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H.f. CHOKES & SWITCHES
for Lhasi FOCAL 3"

AN ENTIRELY NEW
CONCEPTIONOF
THREE -VALVE DESIGN
The Set which Constructors have been waiting
for, and which embodies not only the finest
specialised components of leading manufacturers,
but revolutionary principles of control.
BULGIN H.F. CHOKES AND SWITCHES, being
of marked originality and design, are an essential
link in the chain of selected components.

Technical Details of
SPECIFIED H.F. CHOKES.

Fully screened in frosted - aluminium - finished univs.r.:al.
mounting cases fitted with locked terminals.
Self-inductance=250,000 PH. Eelf-capacity 2'5 PPF. approx.
D.C. resistance = 400 12. Smooth peakless choking, 98%
approx. for 200-1,800 m. (Range actually greater to good
percentage.) Note This H.F. Choke is totally screened.

LIST No. H.F.9, 3'6 EACH

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

Telephones: Grangewood 3266 & 3267.
LONDON SHOWROOMS:

9-10.11, Cursitor Street, Chancery Lane, E.C.4.
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LIST No.
umdi

LIST No.
5.105

Technical Details of
SPECIFIED WAVE -CHANGE SWITCHES.
Fully -insulated snap toggle -action double -pee two-
way switches. Complete with LONG/SHORT indicating
plate. Nickel -plated metal parts and laminated in-
su'at'on. Contact resistance, under 001 12. Insula-
tion resistance, over 50 M 11. Terminal connections.

LIST No. S.105, 3/- EACH

Large stocks are available for immediate delivery.
and with the specified components we guarantee

the results as claimed.

To Messrs. A. F. BULGIN & Co., Ltd.,
ABBEY ROAD, BARKING, ESSEX.

Please send a copy of 80 -page Catalogue No. 153 "P,"
giving full details of H.F. Chokes, Switches and all
Components.

NAME

ADDRESS

ENCLOSE 2d. POSTAGE. BLOCK LETTERS, PLEASE.

Parrs
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One of the most
important considerations in valve
manufacture is securing and main-
taining accuracy and uniformity of
characteristics.

In Cossor Valves, filament diameter
is accurate to within one ten
thousandth of an inch-a degree of
accuracy used ordinarily only in the
laboratory. Yet, so careful are
Cossor engineers to ensure this vital
uniformity of characteristics that
they apply laboratory principles in
the factory. Every individual Cossor
Valve must be exact. And they see
that it is.

RACY
VALVE FILAMENTS

all accurate to within ONE
TEN THOUSANDTH ofan inch

NEW
STATION CHART
Get one of the new Cossor
Station Charts which
gives the revised wave-
lengths,etc.. of over 80 for-
eign stations and has space
for entering your own dial
readings, price 2d. from
your Dealer or write to
A. C. Cossor Ltd., Melody
Dept., Highbury Grove,
London, N.5, enclosing
2d. stamp.

OSSOR
for UNIFORMITY

To A. C. COSSOR LTD., Melody Dept., Highbury Grove, London. N.5
Please send me free of charge, a copy of the Cossor 72-page Wireless Book.

Name

Address

B.V.33 1'.W. 3;3'34

4583
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BETTER TELEGRAPHY
CROONING NOTES
SHORT -WAVERS DINE
THE MIDDLE AGES

RADIO
Progress in the U.S.A.

THE Radio Corporation of America
announces that it has developed a
means of transmitting three different

radio telegrams simultaneously on one
wavelength. Three distinct sets of Morse
signals are interlaced and then separated into
three separate messages at the receiving end.

Each of the three communication chan-
nels has a capacity of sixty words a minute,
so that the total capacity of the one wave-
length is 180 words per minute. This is a great
step forward, in view of the congestion of
the ether. But how on earth is it done ?

Photo Transmission on Short Waves.
ANOTHER development which the

R.C.A. proposes to introduce in a
photogram service between New

York and Philadelphia is one for trans-
mitting pictures and ' messages by the
facsimile process on waves of less than five
metres i I length.

Clients may hand in photographs, plans,
or typewritten messages, and exact facsimiles
of these will be delivered to the addressees,
the tariffs being based on a charge per
square inch.

This service is expected to open late this
year, and will be, so far as I know, the
first of its kind 'to operate on " optical "
waves-that is, waves which have proper-
ties closely analogous to those of light.

Views on " Crooners."
VERY little has appeared in these notes

about "crooners," but as. those
gentry now bulk so large in contem-

porary radio journalism-here 'goes.
With all due respect for their " ear for

music " and their skill in singing, I think
that " crooners " should be abolished-
from dance bands-end found some more
appropriate environment in which to express
themselves.

They are as out of place in a dance band
as Dame Ethel Smyth would be in the
" Kentucky Minstrels." That's all.

A Notable International Event.
THE International Short -Wave Club is to

hold its first annual dinner and dance
on Thursday, March 22nd, at Maison

Lyons, Shaftesbury Avenue, London, W.1.
Tickets are six shillings each, and " P. W."
readers (and especially their ladies) are

NOTES & NEWS
invited. The guests of honour will be the
American Consul -General and certain broad --
casting officials.

Applications for tickets should be ad-
dressed to Mr. A. E. Bear, 10, St. Mary's
Place, Rotherhithe, London, S.E.16. I
wish all who attend the best of good times..

Real Old English ?
1F Chaucer spoke English, then the Advisory

'Committee on spoken English should
take steps to study the dialect of the

Black Country, for it is said that there one
may hear almost pure Chaucerian English.
In order to account for this vestige -of okl
England Mr. Joe Deeley, the dialect enter-
tainer, suggests that the true Black Country
lies in a bowl which is overlooked by the
ruins of Dudley Castle.

SELECTIVITY ?-
The answer Is on page 1063, et-seq.

The " BIFOCAL THREE 's - the
greatest event of the year in home -
constructor radio, is the Industry's
answer to the New Wavelength Plan.

It has been designed by nine of Gieat
Britain's leading component manufac-
turers, and you as a home -constructor
and as a reader of " P.W." are provided,
as usual, with the first and exclusive
opportunity of enjoying the result of
such a combination of brilliance

BE WISE " BIFOCALISE "
For in the words of the designers, this is
THE SET THAT MAKES THE NEW
WAVELENGTH PLAN PRACTICABLE!

In the Middle Ages the castle wore an
aspect which discouraged visits from stran-
gers ; and in later days the steep sides of
the bowl-Mucklow Hill, Gorsty Hill, etc.-
deterred travellers in horse-drawn vehicles.

Attenuated Answers.

TM.
(Guildford).-I know ! But lots of

. folk are interested in the broadcast
band-and " P.W." will never desert

them. K. L. (Dumfries).-The probable

MEASURING NOISE
SOCIETY PLUMS
RADIO PLAY CRITICS
MORE TELEVISION

zone of origin of " atmospherics "-qf some
kinds-can be determined by apparatus such
as that by which a ship's position is found.

" Fan ' (Chelsea).-That there are
" fans " in Chelsea ! I never suspected it !
Well, the Americans are clever electricians,
but not better than ours hers. But when they
do something big they announce it loudly.
I don't blame them, but that's the answer.

- The Problem of Interference.
TN the matter of the problem of eliminating
1. electrical interference with radio re-

ception, progress can be reported.
Twenty-eight public, scientific and com-
mercial bodies have pooled their knowledge,
and investigations carried out on the
spot " have enabled the committee already '
to reach definite conclusions as to the manner
of dealing with interference by trolly, buses,
lifts, ignition systems and certain minor
causes of trouble.

Good Out of Evil.
ONE advantage, besides the elimination

of interference, has accrued to radic
as a result of these investigations.

The committee asked the National Physical
Laboratory, the Electrical - Research Asso,
ciation and some individual scientists to
produce an instrument for the measurement
of the ratio of electrical noise to signal
strength.

Such an apparatus has been devised, and
input signal strength can now be'compared
exactly with output strength, and thus
radio has gained a new scientific means of
testing the efficiency of receivers.

Join a Progressive Radio Society.
AS a hint to radio society committees,

and in order to show readers what a
good society can provide, I give a

brief résumé of the spring programme of
the Exeter and District Wireless Society,
whose President is Sir Ambrose Fleming :
 " The Heaviside Layer" ; Demonstra-

tion of cathode-ray television ; " Radio
Receivers for 1934 ' ; Demonstration of
the latest short-wave receivers ; " Radio
Servicing : Causes, Cures and Sugges-
tions " ;. " Rectification : a New Theory " ;
" Television Developments and ,the
Amateur " ; " Static : Its Causes awl
Neutralisation."

(Continued on next page.)
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TAKING THEIR MINDS OFF THE METER
I have picked at random from the pie-

Ind they are all plums, don't you think ?
Hon. Sec.: W. J. Ching, 9, Sivell Place,
Heavitree.

New York Taxi Radio Returns.
EIGHTEEN days after the New York

taximen were told to remove the radio
sets from their vehicles the new

Police Commissioner reversed the order.
Subject to certain
provisos, he ruled
that the radio did
not cause street
accidents or annoy
passengers.

Therefore it is
probable that such
sets must in future
be installed so as
to be solely within.
the control of the

passenger, and unusable when the engine
is not running or the car is parked. I can
understand the driver's anxiety to have
radio aboard. It takes the fare's mind off
the meter.

More Brief Replies.

DEXER
(Lincoln).-You've got it all

wrong, sweet chuck. Nobody in-
vented short waves, not even Marconi

or an American, though, naturally, the
Chinese had them
4,000 years ago.

P. F. G. (Acton).
-What would I do
if my wife hated
radio ? I think I
should try to find
out what she liked,
give it to her and
go on with my
radio. Fair's fair !

T. S. (Frome).-
If I saw a pink deposit on my battery's
plates I should try to say, " Truly rural."
If successful I should ask the charging
station to use white amperes in future.

The Art of Radio Criticism.
PERMIT me to take exception to a certain

style of criticism which is rife, especi-
ally in reviews of radio plays. Con-

sidering the rigorous limitations under
which the producers and players labour, I
submit that it is a matter for congratulation
that the most successful radio plays are as
good as they are.

The fact is that, as broadcasting is a new
art, its critics ought to approach it from a
new angle-not as though they have just
come from a theatre. It is difficult to
criticise without some sort of standard-
and what standards have yet been agreed
for broadcast plays ?

Radio Players to Learn Parts.
MEANWHILE, what is being done to

develop the art of play broadcasting ?
The best improvement which has

come to my notice is that which has been
put into force by the U.S.A. National
Broadcasting Company, who now expect
the players to speak their parts from
memory.

The ribbon " microphone allows the
speakers freedom of movement in the

studio, and the belief is that their perfor-
mances will be vastly improved if they play
up to one another instead of playing down
to the script.

Medium Wave DX.
THOUGH this subject has been fairly

well ventilated, I am going to refer to
a letter from W. S. (Chesterfield), a

new reader, because his pleasure in his
results isiso intense yet so unaffectedly
expressed. He got several U.S.A. stations
at his first attempt (290, 360 and 440
metres, roughly), but does not give their
call -letters.

However, it appears that some of the
items received so entranced him that he
forgot that he was supposed to be search-
ing. When the B.B.C. can make foreigners
do that it may buy a bigger hat. D. P., of
the same town, writes to say that he -got
confirmation from W T I C, 283 metres.
Meet Mr. W. S. !

India and the " Pirates."
ACOMMON-SENSE step towards the

prevention of radio " piracy " was
taken in India on January 1st, on and

from which date no purchaser of a set may
complete the transaction without showing
a valid licence to the dealer.

Further, the dealers have to keep a
register of their sales of receivers, to be
inspected on the demand of the appropriate
officials. The dealers themselves must
possess licences.

Ohio's New College.
an example of how radio is used in
America, consider Ohio's new junior
radio college, which has recently

begun working from Ohio State University.
Over 2,000 student6 are enrolled already, for
courses in English, French, Spanish and
social sciences.

When the students enrol later for
residence courses at the university they
may obtain university credit for their radio
work by passing examinations in the
courses which they have taken. The
professors who teach over the radio give
their services free.

A Television Demonstration.
ON February 7th Cossor's gave a demon-

stration of a new cathode-ray tele,
vision system before a meeting of the

Institution of Electrical Engineers, when
" cinema " films were reproduced.

AS

BRIGHTER MOMENTS
MORE TO HER TASTE.

Smith : "Is your wife fond of listening -in ? "
Jones : " No, she prefers speaking out."

" The Humorist."
LESSON IN TACT.

We learn that the members of a slimming class in
South London do exercises to the music of the wireless.
The instructress, however, is careful never to hurt the
feelings of sensitive new pupils by switching on the
fat -stock prides.

QUICK THINKING.
Mistress (pointing to cobweb in corner) : " Mary,

have you seen this P "
Mary : " Oh yes, mum. I think it's something to

do with the wireless."
HEARD, BUT NOT SEEN.

A magistrate tells us that some people receive
threatening letters practically every day. That, of
course, is one of the disadvantages of being a wireless
lecturer.

It is claimed that the variable -speed
scanning which the system employs gives
better detail and brighter pictures and
abolishes the problems of synchronisation.

Unfortunately, I could not attend the
meeting ; otherwise I could have given
you personal opinions of the demonstration.
But matters in the television department
are certainly moving.

The Joke that Failed.
FROM the Buenos Aires Revista Tele-

grafica Radio "-a first-class journal
indeed-I purvey to you this story :

Nine years ago. Buenos Aires amateurs
trying to get long
distances. Some
sprightly jokers
rigged up locally a
tiny transmitter,
with which they
imitated the wave-
length, " fading,"
announcers (helped
by a friendly Ameri-
can)and pro-
grammes of a well-
known American station.

The result was that the amateurs could
scarcely believe their ears, though they
boasted all the same. Then some kid,
listening on his crystal set, heard North
America, too, and the bottom fell out of
the joke.

A Domestic Tragedy.
NOW she has done it ! " Gasper Gert "

has wilfully _torn up the wires which
connect the radio set to the L.S.

extension in our. dining -room ; all pure
zeal for our service,
too.

Probably actu-
ated by a con-
science which was
stimulated by a
" rise " last week,
she evidently made
a closer examination
of the condition of
the stairs leading
from my study,

where the set lives, to the floor on which
we have the dining -room.

There she discovered my wires, cunningly
hidden ; and from thence she ravished
them. " These here strings," she told my
wife, " must have been left by the last
people ! " Oh, Gertrude !

More Haste, Less Aerial.
AND this reminds me of the sad tale

of my brother. He is one of those
bloated capitalists who has every=

thing about his house done by someone else.
Well, one night his signals and aerial

simply disappeared, and morning light
revealed that the local wireless expert,
instead of fastening the aerial to a hook in
the outside of the wall, had passed the wire
through the window of a half-forgotten
box -room to a hook in some wretched
" lincrusta "-which had at last given way.

My brother said that his household had
noted how draughty the house had been
since the new aerial had been put up. Of
contue, the window could not be properly
closed because of the wire. ARIEL.
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DESIGNED
PRESENTED BY

LEADING
MANUFACTURERS

OF THE RADIO
INDUSTRY

1 T is with very great pleasure that we are
J. able this week to present exclusively to

" P.W." readers the first details of an
entirely new and revolutionary development
which is destined to have far-reaching conse-
quences in the world of home -constructor
radio.

Cleaning up the Chaos.
It is obvious to most of us by now that

the ultimate solution of the chaotic con-
ditions which exist in the ether to -day is
not a matter for the broadcasting authori-
ties alone, and that if distant, and in fact,
in some cases, home listening in the future
is to be of any real value as a source of
trouble -free entertainment, our aims in
regard to receiver design generally must
all be towards overcoming the difficulties
which have arisen in consequence of the first
two months' operation of the Lucerne Plan.

The binocular -shaped components inside the
sings are the " Bifocal " Coils, which make their

debut in this receiver.

INT 1", ODUCING
A GREAT

NEW P INCIPLE
Lucerne has done much, but con-

sideration of the magnitude of the
task makes it more and more
apparent that a wholesale thinning
out of existing inefficient receivers
will unfortunately be necessary for the
success of this or any future plan which may
emerge from the deliberations of Europe's
broadcasting authorities.

The Answer to the Lucerne Plan.
The guiding light of " P.W.'s " policy

has always been to place the interests of
its readers above all else. As the growth of
broadcasting has brought us face to face
with new problems, so have we endeavoured
to overcome those problems-not by the
easy way out of exhorting you to build new
receivers every time, but by offering prac-
tical and inexpensive suggestions for the
adaptation of existing designs.

But now we are faced with the fact that
palliatives are no longer adequate. The
stringent requirements of a receiver for
modern conditions call for something more
than temporary measures, and if you would
keep pace with the times you must face the
prospect of building a new set entirely.

Free with this issue of " P.W." is a blue
print constructional chart of a set that
makes radio history-a set that has been
designed and which is presented by a
group of Great Britain's leading component
manufacturers representative of the radio
industry. What finer advice could we
offer other than that you should make this
your set of the future ?

The " Bifocal Three," with its remarkable
new principle of " focused " radio, is the
radio industry's answer to the New
Wavelength Plan. It is the most momen-
tous development for years, and after our
own practical tests we are happy to endorse
all the claims that are made for it.

Truly an Amazing Development.
Frankly, we know of no set more suited to

meet the new, conditions than this one, and
we regard it as a graceful compliment both
to " P.W." and to its readers that the first
and exclusive details of such an amazing
development should be made known to the
world through the medium of this journal.
Make up your mind to build it now, for in
doing so you will be contributing to the
success not only of the Lucerne Plan, but
of the creditable effort which the industry

has made on your behalf.

Near the back of the baseboard is the Autocon-
trola," which practically doubles the life of your

high-tension battery
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likpl,(ONS-111Y/S AN
CHAOS IN THE ETHER

THE Radio Industry on Parade ! No
greater team of experts, no finer com-
bination of technical resources and

manufacturing skill has before been con-
certed on the production of one single
design. The " Bifocal Three," the most
outstanding home -constructor event of the
year, is indeed the industry's answer to
chaos in the ether. And what an answer !

You have only to realise the greatness of
the names associated with it to appreciate
the tremendously important part that this
set is destined to play in the future of
home -constructor radio. Varley, Ferranti,
Benjamin, J.B., Bulgin, Westinghouse,
Dubilier, T.C.C. and Belling & Lee :
names in the radio sense that are indeed
household words, names that have helped to
build the industry from insignificance to
might; names that are representative of
the finest technical brains in the country.

And you, as a home constructor and as a
reader of " P.W.," are provided with the
first and exclusive opportunity of enjoying
the result of such a combination of bril-
liance. That you will take full advantage
of this unique opportunity we take as a
matter for granted, and for that reason we
do not propose at this juncture to
eulogise about the merits of the set.

A Sterling Pedigree.
But you may rest assured that

any set with such a sterling
pedigree as this one possesses
is destined to be a winner
from the start, and the
sooner you decide to
build one for yourself the
sooner will you be enabled
to enjoy all the advan-
tages of radio as it should
be enjoyed.

At the invitation of the
Editor of P.W." some
of the leading charac-
ters in the evolution
of this meritorious de-
sign have sent enthu-
siastic messages to all
potential constructors
of the " Bifocal Three."
It is with pleasure that
we are able herewith- to
record their impressions as
conveyed in interviews with
a " P.W." representative.

The first interview was with
Mr. J. M. G. Rees, the go-ahead
director of Varley.

" Well," said Mr. Rees," if you
really want to know what I think
of this set, I regard it as a tremendous
step forward towards the long -sought-after
ideal of interference -free radio."

HOW
THE WHEEL OF PROGRESS

BROUGHT YOU
THE " BIFOCAL THREE "

" The time has come when most existing
standards of sensitivity and selectivity are
inadequate for modern conditions," con-
tinued Mr. Rees. " And I am more than
happy to be associated with a design that
provides such a ready and efficient way out.

" Any of your readers who are experienc-
ing selectivity troubles would be well ad-
vised to make the ' Bifocal Three,' for it
is my firm belief that the astonishing
principle of focused radio on which it is
based sets a standard that is more than in
keeping with the exacting requirements of
modern conditions."

The Development of the Coil.
Before leaving the head office of Varley,

our representative was able to have a few
words with Mr. K. Higginson, who has

WESTING-
HOUSE

Maj. L. H. Peter
(above)

BULGIN
Mr. A. F. Bulgin

been intimately concerned with the tech-
nical development of the " Bifocal " coil.

Mr. Higginson was full of optimism about
the future of this great new principle.

" I think you will agree," he said, " that
whilst an enormous amount of work has
been done during the past few years in
radio technique, one of the simplest and
most important features has been rather
neglected owing to the great difficulties
besetting the problem.

" It was the ingenious combination of air -
cored and iron -cored high -frequency tech-
nique that made the solution possible, and
I congratulate you on so quickly appreciat-
ing the possibilities of this system, and so
promptly giving your readers the undoubted
benefit of such advantages."

Mr. A. F. Bulgin, the Governing Director
of A. F. Bulgin & Co., Ltd., had some very
enthusiastic comments to make concerning
the " Bifocal Three."

" I can definitely say," said Mr. Bulgin,
" that the ' Bifocal Three ' is the best three -
valve set I have yet heard, and I consider
the results to be a very fine achievement in
design.

DUBILIER
Mr. F. H. McCrea

(above)

BELLING
& LEE

Mr. E. M. Lee
(right)

Most Intriguing.'
" In practice the Bifocal Three

receiver was most intriguing to handle,
and the results on both
wavebands were consist-
ently good to a high
degree. Any two adjacent
stations which interfered
with each other could be
separated quite easily by

the adjustment of the
coil cores. It was quite
evident that this intro-
duced a very great
degree of selectivity,
but, and this I con-
sider an important
point, no loss of
volume was sus-
tained and it was
evident that the
effect on sidebands
was negligible.

" The response and general
tone was excellent, and the

battery economiser circuit most
efficient in use. This fine out-
standing receiver will un-
doubtedly revolutionise home -

construction design, and will
assist greatly in keeping home
construction well to the fore."

(Next week we shall be able to give some
more impressions of this remarkable re-
ceiver.)
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IT
is, unfortunately, a fact that at no time
in the history of European broadcasting
has the need for highly selective circuits

been, greater than it is to -day. Considera-
tion of the problem of an ever-increasing
number of stations in wavebands, of
which the extremities are fixed, makes it
pretty plain that the eventual solution does
not rest with the broadcasting authorities
alone, and that if we are to overcome the
present formidable prospect of perpetual
ether chaos we have simply got to do some-
thing about it on the receiving side.

The Need Becomes Obvious.
Perhaps it would be more to the point to

say that we have got to do something
further about it on the receiving side, for
everybody must be aware that the pro-
gress of receiver design has, in many
ways, more than kept pace with the rapid
growth of broadcasting. It is only now,

PROGRESS!
SOME NOTES ON- .

after the first few weeks'
operation of the Lucerne
Plan, that the need for
still more selective circuits
becomes obvious.

But it is easy to have an
ideal. To reach that ideal
is another matter al-
together; and even when the
objective is reached it does
not necessarily mean the
end of heterodyne inter-
ference, for that is very
largely a question for the
broadcasting stations
themselves.

Undoubtedly a Great Step
Forward.
But there is at least satisfaction in

knowing that we, on our part, have done as
much as we possibly can, and anything that
helps us towards that ideal can justifiably
be hailed as a great development. That is
why we are unstinting in our praise of the
new principle of focused radio. Con-
sidered from the point of view of all those
hundreds of thousands of readers who, for
financial or other reasons, must needs be
content with more or less straightforward
three- or four -valve receivers, focused
radio is undoubtedly a great step forward.

It is a great step forward for many
reasons.

In the majority of two -tuned -circuit
receivers commonly in use to -day, and
assuming, of course, an average -size aerial,
the only satisfactory way of obtaining a
reasonable measure of selectivity is by a
reduction in the degree of aerial coupling.

That can be achieved in three ways : (a) by
the straightforward method of tapping the
aerial down the grid coil; (b) by the use of a
separate aerial winding ; or (c) by connecting
a small fixed or semi -variable condenser

*
The advance in the attainment of
easily -achieved selectivity control is
a fascinating story of technical pro-
gress. Step by step the increasing
obstacles had to be overcome, and
below we tell how the final victory
against higher power and more
stations was won by the discovery
of an entirely new principle-

" bifocal " tuning.

directly in series with the aerial. Some-
times it is necessary to combine methods
(a) and (c) or (b) and (c) in order to achieve
the desired results. But none of the
schemes is perfect.

If the degree of aerial coupling is fixed,
then it is unfortunately a fact that the
sensitivity of the set can only reach maxi-
mum on one particular wavelength. While
it is true that the efficiency of the set on
waves below the optimum may be only
slightly reduced, as the wavelength is
increased beyond the point of maximum
sensitivity it is common to find a gradual
but quite noticeable decrease in signal
strength, and stations working between 450
and 550 metres are rarely so good as those
between, say, 200 and 300 metres.

A Compromise is Necessary.
The only way to improve the efficiency of

the set on the higher -wave stations-i.e.
between 450 and 550 metres-is by an

increase in aerial coupling, but that
adversely affects the performance at the
lower end of the scale, and tuning becomes
flat and unselective. Thus, with existing
methods, it is necessary to arrive at a com-
promise whereby selectivity is adequate for
the lower -wave stations and sensitivity
good enough for the higher -wave stations.

Solving the Problem.
But that is not all. The question of

reaction also enters into it, for if, in an
endeavour to improve selectivity, the degree
of aerial coupling is reduced, the " damp-
ing " across the circuit is correspondingly
reduced, and with some sets it may be
found that the set will not stop oscillating
even with the reaction condenser at
minimum.

A solution to the problem might appear
to be in the use of some sort of variable

aerial -coupling device so that
the sensitivity/s elec tiv it y
balance could be adjusted as
the wavelength is increased or
decreased, and that is a scheme
which is commonly in use
to -day.

But it has the great dis-
advantage that whenever you
alter the degree of aerial
coupling you also alter the

tuning of the set, and
that upsets calibration.
If the coupling could be
varied by means of some
sort of infinitely variable
tapping which did not
affect tuning or reaction,
then obviously the
scheme would be ideal.

That is precisely what
has been achieved with
the new Varley "Bifocal"
coil, and that is why it
represents such a very
great step forward.

Negligible Erects on Tuning.
The Varley " Bifocal " coil is pro-

vided with a small iron core the position
of which, in relation to the windings by
which it is surrounded, can be varied
within certain limits by the plunger, which
projects through the front of the panel.

After months of experiment in the dis-
position of the actual windings, a stage
has been reached whereby the movement
within certain limits of this iron core does
not affect the overall inductance of the coil.
Consequently, with this coil it is possible
to obtain an aerial coupling ratio of from
14: 1 to 8: 1 with only a negligible effect
upon tuning and reaction.

What actually happens is that, although
the total inductance of the coil remains
virtually constant, variation of the position

(Continued on next page.)
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(Continued from previous page.)
of the iron core has the effect of altering the
ratio of inductance between the earthed
end of the coil and the aerial tap, and the
aerial tap and the grid end of the coil.
Thus the degree of coupling is varied
without actually altering the tap and
without appreciably affecting .the overall
inductance of the coil.

In other words, taking the case of a set
with a fixed aerial tapping, instead of having
to be content with a compromise giving
optimum results on only one particular
wavelength and the inevitable falling off in
efficiency towards the top end of the dial, it
is now possible to obtain optimum results,
within reason, on every station that you
hear ! As you tune in a station, so you
focus it for best results just in the same
way that you focus a pair of binoculars to
bring some distant object into view.
None of the Usual Disadvantages.

It will be immediately apparent that this
is indeed a very great step forward when
viewed in relation to existing methods, for
it has all the advantages of constantly
variable aerial coupling, with none of the
usual disadvantages. It means to say that
when you have actually tuned in a station
you can in effect vary the aerial -tapping
position for best results on that particular
station without it upsetting the tuning.
The same remarks apply to reaction.

But the advantages of the focusing
system do not end there. With a set
employing a fixed aerial tapping the degree
of selectivity at any given part of the tuning
scale is also fixed, which means to say that
if, with this particular aerial tapping, the
set is not sufficiently selective to separate
two stations-well, they just have to remain
unseparated, unless you are prepared to
alter the tap, which will also alter the tuning
and probably lose the stations altogether I

You Clear Away the Interference
Not so the " Bifocal." If, when you

have tuned in a station, there is another
one causing interference in the background,
the operation of focusing will enable you
in most cases to clear away the inter-
ference without the slightest risk in doing

combination of two " Bifocal " coils in the
one set the circuit holds out amazing possi-
bilities. The sensitivity/selectivity balance
can be varied to suit every station on both
medium and long waves, and the operation
of focusing is so very simple that one can
rightly -claim that this much -sought-after
ideal has been achieved without added
complication-another very strong point in
its favour.

In the case of the intervalve " Bifocal "
focusing coil, the position of the tapping
on the grid coil controls the amount of
amplified H.F. that is " let through," so to
speak, from the anode circuit of the S.G.
valve. Again, if the tapping is fixed,
optimum results can only be obtained on
one particular wavelength.

An Infinitely Variable Device.
But the use of what is, to all intents and

purposes, an infinitely variable " letting
through " device ensures maximum sensi-
tivity, consistent with the degree of
selectivity required for adequate separa-
tion, on all wavebands.

It may be said of the " Bifocal Three "
that in general it is better to operate the
two focusing` controls together. But that
should not be accepted as a hard and fast
rule, for there have been occasions in the
course of our many tests when the separate
operation of the two controls has brought
about better results. While it is true that
maximum sensitivity on any given station
is obtained when the two focusing controls
are " matched," the selectivity require-
ments for complete separation may necessi-
tate the re -adjustment of one or other of
the controls independently. But it is mar-
vellous, anyway, to feel that you can at
last do that to order !

FOR
COUPLING

THE AERIAL
When more and more stations
started broadcasting the listener had
to modify his set to separate the

programmes. These two pictures show
one popular method-the use of an

extra aerial coil.

so of losing the station to which the set is
tuned. That is something you cannot do
with any existing method. Hence the
reason why focused radio is destined to
play such an important part in the future
of home -constructor designs. It is an ideal
that has been sought after for years, and
only now, at a time, appropriately enough,
when ether congestion is at its worst, has it
materialised.

Up to now we have been concerned with
the aspect of selectivity only in so far as it
affects the first tuned circuit in the set.
Precisely the same reasoning holds good
for the intervalve circuit, and with the

THE SEARCH FOR
SELECTIVITY

Another popular means of
sharpening the tuning was to
use an X -type coil, as shown in

the picture to the right.
Instead of X -coils
some listeners pre-
ferred home -wound
coils, as shown below.
These early
methods of ob-
taining a modi-
cum of selectiv-
ity now give way
to the new
system offocused

tuning.
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(1)...2 VARLEY " BIFOCAL " FOCUSING COILS. The
" Bifocal Three " is the first receiver ever to
be designed incorporating these remarkable
coils. The price of the coils is 10s. 6d. each,
and there is every reason to believe that
there will be a tremendous demand for
them. Arrangements have been made for
adequate supplies to be delivered all over the
country by the time this issue is published;
but if you should experience any difficulty
in obtaining them, please communicate
direct with Messrs. Varley, 103, Kingsway,
London, W.C.2.

(2)...2 J.B. .0005 -mm " POPULAR Loa " SLOW-
MOTION TUNING CONDENSERS. J.B.'s famous
" Popular Logs" are components that are
universally obtainable. They have been
chosen for use in this set because the pre-
cision with which they are manufactured
ensures absolute reliability. The retail price
is 7s. 6d. each complete.

(3)...1 BENJAMIN PUSH-PULL ON -OFF SWITCH WITH
TERMINALS. Good contacts are vitally neces-
sary for a switch in the L.T. circuit. This Ben-
jamin 9d. line could not be beaten at the price.

(4)...2 BULGIN WAVECHANGE SWITCHES, TYPE 5105.
The name of Bulgin is a household word
where switches are concerned, and type 5105
was found. to be ideal for wavechanging in
the " Bifocal " design. It costs 3s.

(5)-1 J.B. '0003 MED. DIFFERENTIAL REACTION
CONDENSER. The use of reaction in the design
is to ensure maximum sensitivity. Do not
defeat its object
by using an in-
ferior com-
ponent in this
position. The
J.B. "diff."
has been thor-
oughly tried
and tested, and
is consistent in
its performance. The
price of 4s. 6d. is very
moderate,

(G)...1 PANEL MEASURING 12IN.
BY 7 IN. Discarded
motor tyres make good
panels -to look at I Use
only a branded panel
or one that is guaran-
teed, and you will not
go very far wrong. This
size of ebonite in a re-
putable make should
not cost more than
2s. 6d.

(7)...1 FERRANTI TYPE A.F.4
L.F. TRANSFORMER.
The L.F. transformer
can make or mar any
set. In the present case
the superb quality of
reproduction that is
given by the " Bifocal
Three " is largely due
to the use of this
remarkably efficient
transformer. Don't ex-
periment ; it costs more
in the long run, and
the famous
A.F.4 is worth
much more
than the 17s.6d.
that is charged
for it.

(=,)...2 DUBILIER -0002-
MIT.FIXED CON-
DENSERS, TYPE
620. Depend-
ability is the
keynote of all
Dubilier pro-
ducts, hence the
reason whythese con-
densers are to

be found In the design of the " Bifocal."
Price is. 3d. each.

(9)...1 S.G. ANODE CONNECTOR. This tiny refinement
is optional. It does not affect the perform-
ance of the set in any way, but it facilitates
the provision of a good contact, and it is a
useful safety device against the possibility
of short circuit.

(10)-1 T.C.C. 0001-MFD. FIXED CONDENSER, TYPE 34.
" Green for safety," the famous slogan of the
Telegraph Condenser Company, was never
snore appropriate than in the case of the
" Bifocal " design. This condenser will cost
you ls. 3d.

(11)...2 BENJAMIN 4 -PIN VALVE HOLDERS. These
are the popular Benjamin " Vibrolder " type
holders. Firm contact is everything in a valve
holder, and these particular ones have stood
the test of time. 10d. each is the price.

(11A)...1 BENJAMIN 5 -PIN VALVE HOLDER. This is t
accommodate the pentode output valve. It
is not of the " Vibrolder " type, but it is
very satisfactory in use. It is the same price
as the 4 -pin.

(12)...1 DUBILIER 2-1.1EGOHNI RESISTANCE. This is of
the 1 -watt type, and it is provided with wire
ends. It will cost you Is.

(13)...2 BULGIN SCREENED STANDARD H.F. 9 CHOKES.
The high standard of efficiency that is
demanded of the chokes in the " Bifocal "
design calls for only the best. These popular
Bulgin chokes conform absolutely with the

E1111111111

specification laid down by the designers,
and they have the additional merit of being
inexpensive. They cost only 3s. 6d. each.

(14)-1 T.C.C. 1-MFD. TUBULAR FIXED CONDENSER,
TYPE 250. This condenser is fitted with wire
ends, thus contributing towards the
simplicity of construction. The retail price
is ls. 4d.

(15)...1 T.C.C. 2-MFD. FIXED CONDENSER, TYPE 50.
The 3s. 6d. which you will have to put down
for this condenser is money well spent, for
you can at least be assured of absolute
reliability with T.C.C. products.

(154)...1 DIMMER 2-MFD. FIXED CONDENSER,
TYPE BB. The popular Dubilier type BB
2-mfd. fixed condenser is another component
that costs 3s. 6d., but it is one of those
components that is made to last a lifetime.

(16)...1 FERRANTI NEW TYPE 5,000 -OHM RESISTANCE.
This is one of a new range of resistances that
has just been produced by Ferranti to sell at
ls. each. The " Bifocal Three " is the first
set to use it.

(17)...1 BENJAMIN " AUTOCONTROLA " UNIT. De-
signed to bring about a drastic reduction in
your H.T. running costs. This entirely new
Benjamin unit is another component that
makes its debut in the "Bifocal Three." The
price is 7s. 6d.

(18)...1 WESTINGHOUSE " WESTECTOR " TYPE W.6.
This is for use in the Benjamin " Auto -
controls " Unit. It goes into the top pair of

clips on the ac-
tual unit, and it
will cost you
7s. 6d.

(19)...1 DUBILIER
100,000- OHM
1 -WATT TYPE RE-
SISTANCE. The
wire ends with
which this re-
sistance is sup-
plied should be
cut off before it
is inserted be-
tweenthe b Atom
pair of clips on
the " Autocon-
trola " unit. The
price of this re-
sistance is ls.

(20)...2 BELLING -LEE
T ER MINAL
MOUNTS AND 4
ENGRAVED TYPE
R TERMINALS.
The engravings
on the four term-
inals req,uired
are " A,' " E,"
" L.S.± " and
" L.S.-." The
terminal mounts,
complete with
terminals, cost
2s.

(21)...1 FERRANTI NEW
TYPE 50,000 -OHM
RESISTANCE.
Price ls. The
same remarks
apply to this
component as
to No. 16.

(22)...1 PLYWOOD BASE-
BOARD. The di-
mensions of the
baseboard a r
12 in. by 10 in.
by lin. See that
the edges are
square, particu-
larly the one to
which the panel
willultimatelybe
fixed. The pro-
bable cost is
ls. 3d.

NOTE. -For your convenience and guidance when building the set the positions of all the components listed
on this page are indicated by the key numbers on the photograph.
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RECENTLY published statistics show
that the S.G.-det.-L.F. combination
of three valves is the one most

universally in use to -day. There are many
reasons for this. It is a combination that
is easy to build, it is economical in, use, it
is in most cases simple to operate and up
to now it has answered perfectly the re-
quirements of those listeners who are con-
cerned only with first-class quality recep-
tion of the local stations with a reasonable
number of reliable alternatives.

But so acute has the wavelength position
become of late that the set of yesterday is
no longer equal to the task imposed upon
it, and but for the timely arrival of the
" focused radio " principle of reception
there is little doubt that the popularity of
the " three " would by this time have been
on the wane.

Focused radio has definitely saved the
situation, and now, far from there being a

setting the L/C. ratio of the tuned circuit.
In other words, the total inductance of the
coil in the grid circuit remains virtually
constant with aerial coupling that is to all
intents and purposes infinitely variable.

Perfect Balance for All Stations.
With every existing scheme, variation of

aerial coupling even between narrow limits
has an effect upon the total inductance of
the coil, and the result is that it is not
possible to make any alteration to the
degree of aerial coupling without fear of it
upsetting the tuning. With the " Bifocal "
coil the sensitivity/selectivity balance of
the set can be adjusted for best results on
every station without any of the attendant
disadvantages.

You will, perhaps, be better able to
understand it by likening it to an ordinary
motor -car engine which, although it may
be assumed for the purposes of this analogy

ratio of " power," the importance of which
cannot be too strongly emphasised.

The design of the S.G. stage in the
" Bifocal Three " is, of course, based upon
these new coils. As will be seen from the
circuit diagram, there is one in the grid
circuit of the S.G. valve which provides
for constantly variable regulation of the
aerial input, and a second one is connected
between the S.G. valve and the detector
valve as an intervalve coupling unit. The
use of two of these coils in this fashion
opens up endless possibilities, and provides
for standards of selectivity and sensitivity
hitherto unattainable from only one H.F.
stage.

As will be readily appreciated, with
coils of such high efficiency.a considerable
amount of care has been necessary in the
design of the associated circuits to ensure
that no losses shall be introduced. Both
the tuning condensers and the wavechange

afiNITAL POINTS .THEORY

BRIEF NOTES

ON THE

MERITS OF

THE

BIFOCAL 3
DESIGN

falling off in the popu-
larity of the " three,"
there is every reason to
believe that it will have
an even greater number
of adherents.

The theoretical con-
ception of the " Bifocal
Three," with its new
feature of focused radio,
is interesting inasmuch
as it is in many respects
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such a radical departure -

from known systems. It represents
the perfection of an ideal that has
been sought after by technicians for years,
and it could not have materialised at a
more opportune moment, for just at present
increased selectivity without loss of effi-
ciency is the concern of all.

A Revolutionary Principle.
So that you may get a better idea of the

working of the focusing principle-the
principle which may eventually revolu-
tionise receiver design-it might, perhaps,
be more helpful to regard it in terms of an
analogy, although, strictly speaking, there is
no figurative way that really does justice
to the importance of the development.

First, a word or two about general
principles. The secret of the success of the
new " Bifocal " coil is that with it a way
has at last been found of varying in effect
the degree of aerial coupling without up -

to have a fixed number of revolutions a
minute, can be made to drive the car fast
or slow by the use of different gear ratios.
The number of revolutions-in other words,
the total inductance of the coil-remains
unaffected, despite any alterations which
may be made to the driving ratio : in this
case the aerial coupling. If you so arrange
the aerial coupling -Co give you greater
power, then automatically you will get less
selectivity, just in the same way that if,
with the petrol engine, you, use a lower
gear to get greater power, you automatically
get less speed. But the number of revolu-
tions per minute of the engine proper
remains constant, just in the same way
that the total inductance of the " Bifocal '
coil remains constant.

It would be no exaggeration to say that
the invention of focused radio ranks in
importance with the invention of the gear
box in motoring. It provides a variable

switches that are used in the " Bifocal
Three " are of a type in which the losses
are negligible.

It will be seen that a pentode valve is
used in the output position, which, although
very nice from the point of view of power,
is apt in the ordinary way to increase
running expenses.

H.T. Costs Cut Right Down.
But you need have no fears on these

grounds with the " Bifocal " design, for by
the inclusion of a new and ingenious unit
known as the Benjamin " Autocontrola,"
the H.T. running costs may be cut down,
in some cases by as much as half.

Summed up, the theoretical conception
of the " Bifocal Three " will leave no doubt
in the minds of those who are technically
inclined as to the tremendous advantages
that this great new development offers:
It is the Set of t4. -morrow here to day !
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BIFOCAL

THERE will be many who will imagine
that the term focused radio is
just a convenient way of expressing

an idea that is, in actual fact, rather away
from the usually understood meaning of
the word.

Ordinarily, when we talk about focusing
in the light sense, we mean the regulation
of the distance between the eye or lens
and the object in order to produce a clear
image. When we talk about focusing a
pair of binoculars, for instance, we mean
the adjustment of the lenses to bring some
distant object sharply and clearly into
view ; in other words, the attainment of
definition of something which ordinarily
to the naked eye might be blurred and
indistinct.
An Entirely New Principle.

That is precisely the function of the
focusing controls in the "Bifocal Three"
except, of course, that in this case it is a
question of sound and not vision. But
fundamentally the idea is the same, and
if you bear that closely in mind you will
find it a great help when it comes to
operating your version of the set.

Focused radio is an entirely new principle,
and for that very reason it may have the
effect of frightening many who might
otherwise be keen to combat the difficulties
which have been forced upon us by the
European wavelength situation. It need
not. In practice the operation of focusing
is as fascinating as it is effective, and far
from complicating matters it should make
successful operation very much easier.

Robbed of all its technicalities and re-
duced to terms of everyday language,
having tuned in a station, in the process of
focusing you endeavour to do to it exactly
what you would do to a distant object
through a pair of binoculars. In other
words, you endeavour to make the trans-
mission clear and sharply defined.

Practise for an Evening or Two.
If, for instance, the transmission happens

to be marred by the " monkey-ohatter "
of an interfering station, as all too fre-
quently happens these days, it will, in many
cases, be found possible to "clean it up" by
careful adjustment of the focusing con-
trols. We say " in many cases " advisedly,
for whatever the merits of this great new
principle it must be remembered that it
cannot work miracles. If two stations
are heterodyned through the failure of one
or both of them rigidly to adhere to their
allotted wavelengths, then not even the
most selective of superhets can put right
what is wrong at the source.

But, generally speaking, it will be found
possible with the Bifocal Three " to wipe
out a lot of the troubles which tend at the
moment to make distant listening a farce.

4-

Sheer simplicity of working is one
of the greatest features of this new
design, and just how easy the
operation is will be evident from
this detailed description of the

whole process.
4(

It may require an evening or two of practice
before you are able to enjoy to the full
all the advantages that the scheme has to
offer, but right from the moment when
you switch on for the first time the merits
of the invention will be obvious.

But perhaps we are rather tending to
encourage you to run before you can walk,
so to speak. Before you can begin to
experience the joys of focused radio
there are certain aspects of installation
and adjustment with which you will be
concerned, and time spent on explaining
these points will not be wasted.

The question of valves and appropriate

To receive a station on the " Bifocal Three "
clear of interference, the first operation-tuning-
is carried out exactly as for an ordinary two -dial

receiver.

voltages is adequately covered in the
constructional brochure which is presented
with this issue of " P.W., " but there are
two other points in connection with
accessories to which it is desirable to call
attention. First the loudspeaker require-
ments of the set.

1069

ALL ABOUT
THE SETS

OPERATION
It is, fortunately, a fact that any reputable

speaker will give entirely satisfactory
results in conjunction with the " Bifocal
Three," but undoubtedly the most desirable
type is a reasonably sensitive permanent -
magnet moving -coil instrument. Practi-
cally all branded speakers of this type _are
equipped with an. output transformer
these days, but it is important to note
that the speaker chosen must be of the
type suitable for use in conjunction with
a pentode output valve.

A Very Straightforward Proposition.
If you use a speaker of the W.B. " Micro -

lode type it becomes a very straight-
forward proposition, for this speaker has a
switch incorporated enabling it to be
matched -up to any output arrangement.

The second point is in connection with
tone correction. In certain circumstances
the use of a pentode valve in the output
stage tends, if anything, to accentuate high
notes. Some people like it ; others are not
so keen; but in any case it is easily cured
if you feel that your reproduction is a little
too brilliant.

All that the set requires is a -01-mid.
fixed condenser joined in series with a
15,000 -ohm resistance across the loud-
speaker terminals. The value of the

resistance is not critical, and although
15,000 ohms is about the average value
required it is quite a good scheme to try
other values near it if you happen to have
them by you.

With a mains set this refinement is in
many cases necessary, but with a battery
type pentode the accentuation is not
nearly so great, and it is purely a matter
for individual opinion as to whether or
not the high notes are slightly overdone.

The actual operation of the " Bifocal
(Continued on next page.)
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BIFOCAL TUNING
(Continued from previous page.)

* *
Three " is very similar, in a general sense,
to that of any other straightforward
S.G.-det.-L.F. three-valver, except, of
course, that you can do with this set
what you cannot do with any other set of
similar circuit sequence.

Assuming that your set is connected
up and ready for use, the recommended
procedure is as follows :

First see that the knobs of your wave -
change switches are pointing in the same
direction -that is to say, both up
for long waves or both down for
medium waves. Set the focusing
controls about half -way in, and
starting from zero, slowly rotate
both of the tuning condensers
together until you hear one or
other of the local stations.

Adjusting the Controls.
For this first test it is doubtful

whether you will find it necessary
to use any reaction, and the
reaction condenser can therefore
be left at zero, which is the
position as far as it will go in an
anti -clockwise direction.

Now to find a distant station.
Leave the focusing controlg where
they are for the time being and
advance reaction, not to the point
where the set breaks into oscil-
lation, but just below it. Next
sffiwly rotate the two main tuning
controls, taking particular care to
see that you keep them "in step."

This " in -step " business may sound rather
complicated, but it is really very simple.

Keeping the Circuits in Step.
When the two circuits, or, if you like,

the two tuning condensers, are in step
you will notice that the set has a certain
liveliness about it which is not present
otherwise. It does not necessarily follow,
by the way, that the condensers are in
step when the two dial readings are identi-
cal. They should be somewhere about the
same at any given point of the tuning
range, but for the circuits to be in step
the dial readings at any given instant
may vary by five or, in extreme cases,
even by ten degrees.

-k
THE VALVES

V, (S.G.) Cossor 220 S.G.
V5 (Det.) Cossor 210 H.F.
V3 (Pentode) .. Cossor 220 P.T.

BATTERIES

L.T. (2 volts) Exide, type D.M.G.
H.T. (120 volts) .. Exide, type H.1074
G.B. (164 volts) .. Exide, type H. 1002

But the way to tell whether the circuits
are in step is not by the dial readings. The
most reliable way is to listen for that
condition of liveliness to which we have

referred, and if you aim at
maintaining that condition as you
operate the two dials you will
not go very far wrong.

Not At All Difficult.
In practice it is very easy, for

the simple reason that the
moment you hear a station it is
poSsible to tell instantly whether
the circuits are in step. When
you locate a particular trans-
mission that you want to hear,
and before you touch the
focusing controls, just gently
" rock ' each of the tuning
condensers in turn until you hear
the station at its loudest.

Now for the fun of focusing !
Take hold of one focusing control
in each hand and, in moving them
both together, try to move them
at the same relative speeds. The
operation should, in any case, be
done very gently, and the direction

(Continued on page 1095.)

THE PRINCIPAL BROADCASTING STATIONS, THEIR WAVELENGTHS & POWER EMPLOYED

Name of Station
Wave-
length

(metres)

Power
(kilo-
watts)

Name of Station
Wave-
length

(metres)

Power
(kilo-
watts)

Name of Station
Wave-
length

(metres)

Power
(kilo -
watts)

Aberdeen .. .. 238.5 1 Horby .. .. .. .. 265.3 10 Muhlacker (Stuttgart).. .. 522.6 100
Algiers .. .. .. .. aura 12 Hainan .. .. .. 1,845 7 Munich .. .. .. .. 405.4 100
Athlone .. .. 531 60 Innsbruck .. 578 -5 Naples .. .. .. .. 271.7 15
Barcelona .. .. .. 293'1 a

.. ..
Newcastle .. .. .. 209.9 1

Bari .. .. .. .. 283.3 20 Ks1nndborg .. .. .. 1,261 75 North National .. .. 296.2 50
Belfast .. .. .. .. 267.4 1 Katowice .. .. .. 395-8 12 North Regional .. .. 449-1 50
Belgrade ..
Berlin .. : :

437.3
356-7

21
100

Kaunas ..
Kharkov I .. .. ..

1,935
1,345 20 Oslo .. .. .. .. 1,186 60.. ..

Bordeaux .. 539-6 60 Kharkov II .. .. .. 253.2 10 Palermo ......531 3..
Bordeaux .. .. 2786 12 Kiev .. .. .. .. 415.5 100 Paris (Ecole Superieure) .. 4317 7
Bournemouth .. 203-5 1 Klagenfurt .. .. .. 209.9 -5 Paris (Poste Parisien) .. 312.8 100..
Bratislava 298-8 13.5 Konigsberg .. .. .. 222.6 5 Plymouth .. .. .. 203.5 -3..
Brasov 1875 20 Konigswusterhausen .. .. 1,571 60 Poznan . .. .. .. 345.6 1.7..
Breslau . .. .. 315-8 oo Kosice .. .. .. .. 269.5 Z6 Prague I. .. .. .. 470.2 120
Brno . .. 325.4 32 Lahti . .. .. .. 1,796 40 Radio Paris .. .. .. 1,796 75
Brussels I .. .. .. 483.9 15 Langenberg .. .. .. 455.9 60 Rennes .. .. .. .. 288.5 21
Brussels II .. .. .. 3219 15 Leipzig .. .. 382.2 120 Reykjavik .. .. .. 1,639 16
Bucharest .. .. .. 364.5 12

...
Leningrad I .. .. .. 1,224 100 Riga .. .. .. .. 514.6 15

Budapest I .. .. .. 549.5 120 Lille .. .. .. .. 247.3 5 Rome I.. .. .. 4201 50
Copenhagen .. .. .. 255-1 10 Limoges .. .. .. 3281 '5,.. Salzburg -5
Cork .. .. 2411 1 Linz .. .. .. .. 2318 'n San Sebastian .. .. .. 238.5 3.. .. Ljubljana .. .. .. 569.3 5 Scottish National .. .. 285.7 50Danzig .. - .. 230-2 -5 Lodz .. . .. .. 222.6 1'7 Scottish Regional .. .. 373-1 50
Daventry 5XX .. .. .. 1,500 30 London Nation's! .. .. 261.1 50 Sottens .. .. 443.1 25Dublin .. .. .. .. 222.6 1 London Regional .. .. 3421 50

..
Stockholm .. .. .. 426.1 55

Florence . .. .. .. 491.8 20 Luxembourg .. .. 1,304 150 Strasbourg .. .. .. 349.2 12
Frankfurt -am -Main .. ..
Geneva .. .. .. ..

251
748

17
1.3

Lwow .. .. .. ..
Lyons .. .. .. ..

3774
463

16
15

Sundsvall .. .. ..
Tallinn .. .. ..

499.2
410.4

10
20

Genoa .. .. 804-3 10 Madrid ........274 7 Tiraspol.. .. .. .. 280.9 10.. ..
Gleiwitz.. .. .. .. 243-7 5 Magyarovar .. .. .. 208.6 r 25 Toulouse ..- .. 386.6 2
Gomel . .. .. .. Marseilles .. .. .. 400.5 5 Trieste .. .. .. .. 245.5 10
Goteborg. .. .. .. 81831288-011.2 Midland Regional .. .. 3911 25 Trondhjem .. .. .. 476.9 1.2
Graz .. .. 838.8 7 Milan I .. 3681 50 Turin .. .. .. .. 263.2 7
Grenoble .. .. .. 809.9 20 Minsk .. .. .. ..

Miskolc
1,442
208.6

100
1.25 Vienna .. .. .. .. 506.8 120

Hamar .. .. .. 578 -7 Monte Ceneri 257.1 15 Warsaw I .. .. .. 1,415 120
Hamburg .. .. .. 3319 100

.. .. ..
Morayska-Ostrava 259.1 11.2 West National .. 2611 50

Heilsberg ......291 60
.. ..

Moscow I 1,714 500 West Regional.. . 3071 50
Helsinki .. .. .. 335.2 10

.. ..
Moscow II .. .. .. 1,107 100 Wilno .. .. .. .. 559.7 16

Hilversum .. .. .. 301.5 20 Motels .. .. .. .. 1,389 30 Zagreb .. .. .. .. 276.2 1

*



1071Popular Wireless, March 3rd, 1934.

exclusively recommended for the

"BIFOCAL 3" are, of course,

ExOcAND

tpOcx
For L.T.-Exide, DMG, 2 volts, 7o ampere hours I I /-

For H.T.-Drydex, Hro74, 120 volts .. 14/6

For G.B.-Drydex, HI002, I62 volts 1 /9

o Obtainable in sizes to suit every set from Exide Service Stations and all
reputable dealers. Exide Service Stations give service on every make of battery.

EXIDE BATTERIES, EXIDE WORKS, CLIFTON JUNCTION, NEAR MANCHESTER.
Branches: London, Manchester, Birmingham, Bristol, Glasgow, Dublin, Belfast.
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NOW BIFOCAL

For the very first time the
great new principle of
FOCUSSED RADIO-the
Varley Bifocal Focussing
Coil. Incorporated in the
Bifocal Three-a revolution-
ary set designed by nine of
the leading component
manufacturers. Read more
about this on pages 1063

to 1070.

For full particulars of the
new Focussing Coils and all
that they mean in the future
of radio, see the broadsheet

enclosed with this issue.
Advertisement of Messrs. Varley (Oliver Pell

REMOST
Control Ltd.), Kingsway House, 103, Kingsway, London, W .C.2.
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FOCUSSING COILS

All Constructors of the Bifocal

Three who confine themselves to

the specified Components will be

guaranteed the results claimed for

this wonderful Set.

Telephone : Holborn 5303.
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BY the time you read this the annual
Empire tests of the R.S.G.B. will
be over. They have amply proved

once again my contention that conditions
are never really blank. During these
tests several hundred amateur transmitters
throughout the Empire were active each
week -end, with hardly a break except for
meals and sleep (and precious little Of

either !).
The result was that one could always

hear DX signals from some part of the
globe. I am more convinced than ever
that what we call bad conditions on the
amateur bands are simply the result of
inactivity and absence of stations.

Conditions Will Improve.
Naturally, this cannot be applied to

the short-wave broadcast bands, on which
we have high-powered stations operating
to regular schedules. Even so, no one
with a good receiver can honestly say that
conditions are ever really blank. Bad or
patchy conditions are, unfortunately, quite
frequently met with, but even these will
improve as our Eleven -Year Cycle marches
on.

(Incidentally, I am told by a reader that
it's quite an event for me to get right
through my notes without mentioning our
big, bad friend the Cycle !)

I have been asked to announce
the cessation, with this issue, of
" Short -Wave Notes " in its
present form. During the six
and a half years that these notes
have been running I have made
more friends than I could possibly
count-mostly, of course, through
the post.

Next week " P. W.," progres-
sive as ever, is commencing a
bigger and better short-wave
section. My correspondence has

Short
Wave m

Notes
News and comment by radio's foremost

short-wave expert.

been very troublesome for the last few
months, and I have felt that it has been
taking up too much space that might be
devoted to constructional articles and
technicalities.

From now onwards the better part of
two pages will be devoted to the short-wave
listener. I shall deal, as at present, with
readers' problems if they are interesting
enough to be thrashed out in public.

Catering for All Readers.
Under the heading of " Short -Wave News "

I shall deal with new stations on the
air, new short-wave developments and
any items of general interest. Finally,
there will be something of a constructional
or technical nature each week for the benefit
of the novice and the advanced reader,
in suitable proportions.

. 'Way back in 1927 the short waves were
still a novelty and had very few friends
among the great army of home constructors.
Now, in this year of grace 1934, more
and more listeners are turning to them
as an added interest to their work on the
broadcast bands.

These waves hive been tamed ; hundreds
of stations are regularly on the air below
100 metres, and development still proceeds
apace. My own purely personal view is
that in three or four years' time the short
waves will be the happy hunting ground
of the home constructor, who will take
the reception of all Europe on the long
and medium waves for granted.

New Circuits and New Ideas.
Very early in the life of the new feature

I am starting a special series of articles
for the short-wave novice, with the one
idea of making his lot an easy one during
the trying time of " breaking -in " on a
new side of his beloved hobby.

The seasoned short-wave enthusiast,
however, will not be forgotten. He will
be given new circuits to try out and
new ideas on the subject of layout and
construction.

I want all my regular correspondents to
become more enthusiastic than ever, so

that no single item of news will
be missed. With their help a
short-wave feature of outstand-
ing interest will be possible.

One of next week's items will
deal with the best times to
listen for the various short-wave
stations.

Now it only remains for
me, as the writer of " Short -
Wave Notes," to bid my readers
farewell. But we shall meet
again-next week.

ROUND THE RECORDS
By K. D. ROGERS.

*
I LIKE to commence these notes with something

gay, and recordings have picked out one of the
most joyous I have heard for a long
time-" The Buggy Ride," by Jack Jackson and his
Orchestra, on H.M.V. B6447. Full of pep, and with
just the right amount of "nigger" humour, this is
certainly not only one of the best recordings of the
particular number, but of the February releases.

On the reverse side is " So Shy "-good, but unable
to live, up to its companion. For sheer spirits,
coupled with perfect playing and superb recording,
you should certainly get " The Buggy Ride." I am
really enthusiastic over it.

Not so invigorating, and, in fact, rather dis-
appointing, I found Isham Jones' recording of
" Goodbye Again " and " Little You Know."
His orchestra-presumably the same as that chosen
to accompany Bing Crosby in his Decca " Lazy Day,"
reviewed last time-cannot, in my opinion, hold a
candle to Jack Jackson in full recordings, though I
like its accompaniments. But that may be an
opinion I hold alone-try B6443 yourself ; you may
decide I am wrong.

Two Piano Medleys
Two cities of which I am very fond are piano

medleys of hits of the past. One is " Dancing Days,"
by Carroll Gibbons, on Columbia DB1261, and the
other is by 'Addle Ray, " Musical Comedy Memories "
on Rex 8100. With these two we arc pleasantly trans-
ported back to the early 1920's with such memory
refreshers as Whispering, Japanese Sandman (how
that latter has kept in popularity !), Whose Baby Are
You on the Columbia, and Tea For Two, I Want to be
Happy, Indian Love Call, Lover, Come Back To Me,
etc., on the Rex. And only 3s. 6d. for the two I

The B.B.C. Dance Orchestra, directed by Henry
Hall, has recently given us " My Song Goes Round
The World " and " My Only Souvenir Is You "
(Columbia CB694). I have no quarrel with the
recording: it is excellent, and followers of Henry

Our picture shows Claude Hulbert and Eve Lscke
during a rehearsal for a recording session at the

H.M.V. Studios.

will do well to hear this disc. But I do wish he
would get another arranger-even if it means sacking
himself from the job l Rhythm is the aim of a dance
band, but not monotony, and theugh I agree with
Henry Hall's policy of retaining melody, this should
not necessitate dullness and unimaginative playing.

What About British Composers ?
I am rather tired of the " hooey " that goes on

about American composerg-often at the expense, in
omission, of perfectly good British melody makers.
We have heard all we want about John W. Green
(" He wrote Body and Soul"), of America-his latest
record Is entitled the phrase in brackets, by the
way-and it is time we blew some British trumpets.
What about Ray Noble (he wrote Goodnight,
Sweetheart), who, I am sure, has registered as many
hits as J. W. Green, Esq. And there is Leslie
Sarony, too. But we always take our metaphorical
hat off to the foreigner, especially if by so doing we
can sweep it in the faces of our own nationals.

The American gentleman just referred to has
recorded a piano medley of his hits in somewhat
untuneful style on Columbia DB1262. After you
have heard it think about such numbers as those
mentioned above, and Love is the Sweetest Thing,
Show Me the Way to Go Home, Love Locked Out and
a few other British wieners.

Three last dance numbers-Ambrose and his
Orchestra playing " This Little Piggy Went* to
Market " (Brunswick 01694) and Roy Fox and his
Band on Decca F3856 and F3880, giving us " At the
End of the Day," " I've got a Shoe," and " Play to
Me, Gipsy " and " Lonely Lane." You'll like these.

Before I go on to the more serious side I must
mention " Britala's Bing Crosby " crooning " Every-
thing I Have is Yours" and " That's Me Without
You " on Decca F3853. It is excellently recorded,

W.L.S.

Selections and recommendations taken
from the latest record releases for the

benefit of radiogram enthusiasts.

and the vocalist, as you have probably realised, is
Al Bowlly. It's a good record.

We will go gently into seriousness by way of the
" Londonderry Air " and " Annie Laurie," played by
Alfredo Campoli (violin), accompanied by the cinema
organ of the Granada Walthamstow. This is on
Decca F3868, and should be an extremely good
seller. The violin is well reproduced and the organ
is exceptionally full in tone. We shall hear much
more of Campoli.

Another light item is that of the London Palladium
Orchestra playing " The Whistler and His Dog
and " The Warbler's Serenade " on H.M.V. B8004.
The famous animal and bird mimic " Imito " has
been requisitioned to give the " effects " in these
famous compositions, and that in itself is sufficient
guarantee of their realism. Good light entertainment.

If you are a pianoforte enthusiast you will
thoroughly enjoy Mischa Levitzki's rendering of
Liszt's ` Hungarian Rhapsody No. 13." This forms
a twelve -inch H.M.V. (DB1905), and is a superb
piece of recording.

A Musical Souvenir.
Are you fond of military bands ? If you are, and

have a good radio -gramophone, you should et
Columbia DX564, on which the B.B.C. Militagry
Band play the Ballet Dances 1, 2, 3 and 4 from
" Prince Igor." The depth of this recording is out-
standing ; the brass is exceptionally well reproduced,
and the full range of the band is perfectly recorded.

One final word. For the benefit of film fans, and
in aid of the Cinematograph Trade Benevolent Fund,
Brunswick have just issued a unique ten -inch
record (01707). It contains short musical excerps,
just vocal souvenirs, of over a dozen popular film and
radio stars, including Mae West, Marlene Dietrich,
Bing Crosby, The Boswell Sisters, Gertrude Lawrencb,
Kate Smith and Al Jolson. Buy a copy and benefit
yourself and the fund to which the proceeds are
being devoted.
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APOINT has now been reached in

television where the technique of
converting a picture, first into an

electric current and then back again into
visible form, presents less difficulty than
the problem of finding ways and means of
transmitting it through the ether : without
interfering, that is to say, with the existing
broadcast service.

Not, of course, that we have reached
perfection even as regards reproduction.
But with the aid of the cathode-ray tube a
picture can now be scanned at anything up
to 240 lines an inch, which is quite sufficient
to give a very high standard of definition.

The Problem of Space.
In other words, a television programme of

reasonable interest value is already " oti
the cards "-provided room can be found
for it in the ether.

The crux of the matter is that as quality
is improved-by increasing the number of
scanning lines-a wider frequency band
must be used to " carry " the picture
through the ether from transmitter to
receiver. It is clearly impossible to ask half
of the European broadcast stations to close
down merely in order to make room for a
television service-though something of the
sort would be necessary to transmit a high-
grade picture programme on the medium
waveband.

One possible solution is to allot the
ultra -short waveband-
say from seven to twelve
metres -t o television,
keeping the present
broadcast waveband as it
is. This would certainly
provide room for both
sound and picture pro-
grammes without mutual
interference. Unfortun-
ately, at present the
missing link is a simple
yet reliable 7 -metre
receiver.

Another alternative is
to distribute tele-
vision programmes by
wired wireless over a
special type of " transmission line ' which is
capable of carrying a million -cycle band of
frequencies without attenuation. This may
sound all right in theory, but it would prove
too expensive in practice to appeal to more
than a limited circle of subscribers.

We know, of course, that there are certain
" secret " methods of transmitting sound
signals so that they cannot be received on
any ordinary set. Similarly, the present idea

An entirely new approach to a
solution of one of television's
chief problems has recently been
opened by an English inventor.
His scheme enables a 1,000 -
metres wavelength to be used
without causing the usual inter-
ference, and its principles are

here interestingly outlined
By J. C. JEVONS.

* *
is to radiate television signals in such a way
that they can be readily received on a
specially designed circuit, though they will
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A Completely New System.
In these circumstances special interest

attaches to the work of an English inventor
-Mr. G. W. Walton-who has put forward
an entirely new system of television which
he claims can be radiated on a wavelength
of 1,000 metres without causing any intet-
ference with the ordinary broadcast
programmes.

number of internal reflections, which have
the effect of " averaging out " the light
intensity of each small area. In other words,
the emerging light consists of a number of
separate points," each of which is of
uniform light intensity, [though taken in
bulk they represent the equivalent light
value of the original picture. This method
of analysing the picture plays an important
part in determining the manner in which
the signals are subsequently radiated.

Scophony Scanning.
The next step is to pass the " converted "

picture through a focusing lens L 1 on to a
series of special lenses marked S, which
are arranged in " stepped " formation so
as to throw the original square or rectangular
picture into one long strip. This method of
scanning, it may be mentioned, is used in
the Scophony system of television, and has

the advantage of allowing a

Fes. /

How the light is
handled is depicted
in the upper sketch,
while to the left the
resultant waveform
is analysed to show
how an ordinary
set is almost un-
affected by a tele-
vision transmission
using this system.

not affect the standard type of receiver.
This obviously is a very great asset in that
it means that the television broadcast will
not interfere with ordinary listening.

The scheme is, in fact, based partly on
the use of an ingenious system of scanning
and modulation and partly on the use of a
special type of receiver.

The scanning system is shown in Fig. 1.
One essential element is a " grid " G built
up of a number of thin glass plates, as shown
in detail in Fig. IA. Light from the picture
to be televised is first focused by a lens L
on to this grid.

In passing through the thickness of each
strip of glass the ray is subjected to a

small vibrating mirror to be
used instead of the usual rotating
cisc.

From here the " line image "
is thrown by a vibrating mirror
M across a photo -electric cell C,
the output of which is fed
through suitable amplifiers to
the transmitting aerial.

Suppose the grid G to be
built up of 150 strips of glass
and the " stepped " lens device
S to consist of 100 elements.
Then, if the picture is scanned
20 times per second, the resulting
frequency of the currents gener-
ated in the photo -electric cell
will be of the order of 300,000
cycles a second.

In other words, we are now handling
frequencies equal to a wavelength of 1,000
metres, so that they can be fed directly to
the transmitting aerial without using any
carrier -wave.

The radiation has this peculiarity : Owing
to the " uniform " intensity of the individual
light " areas " after they have passed
through the grid G, the fluctuations of
current should have the stepped formation
shown in Fig. 2 (A).

" Rounding Off " the Curve.
The lens of the photo -electric cell is,

however, made of varying transparency, so
that this curve is " rounded off," as shown
in Fig. 2 (B), in which corresponding points
to those on curve A are marked by similar
letters.

The important point to notice is that all
the flat portions such as those marked b to

and c to d are approximately the same
in each case. These, of course, correspond
to parts on the picture of uniform light value.

But because the output from the photo-
electric cell in Fig. 1 is transformer coupled

(Continued on page 1094.)
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ESSENTIAL FOR

33.
D'ikieent.ta1

ReactionCondense

2 J.B. POPULAR LOGS
Slow Motion. Fitted with the J.B. D type Slow Motion Mechanism. Price complete

with 3 -inch dial and knob. '0005.

1 J.B. DIFFERENTIAL RE ACTION CONDENSER
Bakelite dielectric between vanes makes short circuit at normal voltage impossible.

Price complete. '0003.

7/6
4/6PRECISION

ADVERTISEMENT OF JACKSON BROTHERS (LONDON) LTD.,
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THE BIFOCAL THREE

Constructors of the
Bifocal Three who con-
fine themselves to the
specified Components will
be guaranteed the results
claimed by this wonderful

Set.

J.B. IS UNIVERSALLY ACKNOWLEDGED TO MEAN
COMPLETE EFFICIENCY AND ADVANCED DESIGN

Designed by nine of the leading component manufacturers-
Therein lies the success of the Bifocal Three-Every component
used is therefore the best of its kind- the J.B. Popular Logs
and Differential Reaction Condenser for instance. You will find
further information about this so very up-to-date set on pages
1063 to 1070

INSTRUMENTS
7 2, ST. THOMAS' STREET, LONDON, S.E.1. TELEPHONE: HOP 1837
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Ways in which fine quality on local -station listening may be obtained from a simple receiver are dealt with this week by our
Chief Radio Consultant, who gives practical advice on what should be put into the circuit-and what should be left out.

IMPROVEMENT piles on improvement
in the progress of reception technique.
Failure after failure marks the retro-

gression of transmission. The former im-
proves selectivity ; the latter demands it.
They about cancel one another.

And the balance leaves us with poor
quality and the local programme.

I have been doing experiments which
have the simple object to get good -quality
reproduction, which is to be made available
to all. And by all I mean all.

" I Want Top."
Day after day, characteristic after char-

acteristic, I say : " Yes, I don't want treble ;
I want top. I don't want high C ; I want
the final quivering ripple on the harmonic
of the bat's squeal.'

I am interested in a d.b. at 8,000, and
I will not subscribe to the idea that over
a wide range " a few d.b.'s don't matter."

When compromise demands sacrifice one
must study one's best way to compromise.
When it seems that hope of real quality
exists there is no compromise.

The results are really astonishing. It
might amuse some of you to attempt to
repeat them.

Resistance Coupling.
All you want is a strong local station

transmitting studio stuff-and circuits
which are as flat as possible, and resistance -
capacity technique, and particularly an
intention to make the volts fed into the
loudspeaker coil truly constant over all the
range. It is a very difficult problem if you
want a ubiquitous set and haven't got
measuring instruments, but it's not difficult
if you adopt a " flat " technique.

I mean, you must forget tuning as such
because I am assuming you have a strong
local station. Put up a big aerial and. do
net even use a high -frequency valve; just
get a closed circuit across the grid -filament
circuit of a power grid -leak detector, and
use resistance -capacity magnification for
the detector output.

Don't stunt ; don't " pentode it " up from
the detector. Use, if you can, valves of
low impedance-not because this is the best
technique, but because it allows you to be
sure of your result without having to
measure everything.

Choke -Capacity Output.
Your loudspeaker transformer may be of

the pentode type. If it is, don't use it.
Loudspeaker transformers usually have
tappings either for pentode or for ordinary
power output triodes ; use the latter.

Better, use choke -capacity output on the
last stage -,-this will prevent transformer
core saturation.

I do honestly assure you that the results
will astound you if you get things right ;
but, of course, you cannot expect to get any
station except the local, and you must be
within 10 miles, say, of that local to get
the very best results of quality.

To the more ingenious among you who
have both time and money I suggest the
line somehow to push up reproduction
around 7,000 to 9,000 cycles. You can do

" IRON -CORE " TUNING

" The majority," says P. P. E., " should be more
and more interested in high -frequency pentodes
and iron cores for high -frequency inductance
coils." Here is the H.F. end of a modern
receiver design employing an iron -core tuning coil.

this, perhaps, by forms of filters or by using
band-pass circuits intelligently.

* * *

But I have to leave the discussion of a
subject which can only appeal to a minority.
The majority should be more and more
interested in high -frequency pentodes and
iron cores for high -frequency inductance
coils.

I did not include these specifically in the
" National Three " because it is essential,
in obeying the specification I was given,
to concentrate on designing on the basis of
the well knovvn. We've yet to feel our
way towards stability in this new tech-
nique.

The high -frequency pentode achieves two
remarkable things-it is more stable and
yet more sensitive than the ordinary H.F.
valve. The superior inter (acting) electrode
screening is partly responsible for both
these factors. Screen the external circuits
of a high -frequency valve as you may,
nevertheless retroaction will take place
more and more as sensitivity increases, due
to valve electrode coupling.

Excellent for A.V.C.
The new valves are excellent for A.V.C.

working, too, because changing their grid
potential does not change the effective
tuning of the circuits with which they are
associated so much as with high -frequency
valves.

Yes ! We get on, but the Lucerne Plan
puts us off . . .

* * *

Permeability tuning has been written
about a bit. In spite of this, it's a " good
thing." Superficially it raises the sensitivity
of circuits in which it is used.

Ingeniously it can be made to make these
circuits behave in a uniform manner over
the whole gamut of " broadcasting " fre-
quencies. It meets the superheterodyne
on its own territory and challenges that
quality of constancy of performance by
which most people recommend the super.

A Leading Question.
What I want to know is, does a " super,"

depending upon the exactitude of square
law in the first detector, give quality which
is without reproach ?

I am asking for information, not attempt-
ing to prejudge the reply-because quality
is rather important !

In the meanwhile, the H.F. pentode is
more stable qua valve than the ordinary
H.F. valve, and we can make use of this
quality by the higher impedance iron -core
inductance, and we can stabilise the
resulting more sensitive arrangement be-
cause the pentode is well and truly screened.

SUCH A FINE SET -
The Editor, POPULAR WIRELESS.

Dear Sir-It is now almost two years ago since I
built " the set " from your valuable paper, POPULAR
WIRELESS, the " Cosmic Three," and I would like to
thank your technical staff for presenting such a flue
set.

My " Cosmic Three " has been going strong the
whole of the two years, and for volume, selectivity
and tone I can only say it is really wonderful.

I have nothing but praise for such a fine set, and
have always been thankful to POPULAR WnIELESS
for enabling me to build such a wonderful set

Wishing your paper the best of luck,
Yours faithfully,

W. H. Goss,
1, South View Terrace, Bourne End, Bucks.
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IN a few months the Empire short-wave
programme service of the B.B.C. will
celebrate its second birthday. Of course,

for several years before the official B.B.C.
service was begun regular experiments
took place and a great deal of technical
data was collected.

The problem of programmes, however,
had not been explored. So the time is now
approaching when, both on the technical
and programme sides, the B.B.C. must
make up its mind first of all whether it is
worth going on with the Empire service,
and, if so, then what changes should be
made as the result of experience.

"Great Progress Has Been Made."
There is no doubt that, technically, great

progress has been made. Lonely Britishers
in the outposts of Empire all over the world
have found the B.B.C. Empire service a
great boon. Although broadcasters in the
Dominions and Colonies have not been over-
anxious to relay the B.B.C. programmes
locally, enough of this has been done to
justify serious consideration for the future.

Nevertheless, it has to be kept in mind
that the Empire service cost about £40,000
to start, and about the same figure repre-
sents the annual expenditure on main-
tenance. The service was delayed two years
in the hope of money contributions from the
Dominions and Colonies, which were not
forthcoming. The service was started and
approved by Parliament on the clear under-
standing that it would not be conducted
indefinitely at the cost of the British listener
alone.

Many Listeners in the U.S.A.
About the degree of acceptability of the

programmes there is some conflict of
evidence. For the direct listener, wherever
be lives, the programmes as at present
given seem satisfactory. Curiously enough,
it seems to be in the United States that the
hulk of this direct listening is done. The
B.B.C. correspondence from American
listeners is as great as that from listeners in
all other parts of the world.

Although in New Zealand and Australia
there is a certain amount of relaying of the
short-wave programmes, other parts of the
Empire and the world have not followed
suit. Canada is particularly reluctant, but
this is no doubt at least partly due to the
state of transition of the organisation of
broadcasting in that Dominion. There is,

TUNZB- B. C. and
AL DEVELOPMENT

Our special investigator reveals some interesting facts
in connection. with the Empire short-wave service,
television experiments and the general technical

policy of the B.B.C.

however, a moral to be drawn for future
policy. This, I suggest, is that the B.B.C.
should admit the difference between two
types of service :..the one to the direct
listener and the other for relay abroad.
For the latter there should be a much
smaller proportion of electrical recordings.
There should also be a careful study of the
local programme arrangements, particularly
for timing.

Assuming that the B.B.C. will continue
with its Empire short-wave service, it is
clearly important to provide for broad-
casters in the Dominions and the Colonies
special programmes so arranged and timed
that they simply have to be included in the
programmes of the area to which they are
directed. It is only in this way that there
can be any hope of spreading the financial
burden.

Therefore, in order ultimately to
economise on the present rate of ex-
penditure, it is more than likely that the
B. RC. will have to spend more money on its
Empire services during the next three years.

Television Considerations.
The B.B.C. has now spent rather more

than £15,000 on public and private experi-
ments in television. The bulk of this money
has been absorbed by the programme and

is abandoning most of the expensive low -
definition transmissions. It is impossible
to say when the current experiments in
high -definition television will reach the
stage of programme service. Opinion seems
to be that this will be delayed for about
two years.

There is no immediate prospect, therefore,
of television being added to the normal
service of broadcasting.

Effect of the Lucerne Plan.
The application of the Lucerne Plan,

with its redistribution of wavelengths, has
meant the end of the Regional scheme of
broadcasting in Britain as originally
designed. The purpose at the beginning was
to establish permanently Regional twin -
wave transmitters from which would be
radiated alternative programmes. Several
of the twin -wave stations are already
obsolete. Two factors have intervened to
make the transition easy. The first is rapid
general improvement of receiving apparatus.
The second is the reconstruction of Daventry
5 X X at Droitwich, where not only will it
be more favourably situated for the widest
possible distribution, but also it will be as a
transmitter many times snore powerful
and efficient than the present transmitter at
Daventry.

SENDING BRITISH PROGRAMMES TO THE EMPIRE

The station building of the Empire broadcasting service photographed shortly after its completion.
In a few months the Empire short-wave service, which cost about £40,000 to start, will celebrate

its second birthday.

technical departments for the four half-
hours a week of 30 -line transmissions
which have been going on for the past two
years. When these were begun technical
research had not reached the stage of decid-
ing whether the future of television would
rest with development on low definition
or development on high definition.

Recently, however, the B.B.C. engineers,
and, indeed, most of the responsible
engineers of television companies, have
agreed that television of the low -definition
kind on medium waves is obsolescent, if
not actually obsolete.

Expert attention is concentrated on the
possibilities of " cathode-ray " systems
to be transmitted on ultra -short waves. It
is only reasonable, therefore, that the B.B.C.

The recent purchase by the B.B.C. of
several acres of new property in Balham is
significant of the growing importance of
research. It is believed that the application
to broadcasting of ultra -short and micro-
wave technique may have a revolutionary
effect before long. If present experiments
yield the results expected of them the whole
system of distribution by high -power
Regional transmitters may have to be
modified once again.

The new developments, if they should
materialise, will make it possible to
establish a large number of local stations,
not only to supplement the central services
but also to deal specifically with local needs.
This being the ease, the B.B.C. would be

(Continued on page 1096.)
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W. L.S

Our popular short-wave contributor deals with a number of the most
common queries he receives from readers interested in reception below

50 metres. -

THERE must be something about short-
wave work that encourages a tre-
mendous thirst for information. About

once a week I receive a letter full of news
that does not conclude by asking six or
seven questions. Half the remainder are
of the fifty-fifty " variety ; while those
that are left are simply a long string of
questions beginning Dear W. L. S." and
ending " Yours sincerely."

I have allowed some of the questions
that really are of general interest to accumu-
late, and I will do my best to answer them
herewith.

A Common Complaint.
First I will take a very common com-

plaint. " I have made up the So -and -So
Two (or the What -is -it Three) exactly to
specification. It works beautifully above
30 metres with the 6 -turn and 9 - turn
coils, but when I try two 4 -turn coils, or
one 4 and one 6, it won't oscillate. Is it
the coils or something else in the set ? "

VERY EASY TO CONSTRUCT

A layout suggested by W. L. S. far the straightforward one -valve
short-wave drool shovva in Fig. 2. -

You wouldn't believe the number of
times that question reaches me in various
forms. It seems almost incredible to me
that readers should have difficulty, in these
days of high -efficiency valves, in making
their detectors oscillate below 30 metres ;
but there it is-and you can't get away
from these queries !

Care Needed in Building.
My first words of advice to the senders

of this type of query, given without the
slightest intention of being offensive, are
these : " Take more care about the way
you make the set." In nine cases out of
ten that sums up the entire difficulty.

Rad layouts, dirty contacts, old and worn-
out components, straggly wiring-all these
are fatal in a short-wave set.

Having seen several specimens of readers'
sets, I am inclined to add, for the benefit
of the untidy few: " Wipe the dirty flux off
your components when taking them out
of an old set and putting them in the new

one ; screw everything down
on the baseboard; and use
clean wire for wiring them
up.,,

If you follow the author's
layout, even roughly, and use
good components, and try to
make the whole thing look
pretty, there is no reason
whatever for failure. The
tests to which every set is,
submitted by the Research
Department are far too
stringent for a " &id " to
get through. Therefore, if
you will pardon 'ray saying
so, failure to get results
almost invariably reflects on
you and not on the designer.

Difficult to Answer.
So much for Query No. 1.

the list
at is abso-

Next in order on
comes a question th
lutely impossible for me to

ively. Hereanswer comprehens
it is, quoted verbatim from

" Will you
of the best

a reader's letter :
give me some idea
times to listen for short-
wave stations ?" -

My usual answer is, "When
" but Iyou hear them,

admit that that is not very

informative. The trduble is that week by
week, and even year by year, the " best
times " are constantly 'changing. Also the
best time for hearing a station depends upon
(1) its wavelength ; (2) its distance ; (3)
its direction ; (4) the season of the year ;
and (5), to a certain extent, upon the.
location of the receiver.

No Golden Rule.
There can be no golden rule in this mat-

ter. The most definite information that I
can give concerns just a few groups of
stations. For instance, all the year round
the various American broadcasters between
45 and 50 metres are generally at their best -
between 11 p.m. and 3 a.m. In the winter
the peak may be between 11 p.m. and mid-
night ; in the summer you will probably
have to sit up a little later.

I can also say fairly definitely that Sydney,
V K 2 M E, who is the only Australian
broadcaster that can be counted upon with
any regularity, may often be heard between
6 and 8 a.m. on Sundays, and possibly, at
certain times of the year, right through the
morning, sometimes lasting till 2 or 3 p.m.

When you have been playing with short
waves as long as I have you develop a
kind of instinct that guides you to the

SIMPLE AND EFFECTIVE.

An easy -to -build single-valver that is economical
and efficient.

receiver at the times when interesting things
are happening. Until you have acquired
that, the only advice. I can give you is to
listen as often as you feel inclined and
to log everything that you heaf-station,
approximate wavelength, time and date.
You will soon collect quite a useful lot -of
data.

The Set to Start With.
No. 3 is another very comprehensive

query. " What kind of set do you advise
for a raw novice at short-wave work ? "
Here I can give a definite answer. If it is
to be your first attempt I advise either a
single-valver or a " two " of the detector-
and-L.F. type. The construction is simple ;
there are no particular snags if you build
the set from a good design ; and you are
sure of hearing something almost at once.

" Nothing succeeds like success,' and
once you have had your ears pleasantly
tickled by interesting sounds you will
certainly persevere. If you start right
away on a superhet or any other elaborate
kind of receiver you may possibly strike
trouble and be disheartened.

The diagram on this page shows a suit-
able baseboard layout for the very simplest
of short -wavers, and should be detailed
enough ,to start some of those who read
this on their quest for short-wave DX.
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The Pilot Kit
SERVICE was
founded in 1919.

S.T. 500
Krr..A f7 Comprising Hr. John Scott-Taggart's

Kit of FIRST SPECIFIED Components,
including Telsen Class B Output Choke, Peto-Scott
' Metaplex " Baseboard and Ready -drilled Panel and
Terminal Strip. Less Valves and Cabinet. With FULL-SIZE
Blue Print and copy of "Popular Wireless".0 5.5.0
Oct. 21st. Cash or C.O.D. Carriage Paid. OW

or 12 monthly payments of 916

KIT" B"
As Kit " A," but
including 4 Speci-
fied Valves. Cash
or C.O.D. Car-
riage
Paid, .£7-10-3
or12 monthly pay-

ments of 13;'9.

KIT " OT "
As Kit " B," butincluding Pet o -Scot t SpecifiedWalnut TableCabinet. Cash or
C.O.D. Carriage
Paid, 0.9.9
or12 monthly pay.

merits of 15,'6.

KtT "C As Kit " B," in-
cluding Peto-Scott

Specified Walnut Consolette Cabinet.
Complete with Baffle Baseboard Assembly,
C.O.D. Carriage Paid ,. £8-19-9but less Speaker. Cash or

Or 12 monthly payments of 16/3
If Peto-Scott Permanent Magnet Speakerrequired add 19/6 to Cash Price or add
1 / 9 to each monthly payment.

S.T.500
CONSOLETTE
An outstanding example of cabinet craftsmanship.
Hand French polished. Veneered Macassar and
Walnut finish by experts.

Panel size:
16" x 7"

Baseboard.
Size:

16" x 12".
Top Loud
Speaker andBattery
Comport-
ment, size,
16" x 10"
high x 12"front to

back.

Cash or C.O.D.. 25/-. Carriage and
Packing, 2143 extra. Or 6/- Deposit
and 4 monthly payments of 6/- (in-
cluding carriage and packing). Baffle -Baseboard
Assembly, 3/6 extra.

ECKERSLEY
NATIONAL 3
KIT "A " Author's Kit of first specified parts,

including READY - DRILLED
PANEL and. METAPLEX chassis assembly, but less
valves and cabinet. Cash or C.O.D. 15 ' 10 : 0Carriage Paid ...

or 12 monthly payments of 101-.

KIT " B "
As Kit " A," but in-
cluding set of specified
valves, but leas cabinet.
Cash or C.O.D. Car-
riage Paid, £7/9'0, or
12 monthly payments -
of 13/9.

KIT "C"
As Kit " A," but in-
cluding valves and
Table cabinet. Cash or
C.O.D. Carriage Paid,
£81616, or 12 monthly
payments of 15/3.

See the PILOT
on the carton. It's
a real guarantee.

PETO-SCOTT ALWAYS TO THE FRONT

FIRST WITH EASIEST OF EASY TERMS
KIT "A" CASH or-C.O.D. 25.15 0

These are the Parts the Designers Used

 Peto-Scott plywood baseboard, 12 in. X
re in. x ft in...

2 Varlet' Bifocal Focusing Coils
2 KB. -thoos-mfd. condensers Popular Log

type
/ Benjamin on -off switch ..
 J.B. mookmfd. diff. condenser, type ran
2 Bulgin wave -change switches, type

 Peto-Scott ready -drilled panel, 12 in. x
7 in.

Ferranti type AF.4 L.F. transformer.. ,

2 Dubilier moo5-mfd. condensers, type

Belling -Lee S.G. anode connector ..
 T.C.C. 000x-mfd. condenser, type
2 Benjamin 4 -pin valve holders. "Vibrolda"
x Benjamin 5 -pin valve holder, " Vibrolda"
x Dubilier 2-meg. resistance ..
2 Bulgin screened Standard H.F.9 chokes
x T.C.C. 'x-mfd. tubular condenser, type

250
 T.C.C. 2-mfd. condenser, type 50 ..
 Dubilier z-mfd. fixed condenser, type BB

Ferranti new type 5,000 -ohm resistance
 Benjamin " Autocontrola " unit ..
1 Westinghouse Westector W.6..
 Dubilier roo,000-ohm r -watt type re-

sistance
2 Belling -Lee terminal mounts fitted with

4 type R terminals
 Ferranti new type 5o,000 -ohm resistance

Wire, screws, flex, etc... ..

s. d.

1 3
1 1 0

15 0
9

4 6

6 0

3 8
17 8

2 6
4

1 3
1 8

10
1 0
7 0

1

3
3
1

4
6
6
0

7 6
7 6

1 0

2 0
1 0
2 7

KIT " A "Cash or C.O.D. .. 55 15 0

Set of Specified Valves £1 19 0

KIT "A" FirstAuth
ors' spetifit eodf

parts, including Ready -drilled
Panel, Baseboard and Westector,
but Less Valves and Cabinet.
Cash or C.O.D. Carriage Paid.
S5 :15 :0.

J.

KIT "B"
As for Kit " A " but
with Valves only.
Cash or C.O.D. Car-
riage Paid. 57:14:0.
Or 12 monthly pay-
ments of 14/,

Or Yours for

016
Balance in 11
monthly pay-
ments of 10/6.

KIT "C"
As for Kit " A " but
with Valves and Peto-
Scott Cabinet. Cash
or C.O.D. Carriage
Paid. 58 : 11 : 6.
Or 12 monthly pay-
ments of 15'9.

RECOMMENDED
PETO-SCOTT Walnut CABINET

This handsome
walnutpolished
cabinet is con-st r u cted
throughout in
fi r s t quality
material a n dbeantif ally
hand french 
polished. Ma-
cassar veneers.
CASH OR C.O.D.

17'6
Packing a a d

Carriage 2/i
extra.

SEND FOR 1934 CABINET CATALOGUE.

CASH, C.O.D. or EASIWAY
TELSEN S.G.3
Complete Tolson 5.G.3. Kit
in Sealed Carton less
Valves. Cash or C.O.D'
Carriage Paid. it : 19 : 6.
Balance in 9 monthly

payments of 4/6

Telsen S.G.3 Kit with 3 Mazda Valves.
Cash or C.O.D. Carriage Paid, £3118/6.
Or 7/3 deposit and 11 monthly payments
of 7/3.

Telsen S.G.3 Kit with 'Valves and
Cabinet, as illustrated. Cash or C.O.D.
Carriage Paid, 44/13/6. Or 8/6 deposit
and 11 monthly payments of 8/6.

If Peto-Scott Permanent Magnet
Moving -Coil Speaker required, add
19/6 to Cash Price. or 1/9 to each
monthly payment.

IMPORTANT Miscellaneous Components, Parts, Kits, Finished Receivers dr Accessories for Cash.
C.O.D. or H.P. on our oton system of Easy Payments. Send us a list of your wants. We will

quote you by return. C.O.D. orders value over 10/- sent carriage and post charges paid (GREAT BRITAIN ONLY).
OVERSEAS CUSTOMERS CAN SEND TO US WITH CONFIDENCE. We carry a special export staff and save all
delay. We pay half carriage-packed free. Send full value plus sufficient for half carriage. Any surplus refunded
immediately. Hire Purchase Terms are NOT available to Irish or Overseas customers.

1,-PETO-SCOTT CO. LTD., 77, CITY RD., LONDON, E.c.i. Tel. : Clerkenwell 9405-7.

West End Showrooms : 62, High Holborn, London, W.C.l. Tel. : Holborn 3248.

I Dear Sirs,-Please send me CASH/C.O.D./ELF
for which I enclose £
NAME

s d. CASH/H.P. Deposit.

1 ADDRESS

I _ 3/3134._

ANY ITEM SUPPLIED SEPARATELY-ORDERS OVER 10/- SENT C.O.D. CARRIAGE AND POST CHARGES PAID
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DEFINITE rumours reach me *
that Mr. Christopher Stone THE
will tour America for three

or four months this year, probably
starting in April. He is already
well known to and liked by the
steadily growing body of American
listeners to B.B.C. programmes.
His advent to the American
microphone will be an interesting
experiment.

Mr.' Wilding Cole at Work.
Mr. Wilding Cole, the new Chairman of

the Radio Manufacturers' Association, has
begun his term of office with characteristic
energy and directness. So far as the
broadcasting end was concerned, Mr. Cole
went straight to the top, having a long and
frank preliminary talk with Sir John Reith,
to whom he introduced Major Robertson,
the new liaison officer between the trade
and the B.B.C. Important proposals for
developing programmes will be made
shortly by Mr. Wilding Cole and bis
Council. Indications are that the R.M.A.
will have a good deal to do with the plan-
ning of the B.B.C. programmes in the
future.

Canadian Radio Producer in London.
Mr. Forbes Randolph, famous throughout

North America as a producer for the stage
and the film, as well as for radio,
has come to London, and is to
undertake several important pro-
ductions, one at least for the
B.B.C. Mr. Randolph has had
spectacular successes in New
York, and his work here is looked
forward to with unusual interest.

Alternatives to Late Dance Music.
I hear that it is now practically

certain that the B.B.C., in its
autumn arrangements, will allow
for alternatives to dance music
from 10.30 to 11.15 wn., usually
in the form of a play or sketch.
It is doubtful whether this conces-

Our picture shows a scene from the
British International Pictures' film
" Love at Second Sight," with the
popular Stanley Holloway, as a police-
man, chatting with two fair passers-by.

MIRROR OF THE B.B.C.

CHRISTOPHER STONE FOR AMERICA
The R.M.A. and Future Programmes-Plays
After 10-30 p.m.-Prisons and Punishments.

REFLECTIONS BY O.H.M.

sion will altogether satisfy the growing
number of listeners who have been asking
for a late night alternative; it would be
better to offer symphony or light music
from 10.30 to midnight.

New Announcers to be Heard.
Great efforts are being made to strengthen

the standard of announcing, and new
voices will be heard shortly. These,
however, will not interfere with the fre-
quency with which the voices of Stuart
Hibberd and Freddie GriseWood delight
their listeners. The B.B.C. need not be
surprised at the difficulty it encounters in
securing suitable candidates for announcers'
jobs. As long as the policy is to obscure
individuality for the sake of an impersonal
standard, so long will this difficulty be
present.

The truth is that the few people possess-
ing the unique qualifications required for

GETTING THE RIGHT ATMOSPHERE

ANY radio column that deals with microphone
personalities, whether to praise or abuse

them, must contain some reference to Mr. Vernon
Bartlett'e departure from the B.B.C. This is the
biggest blow to broadcasting that I can remember.

It isn't my purpose to discuss the facts of the
ease, even if I knew them. I only know that
listeners who, like myself, have relied largely on
Mr. Bartlett for information on world affairs will
miss him greatly. There are still the papers, I know.
But Mr. Bartlett always spoke so vividly and so
impartially, and the spoken word as he spoke it has
a power not irsessed.by the iwritten one.

Mr. Bartlett seems a little bitter about it
all. Wasn't it a revelation to hear that he
spent that extraordinarily long time in
preparing his weekly twenty -minutes' talk ?
How he strove, too, always to be impartial !

*

The question now is : " Where will the
B.B.C. look for another ? " It must have
another! The B.B.C. must recognise that
Mr. Bartlett's item is indispensable. People of all
classes and creeds have been devoted followers of this
great broadcaster. They placed confidence in him,
and as he never had an axe to grind they never once
doubted his sincerity.

To find the B.B.C. experimenting is a good sign.
It is significant, too, that we should find two innova-
tions just after we had deplored the stereotyped
flavour of present-day programmes. I refer to the
late broadcast of a play, and "The Farmer's Wife."
I think the latter is the more interesting.

*

When '" The Farmer's Wife " was produced in
London, so we read, it had an enormous success.
And this success was largely due to the fact " that it
offered a change from the prevailing fashion of the
time." History seems to be repeating itself. Apart
from its own merits, " The Farmer's Wife " can
claim another success-this time as a broadcast
play-for being once again a change from a prevailing
fashion. I have often remarked on the one-sidedness
of radio drama. We listened to " The Farmer's
Wife " with ease and enjoyment. We could do the
same to many other comedies hitherto considered
unsuitable for the microphone.

THE LISTENER'S NOTEBOOK
Comment and criticism on recent B.B.C.

programmes and personalities.
*

If I were in charge of the plays department I
would instantly procure French's latest list of re-
leased comedies. I would make a careful selection,
adapt them and put them on the air forthwith.
This would be hard on those authors whose main
occupation is to write specially for broadcasting.
But listeners would be more certain of getting a play
with a plot worth calling a plot. When we listen
to a play we do like to be kept guessing till the
d inouem e nt.

Melodrama at 10.35 p.m. may suit some folk, but

lc good announcing are not normally
disposed to have their personali-
ties submerged. The B.B.C.
would be well advised to reeon-
alder its policy in this connection.
The right avenue of develop-
ment is the road to personality
and greater freedom.

A Summer Talks Series.
I hear that, in the plans for

the summer talks, as arranged by the
Central Council for broadcast adult educa-
tion, there is to be a series describing
the penal systems and punitive measures
employed in leading countries of the world.

St. Patrick's Day.
Belfast is again to be responsible for

presenting a special St. Patrick's Day
programme for the British Isles on Saturday,
March 17th. From what we hear it will be
less complicated than that given last year,
and is to consist largely of music, sung and
played, a recital by W. B. Yeats of some of
his own poetry, and possibly a relay from
the carillon of St. Patrick's Roman Catholic
Cathedral at Armagh.

" The Flowers of the Forest."
That famous Scots song, " The Flowers

of the Forest," will be included in the next
of the series of " Songs from the Shires "

broadcast on Wednesday, March
7th, when Selkirkshire is the
county to be dealt with. The
singer will be John Mathewson.

Midland Region Topics.
Victor Hely Hutchinson,

Music Director of the Midland
Region, will be represented in
two forthcoming programmes.
On March 12th he will give a
pianof orte recital from the
Birmingham studio, while he
wrote the music for L. du Garde
Peach's " The Charcoal -burner's
Son," to be broadcast on
March 10th.

In order to achieve the correct atmo-
sphere of a radio and gramophone shop,
Marconiphone were asked to carry out all

6 the furnishing and window dressing after
the model of a typical local dealer.

at that hour I am in no mood for it. I did not listen
to " Reconnaissance." It is only on rare occasions
that I listen in at such an advanced hour. That's
why I never decry the late dance music. I am
indifferent to wireless programmes then, unless it
be a boxing match on the air. I might also be
tempted to tune in to a running commentary of any
description.

*
Light radio entertainment probably reached its

highest level with Eric Maschwitz's production of
" Love Needs a Waltz." Eric Maschwitz seems to
possess an uncanny sense of what's wanted by

listeners. Writers and composers of these
* operettas should have gleaned a good deal

from "Love Needs a Waltz" about the
necessary ingredients of a good operetta.
The book was meaty, the plot was clever
and the lines were good. It couldn't but
succeed, therefore.

But it had more than this. Kenneth
* Leslie Smith's music alone would have

justified the production. The story natur-
ally demanded both jazz and waltz -time music,
and the rivalry for supremacy between the two
was quite apparent. Waltz -time music had a
winner in the big number " Love Needs a Waltz."
I do hope the " hot" merchants gave it a good hearing.
It was a beautiful melody. Jazz hadn't a represen-
tative that could hold a candle to it.

A few more shows of this calibre Would place the
waltz's supremacy beyond doubt. But I'm inclined
to regard this production rather as a flash in the pan.

(Continued on page 1095.)
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RAD
IFs p y, If II

SPECIAL
SUPPLEMENT

BEGINNERS

INTERVALVE COUPLING.
rr 1-1E apparatus employed to
1 couple the output of one

valve to the input of
another in a radio set.

IONISATION.
The splitting up of the mole-

cules of a gas into positive and
negative particles, which are
then called ions. (An ion may
consist of one or more atoms of
an element.)

Each positive ion is minus one
or more electrons. When ionised
the gas becomes a conductor of
electricity.

Ionisation of air by the rays
of the sun causes the conductive
layers known as the Kennelly -
Heaviside and Appleton Layers.
(Conductors of electricity are
reflectors of wireless waves])

JACK.
A device that was at one time

frequently used in radio sets,
but haS now, to a large extent,
become obsolete It originated
in telephone practice and can
best be described as a switch
socket.

It is not employed alone, but
in conjunction with a plug.
The insertion of the plug causes
desired circuit switching to
occur. It is sometimes used
with a gramophone pick-up. A
plug is fixed to the pick-up
leads, and on the insertion of this
plug the pick-up is automatically
switched into circuit;

KERR CELL.
This is used in connection with

certain television systems, and

AERIAL SAFETY

An aerial earthing switch with
which is combined a lightning
arrester in the form of metal

serrations.

it has for its object the trans-
forming of electrical impulses
into light variations.

It is placed between two
polarising prisms. These prisms
are adjusted so that normally
negligible light can get through.
But varying electrical charges
on the Kerr cell give a twisting
effect to the light rays, and by

thus throwing them out of their
plane, as it were, the polarising
system is upset and more or less
light gets through.

KILOCYCLE.
One thousand cycles. The

term is frequently used in
dealing with broadcasting sta-
tions, particularly where fre-
quencies running into tens of
thousands of cycles are encoun-
tered. For example, the fre-
quency of a 3oo-metre trans-
mission is 1,000,000 cycles, or
1,000 kilocycles.

A Practical Survey

When a spark exists across the
gap, this becomes a very low
resistance path.

LINEAR.
The more technical term for

" straight line." An amplifier
is said to be " linear " when the
output at all voltages and fre-
quencies is directly proportional
to the input voltages.

Similarly, a linear detector is a
detector having a perfect action.

LINES OF FORCE.
For purposes of calculation a

1,411W11111N4:
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covering every Phase of Wireless.

KILOWATT (KW.).
One thousand watts. It is

the practical unit of electrical
power. The Kilowatt Hour is
the practical unit of electrical
energy, and is used as the Board
of Trade Unit, under which
heading we
have already
dealt with it.

LAMINATIONS.
Layers or

sheets. The
cores of trans-
formers are not
composed of
solid masses of
iron, but are
laminated.
That is to say,
they comprise
a number of
thin layers of
iron, each of
which is insu-
lated from its
neighbours by
means of insulating -varnish
coverings.

The object of this is to
impede the flow of eddy currents,
which would otherwise occasion
losses.

LIGHTNING ARRESTER.
An article consisting of a very

small spark gap for connecting
between the aerial and earth in
order to safeguard a receiving
installation from the effects of
lightning discharges.

THE ESSENTIALS

The core " A " and the primary
and secondary windings are the
" working " parts of an L.F.
transformer. Their usual dis-
position is indicated in this sketch.

magnetic or electric field is said
to comprise a number of imagin-
ary lines along which the electric
or magnetic force acts.

And it is the number of these
lines which exist in a given
cross-sectional area of the field

which is the
measure of its
intensity.

LOGARITHMIC
When the

change between
the successive
numbers of
any series of
values is log-
arithmically
proportional.

LOOSE
COUPLING.

A weak
linkage be-
t we e n two
circuits. Loose
coupling is

achieved with two coils by
separating them so that their
mutual inductance is small when
compared with their individual
inductances.

LOW -FREQUENCY.
Also known as audio fre-

quency, this refers to frequencies
up to about 20,000 cycles.

LOW FREQUENCY
TRANSFORMER.

A component used for coupling

two low -frequency circuits. It
comprises two windings on an
iron core. With the exception
of the special type employed in
Class B circuits the average L.F.
transformer steps up voltage.

The " step-up'" is obtained
by winding fewer turns on the
primary winding than on the
secondary. The ratio of step-up,
1-3, 1-4 and so on, is actually
the ratio of primary to secondary
turns of wire.

An L.F. transformer cannot
by itself amplify, but its ratio
directly affects the amplification
given by a valve stage, other
things being equal. Thenormal
L.F. amplifying valve is voltage
operated, and the greater the
voltage developed across its
grid and filament the greater
the output within limits.

Voltage Step -Up.
Therefore an L.F. trans-

former of the usual step-up kind
will enable greater amplification
to be .obtained than with, say,
resistance -capacity coupling, be-
cause it steps up the voltage.
That the current must cor-
respondingly fall does not matter,
for, as weave said, the normal
amplifying valve is voltage, not
current or power operated.

From this it might be assumed
that the ratio of the trans-
former could be increased in-
definitely with consequent great
amplification increase. But
there are practical restrictions,

TWO TYPES

The size of a transformer is largely
dependent on the material used
for the core. The small component
to the left uses a nickel -iron core,
while the other transformer has

one of the ordinary type.

The ratio of the transformer is
decided by the turns of wire in
its windings, as we have seen.
If there were. 5,000 on the
primary and io,000 on its
secondary there would be a
step-up ratio of r to -2.

To increase this ratio there
are two obvious alternatives.

(Continued on page 1086)



1084 Popular Wireless, March 3rd, 1934.

NEW LINES BY FERRANTI
FERRANTI
VALVES

Battery Heptode
Filament Volts 2.
amp. Maximum
Maximum Screen
Anode Volts 120.

Valve. Type VHT2.
Filament Current 'I
Anode Volts 150.

Volts 70. Oscillator
Price 18/6

Double diode triode
Valve. H.2.D. Filament
Volts 2. Filament Cur-
rent I amp. Impedance
15,400 ohms. Amplifi-
cation Factor 20.
Mutual Conductance
1.3. Maximum Anode
Vohs 150.

Price 9/-

L2. Filament Volts 2.
Filament Current 1
amp. Amplification
Factor 10'9. Impedance
6,800 ohms. Mutual
Conductance 1'6. Maxi-
mum Anode Volts 150.
As a driver it operates
with 120 Volts H.T. and
9 Volts Grid Bias.

Price 8/9

Variable Mu screened
grid Valve type VS.2.
Filament Volts 2. Fila-
ment Current '1 amp.
Amplification Factor
440. Impedance 440,000
ohms. Mutual Conduc-
tance I. Maximum
Anode Volts 150. Maxi-
mum Screened Volts 70.

Price 15/6

Class B Valve Type
H.P.2. Filament Volts
2.0. Filament amps 0.4.
Anode Volts 150 max.
Maximum Anode Cur-
rent swing 50 m/A.
Maximum Peak Applied
Signal (grid to grid) 40
volts. Static Anode
Current at Va-100,Vg-0,
2'5 m/A total.

Price 14/ -

BATTERY VALVES FROM HOLLINWOOD
The home of all that's recognised to be best in Radio produces
a range of Valves about which the most critical radio experi-
menters are the most enthusiastic.
Designed and constructed entirely in the famous Hollinwood
works, Ferranti Valves have taken their rightful place in the
forefront of Progress towards true Radio Reproduction.

omp

NEW -TYPE
RESISTANCES
The element is comprised
of graphite deposited by a
special process on a rod of
refractory material. It is

enclosed in well -finished
bakelite case fisted with mas-
sive moulded -in terminals.

They are accurate to within
5% of their rated values,

absolutely silent in operation
and are specially designed
for general de -coupling
purposes. Their inductance
and capacity are negligible.

Watt type. Dimensions
-7slld. X 2 2"1., obtainable in
the following values, Price
1 /- each :
300, 500, 750, 1000, 2000,
3000, 4000, 5000, 6000, 8000,
10000, 15000, 20000, 25000,
30000, 40000, 56000, 60000,
75000, 100000, 250000 ohms.

Also obtainable in Manu-
facturers' form, i.e., without
casing and terminals, but with
connecting wires, 6d. each.

WRITE

for Descriptive Leaflets
of FERRANTI VALVES
Post Free. Also ask for the Ferranti
Radio Components Catalogue.

R.1.
Post free 11d.

FERRANTI LTD. HOLLINWOOD LANCS.
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As long ago as 1925 Ferranti pro-
duced an Audio -Frequency Trans --

former so outstandingly good that it
superseded all others, the world over.
Thousands of Radio enthusiasts are

to -day achieving excellent reproduc-
tion with sets incorporating a Ferranti

Transformer bought over nine years
ago. These Transformers were so
good, and so advanced in design

that they still hold their own, and
are in steady demand to -day. Where

else can such transformers be found ?

Their supremacy has been proved
beyond question - even in the

Tropics; in ship Radio installations, and

by engineers everywhere where good
and lasting qualities are essential.

The AF4 Transformer illustrated was
the 3rd type built by Ferranti and is
still in demand all over the world.

Type Ratio Inductance Price

AF4. 1/3.5 45/20 hys. 0.5 m/A. 17/6

Ratio Inductance PriceType

AF3 1/3.5 220/60 hys. 0.6 m/A. W-
it 5 1/3.5 260/80 hys. 0.10 m/A. 30/-

., 6 1/7 85/50 hys. 0.6 m/A. 30/-

,, 7 1/1.75 400/120 hys. 0.8 m/A. 30/-

,, 8 1/3.5 45/20 hys. 0.6 m/A. 11/6

10 1/3 35/20 hys. 0.6 m/A. 8/6

Every Ferranti Transformer is guaranteed fo

give a performance within 5% of the
standard published curve. Ferranti are the

only Transformers so guaranteed.

FERRANTI LTD. HOLLINWOOD, Lancashire

London: Bush House, Aldwych, W.C.2
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Special Beginners' Supplement-Page 2.

Either the turns on the primary
can be reduced or those on the
secondary increased:

The latter course is limited in
its application because, as the
turns are increased, so is the self -
capacity of the winding in-
creased. Capacity at this point
is to be avoided like the plague,
for it tends to by-pass the higher
frequencies.

The turns on the primary,
on the other hand, must be
maintained above a certain
value, or the inductance of this
winding will fall below a good

INSIDE THE CASE

Bake/4A
Case

A sectionalised diagram of a
typical L.P. transformer showing

the internal arrangement.

working figure. When attempts
have been made to obtain higher
ratios by this method being

taken too far a serious lack of
bass is to be noticed.

But apart from these draw-
backs, which might conceivably
be overcome by skilful design, to
a considerable extent at least, it
has to be borne in mind that a
transformer does not work alone.
Its functioning depends upon the
resistances imposed upon its
primary and secondary windings
by the external circuit.

In actual practice some power
is always taken from the second-
ary, and it can be accepted as a
fact that the external primary
and secondary resistances deter-
mine a turns ratio which will
produce the maximum voltage
step-up.

Maximum Cain.
For conditions of maximum

amplification gain the L.F.
transformer can be regarded as
an impedance adjuster between
two circuits. This is to be seen
in the following expression :

The maximum voltage is
developed across the secondary
winding when the turns ratio
squared equals the secondary
resistance divided by the prim-
ary resistance. (It must be
remembered that these resist-
ances are external -circuit resist-
ances.)

The primary resistance is, of
course, the plate -circuit im-
pedance of the preceding valve,

and the secondary resistance is
that of the grid -filament circuit
of the valve into which the
transformer feeds.

The core of an L.F. trans-
former must be laminated so that
eddy currents are minimised,
and it must be of sufficient size
to avoid saturation at the
currents normally passed.

Saturation is reached when
further current increases fail to
increase the flux density.

When it is anticipated that
more current will be present than
the transformer can carry with-
out saturation, then the " shunt -
feed " method of applying the
high tension should be adopted.

In shunt feeding or parallel
feeding, as it is often termed,
the H.T. is taken to the anode of
the valve through a resistance,
while the L.F. impulses are con-
veyed to the primary of the
transformer by means of a series
fixed condenser.

The L.F. transformer is thus
isolated from the D.C. H.T. flow.

This method of connection is
frequently advisable with the
type of L.F. transformer em-
bodying a high -permeability
nickel -iron core.

Special Cores.
The purpose of using these

special nickel -alloy cores is to
achieve high primary inductances
(too henries is a good figure
here) with a relatively small

expense for wire. It will be
appreciated that the inductance
of any coil depends upon the
number of turns and the perme-
ability of- its core.

The reduction of the number
of turns of wire is accompanied
by a decrease of self -capacity,
and thus it is that these " nickel "

FOR COUPLING

.=>

Iron'
Care

Or_

4,Z,VT

Low -frequency transformers are
used in most receiving circuits for
coupling the detector and L.P.

valves.

transformers achieve excellent
responses, their characteristic
curves often showing up well to
six, seven, eight thousand and
more cycles.

It is this type of transformer
that is used in the " L.F.
coupling units " that are offered
as alternatives to ordinary L.F.
transformers. These units com-
prise the necessary components
for parallel -feed transformer
coupling.

LAST week we introduced
you to a particularly
useful method of simpli-

fied multiplication and division
called logarithms. When you
read through this brief intro-
duction you may have wondered
if it was all as simple as you
were being led to suppose.

Don't let the preliminaries put
you off. It is these that are the
most tiring part. A knowledge
of how to use log. tables will
save you many weary hours of
work, and will also largely eli-
minate those irritating slips that
we are all liable to make when
we are tackling cumbersome
arithmetical sums.

Logs. were evolved with the
idea of saving trouble-for prac-
tical non -mathematical people
who don't want to be bothered
with the complications met with
in working out long decimal
sums or in finding squares and
square roots.

And they certainly achieve
their purpose. For example,
suppose you had to multiply
two decimals like these together
-68.12 and 9.827. It probably
wouldn't appeal to you at all.

Perhaps the gentleman who
invented logs. often had sums of
that type to do, and so in
desperation evolved his system
to save himself time and trouble.

You see, if you can use
logarithms you merely look up
the two numbers in some log.
tables. Then you add the logs.
of the two numbers together,
de -log. them by running your

RADIO SUMS SIMPLIFIED
The figures and formulae used in radio are by no means
dryasdust mathematics, and this essentially practical
explanation of logarithms is nothing if not fascinating.

eye down another table and you
have the answer you require.

If you had to divide your two
numbers you would look up
their logs., subtract one from
the other, look up the anti -log.
(this is what we called de -logging
before) and there you are.

Now, going back to last week's
article, you will remember that
we said that 2 was the logarithm
of a too to the base 10. Also
that the base to Was the only
one we need consider as, far as
ordinary arithmetical sums are
concerned.

Four -Figure Tables.

This particular system, called
Common Logarithms, is avail-
able in tabular form for a few
pence, and for most purposes the
four -figure tables are all that are
required. Tables of seven -figure
logs. are not really necessary
unless a very high degree of
accuracy is needed.

By next week we shall assume
that you have access to a set of
tables so that we can refer to
them and show you exactly how
to read them. The thousands of
readers who have " The Manual
of Modern Radio"" will find
suitable tables on pages 316-359.

Bearing in mind that the log.

of too to the base to is 2, we
see that the logarithm of any
number is the power to which
the index must be raised to give
the number. That is to say, if
log. too = 2, -then too = ion.
(We have already dealt with the
question of powers in previous
articles.) So we can write down
various powers of ten as follows :

to = IOr, too = 102, t,000 =
103, ro,000 = I04, too,000

t,000,000 = t06 and so on.
And the logs. to the base to

Of these numbers are :
Number Log.
10
I00
1,000
10,000
100,000
1,000,000

2

3
4
5
6

You will notice that the logs.
of numbers above to are greater
than I.

Now there are two terms
which are freely used in connec-
tion with logs., viz. Character-
istic and Mantissa.

When you look up a log. table
it is always the Mantissa you
find. The Mantissa is the
decimal part of the log.

Take the number 402. If we
look up some log. tables we find
the number 6042 (we shall

explain the tables in detail later.)
This is the Mantissa, and the

log, is not complete until we
have added the Characteristic.
But the Mantissa is part of the
log., viz. the decimal part.

We know that the log. of 402
must be greater than i because
the log. of to is r and of too is 2.
But 402 is less than r,000, hence
its log. cannot be as much as 3.
Therefore it must be 2 decimal
something or other.

The Characteristic.
Actually it is 2'6042, i.e.

Log. 402 = 2-6042. Do you see
what we have done ? We have
taken the Mantissa from the
tables and then put the figure 2
in front of the decimal point.
The figure 2 is called the Charac-
teristic, and is the whole number
part of the logarithm, whereas
the Mantissa is merely the deci-
mal part. You have to supply the
Characteristic yourself, and it
is found by this rule:

The Characteristic of a loga-
rithm of a number greater than x
is positive, and is x less than the
number of figures in the whole
number part of the number.

This may sound rather a
mouthful, but it is simple
enough if a few examples are
taken. For instance, the Char+
acteristic of 35.27 is I (35 is the
whole number part), of 247.6 it
is 2, and of 6557 is 3.

You can easily prove this if
you remember what we said
previously about the logs. of to,
too, 1,000, etc.
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EXCL

BIFO
The "Bifocal Three " incor-
porates an entirely new
principle of radio construc-
tion, but like all previous
successful circuit designs
it incorporates Dubilier
Condensers and Resistances
for dependability. All pro-
gressive designers know
from experience that they
have no equal for relia-
bility. Constructors should
insist on Dubilier-they are
then assured of the finest
possible results.

1117

I:"

2 ±F

II IFIED

Pp

HREE

The following are the
Dubilier Condensers and
Resistances specified for the
"Bifocal Three " :

Dubilier Type B.B.
Condenser 2 mfd...

2 Dubilier Type 620
Condensers 0002

3;6 each

1/3 each
1 Dubilier Metallised

Resistance 100,000
ohms one watt type 1/- each

1 Dubilier Metallised
Resistance 2 meg.
one watt type .. 1,'- each

DUBILIER CONDENSER CO. (1925) LTD., DucOn Works, Victoria Road, North Acton, London, W.3.
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Being leaves from the Technical Editor's Notebook

.2 THE VARLEY " BIFOCAL" COIL

IN the present state of the radio art entirely new de-
velopments are extremely rare events. There are
plenty of new components and accessories and even

new circuits issued during the course of the months,
but very few of these embody anything much more
than detail improvements on current practice.

The Varley " Bifocal " coil is different ; this
device really is fundamentally original. Moreover,
its originality has purpose and value.

I hate to be dogmatic, but I feel pretty safe in
saying that here we have one of the greatest de-
partures in coil design and construction since the
days when the " basket " and " honeycomb "
attempted to rule the radio waves.

You see, this Varley " Bifocal " does not merely
do in a different way something that any other
existing coil can already accomplish. Without the
shadow of doubt it is the only self -focusing coil that
has ever been produced.

The very term " self -focusing " is quite new, and
the fact that it has been found necessary to invent a
term to describe the function of the coil is clear
proof of its originality.

The ordinary coil is a " static " kind of article. It
contributes lump inductance to a circuit and an B.F.
energy -entry of a fixed degree, or, perhaps, of a series
of crudely spaced degrees arbitrarily determined by -
tappings
Adjustable to all Conditions.

A compromise between selectivity and power,
then, has to be made by means of ancillary apparatus.

With the " Bifocal," on the other hand, the coil
itself is smoothly adjustable to the conditions. In
other words, you " focus " it so that only that thin
slice of the H.F. spectrum representing a desired
programme has the powers of magnification con-
centrated on it.

You can compare the process of adjustment with
an ordinary coil to using field -glasses of fixed focus
with one or two auxiliary lenses. One or other of
these additional lenses might, when attached to the
field -glasses, bring the object you want to examine
fairly well into focus. But just as likely you would
badly miss it. And, in any case, when you turned
your attention to one or other of the other objects
you desired to bring into your range of vision, the
best you could get would be a somewhat blurred view.

True, you could add an adjustable lens, but that
might well reduce the magnification of the glasses,
and at least that would add expense and an awkward
new fitment to the apparatus.

But just as field -glasses with smooth focusing
are perfect, self-contained instruments adaptable
to varying circumstances of vision, so is the " Bifocal"
able to adapt itself exactly without wasteful external
control.

It achieves highly desirable results by means of
internal permeability adjustment.

It is an iron -cored coil of great efficiency, but the
cores are movable within the windings, their move-
ment being smoothly controllable by means of
small panel knobs.

You've never seen anything like this before. It
is a photograph of a pair of the new Varier
!` Bifocal " toils-the greatest departure in coil

design for a decade.

The coil is divided into two sections-medium and
long wave.

Each winding has an input tap, and the electrical
position of this tap is varied up or down by shifting
the position of the iron core relative to this tap.

I will explain this in detail as simply as I can.
Supposing the tap were exactly centrally placed in
the winding. If the core were also dead central the
inductance above the tap would be the same as that
below the tap, and the tap would be in truth a
" centre -tap."

But supposing the core is moved so that the
greater part of its bulk lies above the tap. Then
the top part of the winding will have a greater
inductance than the bottom part. In effect you
have moved the tap to a lower part of the coil.

In addition to the
modern and utili-
tarian cabinet seen
here, the new E & A
reproducer is com-
pletely versatile in
that it can be used
with any type of set,
home made or com-
mercial, by virtue of
the unique range of
matching adjust-

ments.

In actual fact the disposition of the windings,
cores and taps is not quite such a straightforward
business as this, but I trust you will now understand
the fundamental idea of the new principle.

The principle of " self -focusing " does not end
here, though. By skilful design the permeability
shift is made to compensate for the consequent
varying input loads.

Therefore, to all intents and purposes, the tuning
does not change. Further, the reaction winding is
so disposed that reaction, too. remains constant

The triumphant result is that the " focusing,"
which is accomplished merely by pushing the little
knob in and out, is cleanly separated from the other
controls of the set-is, in fact, independent of
them.

Now, some of you may be thinking that this all
sounds most interesting, but are waiting for me to
say what the coil does when it is put to test in the
hard practice of the modern ether.

Great Efficiency and Selectivity.
Well, I have no hesitation in saying that the

Varley " Bifocal " acts up to the glowing promises
of its ingenious principles.

It provides a greater relative efficiency for a given
degree of selectivity than any other arrangement
we have tried in the research department.

With two of them in an S.G. det. circuit a
discriminate " focusing " throws an entirely new
light on what can be done with simple apparatus
of inspired design.

We certainly owe a great debt to Messrs. 'Varley
for taking us this big step forward, and the least all
enthusiastic constructors can do is to write to them
at 103, Kingsway, London, W.C., for any literature
they may have about their " Bifocal " coil and see
what they themselves have to say about it in their
usual explicit and modest manner.

THE R & A
" MULTEX " REPRODUCER

During the course of the next season a powerful
campaign is to be waged. Run by a group of manu-
facturers, its purpose will be to educate the public
to appreciate the virtues of extension loudspeakers.

It seems extraordinary to me that the public should
need this, for, in my view, the house that has only one
loudspeaker more or less permanently fixed In one
room is only partially equipped with radio.

It may be suggested that. in many homes only one
room is ' lived in," and in that one room radio is both
listened to and used as a pleasant background to
meals, and so on.

But what about the kitchen (or scullery) ? Why
should the lady of the house have to miss tit -bits
during what time she has to repair to her culinary
quarters ?

Where separate rooms are employed for eating and
lounging, at least two loudspeakers appear to me to be
essential.

At the forefront of the extension -speaker campaign
will doubtless be Reproducers and Amplifiers, Ltd.,
of Frederick Street, Wolverhampton, for already they
have produced an excellent R & A Reproducer,
which has been mainly designed for use in this way.

It is styled the " lifultex,' and is claimed to be the
only universal all-purpose loudspeaker, or, I should
say, reproducer, for R, & A do not use the other word
more than they can possibly help. For which, by
the way, I don't blame them, for " loudspeaker " is
not a pretty word and is definitely misleading in its
modern application.

The " Multex " Reproducer is completely versatile,
and it can be used with any type of set, home made
or commercial.

It achieves Its extraordinary adaptability by
virtue of its unique range of " matching " adjust-
ments. No less than twenty-seven different con-
ditions of load Can be adjusted for merely by varying
the transformer -plug connections.

Ordinary high and low ratios are available, together
with exact adjustments for Push -Pull, Q.F.P. or
Class B.

A Feature that is Invaluable.
And the system goes further than just matching

in direct connections. The special feature is that the
reproducer can be connected additionally to one
already in use, either near to the set or at a distance,
and the correct conditions still be maintained.

This is, of course, a very important point, and
brings the extension -speaker idea into the realms
of exact engineering instead of it being, as is too often
the case, a hit-or-miss kind of affair.

It is also to be noted that provision is made for
the volume balance of the " Multex " and the
existing speaker by adjustment of the transformer
tappings, and this is a feature that will be found
invaluable in practice.

The " Multex " is a permanent -magnet moving -coil
Instrument, and it costs only 45s. complete in a fine
walnut cabinet. One of the prettiest cabinets I have
seen.

It gives first-class results, and must not be thought
of as a " second -line " speaker. It can hold its own
with any others, even at higher price levels.

I wish I could tell you more about it, for it is a most
interesting instrument ; but for other details I shall
have to refer you to the literature published by the
makers from the above address.

THE
LINK BETWEEN

tk

Jottings of interest to buyers
By G. T. KELSEY.

* *
HAVE you ever seen a set-fo-cused ? Well,

I have I And, like the sentiments expressed
in the popular song from which my parody is

taken, this, too, was a dream in reality.
It takes a lot these days to arouse my enthusiasm

when it comes to something new in the world of
radio, for the fact of the matter is that we have had
so many new developments of one kind or another
during the last twelve months that one is apt to
become perhaps a trifle blasé. But as for the
" Bifocal Three "-well, I'm " focusing " crazy I
It really is a most intriguing business, and from my
own personal tests I am convinced that the principle
of focused radio is destined to play a very big part
in the future of home -constructor designs.

I visualise the time, not very far distant, when
" Can you focus ? " will be a radio password even
more popular than the now extinct " Can you
Yo -Yo ? ' And that swept the country, in all
conscience ! It's easy enough to be eulogistic in
print, but just you wait and see I

It is part of my job (and, in this respect, a very
pleasant one it is, too) to provide weekly notes of
interest to buyers. That being the case, to do justice
to my own personal opinions of the " Bifocal Three,"
I shouldn't be overdomg it if I devoted the whole of
my notes this week to the reasons why you should
build it. But that is hardly necessary. It is indis-
putably a fact that no greater team of technicians
and experts has ever co-operated in the design of a
single set, and that alone carries greater significance
than anything I might feel inclined to add.

The main thing to remember is that this is an
" industry " set, and as such it has been designed
specifically to meet the exacting requirements of
modern conditions. The wavelength plan which was
evolved at Lucerne may, or may not, be regarded as
a success, but it is patently obvious in the design of
the " Bifocal" that the manufacturers concerned
have made a commendable attempt to answer for
the receiving side of the question.

If you follow their lead you will at least have the
satisfaction of knowing that the next move is with

(Continued ore page 1095.)
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IWONDER if I shall ever grow out of
1 the desire to heave (metaphorical)

bricks into other people's (technical)
glass houses ! I doubt it, for it is not
really the result of a spirit of mere mis-
chief, but comes from the annoyance I
always feel whenever I see someone trying,
however innocently, to mislead my old
friends, the radio enthusiasts of this
country.

Better Than Disc Records ?
The fact is that I have had my eye on a

particularly shiny glass house for some time,
and I can no longer resist the temptation.
I hope the resulting crash will be a good
one, but that nobody will be hurt !

The glass edifice in question consists in a
little agitation which I have noticed in
certain quarters in favour of the immediate
development of the " sound -on -film " sys-
tem for electric gamophone purpOses. I
see that it is being suorested that this
system is so greatly superior to the present
method that it must inevitably supplant
the disc altogether as soon as it is made
available to the general public,
this that has made me pick up my trusty
brick.

Before I throw it I ought perhaps just
to refresh the reader's memory as to the
essential features of the " S. -0.-F." system.
Briefly, it works this way : the sound record
or " track " is in the form of light and dark
markings on a long narrow strip of photo-
graphic film, and this film is made to run
through an apparatus in which a tiny
pencil of light passes through the " sound
track " and then falls on a photo -electric
cell.

The " Long -Playing " Characteristic.
The markings of the sound track thus

cause variations in the intensity of the
light falling on the cell, and so 'produce
variations in the current flowing through
the latter. These current fluctuations are
fed to an amplifier and magnified up in
just the usual way.

Now, I fully appreciate the great many
advantages of the sound -on -film system,
especially its " long-playing " characteristic,
which seems to me the most important of all
its attractions ; imagine the joy of using a
reproducer which would run for perhaps
twenty minutes on a single loading ! It
would do this, remember, with none of the
pauses and mechanical sounds of the self -
changing disc gramophone, and needle -
changing would become a nuisance of the
past.

Would It Often Break?
It so happens, however, that I have had

considerable practical experience of the
use of cinematograph film, and I very
much wonder whether those who clamour
for the film gramophone would be quite so

Will the advantages claimed for
sound -on -film recording stand the
searchlight of close investigation ?
As the system stands at present it
appears doubtful whether these ad-
vantages really exist, judging by the
reasoning contained in this article

By G. P. KENDALL, B.Sc.
*
keen if they were equally familiar with
that at times exasperating material !

Do they realise, for example, that it
must be kept under proper conditions,
otherwise it becomes dry and brittle and
breaks easily when running ? Such break-
ages are always liable to occur, although I
agree that they are rare with correctly
treated film.

Splicing Not So Easy.
The cinematographer, of course, thinks

nothing of them. He just gets out a little
gadget and proceeds to make what he calls
a " splice," an operation which may not
take to complete.

wound back on to the original reel, ready
for use on the next occasion, and although
this is simple enough it is something extra
as compared with the disc record. The'
film is delicate, too, and must be handled
with considerable care in the course of
these operations.

The system is definitely more expensive
than the disc. The optical devices must
be made to very high standards of precision,
and the output of the present types of
photo -electric cell is very small, so that
a very powerful amplifier is needed.

Another Exaggeration.
The long-playing characteristic is easily

exaggerated, too. For real quality of
reproduction the minimum speed limit is
about 90 feet a minute, and there is a defi-
nite limit to the amount of film which can
be placed on a single reel. Even a thousand -
foot film runs for only about eleven minutes
at this speed, and it is much heavier and
more bulky than equivalent disc records.

And now do you think sound -on -film is
so vastly better than the simple and
practical disc system ?

A USE FOR LONG RECORDINGS

The scene depicted here is in a German court, and the inkwell is
actually a disguised microphone for recording evidence of witnesses.
This is one instance in which the "non-stop " property of sound -

on -film recording would be of considerable advantage.

To make a really good splice, which will
run smoothly through the apparatus and
be permanent, however, is quite a trick,
and a little practice is needed before it can
be done with certainty.

Again, loading, a sound -film reproducer
is necessarily less simple than placing the
pick-up on a disc record. The film must be
threaded accurately into the mechanism so
that its perforations are engaged by the
teeth of one or more " sprocket wheels,"
and the end attached to the " take-up "
reel into which it is to run.

After running through, the film must be

*, *

THOSE
PUZZLING
RATTLES

FAINT little rattles, occur-
ring only on heavy
passages of music, can

be very difficult to trace.
But this is not really sur-
prising, since they are usually
caused by ;the most unex-
pected of components.

As a rule, the kind of set
in which this trouble is ex--
perienced is of the all -in
type with incorporated loud-
speaker. And the cause is
often the sound from the
back of the speaker causing
some small item to rattle.

One looks first of all for loose parts on
the loudspeaker itself, or a loose terminal-
and finding none is somewhat stumped.
But there are other things to suspect.

Try the Valves.
Tap the valves one after the other and see

if the rattle is produced. A small piece of loose
glass in the bulb is sometimes the culprit.

Even the spring pig -tails on solid -
dielectric condensers may dither and cause
a high-pitched burr. A thick smear of
" Vaseline " will generally stop the dither,
and will not cause leakage. A. S. C.
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QUESTIONS AND
ANSWERS

THE " PILOT " THAT HAD TO BE
DROPPED.

" Some few months ago I built up a Cosmic
3 Star' set, and I wish to thank you for pro-
ducing such a thundering good circuit. The
selectivity is fine using the moderator; in fact,
I have yet to hear a commercial set to equal
mine.

" Previously, I had a cone speaker, but by
saving up the odd coppers have at last
sported a Magnavox moving coil. I now have
the goods, and have just completed making a
cabinet to house everything.

" (Here I want to thank your contributor
of a recent issue fOr information as to the posh
finish.)

" There is just one query which certainly
puzzles me. In order to give a finish to my set
I wired up a pea lamp in series with the L.T.
switch from accumulator in order to light the
dial (unfortunately the duotone ' condenser
dial is of steel). When I switched on, nice
little light, but no sound came from the
speaker. Not accounting for the trouble, I
overhauled everything.

" As a last effort I shorted the lamb, and at
once everything came through O.K.

" Can you tell me the reason ? Does the
lamp act as a resistance ?

"'P.W.' is my main source of wireless
knowledge, but I do not remember ever reading
about a similar occurrence to the above."

So writes Mr. C. H. Cox, of 37, Kingswood Chase,
Leigh -on -Sea. And as other readers have wondered
about similar experiences when fitting " pilot -lamps,"
we give below some details about this subject.

First, to deal with this particular case, we must
answer the questions raised by Mr. Cox.

What was the reason his set refused to work ?
Was the lamp acting as a resistande ?

Experienced 'readers will recognise this latter as a
correct diagnosis. Undoubtedly the lamp was acting
as a resistance, and thus prevented the set from
working.

It would have been all right but for a mistake in
wiring. For in all ordinary cases a pilot lamp should
not be wired in series, as was done in this instance,
but it should be in parallel.

If it is connected as described in the above letter,
all the current to the valves has to flow through the
lamp, which is of comparatively high resistance.
Consequently, it limits the current flowing, and the
valves are " starved." That is why the set would not
work until the lamp was shorted.

The correct connections would have been to leave
the filament wiring and connections to the accumu-
lator exactly as before, but to place the lampholder
connections " across " the filament terminals of one
of the valve holders.

One side of the lamp would then have been joined
direct to L.T.-, and the other side to L.T.+, via
the on -off switch.

This leaves the original path for current from the
accumulator to each valve holder. But it provides
also a connection from L.T.- to L.T.+ via the lamp,
so whilst the current for the valves flows through the
filaments as usual, a certain amount of additional
current takes the parallel path and lights the lamp.

The working of the set is not then affected, except

that the accumulator will not last quite as long with-
out recharging, because of the extra current taken
from it.

The amount of this extra current taken may well be
important. In the case of the mains set it does not
matter at all, even if the lamp Is a comparatively
powerful one, because at public -supply rat es the cost

* *
FOR

BETTER
RADIO

MECHANICAL
COUPLING

With the preva-
lent use of ganged
switches, linked
p o ten tiom eters,
etc., it occa-
sionally happens
that hard -to- find
faults are traceable
to defective me-
chanical coupling.

* *

When thy fault is mechanical. such as
" slip," it can generally be detected by
careful inspection. But sometimes the fault
is electrical.

In some very powerful receivers, for
instance, feedback is caused unless long
switch rods, etc., are " earthed." And
sometimes crackling noises are traced to long
coupling links in which there is " give "
between adjacent metal surfaces.

is quite negligible ; but when the light comes from
an L.T. battery the lamp should be one of the low -
consumption type, or battery -charging will be more
costly and frequent than before.

Just how much difference it will make can be
worked out for any individual case by Ohm's Law,
on the principles outlined in the " P.W." Beginners'
Supplement.

In this particular case, for example, the current
drawn from the accumulator is at present probably
about -4 amp., made up of for the first valve,
A. for the second, and -2 for the power valve-a
total of -4 amp., since the respective currents must be
added together to find the total current consumption.

If a low -consumption " pilot " is used, say one of
the -06-amp. type, this figure must be added to the
current consumption, which then rises to -46 amp.
This, it will be seen, is approximately one -seventh
greater than before, so if the accumulator formerly
lasted a fortnight between charges it will now last
only twelve days; or if a week, only six days, and
SO on.

A final interesting point is-why did the lamp glow
when the set failed to work ?

The reason is that of the 2 volts available from the
L.T.B., only about 1/100th of a volt was across the
filaments, the rest of the voltage being " dropped "
across the comparatively high resistance of the lamp.
Students of our Beginners' Supplement may be
interested enough to work out (from Ohm's Law, and
that of resistances in parallel, and in series) how this
figure of approximately 1/100th volt is arrived at from
the data given.

FAULTS THAT MAKE YOU FORGET YOUR
NEW YEAR RESOLUTIONS !

" P.W." is proud of the way in which its
readers try to help one another by recounting
unusual faults, etc.oin letters to the Editor, so
that when " the other fellow " gets a similar
fault he will know what to look for. We have

to thank Mr. F. W. Pearce of 16, Trumptngton
Road, Forest Gate, forthe following interesting
account.

" Dear Sir,-As you seem to make a point of
dealing, in your ' Radiotorlal ' columns, with those
faults that make an otherwise perfectly respectable
person forget all his new year's resolutions, I hasten
to let you have my experience in the hope that it
may benefit some other reader.

The culprit was one of the Catkin valves-a
pentode, as a matter of fact-and was being used in
the ' fickersley Three A.C.' model.

Well, I made a good job of the set, carefully solder-
ing all the connections and finally arrived at the
stage when one carefully inserts the valves, switches
on, and sits back to listen.

" Well, after rotating the timing knob, one of the
London stations came in at full strength, and then
was gone again I

" S'funny. thought I, and had another go. As soon
as I touched the set it started again. Alia ! a loose
connection !

Carefully listening, I diagnosed a break in the
grid circuit, as at periods when the set did not
suddenly break into song, the music could be heard
at about 1,000 miles off. Well, I went over the whole
of the set carefully without finding it.

" Then I began to wish that I had a milliamrneter.
I changed the valve holders, and, in fact, did every-
thing that I could to try and make the set hold the
station for a few minutes.

" A touch to any of the valves either brought the
station in, or if it was in, knocked it out again.

" Saturday this happened, and came Tuesday
with me still patiently looking. Tuesday tight, with
a do-or-die attitude, I started again.

" After half an hour patiently waggling the wires,
I suddenly found that by holding the anode of the
pentode (with a handkerchief) the signal stayed
put.'

" A little further careful investigation showed that
there was a slight amount of give in the rubber seating
between the glass seal and the base, and when the
anode was held it just pressed down a trifle.

" Yes It was just a broken grid connection
between the glass seal and the base.

And now a word of commendation concerning the
set. The station -getting, and quality on a Rola mains -
energised M.C. speaker are simply great, and 'I think
when I have a good valve, I am going to be very
much in Mr. Eckersley's debt.

" P.8.-1 am going to buy a milliammeter now."

THE MICROPHONIC VALVE AND " SOUND
AND RADIO WAVES."

Mr. F. W. Bushell, of 91, Olney Street,
Walton, Liverpool 4, raises the following
interesting query, which may have puzzled
other readers also. He says :

" I have just been reading Sir Oliver Lodge's
article in' P.W.' on Sound and Radio Waves.'
One part reads, ' A vibrating body in a
vacuum cannot be heard.'

(Continued on page 1092.)

STATION
IDENTIFICATION

c*teas
In,**

fir

STUTTGART
Under Germany's recently adopted

" Regional " Scheme the Stuttgart
station was moved from the city, and
a high -power transmitter was erected
at Muhlacker, near by, to serve Stuttgart.
Its power is 100 kilowatts.

Until last January the wavelength
was very close to that of London
Regional, but under the Lucerne Plan
Stuttgart was allotted the comparatively
high wavelength of 5221 metres.

* * *

The best way to identify it is to tune
to Athlone, and then " come down "
about one degree on the dial, Stuttgart
being the next station below Athlone.
It is therefore immediately above the
Riga dial -reading, which is just a little
above Vienna's.

* *

The announcements are in German,
and the programme is relayed on
251 metres by Freiburg-im-Breisgau.
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BENJAMIN'S
CONTRIBUTION
TO THIS GREAT
PUBLIC SET
"THE BIFOCAL THREE"
The "Autocontrola " is the only unit of its kind
which will automatically control battery consump-
tion. This battery saving device has been designed
specially to operate in the "Bifocal Three," and
its inclusion means practically halved running
costs to you. To obviate any possible risk of
faulty contacts in this sensitive set, Benjamin
valveholders with_ spring -grip self-cleaning sockets
are also specified.
Every detail of this magnificent set has been
carefully planned, every component has been chosen
because the designers from their great experience
know it to be the best of its kind; all you
have to do is to follow these recommendations and
your personal efforts have the backing of the nine
leading Radio Manufacturers in the country.
A list of the Benjamin parts you will require is
given below.

ONE BENJAMIN " AUTOCONTROLA " - 7/6
Price does not include Westector or external t.sistance.

ONE FIVE -PIN VALVEHOLDER - 10d.
TWO FOUR -PIN VIBROLDERS - - each 10d.
ONE BATTERY SWITCH - 9d.

BENJAMIN "AUTOCONTROLA"

BENJAMIN FIVE -PIN

BENJAMIN "VIBROLDER"

THE BENJAMIN ELECTRIC LTD., TARIFF ROAD, TOTTENHAM, N.17.
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RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued from page 1090.)

" I am puzzled to know how a vibrating
filament in a microphonic valve gives the high-
pitched whistle in the loudspeaker when the
offending filament is vibrating in a vacuum
tube."

This is a trifle complicated by comparison with an
ordinary experimental case, because although it is
the vibrating electrodes in the valve that set up the
howl, the actual sound comes not from there, but from
the loudspeaker.

Thus, the " vibrating body " which is heard is not
anything inside the valve. but the vibrating
diaphragm of the loudspeaker.

(As a matter of fact, the electrode vibrations are so
minute that even if they took place in air the keenest
ears in the world would be unable to detect them.
But inside the valve such vibrations have the same
effect as voltage changes on the grid, at an audible
frequency, and so they affect the loudspeaker just
as low -frequency voltage changes would if applied
to the grid in the ordinary way.)

To prove that." a vibrating body in a vacuum can-
not be heard," 'as applied to a microphonic valve
howl, it would be necessary to enclose the loudspeaker
in a vacuum. If this is done no sound reaches the ear,
because there is no medium through which the sound
waves can travel, as explained by Sir Oliver Lodge in
the article in our January 27th issue.

WHICH IS BET -TER FOR A ONE-VALVER--
A STAGE OF H.F. OR A STAGE OF L.P. ?

I. L. (Forest, Pontardulais, Swansea).-" I

read and enjoy every hit of " 'starting
with Ariel' s philosophic drollery right
through to Dr. Roberts' valuable articles. I
am not yet a short-wave fan, but I read
W. L. S.'s page with interest.

" By the way, ' Arid ' mentioned some time
ago that he would like to know what the
Welsh was for the following radio terms. He
asked for it, so I have been busy, and here they
are : Side -band s lash,' Poeri Hain ochr ;
' Quiescent push-pull,' Gwth-tynfa Ilonydd ;
' Circuit,' Cyichdaith.

" Make him remove his dentures (if any),
then let him pronounce them and watch him
writhe ! They are free -and -easy translations
and not authoritative, but I have done my
best-I suppose my worst from ' Ariel's
point of view. So when he has recovered his
breath and replaced his tonsils, apologise for
me!

" I should now like to ask a question which I
think is of general interest. If you had a one -
valve detector set, which would bestow most

FAULT FINDING
If you are up against a radio problem
remember that our Technical Query Depart-
ment is thoroughly equipped to assist ous
-readers. and offers you its unrivalled service.
Full details, including scale of charges, can
be obtained direct from the Technical Query
Dept., POPULAR WIRELESS, The Fleetway
House, Farringdon Street, London, E.C.4.
A postcard will do. On receipt of this an
application, Form will be sent to you post
free immediately. This application will
place you under no obligation whatever,
but, having the form, you will know exactly
what information we require to have before
us in order to solve your problems.
LONDON READERS PLEASE NOTE:
Inquiries should NOT be made by phone or
in person at Fleetway House or Tallis House.

4.

benefits-a stage of H.F. or a stage of L.F.
amplification ?

We can only laipe finit " Ariel " finds it easier to
pronounce your posers than it is to give a definite
technical ruling upon which is the better addition to
a one-valver---the stage of high- or of low -frequency
amplification.

The two are so different that comparison is hardly
possible. And which would be better in any given
circumstances depends entirely upon what those
circumstances are.

If, for example, the owner of the one -valve set was
keen upon long-distance reception, and had no objec-
tion to wearing telephones when listening, there is no
doubt that the stage of high -frequency amplification
would be the better proposition.

A good H.F. amplifying stage preceding the de.:
teeter ensures that even when using a poor aerial the
set owner will hear dozens of stations at enjoyable
strength.

If he has a good aerial he can count on a great
many even in daylight when reception is generally
difficult, if not impossible, on a one-valver, except
for the local station.

On the other hand, an H.F.-and-detector arrange-
ment is no good for loudspeaker work, but this is
often quite practicable with a detector-and-L.F.
circuit if the aerial is not too far from a local station.
So the L.F. stage is better when loudspeaker results
are in question.

If it can be stated briefly, the difference between
the two methods is that the stage of H.F. provides
extra range and the stage of L.F. provides extra power.

Both statements need qualifying to some extent,
but that is the prime difference which should be
bottle in mind when comparing the two methods of
adding a valve.

HOW TO SWITCH OVER FOR GRAMO-
PHONE PICK-UP.

T. Y. (Partick).-." I want to fit a pick-up
lead and switch to the set, to change over to
gramophone, and I am told that a single -pole
double -throw switch is necessary.

" Will one of the Bulgin S.86's do ? And if
so, what are the alterations necessary for this ? "

With the type of switch named almost any set
having one or more stages of low -frequency ampli-
fication can easily be converted to " pick-up "
working.

When the detector valve holder is situated near
the panel, you can mount the switch on the panel
itself. But in sets where the detector valve holder
has been placed near the back of the baseboard it
is generally better to mount the pick-up switch
on the terminastrin.

Alternatively, a baseboard bracket may be
used for mounting, an extension rod protruding
through the panel, then providing the necessary
means of control.

The following are the wiring alterations :
First disconnect the lead or leads joined to the

grid terminal of the detector valve holder, and
'connect instead to one of the " outer " terminals
of the radiogram switch.

The centre terminal of this switch should then
be connected to the grid terminal of the detector
valve holder.

(Continua on page 1094.)

Cheaper because
they are

better
HYDRA design plus the newest

manufacturing methods-that is
the secret of the success of the new
T.M.C. Hydra condensers. Because
they are made more accurately, more
surely, and more speedily in the
T.M.C. London factory-for that
very reason-they are cheaper to
buy. T.M.C. Hydras, then, for your
new set. Your dealer sells them.

Low Prices. Tinned soldering tags
or screw terminals for same price.
Guaranteed for 12 months.

T.M.0
HYDRA
/he heifer Brifish

Condensers

Send to -day for price list to :

Sole Sales Distributors for Great Britain

HARWELL LTD
The Sessions House

Clerkenweli Green, London, E.C.I
Telephone: Clerkenwell 6905

Made by:
TELEPHONE MANUFACTURING CO.

Limited
Suppliers of condensers to British Post Office.
Hollingsworth Works, Dulwich, London, S.E.21

st.c.r,S5
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FOR YOUR

"BIFOCAL 3"
In the Radio Industry
the name " AMPL ION "
implies speakers of out-
standing merit. For life-
like reproduction, volume
without distortion and con-
sistent performance, use
" Mignon " M.C. Speakers.

7" cone
moving -coil speaker
fitted with all-
purpose' Universal'
Transformer.

AM PLION
M. O.22 39'6

0 ti
AMPLION (1932) LTD., 82-84 ROSOMAN ST. LONDON, E.0.1.

Your Volume of The
MANUAL of MODERN RADIO

Is Now Ready
Your volume is waiting. This week gift token No. 7 appears, and
readers who started collecting gift tokens from No. 2 will be able to
complete their Gift Vouchers, which, together with cash remittance,
should be sent in immediately.
Readers who started with token No. 3 must wait one more week until
they have collected six consecutive tokens in all.
Do not delay ! Volumes will be sent out in strict rotation, and if
you want yours quickly you must send in that completed Gift
Voucher the moment it is ready.
Send Voucher and remittance to :

POPULAR WIRELESS Presentation Book Dept.
(G.P.O. Box No. 184a), Cobb's Court, Broadway, London, E.C.4.

Ang Intelligent Man or
Woman CAN Make These

and Make Money)
Made at Home for 2/3
Sold at 6/- -PROFIT 3/9

Many People Lila' YOU Have
Doubled Their Incomes!

Let us introduce you to genuine, honest, spare -
time work in the comfort of your home at
which men and women to -day are making
handsome Profits regularly - week in and

week out.
By simply posting the Coupon
below you can learn at once
how you can BUILD UP
PRESENT AND FUTURE
PROSPERITY. - You can
commence on your Kitchen
Table, in a spare room or
outhouse. The work is clean,
safe, pleasant, and quite simple.
It is the making of our Paten-
ted Wireless Batteries. The
demand for Wireless Batteries
runs into MILLIONS.
Help us to supply this demand and
help yourself to the profits. You
can make anything up to £300 a year
this self -same way ! Think what
you could do with all those extra £'s !
Why, it means freedom, independence,
and a definite " knock -out blow " to
Financial Worry.

One Man Earned
1960 in Spare

Time
The wonderful part of
it is that you need
not have the slightest
previous experience or
technical knowledge.
To start with there
is no expensive
"plant " to buy. Only
a few small hand
tools and presses,
most of which you
can make yourself at
trifling cost. -

To Mr. V. ENGLAND-RICHARDS,
si THE ENGLAND-RICHARDS CO., LTD., 111

1145 King's Lynn, Norfolk.
Sir, Please

d
FREE, details as to hoZiclr;aV.tentla.yecity 1,,

2s. 3d. to retail from 6a. to 7s. 6d. and Make ;
Money at Home in my spare time; also Large 
Broadsheet of Testimony of those making Big 
Money. I enclose 2(1. stamps for postage.

Print your name and address boldly in capital letters on a plain sheet of paper inand pin this coupon to it.
Papuiar Wireless," 3/3/34.

Your profits are only limited
by the amount of time you
choose to devote to the work.

We GUARANTEE you Profit
and, if necessary, we will
take sufficient of your output
off your hands to ensure it,
provided only that your work
comes up to the easily attained
standard of efficiency-we
undertake to continue your
training FREE as long as re-
quired. Start now. The Market
is unlimited and cannot possibly
become overcrowded. It is a
GOOD, CLEAN, HONEST,
STRAIGHTFORWARD
BUSINESS which will help you
to become your own " Master."

Send this Form
for FREE Instruc-
tions How to Start

COUPON IIM
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The Best between Aerial and Earth."
HIVAC BRITISH -
MADE VALVES
are as highly efficient
as the most expensive,
yet they cost much less.
HIVAC TYPES & PRICES.
*H.210. Grid Det. or

Oscillation in
Super-hets 4/6

L210. xst stage L.F.
Amp. or Anode Bend
Del. and Driver 416

D.210. Special ,Det
with electrode inter-
nally shielded 5/6

P.220. Power Valve 5/6
PP.220. Super Power

Valve 6/6
P.X.230. Super -Super

Power Valve 716
*8.0.210. FLF.Ampli-

fier. Low current
consumption 10/6

V.S.210. Vari-mu H.F.
Amplifier 10/6

V.220. Multi -grid, low
consumption 12/6

*Z.220. Multi -grid large
power output Q.P.P. 12/6

B.220. Class " B "
Anode-anode load
14,500 10/6

D.B.230. The latest
development in Class
" B " technique.
The DRIVER -V B 15/6

FOR YOUR " BIFOCAL 3 "
FIT*

THE SCUM -Wig
E ItatIP

HIGH VACUUM VALVE CO. LTD.
113 - 117, FARRINGDON ROAD, LONDON, E.C.1

MICROPHONESBuy from the actual makers at rock bottom
prices. Button capsules, complete for detectaphone
and other experiments, only 3.1.. Transformers, 316
No. 11 Home Mike bakelite body, 2" dia., unbreak-
able, 5L6. Table P.W.11, a handsome announcer's

'
model, 3' X 3" on brass stand-a self-contained Mike
and Transformer with switch, 10/6. Tall Pedestal Broad-
casting Model 12B, with Microphone hung in ring, 12"
high, 1816. Complete Deaf Aid S.ets, 18/6.
Special P.A. makes for Dance Bands and Public
Address. All Parts in stock for Home Constructorsgranules, blocks,Write for Lie2.
ELECTRAD/X RADIOS. 218, upper ThamesStreet, London, E.C.4. Tele.,: Central 4611
RADIO SUPPLIES

Send your list of Radio needs for our quotation
Kits, Parts, Sets eta. Everything in Radio
stocked, prompt delivery. 7 days' approval Cata-
logue free. Taylex & Standard Wet H.T. replace-

ments stocked.
P. TAYLOR, 9, GROVE ROAD. BALHAM, 9.W.12

Write forIllustratedCatalogue of
RADIO-0RAMO-

PHONE CABINETS
ofexclusivemodern
design, made by
craftsmen in high-
ly figured Oak,
Walnut, or Ma-
hogany, pokt free.
REMARKABLE VALUE V
Cabinets made to
order a speciality/

Maker, under' '

ii, \A

licence, of the
HOWE BOX BAFFLE

derails on request. -,---

the B.B.O. Full °-4-lki?V#\t\
Recommended by

GILBERT -41/Aw.
Cabinet Maker, Estimates Free.

SAVINOON Estd.18F6.

PLEASE be sure to mention " Popular Wireless " I

ween communicating with Advertisers. Thanks!

RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued from page 1092.)

(It will now be seen that when the switch makes
contact, it restores the connections for radio exactly
as they were before the switch was there.)

Now connect one of the pick-up leads to the other .

" outer " terminal of the radiogram switch, and
finally join the other pick-up lead to a 11 -volt
grid -bias negative tapping.

The above is for a battery -run set, but the method
can also be applied to a set using indirectly -heated

-(mains) valves and a leaky -grid type detector.
In such a case the lead connected from earth to

the C terminal of the detector valve holder should
be disconnected and joined to one terminal of a
resistance (the value depends on the valve used),
and to one terminal of a 2 -mid. condenser.

One of the pick-up leads goes to the radiogram
switch, as in the first instance ; but the other pick-up
lead goes to the same terminals of the resistance
and 2 -mid. condenser as the leads which formerly
went to " C."

The vacant terminals of the 2 -mid. condenser
and resistance should now be joined together, and
to the C terminal of the detector valve holder.

Finally, disconnect the grid leak and join it
between the G and C terminals of the detector
valve holder.

If a volume -control potentiometer is to be used
for radiogram working, the pick-up leads are
attached to the respective outer terminals of this.

The centre (slider) terminal and one of the outer
terminals then make the usual connections to the
set, viz. slider to radiogram switch, one outer
terminal to grid bias (in the case of the mains set,
this latter means connecting the pick-up lead to the
resistance and 2 -mid. condenser on the sides which
are not connected to the C terminal of the detector
valve holder.

WHERE HAS MUHL/WEER GONE?
A. G. (Wood Green, N.).--" Before he put

his power down, I used to get Muhlacker
quite well at times. But since the Lucerne
plan last month I have not heard this station.

" I should like to know whereabouts he is
to be found now, as my grandfather used to
live at Stuttgart and is always asking me to
get Muhlacker for him to hear the Stuttgart
announcements dnd music."

The Muhlacker-Stuttgart programme, formerly
right " on top " of London Regional, is noW on
522'6 metres.

This is light up near the top of the medium -wave
dial and a little below half -way between Vienna
and Budapest.

(Vienna itow on 506'S metres, and Budapest
on 549'5 metres.)

"DEATH AT
BROADCASTING

HOUSE"
A Novelty in Crime Stories.

THE writer of detective fiction is faced
nowadays with a serious. problem.
Where is the murder to be placed ?

The library of the country house, the
railway train, the deserted coppice have
been exploited ad nauseam.

Messrs. Gielgud and Marvell have had the
sense to realise the possibilities of their
own " shop " as the background of sudden
death. Nor have they . neglected their
opportunities in describing the technicalities
of a " shop " whose detailed description
cannot fail to interest every listener in the
country. The wireless " fan " and the
crime -novel " fan " alike should find this
book absorbing.

The plot is ingenious. The writing is
tolerable. There is characterisation-so
often entirely neglected hi similar books-
and there are thrills. Clues are legitimately
exposed, and the solution is a genuine
surprise. No doubt, also, the malicious-
in spite of the authors' denials-will get a
lot of fun out of finding originals at Broad-
casting House for several of the book's
characters.

Amusing Plans and Illustrations.
There are some amusing studio plans and

reproductions of such queer things as cast -
sheets and panel groupings. There are
also a few small slips, which it would be
ungenerous to give away. But, in making
the victim an actor in a radio play, have
not the authors given too much rein to their
natural feelings as producers ? Many
actors would read with pleasure of the
sudden death of a producer at the dramatic -
control panel. While listeners might
easily prefer both. . . .

" Death at Broadcasting House" is
published by Rich & Cowan, price 7s. 6d.

TELEVISION PROGRESS-
" CARRYING - THE PICTURE

(Continued from page 1075.)

to the subsequent amplifying valves a
phase change is introduced. Increasing
light values produce a current impulse in
one direction, whilst decreasing light values -
produce a current flow in the opposite
direction. In other words, the curve B in.

Fig. 2 is equivalent in every respect to the
final curve marked C.

This curve is the really important one,
because it will be seen that parts of the
picture of uniform brightness, e.g. kora
c to d, are now represented by no radiaffon,
whilst the other portions are arranged more
or less equally above and below the datum
line. That is to say, parts of increasing
light valueare shown above the line, whilst
parts of diminishing light value appear
below the line.
Unheard by Broadcast Receiver.

But currents above and below the line
are respectively 180° out of phase. They
will therefore neutralise each other in any
ordinary receiving circuit tuned to a 1,000 -
metre wavelength, because they have no
time to " build up." As soon as one impulse -
is received it is nullified by the next
impulse. For the same ieason they cannot
" shock excite " a broadcast receiver tuned
to any other wavelength.

It can be anticipated that in any ordinary
picture there will be as many increases of
light intensity as decreases. That is to say,
there will be as many positive waves as
negative waves, and so the overall effect on
the ordinary wireless receiver will be nil.

A television programme sent in this way
will accordingly not interfere with broadcast
reception, though it can be readily repro-
duced on a receiver designed to respond
positively to all signal waves, irrespective
of their phase.

THE WORLD'S HANDIEST AERIAL
SELF ADHESIVE

BEST PICK-UP
NEATEST

PIX

A revolutionary idea in Aerials. Just unroll the tape and press it up
in position around the room or up in the attic-and it sticks. One pull

and it's down and leaves no mark. No danger from lightning, reduces static
interference and increases selectivity. Ideal for artistic homes. Excellent

pick-up for flats. Obtainable everywhere. British Pia Co. Ltd., London, S.E.1.

INVISIBLE AERIAL DOBLE .2/6
LENGTH
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THE LISTENER'S NOTEBOOK
(Continued from page 1082.)

It was invigorating to hear young England (and
Scotland) debating the pros and cons of disarmament.
I was chiefly impressed with the oratory of Scotland's
second speaker, though he had one very bad patch
when he didn't seem to know whether he was talking
about the Army, the Navy or the Air Forte. That
was early on in his speech. Once he had settled
down he was sureness itself.

It was strange to hear Mabel Constanduros with a
fresh partner. To my mind the act wasn't quite so
good on that account. Anyhow, it did Michael
Hogan a good turn. It proved how indispensable
he is. I'm afraid we are inclined, in the case of
these pairs of artistes, to underestimate the im-
portance of one of them.

Quite often the " inferior " party, who is given no
higher -sounding title than " partner," has a difficult
job to perform. Feeding the comedian isn't all
honey, especially as the laugh is always on the
feeder himself.

THE LINK BETWEEN
(Continued from page 1088.)

the broadcasting authorities. Be wise-" Bifocalise,"
and you, on your part, will then have done everything
possible to sort out the trouble from your end. And
after that, what is left undone will be a matter for
the next Wavelength Conference.
Telsen Price Reduction.

In the last issue of " P.W." we gave a complete
test report of the new Telsen Model " 474 " all -
mains receiver. I am glad to be able to pass on the
news that a reduction has now been made in the price
of this receiver.

The retail price of the " 474 " is now 91 guineas,
and the price of its " twin " brother, the Model
" 470," has been reduced to 9 guineas. Those of
you who read the report last week will appreciate that
the " 474 " at 91 guineas is a most attractive pro-
PeSition. But whether you read the report or not, it
will be obvious that the price of 91 guineas for a first-
class all -electric set is extremely reasonable, to say
the very least of it.
Radio at the B.I.F.

I am glad to note that several prominent firms
are exhibiting at the British Industries Fair this year.
Although, strictly speaking, the B.I.F. is a trade
exhibition, the general public is admitted after 4 p.m.
each &y, and all day on Saturday, and if you are able
to pay a visit to one of the centres the following
information will be of interest to you:

At Olympia you will find Belling & Lee (Stand
No. 11.29), The British Broadcasting Corporation
(Stands Nos. .1.55 and H.73), British Radiophone
(Stand No. H.48), A. F. Bulgin & Co., Ltd. (Stand
No. 11.35), E. B. Cole, Ltd. (Stand No. D.47),
Dubilier Condenser Co., Ltd. (Stand No. 11.20),
Ever Ready Co. (G.B.) Ltd. (Stands Nos. H.38 and
39), Garrard Engineering & Manufacturing Co., Ltd.
(Stand No. 11.40), Vinces Dry Batteries, Ltd. (Stand
No. H.44), and Wingrove and Rogers, Ltd. (Stand
No. 11.64).

BIFOCAL TUNING
(Continued from page 1070)

is determined by the way in which the
station is coming over before you focus.

If the desired transmission is subject
to interference from another station the
focusing plungers should be pulled out. Do
not be surprised if the action of pulling
out the plungers reduces the strength of
the station to which you want to listen.
That is almost bound to happen, but the
plungers should only be pulled out until the
interference has disappeared. Then, leav-
ing the focusing controls set in that position,
the strength of the desired station can
be restored by the use of reaction.

By the way, unlike the operation of the
focusing controls, it is possible that re-
adjustment of reaction will upset tuning
to some extent. For this reason it may
perhaps be found better, in the case of a
station which is subject to interference, to
increase the strength to something greater
than is finally required before the focusing
is. attempted. Then, when the set has been
focused and the strength of the station
reduced in the process, it will probably
be at the desired level.

Use a 'MICROLODE' with the

BIFOCAL THREE
Bifocal

importance

the "Microlode"
average.

Model PM4A

Whiteley Electrical

Extensive tests show that the great advantages in this new principle
in set design become particularly apparent when a "Microlode" is used.

Tuning, with its effect of cleaning up reception is of the utmost
to reproduction.  The perfect balance obtainable by adjusting

switch places the set's performance still further above the
 In addition, the improved sensitivity and crisp attack due to

the powerful Mansfield magnet bring vividness

clarity which are astounding.

 Whatever your set the unique
performance of a "Microlode"

cannot fail to improve it. Hear
one to-day-and marvel at

the difference.

and

wad

MIC,$,ODE'
Reid. Trade

MOVING -COIL SPEAKERS
13M6 - - 32/6 PM2A - - 79/6
PM4A - - 42'- PM1A ; - 120/

Write for the new folder.

Co., Ltd., Dept. P., Radio Works, Mansfield, Notts.
Sole Agents in Scotland : Radiovision Ltd., 233 St. Vincent St., Glasgow, C.2. Sole Agents in I.F.S. : Kelly and

Shiel, Ltd., 47 Fleet Street, Dublin.

Radio

 END H.T. WORRIES
ONCE AND FOR ALL

Thousands of listeners have
4S0 proved the Standard Le-

clanche Battery a paying
proposition. Gives abundant
pure current, year in, year
out, at half cost of dry bat -

Any voltage f teries. Does away with con -
supplied. stout replacements and poor

results. Always up to voltage; regathers power when
not in use. Annual replenishment all that is necessary.
C.L.W. writes: " Am well satisfied with low costand dead silent power." 120-v. 12,500 m.a. £2
complete, carriage paid. Write for details of this
money -saving permanent H.T.

ALL STANDARD BATTERY SPARES SUPPLIED.THE WET B.T. BATTERY CO. (P.W.),
26, LISLE STREET, LONDON, W.C.2.

Gerrard 6121.

LOUD SPEAKERS REPAIRED 411.
(Blue Spot a Speciality. Bt..)

Transformers and Headphones, 41-, Eliminators, Mains
Transformers and Moving Coils quoted for. 24- Boni

Service. Trade Discount. Clerkenwell 9069.E. MASON, 44, EAST ROAD (nr. Old StreetTube Station), LONDON, N.1.

EASY TERMS PROMPT
DELIVERY

Any Amplion, Blue Spot, Baker, Celestion,
Epoch, Ferranti, Grampian, Igranic, Lamplugh,
Magnavox, Ormond, R & A, Rola, Sonochorde

or W.B. Speaker supplied.

Send 51- only
and pay balance by monthly instalments. No
references. Entirely private and confidential.
KITS, PARTS, VALVES, ELECTRIC

CLOCKS ON EASY TERMS.
Send for List of 83 Speakers and state requirements
TURNADGE & PARTNERS, LTD.,
107', Fleet Street, London, E.C.4.

Telephone: Central 1903.

PLEASE be sure to mention " Popular Wireless"
when communicating with Advertisers. Thanks I
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AN EFFICIENT
INDOOR AERIAL

IT is
generally conceded that the spectacle

of wireless poles of various heights,
diameters and degrees of verticality

constitute a disfigurement to the otherwise
orderly appearance of our suburban gardens.
In the following description I propose to give
details of a means of dispensing with the
outside aerial system, substituting for this
an efficient internal aerial.

In the attic of the house, as shown in the
diagram, fix into the woodwork at the points
A, four insulated screw hooks, as high up as
possible, but keeping the hooks about 18
inches apart. Stretch between these hooks
some No. 18 insulated bell wire, bringing
the ends down to near the ceiling joists as
shown at B.

Now procure from the ironmonger a
1 -in. gimlet or auger, about 18 inches long.
This is to be used in making a hole through
each floor for the aerial to pass from the
attic to the set. Now bore with the gimlet
a hole through the ceiling of the front room
directly above the set and about 3 in. from
the wall.

Drill Through Everything.
Let the gimlet pass right through to the

first -floor room above; without lifting any
floorboards, lino or carpet-bore right
through. Before withdrawing the gimlet
attach a length of linen thread to the screw
end of it, so that on withdrawing it you will
leave the thread in the hole, to be used later
for drawing the aerial wire through.

Repeat the same operation in the ceiling
of the first -floor front room. Having
prepared the way for the aerial to descend,
it will now be necessary to thread a length
of bell wire through the holes.

Pass one end of the wire through the first -
floor ceiling into the attic, and attach it to
an insulator which should hang directly
over the hole from which the wire emerges.
Connect the wire by means of a one-way
china connector to the two ends of the
horizontal aerial, as shown at B. This
completes the work in the attic.

Next attach the other end of the wire to
the linen thread which was left in the hole
in the lower floor and pull it through.

The holes can now be filled in with a little
plaster of paris around the wire. J. A. C.

SIMPLE TO ERECT

To 077/RR EN /
Os- Arric

Z -NO Roo...-
Se...., - -

.t

.

bvsyLA704

CH/NA
Comecnar

=iiiI1,011111.1W°
Li/VG/f7/

The author's suggested method of erecting an
efficient aerial in the attic.

BIFOCAL THREE
Belling -Lee terminals are carefully designed and manufactured to get
really good electrical contact. All the leading designers specify
Belling - Lee for their constructor sets. Use these connections in your
" Bifocal Three " and obtain the perfect results of which this ultra modern
receiver is capable.

4 ILtype terminals lettered
A, L, LS+, IS-. White let-
tered.;. bakelite insulated,
Black or Walnut non -

removable rotating head;
4 B.A., N.P. stem and
collar; also plain black,
walnut, red or brown.
Improved sub -connector
nuts. No. 1003. Each 3d.

2 Terminal Mounts,
Moulded, Walnut
Bakelite, may be
mounted on its side
or upright.
Takes two terminals
of any make. Com-

plete with two unique connectors allowing
connections to be made after mounts have
bran screwed down. The design has been
c:trefully considered to produce an article of
maximum utility. No. 1039. Each 6d.
All Constructors of the Bifocal Three who confin.
themselves to the specified Components will be guar-
anteed the results claimed by this wonderful Set. L__. UN

WRITE FOR FREE BOOK
Describing the Mains Disturbance Suppressor
(won't cure atmospherics), Pick-ups and relative
diagrams ; Radio connections including Ter-
minals, Plugs and Sockets, Mains Connectors,
etc. Fuse Data, Circuits and I. E. E.
Regulations. Fuses and
Fuseholders.

1

I To BELLING & LEE LTD
CAMBRIDGE ARTERIAL ROAD ENFIELD, MIDDX

Please

Name
Address

P.W.J.

send FREE Booklet.

THE B.B.C. AND TECHNICAL
DEVELOPMENT

(Continued from page 1079.)

well advised to avoid capital commitments
on new stations beyond the present pro-
gramme, which will be complete with the
reconstruction of Daventry and with the new
stations at Newcastle, Elgin and in
Northern Ireland.

The Trade Aspect in the Future.
Looking to the future, there will be need

of closer and more sympathetic co-operation
between the B.B.C. and the wireless trade
than there has been since 1926, when the
Broadcasting Company became a public
corporation. This will call for some change
of attitude on both sides, but more parti-
cularly on that of the B.B.C. No im-
portant technical change or development
should be undertaken by the B.B.C.
without the fullest consultation with the
trade. In this era of the mass production
of wireless sets and components the B.B.C.
cannot afford to leave out of account the
trade angle on changes.

Likewise the wireless trade, in all its
branches, should come to realise more
definitely that the B.B.C. is an ally essential
to its success.

One point in conclusion : On the technical
side the B.B.C. should do much more than
it does in explaining to listeners the
difficulties encountered and the means of
overcoming them.

LISTEN TO THESE
NEXT WEEK

Sunday March 4
National : Orchestral Concert from the Grand Hotel

at Eastbourne. Tom Jones' farewell concert as
leader of this popular orchestra.

Monday March 5
National : " The Egypt's Gold." A play founded

on recent exciting events when attempts were
made to salvage the £1,000,000 treasure from the
liner " Egypt."

North Region : " Ten -twenty -thirty -forty Years
Ago." A popular concert of reminiscences.

Tuesday March 6
National " Ladies and Gentlemen-A. J. Alan "

(who will repeat his story on the Regional wave
on Wednesday).

Regional " This Radio Racket." Truthful C)
disclosures of what goes on behind the scenes in
broadcasting. Cast includes Lawrence Baskcontb,
Philip Wade and John Rorke.

Wednesday March 7
National : A Variety Programme. Charlie Kunz,

leader of the Casanl Club Orchestra, will be heard
in a new rdle when he plays syncopated piano
solos.

Thursday March 8
North Region : A relay by the Carl Rosa Opera

Company from the Grand Theatre, Leeds.

Friday March 9
Regional : " Julian Wylie Presents ...." The

second in the series of light musical shows in-
augurated by C. B. Cochran. Many pantomime
stars will be heard in this programme.

Midland Region : Three Short Plays by the Bir-
mingham Repertory Company relayed from the
studio in the Theatre.

Saturday March 10
National 1. " Tea Mixture." The second in the series
Regional f of afternoon variety shows.
Midland : " The Charcoal -burner's Son." A wel-

come revival of the dramatic story by L. du
Garde Peach, music by Victor Hely-Hutchinson.
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THE MANUAL OF
MODERN RADIO

More Appreciations from Readers,
*

" A MINE OF INFORMATION."
(From H. Groves, 76, Ealing Road, Brentford,

Middlesex.)
I wish to thank you for " The Manual of Modern

Radio." I am more than pleased with it. It is a
veritable mine of information, and I am very grateful
to Mr. Scott -Taggart for compiling such an interesting
book. I am sure it is going to prove a wonderful
boon to people like myself (radio fans). I also take
this chance of thanking POPULAR WIRELESS for being
the means of placing such a work before its readers.

"A COMPREHENSIVE AND CLEARLY -WRITTEN
WORK."

(From John McK. Slater, 19, Yemeni Place,
Edinburgh.)

POPULAR WIRELESS has again scored in offering
such a presentation volume as John Scott-Taggart's
" Manual of Modern Radio." It is a great pleasure to
possess such a comprehensive and clearly -written
work.

My hearty congratulations to " P.W." and Mr.
Scott -Taggart.

" MAKES FINE READING."
(From E. G. Clark, 21, Oliver Street, Luton,

Chatham, Kent.)
The contents of the volume have exceeded my

expectation, and make such fine reading even for
those who do not bother about set construction. My
heartiest congratulations to " P.W." and also to Mr.
Scott -Taggart, who by now is known nation-wide
in the radio world.

" SHOULD BE IN EVERY HOME."
(From T. Bevan, 5, School Lane, Hoylake, Wirral,

Cheshire.)
Many thanks for the wonderful volume of Mr. J.

Scott-Taggart's " Manual of Modern Radio." I
cannot express my appreciation enough ; in fact, in
my opinion, it should be in every home where there
is a radio set. It is so up to date and yet so simple
that a child could understand it.

" A WONDERFUL STORE OF INFORMATION."
(From 0. S. Rowdy, 113, Dalston Lane, Hach ey,

E.S.)
I wish to thank you for the very excellent book by

Mr. John Scott -Taggart, to whom I also wish to
express my thanks for the wonderful store of informa-
tion contained in his latest and without a doubt his
best book.

If all books on Radio contained as many useful
articles there would be fewer grey hairs.

" HIGHLY DELIGHTED."
(From W. McCauley, 10, Dalgety Street, Edinburgh.
I received my " Manual of Modern Radio "

yesterday, for which I wish to thank you.
To say that I am highly delighted with it would

certainly be putting it pretty mildly. Whoever
thought out your scheme sure had a brain -wave and
a warm heart for radio fans.

" ANOTHER TRIUMPH."
(From H. Ward, 16, ()relict Terrace, Queenstown,

Co. Cork.)
I have great pleasure in being one of the many

readers of " P.W." to acknowledge the receipt of
your splendid presentation copy, " The Manual of
Modem Radio."

To praise the book will take some doing, so all
that I can say is that it is another triumph for
" P.W." and the author, Mr. J. Scott -Taggart.

" THE MOST VALUABLE BOOK ON RADIO YET
PUBLISHED."

-(From R. Wood, 24a, Station Road, West Croydon.)
Your lucid text and very clear illustrations and

diagrams make " The Manual of Modem Radio "
the most valuable book on radio yet published.

Also a word of praise for the " S.T.400." I have
now had mine nearly a year, and would not exchange
it for any other set in England. This is the only set
I have had that has been in commission more than
six months or so, but I can safely say I shall still
have my " S.T.400 " next year.

ONE OF'!,MY MOST PRIZED POSSESSIONS."
7 (From P. L. Fielding, 75, Stockport Road, Lydgate,
Oldham.)

I wish to thank you sincerely for my copy of
" The Manual of Modem Radio."

When I received it I was more than pleased with
it-I was delighted. And now that I have had the
opportunity of glancing through the contents-well,
I don't know how you do it

However, you've " done it again," and " The
Manual of Modern Radio " now ranks as one of my
most prized possessions.

I take off my hat to John Scott -Taggart and
POPULAR WIRELESS.

The VALUE of
T.C.C. RESEARCH_
to YOU....

VERY T.C.C. announcement has been a plaits)
statement of fact-of achievement. No extrava-44

gant claims have been needed. Year by year,
T.C.C. research has been going on, large sums
money have been expended on pioneer work, the
best brains employed. The T.C.C. efforts have beers
rewarded. Every development of note in condenser
practice has emanated from the T.C.C. laboratories)
The following facts provide the reason for the won1
derful confidence held by set designers, serious
experimenters and amateurs in T.C.C. Condensersi

MILESTONES IN RADIO HISTORY
1906 T.C.C. founded with factory operating solely

on Condensers and artificial line for submarine
cable work.

1914 T.C.C. introduce Mansbridge Condensers, and
manufacture under original licenses.
T.C.C. working on Condensers for War Office;
Admiralty-Air Se r vice-etc!.
T.C.C. manufacture bean d(ity Traattniniog
Condensers.

1922 T.C.C. manufacture Power Condensers.
1926 T.C.C. contract with B.B.C. to supply Con-

densers for zLO.
1927 T.C.C. discard Manabridge type, and introduce

Rolled Condensers using Aluminium Foil of
higher conductivity-and greater reliability:

1928 T.C.C. introduce Dry Electrolytic Condensers of
very high capacity for low tension smoothing.

1929 T.C.C. introduce Dry Electrolytics for zoo volt
working.

1930 T.C.C. introduce Moulded -in Mica Condensers
-the now famous M " Type.
T.C.C. introduce Non -inductive condensers.

1931 T.C.C. introduce Wet Electolytic Condensers..
1932 T.C.C. manufacture Dry Electrolytic High

'Voltage Condense rs 5 ov. peak).
T.C.C. first to pub:ish &urge Voltage ratings of
paper condensers.

1933 T.C.C. research still building up data, still
adding to its specialised knowledge so that
Radio Technicians may have available not only
a "pedigree" range of condensers, but a range
ahead of time.

1915
to

1918
1920

I

IIIC
ALL-BRITISH

CONDENSERS
Tb: Telegraph Condenser Co., Ltd., Wales Form Rd., N. Acton, W 3

1997

Q 4654



IOUS Popular Wireless, March 3rd, 1934.

TIPINA II I III
The popularity of Clix
contact components
is entirely due to
their acknowledged
superiority in all the
essentials for perfect
contact and
lasting service.
BUY LOCALLY
Clix perfect contact com-
ponents, obtainable from all

dealers.
CLIX "MASTER"

WANDER Positive METAL to
PLUGS METAL wiring.Firm

rip and full contact
with ALL sockets
with internal dia-
meters from k -in. to
5 32 -in. battery sock-
et, Curved ends for
easy insertion.
H.T. or G.B. 11,1

Price A -2-U

PANEL
TERMINALS
Type B, with
HexagonalShoulder'.
for easy 4d.
Type A - lid.
mounting

CLIX FOLDER " P " SPADE TERMINALS
gives details of our Large 2d. Small lid.
ful r a n g a of contact
components. Free on Non -Corrosive.

request.

Cheapest PERFECT Contact
LECTRO LINX LTD, 79a,Rochester Row, S.W.1

add 50/- WEEK LY
W yOuit -eat-amid

by charging accumulators in sour
spare time. Complete Plant incor-
porating Westinghouse Rectifiers, to
charge 105 cells weekly. TradePrioe £4:4:O or 8/. monthly.

A.C. Mains only.
Send for descriptive booklet.

S

S

S
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E invite readers to sup-
port our Advertisers

-care being taken to accept I

o n1 y announcements of
reputable firms !

OPENING S
NGINEERS I
Never before has engineer-
ing offered such magnificent
chances. With the rise of
the depression, the industry
is literally teeming with first-

class opportunities. Our 250 -page Hand -book,
ENGINEERING OPPORTUNITIES" shows

where the opportunities lie, and the easiest way
to prepare for them. The Rand -book gives de-
tails of A.M.I.Mech.E., A.M.I.E.E., A.M.I.E.E.,
G.P.O., etc. Exams., outlines Home -Study
Courses in all branches of Civil, Meta., Else.,
Motor, Radio and " Talkie" Engineering, Building,
etc., and explains our unique Employment Dept.
Send for this valuable Hand -book to-day-FREE:
British Institute of Engineering Technology,
101, Shakespeare House, 29 Oxford St.,London,W.I

444 PLEASE be sure to mention
"POPULAR WIRELESS"
when communicating with
Advertisers. THANKS
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TECHNICAL NOTES
Some diverse and informative jottings about interesting aspects of radio.

By Dr. J. H. T. ROBERTS, F.Inst.P.

Why Not a Separati "B" Unit ?
READERS often ask whether it is

possible to use Class B amplification
with a small compact set such as a

portable, and how the necessary components
are to be got into the receiver, which is
already as full as an egg.

If there is no more room in the cabinet,
that supplies the answer itself so far as
putting any extra components inside it is
concerned; but there is another way out of
the difficulty, and that is to use a separate
unit outside the cabinet.

These units, known as' Class B converter
units, are now obtainable, and are very
handy indeed for anybody wanting to make
the change -over ; in fact, their handiness
is not confined only to cases where there is
insufficient room in the cabinet, but they
may be used in other circumstances as well
for the saving of trouble.

No Alteration to Wiring is Necessary.
You can often find some suitable position,

say at the back of the cabinet, where you
can fit the converter, and then all you have
to do is to take out the last valve of the set,
put in the adaptor plug supplied with the
unit, and then put back the valve in the
socket which is available for it in this
adaptor plug. This avoids any alteration
in the wiring of the set, and the loud-
speaker is operated from the Class B
converter unit.

Some Points to be Watched.
There are, however, just one or two

points which need attention, although the
use of this converter unit is so simple. If
you have a couple of stages of low -frequency
amplification it may be better to plug the
adaptor into the socket of the first L.F.
stage rather than the second.

A wander -plug is provided for connection
to the anode socket of the last valve, which,
of course, is ruled out by this arrangement.
The valve which you use in this first low -
frequency stage may not be suitable as a
driver valve for the converter unit, and it
is worth while trying the interchange of the
output valve for this one to see if it works
better.

The Importance of Grid Bias.
I need hardly mention the importance of

the grid bias of this valve, which, as you no
doubt know, makes a great difference to the
high-tension current consumption.

Many people use high-tension mains
units for the operation of what would
ordinarily be described as battery receivers
this is, of course, in order to do away with
the need for replacing the high-tension
battery. If you have electric mains avail-
able the logical thing seems to be to go
right over to all -mains working.

But I will say something more about that
presently. In the meantime, what I was
going to say was about using a high-tension
unit in connection with Class B amplifica-
tion.

*
Economising Anode Current.

One of the objects of Class B is to
economise current, and if you use a mains
unit the economising of current is relatively
unimportant, so that in these circumstances
there would seem to be little point in going
over to Class B from ordinary working.

Of course, if the unit is able to supply
plenty of milliamps it may be all right ; but
in such a case why not stick to an ordinary
straight L.F. amplifier with a good power
valve in the output stage, or try the push-
pull arrangement which I described in these
columns quite recently ?

Two -Electrode Detector Valves.
I have several times been told by readers

of these Notes about the results they have
got with two -electrode valves as detectors.
Perhaps I should say not strictly two -
electrode valves, because in all cases they
use ordinary three -electrode valves with

A PENTODE Q.P.P. CIRCUIT

In the accompanying diagram is shown a Q.P.P
circuit for pentode valves, indicating the arrangement
of input and output transformer and also how the
screen grids of the valves are separately connected
to H.T. positive.

The fixed resistance across the primary of the input
transformer should have a value of about 50,000 ohms,
and it acts to protect the valves when there is an
interruption in the anode circuit of the preceding valve.

You will also note the condenser and resistance
which are connected in series and across the primary
of the output transformer. This is really an ordinary
tone corree,or arrangement in one sense, and it also
acts to protect the transformer primary.

some special arrangement for employing
only the filament and another electrode.

Many interesting circuit arrangements
can be used with a two -electrode detector,
and it has the advantage of giving a better
characteristic curve than the three -electrode
valve, although, on the other hand, it does
not amplify. Incidentally, quite a lot of
people do not seem to realise that the
ordinary three -electrode valve used as a
detector in the conventional way amplifies
to an important extent.

Many people regard the detector as merely
a rectifier, but in the conditions in which
three -electrode valves are generally used in
conventional circuits as detectors they
amplify quite a bit.

Connect the Grid and Anode Together.
If you want to make any tests with a

three -electrode valve for the purposes of a
(Continued on next page.)
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ELECTRADIX
"P.W." 11 TABLE
RADIO -MIKE should be
with every Wireless Set.
Be your own announcer. A
bakelite production, contain-
ing the high -ratio trans-
former. Fitted battery plug
switch and output terminals,
The excellent results and low
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MICROPHONE. BUT-
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The BATTERY SUPERSEDER
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battery, rectified and smoothed.
Gives 3 tappings and lasts in-
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New and Guaranteed, 37/6. No.P.W.11, 10/6
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TECHNICAL NOTES
(Continued front previous page.)

two -electrode detector you can use either,
the anode or the grid as anode; but if you
are going to use only one it is better to use
the grid, leaving the anode " up in the air."
The ordinary anode of the valve is thus not
used at all, whilst the grid serves the purpose
of the anode.

This arrangement has the drawback that
some of the electron stream from the
filament will pass through the grid and will
give a static charge to the original anode,
which charge will gradually increase and
may upset things.

Personally, when I have used valves in
this way I have always made a practice of
connecting the anode and grid together and
using them as one electrode. This does
away entirely with any stray electrification,
and I think you will find it more
satisfactory.
Moving -Coil Interference.

A reader wants to know whether there is
any danger of interaction between the field
of a moving -coil loudspeaker, incorporated
in a set, and the neighbouring components.

HAVE YOU HAD YOUR
S. -T. MANUAL?

Gift token No. 7 appears on page 1100
of this week's issue. If you have now
collected six of these tokens, you should
complete your Gift Voucher at once and
post it, with the necessary remittance,

without delay.

IF YOU WANT YOUR
MANUAL QUICKLY

you should send in your voucher quickly.
Applications will be dealt with in strict

rotation.
Please note that two tokens appear on
the last page of this issue-one for " The
Manual of Modern Radio " and one for

" Practical Knowledge for All."
The Manual token is clearly .marked and
is numbered 7. Do not confuse them.

TURN TO PAGE 1093
rrt3

About the only electrical disturbance
which can be caused by the loudspeaker is
due to the D.C. current which is supplied
to the field or " pot " of the speaker. This
will probably be supplied from AC.,
rectified and smoothed (although often
enough a good deal of the smoothing is
left to the impedance of the pot winding
itself), and if -the smoothing is insufficient
you may get some sort of an A.C. hulas
picked up by neighbouring components if
they are too near to the speaker. It goes
without saying, also, that the speaker should
not be too near the H.F. end of the set.
Acoustic "Reaction " Effects.

What is more likely to happen with a
powerful speaker in close proximity to the
other components, particularly the valves,
is acoustic reaction, or a sort of microphonic
effect, owing to the direct impact of the
powerful sound waves from the speaker on
these components setting up mechanical
vibrations which are translated by the
valves into electrical low -frequency oscilla-
tions.

(Continued on next page.)

PETO-SCOTT
EVERYTHING
RADIO-CASH
C.O.D. or EASY TERMS

PILOT CLASS B'
SPEAKER-AMPLIFIER KIT
SEVEN TIMES THE VOLUME
Assemble this amazing Unit
yourself in less than half
an hour. Gives seventimes the volume with
mains quality fromyour existing battery
set. Complete Hit com-
prises B.V.A. Class B Valve,
P'eto-Scott Permanent Mag-
net Moving -Coil Speaker,
B.E.G. Driver Transformer
and Input Choke, seven -pin
Valve Bolder. Peto-Scott
Baffle and Baseboard Assem-
bly, all necessary Wires,
Screws, and plug-in ValveAdaptor, with full-sizeDiagrams and Assem-bly instructions. Suit-able for any BatterySet.

Complete with
Speaker. Cash or
C.O.D. Car- ggi_
rinse Paid......
Or Send Only 6'.
Balance in 11 monthly

payments of 5.1-.

TELSEN 323 3 -VALVE KIT, with sot of Send
hree valves. Cash or C.O.D. Carriage Paid,£2/15/6.

Balance in 9 monthly payments of 6/-. only
ATLAS C.A.25, for mains, Class B and Q.P.P. Send
Four tappings: 60/80, 50/90, 120, 150, 25 luta.
Cash or C.O.D. Carriage Paid, X2/19/6.
Balance in 10 monthly payments of 6/..
CELESTION PPSI.19 PERMANENT MAG-
NET MOVING  COIL SPEAKER, with
Standard or Pentode Transformer. Cash or 0.0.D.
Carriage Paid, ,62/7/6.
Balance in 11 monthly payments of 4/3.

1934 WALNUT ADAPTACRAM

38 in. high,
22 in. wide,
1511n. deep,Speaker
Comport-
ment: 17 in.
by 19 in. by
14 in.

6/-

6/-
only
Send
4/3
only

CONVERT YOUR EXIST-ING SET INTO A
MODERN RADIOGRAM

As illustrated. 63/-Cash or C.O.D.Carriage 2/8 extra.
Or 8/3 Deposit and 11
monthly payments of 5/9

(Carriage paid)
IN OAK or MAHOG-
ANY NO EXTRA.

Special drillings or other
special cut-out designs
add 3/. extra to cash
price or 3d. to each
monthly payment.

Direct from Factory. NO
MIDDLEMAN'S PRO-
FITS. Built by master -
craftsmen of the piano
trade. Beal inlaid wal-
nut, mortised, tenoned.
French polished. With
motor - board ready to
take your set, speaker
and power equipment.
Plain front or vignetted
panels, 141n. by 7in.,
16in. by 7in., 181n by
8in. Plaffleboards 3i6
extra.

NEW BLUE SPOT 99 P.N. PERMANENT send
MAGNET MOVING -COIL SPEAKER. Com-
plete with tapped input transformer. Cash or 0/-
C.O.D. Carriage Paid £211916.
Balance in 10 monthk payments only
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TECHNICAL NOTES
(Continued from previous page.)

All -Mains and Battery Sets.
It is curious how people who use all -mains

receivers often adopt an air of superiority
to owners of battery receivers, notwith-
standing the fact that battery receivers
must be enormously in the majority. I do
not think the exact figures have ever been
ascertained, but I have seen the figures put
semi -officially at something like 60 to 70
per cent of battery receivers as against 30
per cent of other kinds.

It is true that when mains receivers first
came along they generally gave a good
deal more power and punch than battery
receivers, and also in some ways the im-
provements in A.C. valves have led to great
improvements in the quality from mains
sets. For a time the battery receiver was
perhaps at a disadvantage, particularly as
attention was concentrated on improve-
ments in A.C. valves and all -mains working
generally.

Quiescent Push -Pull Output.
But with the advent of Class B amplifica-

tion and quiescent push-pull it seems that
the battery set has come back into its own
again, and there is really no reason now
why battery receivers should not give
every bit as good quality as most mains
sets. This is an important matter, because,
as I mentioned above, the battery public
is so much larger-at present, at any rate-
than what we might call the mains public.

" Regulation " With Mains Units.
I have said something about people who

have -battery Rits running them with bat-
teries for the La'. and mains units for the
H.T., or perhaps with a mains unit for
H.T., L.T. and grid bias. This is quite
all right in its way, and there is no
doubt that there are now some very excel-
lent mains units on the market which will
supply ample current for H.T., with inter-
mediate voltages for screened -grid and pen-
tode valves, as well as grid bias and L.T.,
and with very good " regulation."

A Transitional Benefit.
But, personally, I always regarded the

mains unit or eliminator as what you might
call a " transitional benefit," which would
tide over from the time that the electric
light was installed to the time when a new
set was called for. Some people, however,
although the electric light has come along
since they bought their last battery receiver,
actually go in for another battery receiver,
with mains unit, or perhaps they have
already got a mains unit and think that
they will economise by keeping the unit
and getting another battery set to work
with it.

But surely the logical thing to do when
the electric supply has become available is
to go in for a full-blooded all -mains set
complete and to leave the mains units
and eliminators to those who, as I say,
are in the transitionary stage.

Screen -Grid Rectifiers.
Reverting to the use of two -electrode

valves as detectors, by the way, which

I mentioned before, I dare say you know
that a screened -grid valve can also be used
as a detector, with the ordinary values of
grid leak and condenser, provided you take
certain precautions with the anode circuit.

It is generally advisable not to use a trans-
former, because you are apt to get the high
notes brought out more strongly, which
makes the bass seem deficient. It is true
you can cure this to some extent by con-
necting a suitable resistance across the
primary of the transformer, but this does
not really make matters a lot better.

Resistance or Choke Coupling?
Resistance coupling is more generally

used with this arrangement, but here again
you must take care that sufficient H.T.
voltage is used. It is best to use all the
available voltage for the H.T., adjusting
the voltage on the screen, of course, so as
to get sensitivity and good quality at the
same time.

If you wish you can use choke coupling
instead of resistance coupling, and this has
the advantage that the voltage lost in the
choke is generally a good deal less than
that lost in the resistance. If you use

*
choke coupling, by the way, it is important
to choose a choke with a pretty high
inductance.

EUROPE IN FOCUS
WITH THE

"BIFOCAL THREE"
This unique receiver, designed and
presented by the Radio Industry,
was recently handed over to the
" P. W." laboratories to undergo the
most stringent practical tests.
Next week we publish the results of
these tests, which will prove con-
clusively that the " Bifocal Three "
is, in practice as well as in theory,
the one home - constructor design
which overcomes - almost auto-
matically - the chaotic conditions
of modern reception.

READ

POPULAR WIRELESS
NEXT WEEK

Using Screened Coils.
When using screened coils you want to

bear in mind that the screen affects the
characteristics of the coil and also its
efficiency. I have mentioned this point
before, but I know it is often overlooked.

The presence of the screen has the result
of reducing the inductance of the coil, and
this means that extra capacity has to be used
in order to tune to a given -wavelength.

The screen also affects the high -frequency
resistance of the coiL The position of the
screen in relation to the coil is another
important matter, and great care should be
taken to use a screen which is not too small,
that is, which goes into too close proximity
with the coil.

A general rule is to make the screen
diameter about twice the diameter of the coil.

*sem ..... iness.nornamfsessamailarniaefitesmotaltir

DO YOU GET GOOD
QUALITY ?

Showing how the characteristic tones
of four individual instruments in the
orchestra will help you to judge the

quality of your receiver.

T is a commonplace to state that the
quality of a wireless receiver is
revealed by its ability to make the

individual tones of the various instruments
of the orchestra clearly distinguishable.
This istrue enough.

But I think it would be useful to consider, -
in turn, a few instruments which will enable
us to come to some conclusion regarding the
general quality of our receivers. For this
purpose I will take four instruments only :
the 'cello, the viola, the horn and the
trumpet.

" The Viola is a Shy Bird."
The 'cello demands really good low -note

reproduction in the speaker- to give of its
best. Its special quality should be ex-
amined in a solo performance rather than
in the orchestra.

On its lowest notes you should hear a
deep, brump-ph, field-marshalish quality
from its broad corporation.

The viola is a very shy bird, but can be
found modestly disporting in a chamber -
music programme. There are, of course,
clusters of violas in the orchestra, but I
advise you to search for one within a string
quartet.

If you cannot, within a few moments,
distinguish its soft, round, burr -like note
flitting about between the violins and the
'cello, you must, in the classic phrase of the
B.B.C., " look to your set."

In the brass section of the orchestra the
horn and trumpet have, in my opinion, the
necessary outstanding character that is
required for their prompt recognitiOn by the
wireless amateur.

A Sharper, More Vivid Note.
The horn has a softer, rounder tone than

the trumpet and is capable of the most
beautiful expressive sound. Opportunities
to listen to the horn as a solo instrument are
rare, though there are, I believe, one or two
horn concertos and other compositions in
which it plays a considerable part.

The trumpet has a sharper, more vivid
and piercing note than the horn, and here
again the orchestra must be your hunting
ground.

I wish the B.B.C. could be persuaded to
broadcast for this rurpose that splendid
scene in " Aida," with its blaze of trumpet
sound. When you have experienced this
thrill the trumpet will take its place for
ever as a real voice in the orchestra.

Finally, these four instruments have not
been chosen at random, but have been
mentioned because they make some special
demand upon the receiving apparatus, or
because they possess an outstanding
character which entitles them to a position
as " key " instruments in a simple outline
of this kind C.J.D.
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RADIO NOTES & NEWS
A Generous Tribute to " P.W."

IT is with great pleasure that I see in
"Radio -Craft," that first-rate American
magazine (edited, I believe, by Hugo

Gernsback, the real old-timer of radio
journalism over there), a reproduction of
one of our circuits and the comment
that it is one of the first circuits that they
have seen published using delayed auto-
matic gain control.

That will show you where " P.W." stands
internationally ! Returning the compli-
ment, I give " Radio -Craft " priority for
that electro-trombone thing. I have not
seen it before or since.

Radio Plumb for Volcano.
APLUCKY group of scien-

tists, one of whom is a
monk, is to descend into

the crater of a Chilean volcano
called Quizapu. Don Q. is
active, by the way, and is the
fellow who sported volcanic ash
all over the southern part of
South America in 1932.

These human salamanders are
to take with them, amongst
other things, a radio apparatus,
presumably akin to Marconi's
Echometer, for measuring the
depth of the hole.

The monk, Father Domingo
Conde, is head of the Geo-
physical station at Talca.
Knowing a good deal about South America,
I have been struck by the way in which
the monks predominate in scientific work,
especially radio.

A Huge Success.
LESLIE ORTON, of the Anglo-American

Radio and Television Society, tells
me that their television demonstration

on February 7th was a huge success-
at any rate, in so far as attendance and
excitement count. People came from miles
around Uxbridge, and the society's officials
had to make traffic rules on the spot to
cope with the crowds which tried to see the
pictures.

By the way, Mr. Orton's latest. catch is
CF QC (500 watts), Saskatoon, Canada,
on broadcasting. Finally, if anyone heard

A CONVENT STATION
SANG FOR SUPPER
HUMAN AERIALS
'PHONES AND CORNS

Is " Saturation " Possible?
IN a report issued by the Department of

Overseas Trade one of the few Civil
Service departments with which it is a

pleasure to deal-it is stated that it seems
as though saturation point is being reached
in Denmark as regards licensed listeners.

There are 500,000 (approx.) Danish
licences in force, or . one per seven heads.
Awfully sorry, sir, and all that, but I
do not believe in the saturation theory
except in respect of countries where the
population is either stationary or de-
creasing. Think it out.

NEARER -AND
Q That is the effect of focusing
a foreign programme-it seems
to come nearer and to grow
clearer.

Q Focused radio was intro-
duced to the public only a week
ago, but already it has won
immense popularity and the
new Bifocal coils are proving a
simple method of station -
separation.

CLEARER  !,

q The first receiver expressly
designed for focused radio was
the " Bifocal Three," which
was described in detail in last
week's " P.W."

q You can escape your local
with the Bifocal, for its adjust-
able iron -core coupling goes
right to the core of the selec-
tivity problem.

(See page 1103.)

FOCUSED RADIO

In Spite of Himself.
MOLIERE'S " Le Mede,cin Malgre Lui "

-" A doctor in spite of himself "-
seems to have had a counterpart in

the late Dr. Ferranti. The story goes that
Dr. Ferranti, although he was not interested
in broadcasting when it began here,
nevertheless had to listen to his family's
set.

And that set annoyed him because its
`reproduction hurt his ear. So he dissected
it, and, finding that the L.F. transformer
was the cause of his pain, promptly designed
a much better article-with which most of
us are now familiar.

V E - 10 B P (Wingham, Ontario) on
February 8th, between 6 and 7.30 a.m.,
on 249.9 metres, will they kindly report to
Mr. W. T. Cruickshank, 10 B P, NVingham,
Ontario ?

Obituary Note.
ALL serious students of wireless know

and value their "Morecroft " and
will be sorry to learn that the author

of " Principles of Radio Communication,"
Dr. J. H. Morecroft, died in January from
pneumonia contracted while he was watch-
ing Columbia University-where he taught
electrical engineering-play football.

Dr. Morecroft was English, but was
taken to America as a child. His career with
the U.S.A. Navy Department during the
war and as professor and writer has been
both distinguished and useful.

Our New. Zealand Trade.
IN response to my sobs over

the capture of the N.Z. radio
market by America, J. W. S.

(Auckland) sends me facts and
figures to explain the catas-
trophe. English prices are too
high-especially as American
prices have been reduced, in
some instances to nearly cost
level-and English firms appear
to be indifferent to the export
trade.

He says that Japanese com-
ponents are coming into the
market there, made, he believes,
under the direction of the R.C.A.
-which I can hardly credit, as

* the R.C.A. itself sells American
components. However, I am

afraid that we are not forceful enough in
export business. Write again, J. W. S.

Ariel Almost Ruins " Rooters."

IN
passing, I must confess that, with the
best of good intentions, I nearly brought
financial ruin to the Old Original

Rooters' Club, Star Hotel, Hyde, Cheshire,
when I asked 10,000 of you to send a penny
stamp for their card.

With a grasp of financial detail worthy
of a mere banker, our fellow " P.W.-ist,
D. L. L., explains to me, in a letter about
the " National Eckersley Three," exactly
how much his club would lose had you
regarded my desire.

One penny for a penny card, a halfpenny
stamp and an envelope ! Well, thank
goodness that you procrastinated! Send

(Continued on next page.)
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OUR DAUNTLESS RADIO PIONEERS ABROAD !
'em threepence and lay up treasure in
heaven.

Transmissions from a Convent.
SURELY Sister Mary Emiliana, of

Providence, Rhode Island, U.S.A., is
unique in that she has secured a

licence to operate a radio station. Her
station is situated in St. Xavier's Convent,
her call -letters are W I H U H and she is
permitted to use wavelengths of 5, 10 and
160 metres.

Unfortunately, the report in the " Uni-
verse " does not give the power of the set
or state whether the lady will transmit
telephonically or by Morse code.

However, you may run up against her
signals one fine day, and if you do I hope
you will give this progressive lady a

shout " of congratulation.

More Byrd News.
IT is claimed that station WABC set up

a new low -power long-distance record
for short-wave telephony when it

received messages from Byrd's ship, Jacob
Ruppert, when that station transmitted
on only 120 watts at a distance of about
8,500 miles.

It appears that the ship station, K J T Y,
nominally of 1,000 watts, had a transformer
burn -out, and when the hasty repairs were
done only 120 watts could be used. The
signals, as received in New York, seemed
almost as strong as the 1,000 -watts variety.

Radio Scientist Honoured.
DR. ARTHUR E. KENNELLY, an

American of British origin, has been
awarded the Edison medal, which is

the highest award of the American Institute
of Electrical Engineers. Dr. Kennelly has
given his name to the ionosphere, the
Kennelly -Heaviside Layer, that layer of the
upper atmosphere which is believed to be
responsible for the reflection of waves back
to earth.

Advice to an Inventor.
TO the Scottish science student who tells

us that he has invented an entirely
new form of television, and who

kindly leaves it to us to " inform those
associated with the problem of television,"
I tender my congratulations and beg him to
go ahead with patenting his invention if he
can. He can then tell the world about it in
comparative safety.

Singing for their Suppar.
THE famous Huddersfield Choral Society,

which up to last year had been con-
ducted for over thirty years by Sir

Henry Coward, evidently consisted origin-
ally of Little Tom-
my Tuckers, for in
its early records-
it was founded
about 1836-I find
it laid down that
"Each member
shall have allowed
him three gills of
ale and bread and
cheese."

Perhaps some
local historian can tell us how much bread

and cheese was considered to be necessary
to offset three-quarters of a pint of ale.

A Matter of Reciprocity.
I OBSERVE that, at the first annual

dinner of the Nottingham Radio
Luncheon Club, one speaker, in referring

to the absence of B.B.C. representatives,
naively remarked that, after all, it was the
radio industry which procured the 10s. for
the B.B.C.

One may respectfully ask how large that
industry would be without the B.B.C. How
would the theatre -ticket agencies prosper
but for the theatre proprietors and/or
lessees ? Come, come ! This is but to chase
one's own tail. The B.B.C. and the industry
are mutually interested in the licence -fee
payers-but the latter has more to lose than
the B.B.C., let it not be forgotten.

Radio in West Australia.
EVEN from far-off Perth the B.B.C.

could take lessons. The Lancashire
lad who sent us an Australian

wireless magazine follows it up with a
cheery letter all
about the radio
scene there, "P.W."
sets and his experi-
ences with them,
and a eulogy of
Sunday pro-
grammes as pro-
duced there. " I
am strongly against
dreary Sunday
broadcasts," he

says, and his words fit our case exactly !
He is surrounded by electric supply and

telephone wires, his house has an iron roof,
and a hundred yards away there are
electric trams and a power station. Nothing
can daunt the will of our pioneers overseas !

Yet Another Human Receiver.
PARANA, Brazil, provides the latest

instance of a person who states that
he acts as an aerial and hears broad-

cast without the usual apparatus. This
celebrity, a Ukra-
nian, is not at all
elated with his good
fortune, but com-
plains that his re-
ception keeps him
awake, and he is
asking the doctors
to do something
about it. Perhaps
he could be cured
by asking him to
pay a licence fee for operating a portable
receiver !

Exit Tom Jones (pro tem.).
TOM JONES was always a Sunday

evening winner, and his departure
from the Grand Hotel, Eastbourne,

is bound to cause sorrow to thousands of
us. Yes, thousands-and in many parts
of the world. He once asked the B.B.C.
to provide him with a secretary to deal with
his enormous " fan mail," the saucy lad !

Well, may he have good luck and bob
up again soon in some place where he will
be broadcastable (a new 'word-mine I),

Tom's grandpa had such a large family
that they were able to form an orchestra
among themselves, and Tom led the first
orchestra ever broadcast here. These are
distinctions !

A Song with Action.
AGOOD story is told of Vladimir

Rosing, the singer and classic
interpreter of the " Song of the Flea."

He was singing this song in Chicago, and
upon reaching the
words " a flea "
he was disconcerted
to hear a burst of
laughter from his
audience.

Observing that
everyone's atten-
tion was fixed on
the back of the
platform, he turned
and saw the cause
of all the merriment. A pussy cat had taken
up a position on the platform and was
busily scratching itself !

Shun the Phones.
ACONTEMPORARY publishes a report

on the danger of headphones to the
elderly, whose circulation, it states, is

liable to be retarded by those ear -blinkers.
I doubt the circulation danger, because

the earpiece rests mainly on cartilage,
but I can affirm that much use of head-
phones is liable to produce " corns " on the
outer ear.

The only virtue ascribable to telephone
reception is that the listener is rendered
immune from the talk and paper rustling
in which his ladyfolk will, in all probability,
engage as soon as he switches on.

Oh, Sir Henry
j CONFESS that I read with surprise,
I not unmingled with pain, that Sir

Henry Wood admires the American
radio scene. He likes competition, he is
reported to have explained, and thinks that
the battle of American broadcasting com-
panies fighting for public favour is a good
thing. Well, I think that I would rather
not be battled over.

Sir Henry suggests that, without com-
petition, the " ginger too often goes out of
one's work." True and trite-but who
asks for ginger.? What we want is sanely
balanced recreation in the fullest sense of
the word " recreation." The Americans
can have all my ginger, and welcome !

What They hike Best.
THE " Morning Post " squeezed or

coaxed out of the B.B.C. some very
interesting details of the Empire

service. Judging, one presumes, from
listeners' letters, the B.B.C. says that
Australia prefers book reviews ; Canada
likes plays, sports talks and military bands;
and the tropics, generally, prefer light
entertainment, eschewing talks unless they
are given by outstanding people.

As a result of its experience the B.B.C.
is going to give up the 80 -feet " Beam "
towers now used and radiate from 350 -feet
masts. ARIEL.
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THE aim of all radio receivers is to pick
out individual broadcast transmis-
sions from the etheric conglomeration

all over the world. The particular trans-
missions must be in accordance with the
choice of the operator of the set, who
must be able at will to say to himself,
" I'll get such and such a programme," and
forthwith turn his set's dials and get it.
And, incidentally, with good quality.

That is the ideal for which all set de-
signers strive. And it is an ideal that is by
no means easy of attainment, especially
with the present congested state of the
broadcast wavebands.

The Essential Features.
The degree of difficulty in obtaining the

combination of selectivity, sensitivity and
quality of reproduction necessary can only
be realised by set designers themselves
and by those whose lot it falls to put the
designs through their paces.

We have stated that it is essential for a
receiver to be selective, to be sensitive and
to give good quality if it is to provide real
entertainment for the listener. True ; but
it must also be easy of operation, or its
properties will be largely wasted.

What an ideal ! And we who have. the
testing of hundreds of receivers-some
home - constructor and some commercial
designs-in the course of a year realise to
the full how far short many sets fall and
to what extent others approach the goal.

Set testing forms a large portion of our
daily routine-sometimes monotonous, at
others almost thrilling. But so used have
we become to the task after many years
in the laboratory that we inevitably view
each arrival on the bench as " just another
set to be tested." Mild interest may be
aroused if startling claims have been made
for it ; but so often have we heard the cry of

wolf " that rarely do such claims evoke
more than a slightly incredulous smile.
We reserve all comments until the. end of
the tests.

A Band of Enthusiasts.
By all of which you will be gathering

that the " P.W." Research Department
holds a collection of tired, disinterested
sceptics who are bored with the whole pro-
cedure of practical radio. That is not so.
Sceptics, perhaps, in a controlled sense,
but always ready to be convinced by meter
or other tests of a receiver's claims to
superiority. Tired and disinterested, cer-
tainly not.

Actually Room 5, Tallis House, contains
a band of incurable enthusiasts, but it
never does to allow enthusiasm to run away
with common sense, and we have painted

P.W. Tests the BIFOCAL THREE"
this picture of the " R.D." to give you an
idea of the atmosphere of practical solidity

' into which the " Bifocal Three " was
deposited by the British Radio Industry.

" We have produced the answer to the
chaos of the Lucerne Plan," said the
designers. " What do you think of it ? "
And they handed it over to the not -too -
tender mercies of K. D. Rogers and his
band of set dissectors.

Every listener to foreign pro-
grammes will be interested in this
description of focused radio on test
in the " P.W." Research Depart-
ment. It tells how the new type of
Bifocal receiver-introduced to the
public last week-proved to have
an extraordinary power of station
discrimination, and enabled inter-
fering programmes to be thrown
right out of focus with the utmost

ease.
By a " P.W." TECHNICIAN.

They also handed over a copy of the
brochure which you will have seen in last
week's POPULAR WIRELESS, and with a few
final affectionate glances at the set, looking
ridiculously small and impotent on the
vast test bench, they bade it a reluctant
farewell.

Whatever one is inclined to think of a set
from first appearances or from a brief

AN UNUSUALLY WIDE WAVELEN GTH RANGE

One virtue of the iron -core coil employed in the " Bifocal " design is that it
enables the .0005-mfd. tuning condenser to tune over a much wider wave-
band than usual. Mr. K. D. Rogers found that on medium waves the set
went down to 195 metres and up to 590 metres, and its long -wave range

was equally comprehensive.

study of its circuit, one has to banish all
such impressions till the test is over. Fair
play must be given to each receiver, and
the only way to ensure that is to make
certain before the tests are begun that the
operation of the receiver is fully understood,
that perfectly rigid meter tests are applied
-not merely an aerial check to see how

many stations it will receive-and that
every feature of the receiver is analysed
separately before the final aspect, as it
affects the ordinary listener, is considered.

This latter aspect is, of course, the
ultimate key to the success or failure of the
receiver; but whether a set fails or succeeds
as an instrument in the hands of the listener,
one should know why. It is as important
to know what is right with the set that is
being tested as it is to find out what is
wrong, and we always try to analyse the
sets that come to us for test in that way.

Finding the H.T. Consumption.
So the " Bifocal Three " was met with

the same polite incredulity as that of many
other sets that have claimed to solve either
this or that problem. But this scepticism
was, we must admit, tinged with a certain
hope, for the claims of the new Varley coils
did ring true. The idea was new. It was
sane, and so it was with unusual curiosity
that we set the receiver up for test.

We said earlier that the " Bifocal
Three " looked ridiculously small and im-
potent as it lay on the test bench among
the meters and oscillators of the radio
inquisition. It did ; but, small though it
certainly is in physical dimensions, it is
by no means impotent.

The first test did not take into account
the radio section of the receiver other
than as a means of receiving a fixed modu-
lated carrier. It was H.T. consumption we

were after. With 13.5
volts bias, 120 volts
H.T. on H.T.d- 2 and
75 volts on H.T.+1
we registered an H.T.
current of only 5.2
milliamps when no
" signals " were being
received.
Excellent Response.

This rose to some 19
milliamps at full peak
ldad, giving an average
of 10-11 milliamps for
ordinary reception.
Very good indeed, for
the output power of
the set is round about
640 milliwatts. The
" Autocontrola " was
evidently doing its job.

The audio -frequency
response of the set was
then checked, and this
was found to be excep-
tionally good. Bass
and top notes were

nicely balanced, giving a realism in repro-
duction that was very satisfying.

Next came the usual tests of the high -
frequency end : sensitivity, selectivity
(maximum and minimum) and wavelength
range. For these we use a miniature
broadcasting station with a modulation of

(Continued on next page)
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*
EUROPE IN FOCUS
(Continued from previous page.)

*

some 60 per cent and a field strength that
can be varied from practically nothing to
that approaching a local station a mile or
so away.

Without going into figures we can say
that the " Bifocal Three " possesses a sensi-
tivity that is far above the average, with
a selectivity that is amazing for a two
tuned -stage receiver. In this latter pro-
perty the designers' claims are certainly
justified.

It means (as was shown later in abund-
ance) that the set is capable of bringing
in foreign stations with a certainty that is
most gratifying and at a
strength and with a freedom
of interference that is most
unusual. The aerial tests that
followed amply proved the
practical worth of the receiver.

An Exceptional Design.
The wavelength range, too,

was astounding, being some
195 to 590 metres on the
medium band and 980 to
over 2,200 on the long waves.
Obviously the coil designers
did not mean to miss much !

So far our tests had shown
us that the " Bifocal Three "
is economical, sensitive, very
selective, gave good quality
and covered a vast waveband.
It does not need any great
power of deduction to realise
that it is an exceptional
receiver of the highest capa-
bilities.

With so much determined-
though it took much longer in
practice than it does to tell you
-we were now really eager to
hear the set on the air, and e-
very long time was spent with
it during an evening test on
the aerial at Tallis House.

Here we are near enough
to the two London stations
to check thoroughly the selec-
tivity, and in a bad enough
position from a foreign recep-
tion point of view to give the receiver
severe test for sensitivity.

Stations by the Score.
It laughed at the task we imposed, and it

was not long before critical intent gave
place to real practical enjoyment. We

sir

LOW AN

started logging stations by the score, and,
assisted by the uncannily accurate and
absurdly simple focusing controls, got those
stations remarkably free from interference.

If a station was interfered with, movement
of the focusing controls soon put matters
right. Often it was necessary to move
only the left-hand control, regulating the
aerial -coil coupling, but in cases of bad
interference both had to be adjusted.

Amazing Selectivity.
The ease with which stations were cleared

of their interference surprised even the
hardest boiled in the department, and it
was not long before criticism gave way to
enthusiasm. Station after station rolled
in, each time with the focus controls " out,"
to be cleaned up at will by the simple
expedient of pushing them in and very

ODE -CURRENT CONSUMPTION

Embodying a special economiser unit for prolonging H.T. battery
life, the "Bifocal Three " is unusually low in running costs con-
sidering the power it develops. The valve which is shown being
withdrawn in this illustration is the detector (V,), the pentode

being to the right of it and the S.G. to the left.

a slightly readjusting the tuning. The ex-
tremely small effect that focusing has on
the tuning is astonishing, and makes the
handling of the set simplicity itself.

Here are some of the dial readings we
obtained, and though they may not be
dead accurate for every " Bifocal Three "

built, they will be near enough to act as a
valuable guide to tuning :

London National, 30 ; North National, 41;
London Regional, 50; Midland Regional, 60 ;
North Regional, 72; Prague, 79 ; Budapest,
90. In between these such stations as Bari,
Scottish National, Hilversum, Poste Peri-
Bien, Hamburg, Berlin, Scottish Regional,
Leipzig, Munich, Rome, Brussels I and
Vienna stood out like landmarks among a
host of smaller fry that came in all over the
dial.

The long waves were also there for the
asking, the " pirate " station of Luxem-
bourg making a great song and dance on
1,304, while 5 X X, Radio Paris, Moscow I,
Huizen (Kootwijk) were all received at
good strength.

A Set to be Built by All.
We did not try for any American stations

-12 midnight is rather late-but, given
reasonably good conditions, we see no
reason why the " Bifocal Three " should
not be able to focus quite a nice bag of
U.S. broadcasters as well as the most
gratifying selection of Europeans.

Our test took many hours. It has had
to be condensed in story form to two
pages, so we have been able to give but a
slight idea of what happened and how the
set behaved. We must conclude, however,
with the definite assurance that, in our
considered opinion, the " Bifocal Three,"
the first set to be designed and presented
to the home constructor by the Radio
Industry, is a set to be built by all.

It does the job for which it was designed.
And that is saying a great deal, for the
sorting out of Europe's ether is no small
matter. But the " Bifocal Three " does it.
It gets the stations, and then it sifts the
wheat from the chaff. Like a pair of
binoculars, it magnifies and differentiates.
As through the glasses you see just the
object you are looking at, and that more
clearly, so in radio the `Bifocal Three" picks
and focuses the required station from the rest
and magnifies it to the exclusion of the rest.

Easy to Construct and Operate,'
A simple receiver-easy to construct, easy

to operate-that will accomplish this is
worthy of the highest commendation.

Europe is still trying to sort out the
chaos on the long waves ; the medium band
has been cleared as far as possible, but
pandemonium still exists for owners of
ordinary receiving sets.

It takes something of the order of the
" Bifocal Three " to provide simple but ef-
fective selection of the required programmes
that are jumbled up in a hard -worked ether.

It is a superb set, well designed, and we
congratulate the Radio Industry on it.

Components
2 Varley " Bifocal " coils.
2 J.B. -0005-mfd. Popular Log slow-motion tuning

condensers.
1 J.B. -0003-mfd. differential reaction condenser.
1 Ferranti A.F.4 L.F. transformer.
1 Ferranti 50,000 -ohm resistance (new type).
1 Ferranti 5,000 -ohm resistance (new type).
2 Bulgin type 5.105 switches.
2 Bulgin standard 111.9 chokes.
1 Benjamin " Autocontrola."
2 Benjamin 4 -pin valve holders, " Vibrolder "

type
1 Benjamin 5 -pin valve holder.
1 Benjamin push-pull on -off switch (type with ter-

minals).
1 Dubilier 2 -mid. fixed condenser, type BB.
2 Dubilier -0002-mfd. fixed condensers, type 620.

FOR THE "BIFOCAL THREE"

1 Dubilier 2-meg. grid leak, 1 -watt type.
1 Dubilier 100,000 -ohm resistance, 1 -watt type.
1 Westinghouse " Westector," type W.6.
1 T.C.C. 2-mfd. fixed condenser, type 50.
1 T.C.C. 1.-mfd. tubular fixed condenser, type 250.
1 T.C.C. .0001-mfd. fixed condenser, type 34.
4 Belling -Lee type R terminals, engraved " A,"

"E," " L.S.+ " and " L.S.- "
2 Belling -Lee terminal mounts, catalogue number

1039.

Sundries
1 Ebonite panel, 12 in. x 7 in.
1 Plywood baseboard. 12 in. x 10 in. x I in,
1 S.G. anode connector.

4 Wander -plugs, engraved " H.T.+1," " H.T.+ 2,"
" G.B.+ " and " G.B.-."

2 Accumulator spades.
1 Fuse -type wander -plug (black for H.T.-).
2 10 -ft, coils of insulated connecting wire.
Flex. screws, etc.

Valves
B.G. Valve (V1).-Cossor 220 LG.
Detector Valve (V2).-Cossor 210 H.F.
Output Valve (V3).-Cossor 220 P.T.

Batteries
H.T. 120 volts.-Exide Type H.1074.
G.B. 16k volts.-Exide Type H.1002.
L.T. 2 volts.-Exide Type DMG.
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THE average Englishman is a very
placid sort of individual. His inborn
characteristic of adherence to the

old principles tends to make him very
tardy when it comes to a radical change ;
indeed, in general it is only when that
change is forced upon him by circum-
stances outside his control that he is
persuaded to take the plunge.

But this conservatism never dominates
his common sense.

Only a matter of a week ago " P.W."
gave to its readers the first and exclusive
details of an entirely new principle of
radio reception, a principle destined to have
very far-reaching effects in the world of
home -constructor radio.

Everybody "Focusing " Crazy.
Ordinarily we, too, are inclined to be

cautious, and we jib at lending our support
to anything which might tend to put our
readers to expense unnecessarily. It is
only by rigid adherence to such a policy
that we have been enabled for eleven-
nearly twelve-years to maintain our
premier position in the realm of technical
journalism.

The first presentation by " P.W." of
the great new principle of " focused "
radio, and our enthusiastic support of the
scheme generally, represents no departure
from that policy. The seriousness of the

4.

What They Say of
the "Bifocal Three"
Mr. J. N. Rees (Varley).

" . . . 1 regard it as a tremendous
step forward towards the long -sought-
after ideal of interference -free radio . . ."

Mr. A. F. Bulgin (A. F. Bulgin & Co. Ltd.).
" . I can definitely say that the
" Bifocal Three " is the best three -valve
set I have yet heard . . ."

Mr. L. Smith (Benjamin Electric Ltd.).
Focused radio is one of the

greatest developments since the valve.
There is little doubt that on merit alone
the " Bifocal Three " will achieve
tremendous popularity, and I regard it
as the most telling answer to the new
wavelength problem. . . ."

mr, W. Filmore (Jackson Brothers).
" In my opinion, the " Bifocal
Three " is a set which makes radio
history. The tremendous advantages of
this great new system will rapidly estab-
lish the set as a firm favourite with
home -constructors the world over . . ."

Ferranti Ltd.
" . . . The " Bifocal Three " appears
to be a receiver simple to construct and
of advanced design, and should have a
wide appeal to the intelligent constructor
requiring to build something out of the
ordinary. . . ."

ou Can't Go ttrolig
-e&

*

*

Focused radio his scored a
triumphant success in the " Bifocal
Three," recently introduced to our
readers, and below we give some
further details, together with a
summary of opinions extracted
from the letters of leaders of the

radio industry.
The fact that such an entirely novel
departure from ordinary practice as
the " Bifocal " should immediately
find such wholehearted support all
over the country is a remarkable
tribute to the great new principle

it embodies.

*
wavelength situation in Europe at the
present time, and the failure of the Lucerne
Plan completely to overcome the difficulty,
made it abundantly clear that the next
move was in receiver design. That i3
why, when the opportunity came our
way, we were quick to realise the vast
possibilities of such a momentous develop-
ment and, in the interests of our readers
and of broadcasting generally, were quick
to act upon it.

To -day, as a direct result of the details
given in the last issue of " P.W.," the
country is " focusing" crazy ! No scheme
for the attainment of better radio has ever
caught on so universally and so fervently
as this one. No matter where you go-in
trains, in restaurants, in clubs and (s-sh !)
in offices-the one topic of conversation
among home constructors, and, in fact,
among everybody interested in radio, is
focused radio and the already famous
" Bifocal Three." Our various corre-
spondents throughout the country can
vouch for that.

Making Radio History.
But what does it all mean ? It means

that for once that inherent British charac-
teristic of conservatism has very definitely
given way to common sense. It means that
the public is quick to realise the immense
advantages of a set that has been designed
not just by one group of individuals, but
by a galaxy of the country's technical
brains which has no equal the world over.

The British radio component manu-
facturers, always well to the fore, have
this time excelled themselves. By the
sane adoption of a fearless policy of co-
operation they have produced a set which
will go down in radio history as the set
which made the new wavelength plan
practicable. What greater substantiation
is needed other than the reputations of the
firms whose names are associated with it ?

It is very gratifying to us, and it must
be more so to them, that the nation-wide
response to their efforts has been so
spontaneous and so very enthusiastic.
It exemplifies the tremendous confidence

which home constructors generally place
in the industry as a whole and in the
recommendations of " P. W.," and it is
certainly conducive to further effort on
their part in the future.

The Demand for Components.
On the merit of the design alone it was

anticipated that the demand for parts
for the " Bifocal Three " would be a
heavy one, but that it should have been so
phenomenal in so short a space of time
is a surprise to everyone. The manu-
facturers are working hard to keep pace
with the demand and to ensure that there
are no delays ; but if you have not yet
ordered your parts you would be well
advised to do so now.

HIGH INITIAL AMPLIFICATION

The S.G. valve, in the grid and anode circuit of
which the Bifocal coils are placed, is here shown
with an anode connector being placed in position.
It is this valve and its associated circuits that
ensure the set its magnificent range of reception.

It is certain that, if the present pheno-
menal demand is maintained for many
more days (and there is every indication
thdat it will be), existing stocks will rapidly
be exhausted, in which case you may
have to wait some little time for supplies.

But why risk disappointment ? Sooner
or later you will 'have to depend upon
" focused " radio if you want interference -
free programmes, so why not begin to enjoy
the advantages now ? You can't go wrong
with the " Bifocal " 1
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THE MIRROR OF THE B.B.C.

EUROPE'S BROADCASTERS FOR LONDON
Daventry's Reception in South America-Time Allotted to Television-

In the Air with Hitler, etc.
REFLECTIONS BY 0. H. M.

THE annual meeting of the " U.I.R."
-the International Union of Broad-
casters-will be held in London in

June. About 150 delegates are expected,
representing all European broadcasting
authorities, including Soviet Russia. The
B.B.C. is making elaborate plans for the
entertainment of the gathering. There will
be a number of banquets and luncheons, the
Government, the G.P.O. and the wireless
industry co-operating to make
the festivities successful. The
" Union " has not met in London
in plenary session since it was
formed in 1925.

" Versailles and After."
The summer term of talks con-

tains a promising series with the
title " Versailles and After." This
will be introduced by Lord Riddell
in a reminiscent address on April
9th. Professor C. K. Webster and
Professor Arnold Toynbee will
continue the series.

Malcolm Frost Back.
Mr. Malcolm Frost, the B.B.C.

" traveller," is back from his visit
to America, where he has been
trying to arrange for the sale of
recorded B.B.C. programmes. I
hear he has had many interesting experi-
ences and has done some good business.
While in Canada he was consulted un-
officially about many of the problems that
confront the Canadians in evolving their
new national system of broadcasting.

In New York Mr. Frost was well received
both by the N.B.C. and C.B.S., and his
efforts continued the task of cementing
the practical liaison between the B.B.C.
and its opposite numbers on the other side
of the Atlantic.

B.B.C. Chairman in South America.
The Rt. Hon. J. H. Whitley, Chairman of

the B.B.C., now on his way to South
America, will examine on the spot the degree
of popularity of the B.B.C. short-wave
service. Broadcasting House has received
an encouraging volume of correspondence
from British residents in South America,
where several local stations regularly relay
Daventry. Mr. Whitley, although primarily
on a health cruise, will investigate con-
ditions both in Brazil and the Argentine.

Television Doubts.
With March 31st approaching the B.B.C.

has further doubts about the future of
television transmissions. It was intended to
replace the four half-hours weekly by two
periods of about fifteen minutes each ; but
even these are now in danger.

The truth appears to be that engineering
opinion, both in the B.B.C. and in the Baird
Company, is so sceptical of low -definition
methods that the authorities may abandon
it altogether. It will remain then to decide

if and when anything is to be done about
high -definition transmission for public use.
One satisfactory aspect of the situation is
that there is no longer conflict of qualified
engineering opinion.

The B.B.C. Bends.
Although Broadcasting House makes a

brave appearance of ignoring what it
describes as malicious and ignorant

A MODERN PIED PIPER.
Lance Sieveking rehearsing some of the children who took part in the

recent broadcast of "Emil and time Detectives."

criticism," meaning by this everything
unpalatable, some notice is being taken of
the new campaign in a section of the popular
Press to lighten the programmes. Any way,
I can say with confidence that the Sunday
offerings are to be definitely less serious.

Music will be lighter and there will be
less serious talk. Unfortunately, there is
no sign as yet of a change of heart on alter-
natives in the big sense. To put on plays

for three-quarters of an hour of the week.
day dance period will satisfy few.

Flying with Hitler.
The first foreign observer to be invited

to fly with Hitler, after he became Chan-
cellor of Germany, is to give a talk on
The Continent To -day, for inclusion in the
West Regional programme on Thursday,
March 15th.

Unfortunately for most listeners, Mr.
Gareth Jones will speak in Welsh, but he
could just as easily give his talk in Russian
or German, for which languages he took
first-class honours at Cambridge.

Mr. Gareth Jones flew with the Nazi
leader on his aeroplane election campaign
a few days after Hitler became Chancellor.

A Midlands Play.
An office boy who " gets his own back "

upon his employers for nothing
more important than " giving him
the sack ' (which he probably
deserved in any case) begins the
story upon which a new comedy
called Our Gramophone Shop '
has been founded by Laurie
Devine and T. W. Rees.

Martyn Webster is to produce
the play for Midland Regional
listeners on Thursday, March 15th,
with a cast that includes Hugh
Morton, Alma Vane, Harry Sexton
and H. Raymond Smith.

The revengeful office boy has a
nice little game of changing a
stock of gramophone records from
their right to their wrong covers.
You can guess what happens when
the vicar, wanting a suitable disc
for the entertainment of small
children, is handed a record of a

comic song dealing with the delinquencies of
the " missus," and a politician, seeking
material for a speech on the Far East, gets
a sample of funny talk between some Irish
comedians. The possibilities of such a
theme are adequate for a good comedy, all
through the piece to the usual happy ending,
which is brought about by the introduction
of a great theatrical producer.

(Continued on page 1129.)

T Y A LTIES" was
A, a great success,

especially the B.13.C.'s part
in it. It is interesting to
note how easy it was to
follow, despite the large
cast. I am not certain
whether this is due to our
being more experienced
listeners now or whether the
B.B.C., by some technical arrangement, is facilitating
listening -in.

Whatever the case, the fact remains we can now
listen to a large cast without confusion. Ernest
Milton, of course, has a very distinctive voice, quite
unique among radio actors.

All the parts were well drawn-with one exception.
The police inspector's interpretation of his part
was wrong. Police inspectors do not talk in such a
tone-not even in Newmarket. There were other
weak spots in the play, too, but the fault did not lie
with the B.B.C.

Didn't it strike you as strange that big racing
men-the leading characters in the play-should
be in a London club on the day of a big race ? And
they were even made to inquire of a waiter what had
won. Didn't Charles Winger own a house only
four miles from Newmarket? It is indeed hard to
imagine these people missing the last big day at
Newmarket !

This wasn't the only blemish. What about the
numbers of the stolen notes ? Apparently these
numbers are first given to the public when the case
is tried-months after the theft. And yet they were
innuediately obtained from the bookmaker who

THE LISTENER'S NOTEBOOK
Comment and Criticism on
Programmes and Artistes.

sion of the notes ?

And wasn't the whole business of solicitor and
counsel rather ridiculous ? What counsel goes off
to Brighton without talking things over before he
goes ? And the Jew going to Dancy's solicitor
These arc details, perhaps, but they can't escape
criticism,

paid Levis. Why, the first
thing the police do is to
make public such numbers,
if known! And they were
known. Didn't It also
strike you as remarkable
that the man who had these
notes should have seen the
numbers as given out in
court and still he in posses -

Mr. James Douglas truthfully said that whereas
an event often makes news it seldom makes history.
In which category of events are we to place his
talk in the " Seven Days' Hard " series ? We are
familiar with Mr. Douglas' writings. We know his
fearless outspokenness. Now we know that he talks
as fearlessly as he writes.

How he must have impressed his millions of
listening Lords, Ladies and Gentlemen ! A unique
salutation this, by the way. King Albert's death,
he said, shook the world with awe because it was a
solemn message to an agonised Europe-it was a
solemn warning to a doomed world. King Albert
had already saved Europe once. Will his death
save Europe a second time ? Great worts, these

(Continued on page 1129.)
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TELEVISION systems have been broadly
classified into two main categories,
according as they employ mechanical

or electrical " scanning."
The first system generally uses some form

of rotating disc or cylinder, with perfora-
tions, mirrors, lenses, etc., whilst the second
depends upon the use of an electrical beam,
such as the cathode-ray stream in an oscillo-
graph tube, the shifting movements of the
beam, for scanning purposes, being brought
about by variations of electrical poten-
tials upon a system of deflecting electrodes.

The Usual Method.
The picture-say at the reproducing

end, for simplicity-is built up by the spot of
light which flies over the " lines " from one
end to the other and progresses from one
edge of the picture to the other, starting
again when the complete picture or " frame "
has been scanned and repeating the process
perhaps 12, perhaps 25 times per second.

A simple illustration may be taken from
the way you read a page of print. You
start at the top left-hand corner, go along
a horizontal line, then back to the left-
hand end of the second line, across the page,
and so on, gradually coming down the
page, line by line, until you have " scanned "
the whole page.

This is precisely how the exploring spot
scans the televised picture, but it goes over
the whole process in one -twelfth or one -
twenty -fifth of a second.

Now, in order to build up a picture at the
receiving end the light must vary at the
different parts of the picture corresponding
to the light and dark parts of the trans-
mitted picture.

In general this is brought about by
making the strength or " intensity " of the
scanning -light beam vary according to its
position. When it is at a point where the
original picture is dark its intensity will
be diminished, so that it will reproduce a
relatively weak or " dark " part on the
received picture, whilst at a bright part its
intensity will be increased and it will bring
up a bright part in the received picture.

The foregoing is known as the " intensity
modulation " system.

Velocity Modulation.
Moro recently, however, a new system,

known as " velocity modulation," has been
introduced, and it appears to have certain
very important advantages over the pre-
vious system. Rut first let me tell you
what the method is.

Let us suppose that, the traversing spot-
say in building up the received picture-
remains of constant brightness but travels

PROGRESS IN TELEVISION

By DR. J. H.T. ROBERTS. F. INsr. P.

over the lines with varying speeds. (You
will remember that in the previous system
it travels at constant speed but varies in
brightness.)

Then, clearly, the apparent brightness at
any point of the picture will depend upon
the speed with which the light spot is
travelling as it passes over that point.

Television is still liable to sur-
prising developments, and here are
details of a completely new de-
parture in scansion which holds
great promise of brighter pictures
and more detail. Read what our
popular contributor has to say
about this interesting innovation.

If it is travelling fast the eye will, get the
impression of less light, whilst if it is
travelling slowly the spot in question will
appear brighter. It is evident that the
maximum possible brightness would be seen
if the light spot rested stationary at any
point of the picture.

THE PICTURE ON THE TUBE

An untouched photo of the end of a Cossor cathode-ray tube-like
the one in the heading picture-showing how the televised picture

appears on the fluorescent screen.

In practice the brightness, even at the
brightest parts of the picture, will always
be less than this optimum value. In fact,
the apparent brightness at any " element "
of the picture is proportional to the time
taken to traverse the element; that is, it is
inversely proportional to the local instan-
taneous Scanning velocity.

This principle, then, presents the possi-
bility of obtaining light and dark in a
received picture without actual modulation
of the spot or ray intensity. It would
appear, therefore, to be ideally suited to

television reception by means of the con-
ventional cathode-ray oscillograph.

Incidentally, the cathode-ray oscillo-
graph is practically the only instrument
which has sufficient freedom from inertia to
respond successfully to the extremely abrupt
changes of velocity which are called for.

Cathode -Ray Transmitter.
The scanning at the transmitting and

receiving ends must, of course, be velocity
modulated in both cases, which means that
a cathode-ray tube must serve as a source
of light at the transmitter.

The problem, then, becomes as follows :
To make the spot of an oscillograph
illuminate say, a cinema film point by
point (through a lens), the light transmitted
through the film falling upon a photo -cell,
and to cause the output from the photo-
cell to react back on the scanning oscillo-
graph in such a manner as to control the
instantaneous scanning speed.

In the case of a " positive " picture
increased light must cause a decrease of
scanning velocity and vice versa.

As a result of this arrange-
ment a copy of the picture
appears on the transmitting
tube itself.

A curious and important
feature of the system is that
the transmission problem is
reduced to that of tying the
deflector plates of the receiv-
ing oscillograph in parallel
with the corresponding plates
of the transmitter. If this is
done the question of synchro-
nisation does not arise ; the
synchronism of the system is,
in fact, implicit.

In actual practice, in order
to use a single -channel trans-
mission, this implicit syn-
chronism is retained only in
the line -scanning direction,
the synchronism in the pic-
ture -scanning direction being
achieved by means of a signal
impressed on the line scanning.

Main Advantages.
The principle thus offers

two main advantages : (a)
Absence of synchronising
problem, at least in the

line -scanning direction ; and (b) absence of
intensity modulation of the cathode ray.

In addition the system gives (c) in-
creased brightness for a given receiving
oscillograph ; and (d) concentration of
detail in the light positions of the picture.

This new system appears to mark a very
important step forward in television pro-
gress, and its remarkable and rapid develop-
ments are due to the skill and enterprise of
Mr. W. R. Bullimore, head of the Cossor
Valve Company, and Messrs. L. H. Bed-
ford and 0. 5. Puckle of the same company.
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1TE LEVISION

HOW TO OBTAIN
T HAD to leave the mirror drum ratherI abruptly last time, because I had.not

noticed that I was so near the end of
my space. However, I had explained the
general principles on which it works, and
now we can turn to the more practical
matters of its use in an actual viewing
system.

A practical point which may have struck
the reader as presenting some slight diffi-
culty concerns the setting of the little
mirrors at the exact angles needed for the
purpose. Under working conditions, how-
ever, the matter is comparatively simple.

The mirrors are usually mounted so that
the angle at which they are set can
be varied by means of some sort of
screw adjustment. This makes it
quite easy to set them correctly by
trial and error if the drum is turned
slowly by hand and the path of each
spot of light is traced out and checked
as it crosses the screen.

Not a Difficult Task.
All that one has to do is to attach

a piece of white paper to the back of
the screen, and then turn the drum
slowly until a spot is seen to sweep
down the edge of the picture area.

The edges of the track of this spot
are marked out with a pencil, then the
drum is turned to bring the next spot
on to the paper, and the track of that
one is checked. If it does not fall
exactly alongside the pencilled path
of the first one, without overlapping, the
mirror setting is adjusted until it does.

As soon as number two is correctly set
attention is turned to number three, and so
on until the whole lot have been adjusted.
It is a process calling for some patience and
care, but, as the reader will see, there is
really no very great difficulty about it.

All the same, I must not give the impres-
sion that because the job is quite straight-
forward it should lightly be undertaken
whenever the user thinks it might perhaps
improve the picture. The fact is that it is
only simple if one sets about it very care-
fully and without the slightest hurry ; if
one is not prepared to spend an hour or so
on the task it is far better to let it alone.

Those Black Lines on the Screen.
Fortunately, the need for such adjust-

ment is rare if the drum is properly treated,
and, still more fortunately, when the need
cloes arise a clear warning appears on the
screen. This takes the form of one or more
dark lines running vertically on the picture,
always in the same place.

Unless such lines appear and are seen
every time you use the drum, quite regard-
less of the nature of the picture being
r3ceived, you can safely assume that the
mirrors are correctly set.

To return to more general matters, it is
to be noted that the mirror drum system is

Highly interesting is this account of
the prattical aspects of mirror drum
working, in which we read how a
flying spot of light is made to scan the
television receiving screen. It also
explains the cause and cure of those
dark lines that sometimes mar the

picture.

AT THE RECEIVING END.
The path of the beam of light from the time it leaves
the lamp until it reaches the television screen is

illustrated diagrammatizally above.
In the picture below we have a close-up of a Baird
mirror drum, showing the device for automatic syn-

chronising in the foreground.

G.P. KEN DALL-

THE BEST RESULTS

essentially one for the projection method of
reception, in which the image is made to
appear on a screen, usually of ground glass.
It is most commonly used, therefore, in
combination with one of those light -
modulation systems which provide a large
volume of illumination.

In the majority of cases this takes the
form of a fairly powerful lamp of the pro-
jector or concentrated -filament type, with
light control by a Kerr cell, or the Okolic-
sanyi device in which a piece of mineral
crystal replaces the nitro-benzol condenser.

With an assembly of this type it is possible
to obtain a really well -illuminated picture

three inches by seven without the use
of any unfair aids " in the way of
magnifying lenses. This, in other
words, is the actual size of the screen
which is covered by the scanning spot.

How it is Arranged.
I am referring here, by the by, to

results under amateur conditions. It
is possible to get considerably bigger
pictures by the use of larger powers
at certain points, but the size I have
mentioned is quite easy and indicates
the notable merit of the mirror drum
as a scanning device.

As a matter of practical interest, I
am giving this week a diagram of just
the essential optical features of a
mirror drum viewer. In this you will
note that as much as possible of the
light from the projector lamp is

gathered up by a condenser lens and focused
down to a fine pencil in order that it may
get through the small opening in the light
valve. After getting through, of course,
it is what is called a " diverging beam,"
because it was brought to an actual point -
in the Kerr cell.

Another lens is provided to deal with this
state of affairs, and this turns the beam
into a converging one again. As a result,
the rays are brought down almost to a
point on the screen, and the consequence
is a very bright spot of light thereon.

The Spot Must be the Right Size.
The exact " power " of this lens, by the

way, in combination with its position in
relation to the screen, has to be so chosen
that the spot is of just the right size if
it is too small there will be spaces between
the lines it draws on the screen, and if it
is too large there will be overlapping.

I think the rest of the diagram will
explain itself, in the light of the knowledge
of principles we have now acquired. Just
one point may seem a little puzzling, per-
haps, and that is the apparent need for
the extra mirror.

As a matter of fact, this mirror is not
necessary at all, but it is usually put in to
represent a means of taking the beam of light
to various parts of the apparatus without
having to lay it all out in a straight line.
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" What is demodulation ? " asks a reader who requires of our Chief Radio Consultant an explanation of how a detector can make a
difference to selectivity. So this article shows the effect that the carrier of a strong station can have upon the elimination of many

forms of common interference.

VERY few people seem to know why a
detector should have a straight-line
characteristic in one case and a

square law in another. I sometimes wonder
if I know all about detectors myself !

But someone asks : " What is de-
modulation ? Will you explain it to us ?
I am sure there are a great many, like
myself, who would like to know why a
detector, of all things, should assist one to
have a selective receiver."

It is a little puzzling at first. But then
selectivity is dependent upon a great many
factors. If you would like to read a really
comprehensive survey of the subject, read

STRAIGHT
LINE

In this diagram P. P.
Eckersley has plotted
the volts of high -
frequency signal
against the change of
anode current in a
" straight - line " de-
tector valve. Although
in practice we hardly
ever find a really
straight-line detector,
P. P. E. has drawn
one here for the sake

of argument.

an article that was published about a year
ago in the I.R.E. Journal and called "The
Required Minimum Separation of Fre-
quen:-!ies between the Carrier -Waves of
Broadcasting Stations."

You will there see it explained how high -
frequency -band width of transmission, high -
frequency -band width of reception, rela-
tive strengths of transmissions on neigh-
bouring channels and detector character-
istics and low -frequency response are
factors which all, to a greater or lesser
degree, govern selectivity.

The Old " Wipe -Out " Effect.
But detector demodulation is an impor-

tant factor. We used to call it " wipe-out."
You could have a receiver ready tuned to
a transmitter and yet hear jamming,
cracklings and all sorts, when, if the trans-
mitter -carrier was switched on all became
silent, hushed and expectant.

Then the voice blew one's head off. The
" wiping out," due to the carrier, was
noticed by everyone and explained by
some, but not until lately has the effect
been dignified by so elevating a name as
" demodulation.' But it's time to explain
it and not to talk about it so much.

Consider, first, a " straight-line " de-

tector. That is shown in Fig. 1. The volts
of high -frequency signal are plotted against,
say, the change of anode current in a
detector valve. We never get a quite -
straight -line detector : there's usually a
bend at the bottom of the characteristic
(characteristically called " the bottom
bend "). But, for the sake of this argument,
we talk about a straight-line detector
when it has a characteristic as I have
drawn it in Fig. 1.

What Rectification Does.
First of all, consider what happens when

a strong* signal comes along. The signal
can be shown plotted against time as a
sine curve, disposed about the line X 0
When the voltage excursions go to the
right of the line, then they cause current
to flow in the valve anode circuit. We
may thus draw another half -sine curve, as
I have shown it, to represent detector
current.

These unidirectional pulses of current
represent the state of affairs for a steady
carrier -wave. If the intensity of the
carrier -wave is increased and decreased
(modulated), then the unidirectional im-
pulses increase and decrease in sympathy
with these modulations, and so we have
distortionless rectification-i.e. one half of
the signal is cut off and the unidirectional
pulses increase and decrease at audio -
frequency. All this is well known and 
straightforward.

But now let us turn to Fig. 2. Here a
weak signal, of different frequency from the
strong signal, gets into the detector (be-
cause, perhaps, the predetector high -
frequency tuning circuits were not
sufficiently selective to cut out all of
the unwanted signal).

Without going too deeply into it you
will readily see that, because they are of
different frequencies, the signals will add
together at one time and at another they
will subtract.

Riding on the Peaks.
But the weak signal, riding upon the

peaks of the strong signal along the, straight
detector curve, will not get rectified. After
all, the process of rectification is to cut
off one-half of the high -frequency signal.
This only happens if the signal is varying
about the line X 0 X'. But, because we
have a strong signal, and because the weak
signal rides on top of the strong signal, it
does not vary around X 0 X'. It, in
fact, makes rectified current changes as
much upwards as downwards. So the weak

signal does not get rectified, and, of course,
if you do not rectify a signal you do not
hear it. So the weak signal is demodu-
lated " by the strong.

This is the very simple theory, but it is
not quite complete. Because, of course,
if you plot it all out very exactly, there
are times when the weak signal falls in the
trough between the peaks of the big signal
and a little of it gets rectified.

But you need not worry about this,
which is, so long as there is a 3 or 4 to 1
difference between strong and weak signals,
a secondary effect. What you have seen,
and what is important to see, is that the
wiping out or demodulation " of the
weaker signal can take place, provided you
have a straight-line detector.

Importance of Linear Response.
If this effect was not, in fact, present

more or less in all receivers we should
complain about the Lucerne Plan more than
we do. It is, therefore, very important to
ensure that detectors give linear response.

You will appreciate that any departure
from the linear law means loss of selectivity.
If the wanted signal is too strong and the
weaker and unwanted rides into curved
parts of the detector characteristic, loss of
selectivity will be bound to occur.

It is .interesting, finally, to observe that
in the first detector in a superheterodyne
you do not want demodulation, because, if
you had it, you would not get any inter-
mediate frequency.

WITH WEAK SIGNALS
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Showing how a weak signal, of different frequency
from a strong one, will not be rectified if both
of them find their way into the detector at the

same time.
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CLASS 111FROM Time

THE " economy push - pull " output
circuits known as Class B and Quies-
cent Push -Pull enable the H.T.battery

user to obtain a large power output. At the
same time they enable the H.T. consump-
tion to be much lower than
if a super -power valve is *
used.

Those fortunate enough
to have A.C. mains supply
can obtain the same or
greater output at fairly
low cost. The D.C. mains
user is in certain ways
at a great disadvantage.

No doubt there are many D.C. mains users
who would use a Class B or Q.P.P. output
stage if it were not for the fact that an
ordinary H.T. eliminator is unsuitable.
With Class B or Q.P.P. the anode current
varies in sympathy with the strength of the
signal received.

Voltage Regulation.
For example, when no station is tuned in

or there is an interval in the programme the
output stage is " quiescent.' This means
that it is not actually doing any work, and
in these circumstances the anode current
taken by the stage is very low, 3 to 5
milliamps being an average.

regulation. Unfortunately, most H.T. units
are not comparable in this respect with a
dry battery or accumulator.

In addition, many H.T. units are not
capable of supplying the peak anode

A 3.5 -volt flashlamp bulb and a 41 -volt
battery will be required.

The H.T. unit should be disconnected
from the mains and the set.

The flashlamp bulb and battery should
then be connected, as shown

* in Fig. 2. When the lead
When heavy variations of anode current are demanded by a set
operating from the mains - as in the case of Class B care must be
taken that the H.T. voltage supply is kept constant. The degree to
which constancy can be attained depends upon the design of the
power pack, though, if this is initially unsuitable, slight alterations

can be made in some cases to overcome the trouble.

EASILY ADAPTED FOR CLASS B
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currents required by Class B without the
smoothing circuit becoming momentarily
ineffective.

However, those who have D.C. mains
units giving 15 to 25 milliamps, which are
intended for use with a normal set, can
sometimes supply H.T. to a Class B stage
in the following manner :

The majority of H.T. mains units have
the smoothing choke and any voltage -re-
ducing resistances in the positive side. The
negative output terminal is connected
directly to the negative side of the mains
input to the eliminator.

Providing this is the case, a separate
positive H.T. lead can be run from the

positive mains input of the
H.T. unit to the Class B
stage, as shown in Fig. 1.

A 2,000 -ohms resistance
and an L.F. choke are pro-
vided for smoothing and
voltage dropping. A Cossor
neon voltage stabiliser plugs
into the standard four -pin
valve holder shown.

The Stabiliser.
This neon voltage stabi-

liser is designed to take
current in inverse propor-
tion to a Class B or Q.P.P.
stage. Therefore, when the
Class B valve anode current
is low, the neon takes a fairly
large current and stabilises
the H.T. voltage. By this
means the H.T. voltage
applied to the Class B stage

Showin,: how a " small " mains unit designed for 15-25 cola outputs is kept constant at about
130 volts.

It was mentioned that
this arrangement can only be used when
there is no resistance or choke in the
negative lead of the H.T. unit. If it is
not possible to obtain confirmation of this
point by examination or inquiry a test
may easily be made.

can be adapted for Class B work, complete with voltage stabiliser.

On the other hand, when a large volume
is delivered, as when reproducing a heavy
orchestral passage, the current rises momen-
tarily, possibly up to 30 or 40 milliamps.

It is obvious that an H.T. supply for this
output circuit must have good voltage

marked X is connected to
one of the mains plug pins
the flashlamp bulb will not
light. This is the positive
mains lead, and this mains
plug pin should be marked.
This marking will prove
of assistance when con-

necting the extra resistance, choke, etc.
Now the lead X should be pressed against

the other pin of the mains plug. H the bulb

CHECKING THE CIRCUIT

Testing a unit to determine if a resistance 02
choke is incorporated in the H.T. negative side

of the circuit.

lights, this shows that the negative connec-
tion of the H.T. unit has little or no resis-
tance in circuit.

Shunting Resistance Values.
In this case the H.T. unit is quite suitable

for the modified arrangement.
When the unit is used in this way with

an ordinary set it will be necessary to con-
nect a resistance across the - and+ 120/150 -
volt output terminals to prevent the H.T.
voltage rising unduly.

In these circumstances the shunting
resistance, Fig. 1,, may be 20,000 ohms for
a 15-milliamp type H.T. unit, 10,000
ohms for a 20-milliamp unit or 7,000
ohms if a 25-milliamp model: This will
prevent the voltage applied to the driver
and other valves being excessive. C. R.
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OUR SPECIAL SECTION FOR
SHORT-WAVE ENTHUSIASTS

Conducted by W.L.S.

IN this, the first of our new short-wave
sections, I want to start off with a
heart-to-heart talk to all those readers

who already possess a short-wave receiver.
Included in this category there will doubt-
less be happy readers and miserable ones ;
successful and unsuccessful ones ;
and here and there, perhaps, a
thoroughly disillusioned man who
thinks that " these short waves
are all bunk."

Right at the outset, if my
word counts for anything at all, I want
to assure any of these latter that short
waves are not all bunk. On the other
hand, they are at last beginning to assume
an air of great importance.

Readers who have tried out short-wave
reception and given it up in disgust have
possibly been unlucky. They may have
been a little lacking in perseverance or
(and I hate to say it) they may have been
merely stupid.

How Does Your Set. Look ?
I don't think there are many in the last

class, but I have met them, and I assure
my better -informed readers that there is
nothing more pathetic than the sight of a
not -too -skilled wireless fan trying to
initiate himself into the mysteries of short
waves without any help from the technical
periodicals.

Ask yourself an honest question straight
away. Does your receiver look at all like
either of those appearing in the sketches
on this page ? And if so, which ? .

Tidiness, as I have often said before, is
enormously important, chiefly because it

NEATNESS ALWAYS PAYS

1111"111111,19,,

" Tidiness is enormously important, because it
induces that frame of mind that makes one look

after details."

induces that frame of mind that makes one
look after details. I am not going to harp
so much on sheer neatness as on this atten-
tion to details, which, taken separately,
may seem unimportant. But, oh, how they
add up !

Attention to thtail is the secret of
success in short-wave work, and
W. L. S. tells you how to be sure of
good results right from the start.

Get rid of that " No. 28 D.C.C. complex."
Wire your receiver up with a civilised gauge
of wire, and if you don't solder, then for
goodness' sake use a pair of pliers to screw
your nuts down with (unless you have a
" P.W." " multi -tool," which is even
better !).

I have had receivers sent to me for test
which have literally " come to pieces in
me 'and," in the immortal phrase of the
lady who " does for one."

8 * II

M

Always connect
the tuning coil
directly across
its variable con-
denser with as
short leads as

Possible,

I don't like blowing my own trumpet,
but I wish all my readers who do untidy
work could see the trouble I have taken
witli my present short-wave receiver to
make everything really rigid and per-
manent. It's very well worth it, too,
because it has held its calibration to less
than 10 kc. for quite a long time.

The " Tank " Circuit.
For instance, I can still tell for certain,

by the dial reading alone, whether the
station I am listening to is V E 9 G W on
49.22 metres or W 3 X AL on 49.18
metres. That, in itself, isn't a tremen-
dously important point, but it does imply
that the innards of the receiver don't walk
about when a lorry goes past the door 4

There is one specific point that I must
mention once again. As soon as you have
read this page, go straight to your short -
waver and see whether your main tuning
condenser and detector -grid coil are really
connected together in the manner shown
in the small sketch. This grid coil and its

associated condenser should be treated as
if it were what amateur transmitters call
their " tank" circuit.

Connect your condenser as directly as
you possibly can to the coil that it is
supposed to tune. Don't have " strange

interludes," as a friend of mine
calls them. That is to say, don't
take your wire from the moving
plates to the L.T. - terminal
on your valve holder, and just
hope that it finds its way round

eventually to the earth end of the coil.
Next, refer back to the other diagrams,

and reflect upon the importance of being
tidy with the externals of your set. Battery
wires should be of heavy gauge (at least,
the L.T. leads should, and the H.T. leads
should be well insulated). Take them
directly, too. And another important point
-don't leave all sorts of junk lying about
on the table that your set lives on.
Those Mysterious Crackles.

Many cases of chronic crackles have been
traced to something right outside the set,
such as tools rolling about on an old alu-
minium panel, or something of that sort.

Another lesson to be learnt from those
two little pictures is in the layout of the
panel. Don't use up old holes in the panel
and have condensers and resistances flopping
about at all sorts of angles.

Well, so much for " How You Do It."
Next week I will begin to deal with " What
You Do "-which, as I have already hinted,
is far less important, provided that you
have started on the right lines.

AVOID UNTIDINESS

" I have had receivers come to me for test which
have literally come to pieces in me 'and.'
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on the Short Waves-Page 2:
gir

WHAT TO SEARCH
FOR AND

WHEN TO LISTEN

THE majoi.ity of readers of these notes
will, presumably, not have much
opportunity for listening on short

waves during daylight, except at week-
ends. For that reason it will be best to
concentrate on the stations that may be
heard during the evening.

The times given should prove fairly re-
liable from now until about the middle of
May.

Between 6 p.m. and 8 p.m. it should be
easily possible to log Nairobi (V Q 7 L 0)
on 49.5 metres. Daventry (G S A), on
49.59, will probably be picked up first, and
should serve as a useful guide.

Plenty to Pick Up.
There will be very little else of any

particular interest on the 49 -metre band at
that time of the evening, but on the
lower bands there is usually plenty to look
for. W2XAD and W 8 X K, on 19.56
and 19.72 metres respectively, should be
coming over well until a later and later
hour each day. W 8 X K, on his other
wave -25.27 metres-should be even better
and last even longer.

On the 31 -metre band there are three
fairly reliable Americans at the present
time-W 2 X AF (31.48), W1XAZ
(31.35) and W3 X AU (31.28). The Em-
pire station G S B is just above W 2 X A F,

while G S C is between W1X AZ and
W 3 X A U. It is worth one's while to
find out definitely whether G S B or G S C
is transmitting at the time, as they, like
GSA. make very useful " pointers " in
the 31 -metre band.

Round the Other Side.
Sydney (V K 2 M E)-the most distant

station that many readers of " P.W." will
ever hear-is rather an uncertain quantity
nowadays. The best time to look for him,
definitely, is on a Sunday morning between
6 and 8 a.m. If conditions happen to be
good for Australia he will probably be

HAVE YOU EVER HEARD

This is W 1 A R B, an American
ran by Mr. J.

heard as late as midday, but at a greatly
reduced strength by then.

It is a well-known phenomenon among
short-wave enthusiasts that, once one has
picked up some particular station for the

amateur station
B. Buckley.

HIM ?

at Connecticut,

first time, one seems to be able to find him
whenever one wants to.

Once you have acquired the knack of
finding Sydney, and logged - his dial
reading accurately, you will find it possible
to tune him in regularly week after week.
No prize is offered, but we should be
interested to hear from the reader who can
claim the longest unbroken " innings " on
VK 2 ME.

Late at night, of course, the easiest sta-
tions to receive, and the most consistent,
are the various Americans between 46 and
50 metres, including some stations on the
north coast of South America.

Bound Brook (W 3 X L), on
46-69, is usually one of the
best U.S.A. stations. The
other Bound Brook station
(W 3 X AL), on 49.18, runs
him fairly close. Other easy
stations to find are Miami
Beach (W 4 X B), on 49.67-
just above Daventry G S A-
and Cincinnati (W 8 X A L),
on 49.5 --just below.

South America.
Of the South Americans the

most conspicuous is generally
H J 3 A B F-Bogota, Colom-
bia-on 48 metres. It is well
worth one's while to draw
a large-scale graph of the
wavelengths between, say,
45 and 50 metres and to plot
stations as they are identified.

It is then generally possible to identify the
others who keep one waiting for a call -sign.

No mention has been made of the
Europeans, because they may be had for
the asking at practically any time of day.

THIS week I want to deal, in very concise
form, with remarks of general interest
that I have found in my corre-

spondence. Readers who have confined
themselves to queries will be dealt with
next week.

R. N. (Topsham) has definitely received
the rather slippery C P 5 (La Paz, Bolivia),
and has received a verification from them.
J. W. (Newtownards) has difficulty in
getting W 2 X A F on.3148 metres,, but has
heard another American on roughly the
same wave that he describes as " very
amateurish." He finds Bound Brook
(W 3 X L) still the best American.

Another " Bite " Coming.
G. B. (Accrington) is a hardened case

who denies that the effects of a bite from
the short-wave bug are permanent. He
finds that once he has heard all these DX
stations, and knows that he can get them,
he is no longer interested., He says : " I
am quite satisfied that if I had the proper
components I could get all that you can, so
why should I worry ? " Never mind,
G. B. You'll get another bite later on !

The week's bright idea comes from
R. C. W. (Liverpool), who says : " If these
short-wave adaptors don't satisfy the high -
efficiency hounds, why don't they build a
red-hot short-wave set and use a broadcast
adaptor with it ? " This fellow is a,

martyr to " man-made static," but seems to
be resigned to it.

Another quotation : " We have a tramcar
depot about 200 yards away, and the drivers
seem to pride themselves on the fatness,
brilliance and length of duration of their
sparks."

What with that and the broadcast set
downstairs (1921 vintage), R. C. W. has
a happy time. But does he worry ? No !
Questions next week, R. C. W.

A Good Start.
E. M. A. B. (Clacton) has started on short

waves by the simple expedient of removing
the coils from an ordinary 0-v-1 receiver
and substituting short-wave coils. And
he tunes things in without a slow-motion
dial ! What a hand !

He suggests building a small short -waver
which can be coupled, via a transformer,
to the " pick-up " terminals of an ordinary
all -mains broadcast receiver. Excellent
scheme, provided the B.C. set has a good
volume control. I imagine a 1 : 1 trans-
former would be preferable to an ordinary

type.
My Short -Wave One," by the way,

appeared on April 16th, 1932. I shouldn't
be surprised if a better and brighter " One "
were on the way.

A number of readers write to say their
friends have been asking them what is the
good of short waves when Americans are
so easily heard on medium waves. They
need not worry ; such reception is likely to
fade out with the approach of summer, and,
anyway, no one can hear Australia on
medium waves W. L. S.

fact WA fr
k%

Ws

ANEW and rather interesting trans-
mission is announced from the
recently established station, C R 6 A A,

in Portuguese West Africa. The wave-
length is 41.8 metres, or very nearly
the centre of the amateur 40 -metre band.
Doubtless the usual welter of European
amateurs will make things rather difficult,
but we may reasonably expect to hear
them when conditions are favourable.

And now comes the " Wireless Pioneers'
Society." The originator tells me that
membership is to be confined to people
" who have spent the greater part of their
lives at wireless."

Pioneers in every sense of the word are
welcomed, but particularly those who have
done their little bit to make universal
communication possible by helping to
develop the short waves.

Technicians, commercial operators,
" hams," " DX hounds " and all are
eligible, provided that they can prove what
the originators term their " senility " in
the short-wave field !

The address is M. Mickelson, 3229,
Bloomington Avenue, Minneapolis, U.S.A.
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EXPERTS INSIST ON ATLAS

fir EVERY BATTERY SET
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...BECAUSE no other units have such a reserve of power.
Voltages are higher, outputs greater, smoothing finer.
There is an ideal "ATLAS" A.C. or D.C. Model for euery
type of set-table, console or portable-home constructed
or commercial-even "Class B" and "Q.P.P." and 25 -
cycle models without extra charge. Every designer of
note specifies "ATLAS," the only units to win the Olympia
Ballot for two years in succession. Scrap your expensive
batteries and cut running costs io LESS THAN V- a YEAR

by following the experts-insist on "ATLAS."

cp 24

* POST THIS COUPON NOW! *

14. CLARKE & CO. (M,CR.) LTD.,
Atlas Works, Patricrott, Manchester.

Please send me a copy of Booklet 87, telling me how to
convert my Battery Set to Mains Operation with an
-ATLAS - Unit.

NAME

ADDRESS

ASK YOUR DEALER HE KNOWS
30/2 4
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SAFEGUARDING YOUR L.T.
Some interesting comments upon battery beads and their effect on

the life and trouble -free working of an accumulator.
By " COLLOID."

TN 1901 I installed in a printiffg firm a
1. rather large storage battery made by

a leading British firm. The demands
-made upon it were heavy ; for ten hours
a day it was charged at the maximum
rate, while practically all this charge was
used up during each night.

Yet, in spite of this heavy work, when I
left the firm six years later, the battery
showed very little wear. There was not
much mud at the bottom of the cells, which
had never been cleaned out, while the plates
were scarcely warped at all.

Such a performance is, of course, un-
usually good. To what was it due ? In each
cell was a flattened glass tube containing
three glass floats, or beads as they were
called

Indicating the Charge.
One only floated when the acid was up to

the proper gravity for full -charge ; another
did not sink until the acid had reached. the
dilution corresponding to discharge; while
a third sank somewhat before the previous
one, serving the purpose of the yellow -
traffic -signal light, warning the user that
the danger point was not far distant.

The battery owed its successful working
to the fact that the signals yielded by these
floats were scrupulously regarded. If,
after the cells had been gassing freely for
an hour, the full -charge bead did not float,
the acid strength was increased until it did,
while it was seldom that the "yellow -
light " signal was so far disregarded as to
allow the discharge bead to sink.

In those days batteries were usually
large and costly, and half a guinea for a
bead hydrometer was a negligible factor.
To -day wireless and motoring have brought
about the use of millions of small accumu-
lators, yet the necessity for careful adjust-
ment of the acid has become, not less im-
portant, but much more so.

The paste of the old-time plates was
simple enough-just red lead or litharge
mixed with dilute acid. The chemist to
one of our large modern battery manufac-
turers told me recently that there is now no
more happy hunting ground for the research
chemist than in the field of battery -plate
pastes.

The Importance of Correct Gravity.
Now, each make of plate works best with,

acid of appropriate gravities, both for the
full charge and the discharge points ; an
acid incorrect by TO or 30 points may
destroy a good battery in a few weeks.
Ifenee it is of the utmost importance that
every cell, even of the many -celled
H.T. accumulator, should contain beads
put in by the maker ; but that is not
enough.

A lady once told me that the bead in
her battery worked all right when the bat-
tery was new,. but that it soon lost its
efficiency and never rose upon full charge.
No wonder that the battery was worn out
and useless within a year ! Of course, the
truth was that the charging station did not
trouble to fully charge the cell ; the lady

ran it down too low, thus sulphating the
plates and causing the acid to become more
and more impoverished.

Another user once asked me to test her
battery. The acid showed no readable
gravity, and I tasted it; it was absolutely
plain water.

it is certain that even the poorest make of
accumulator on the market, if provided with
beads accurately adjusted by the manufac-
turer, will outlive twice over the most
expensive type if the user has not this
perfect means of keeping the acid properly
adjusted.

Here is an important warning to those
who wish to get the best life out of their
batteries : never accept the cell from the
charging station unless the " full -charge "
bead is floating in every cell.

A VALUABLE CHECK

4.21.
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Some batteries have three beads, to indicate the
various degrees of charge. By enabling the
listener always to keep his accumulator in tip-top
condition these beads greatly increase the life of

the battery.

Also, if the battery runs nut of current
while the discharge bead still floats, add
water to the cell until the bead sinks before
sending for charging ; otherwise, the acid
being too strong, the cell will be
taken off -charge by the, bead indication;
which iri reality only represents partial
charge.

The development of the modern battery
bead may be of interest to readers. The
earliest attempts at snaking beads cheap
enough for small batteries consisted of
cores of what looked like pith, covered with
a hard layer, apparently of sealing wax.
Another early model was just simply india-
rubber. Yet another type was frankly
candle grease.

It is safe, however, to say that the
modern bead is as much a triumph of
chemistry as is the present slow -discharge
battery plate, and it is covered by many
patents.

Here are a few of its essential character-
istics :

1. It must be totally insoluble in and
unaffected by the acid, even after years of
immersion-a feature possessed by no
imported bead that I have seen.

2. Its co -efficient of expansion over a
fairly wide range must be closely that of
the acid.

3. Its surface must have no tendency to
hold gas bells adhering to it.

4. It must not become sticky and adhere
to the walls of a dry accumulator case, even
after prolonged exposure to sunshine in a
shop window.

British Beads the Best.
It is a matter of congratulation for the

English manufacturer that British beads
are the best in the world, that the importa-
tion of foreign makes by reputable accumu-
lator manufacturers has ceased, and that
there is even some export trade in the
British article.

The value to the user of a good bead is
so great that no conceivable tariff could
keep it out : for I would repeat the advice,
which I would impress upon all battery
users : Careful respect for the beads put
into your cells by the manufacturer will
more than double the life of your battery.

'Lk *
GANGED TUNING

Accurate trimming is essential to
success in single -dial receivers.

IN these days of band-pass circuits, often
with coils of the iron -cored variety, the
use of gang condensers is becoming

more and more general. And yet, from
correspondence received, it would appear
that very few home constructors realise
the need for accurate trimming or know
how to achieve this.

Perfect trimming can only be carried, out
with the aid of a high -frequency injector
and a valve voltmeter, but one can very
closely approach accuracy by tuning in a
station below 15 degrees on the dial, and
trimming to that. If the station happens
to have a tuning note so much the easier.

Always aim at achieving the state of
" in trim " with the trimmers screwed up
as little as possible. The less the capacity
added in this way the better will the set
keep ganged over the wavebands.

Choose a Weak Station.
The aerial trimming will usually be a bit

flat, but other circuits, especially with
Ferrocart coils, will be sharply defined in
their optimum trimmer settings. First
slack the aerial trimmer well back and
concentrate on the other one or more,
bringing the aerial in trim at the last.
The weaker the signal you trim on the -better,
and if you have to use reaction it's better
still : the detector circuit will then show
exceedingly sharp trimming.

But remember that not only are well -
matched coils and a well -matched gang
condenser essential for success, but also a
condenser unit free from mechanical faults
such as spindle whip or slackness in bear-
ings. Especially is this important where
Ferrocart coils are concerned. The con-
denser must be a good bne. If it isn't you'll
never get it trimmed. D.R,
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ESSENTIAL T:
BIFOCAL
THREE

All Constructors of the
Bifocal Three who confine
themselves to the specified
Components will be guaran-
teed the results claimed
for this wonderful Set.

Designed by nine of the leading component manu-
facturers-Therein lies the success of the Bifocal
Three-Every component used is therefore the
best of its kind. J.B. is universally acknowledged
to mean complete efficiency and advanced design
in J.B.'s special field. The J.B. Popular Logs and
Differential Reaction Condenser for instance.
The two Popular Logs are fitted with the J.B. "D"
type Slow Motion mechanism. The price com-
plete with 3 -inch dial and knob is 7/6.
The J.B. Differential Reaction Condenser has Bake-
lite dielectric between vanes, which makes short
circuit at normal voltage impossible. The price
complete is 4/6.

PRECISION
INSTRUMENTS

Advertisement of Jackson Bros. (London), Ltd., 72, St. Thomas' Street, London, S .E.1 'Phone : Hop 1837
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PRODUCING
The £50 prize offer which
POPULAR WIRELESS
has made for the best
radio play written by
a reader before March
31st, 1934, has already
produced a remarkable

response.

" THIS is the National programme. To-
night we are broadcasting a radio
play

All over the country people settle back in
their chairs and prepare for an hour's
enjoyment. How many of you ever think
of the work which has gone into the pro-
duction-the casting of the play, the pro-
ducer's preparations, his conferences with
hard-working engineers, balance - and - con-
trol experts, studio managers, conductors
and effects staff, to whom so much of the
success or failure of a production may be
due? And then the days and days of
rehearsal !

Mixing the Studios.
Let us go through the production of a

radio play step by step, as seen from the
more technical point of view.

First, the apparatus. We have a num-
ber of studios, some designed for
music, some fot speech, some as
special -effects studios, all booked
for the production. Each of
these studios will be required at
some part of the script, or it may
be necessary to take sounds from
each at the same time-music,
speech and effects - and mix
them together in order to attain
a desired composite sound. -

In order to mix together the
output of all these studios they
are linked to a dramatic -control
panel. In appearance this is a
long grey panel with a rather
formidable array of knobs and
switches. Separate potentio-
meters on this panel are con-
nected to each studio, so that
they may be faded imor out as
required.

The Green Light.
The mixed output from this

panel goes to the B " amplifier,
where, too, great variations of
strength are levelled out by the
man " on control." From the
" B," after further amplification, it goes by
land line to the transmitters.

The D.C. panel is equipped with a set of
switches communicating with green lights
in the various studios in use, and by the
use of these the actors or singers get their
cues. " Speak on a green light," says the
producer-that is, when the light in their
studio comes on, that is their cue.

Another switch on the panel puts into
circuit the " talk -back " microphone in the
D.C. room, by means of which the producer
may speak to his cast.

The problem before the producer and the
technicians working with him is how to
make the best use of all this apparatus to
attain the results which he has in mind.

At some convenient time a meeting is

RE

By
WILLIAM MAcLURG

called, at which all the points, are discussed.
"An outdoor seene," says the balance -and -
control expert. "Don't you think we had
best play this in 6B ? "-a studio with a
very slight echo and giving a definite
" outdoor " quality.

" A small room "-this will be played in
6C, a dead studio with no echo and giving
the impression of a small, closed space. A
third scene, perhaps, is a banqueting hall,
and it is decided that 6A would be most
suitable for this.

" We'll need artificial echo for this,"
says the D.C. operator, and so artificial
echo is booked in connection with Studio
6A. The types of microphones to be used
are discusser) and the necessity of using

PRODUCING A STORM AT SEA

The fascination of the B.B.O. Effects Department, with its boundless
possibilities for making every imaginable kind of noise, should not mislead
intending radio playwrights into thinking " effects " the be-all and end-all of

microphone production.

sound -absorbing screens. The effects expert
is called upon to give his views of how and
where the various effects shall be produced
-whether from gramophone records, from
an effects studio, or in the same studio as
the speakers. Every little point is gone into.

Ready for the First Rehearsal.
The play goes into rehearsal-the first

two or three rehearsals will be done in one
studio. The producer makes suggestions
and works out the characterisation with the
cast, instructing them as to which studios
they will use, what light cues they will get
and so on. Then a microphone is brought
into use, and the producer and balance -and -
control man between them work out rela-
tive positions of players and how to obtain

DIO PLAT'
In this article, written
by a member of the
B. B. C. Productions
Department, some
more practical help is
given to those readers
who have not yet sent

in their entries.

the sounds required. Then comes the first
full rehearsal taken from the D.C. panel.

The engineers have connected every-
thing up, as was decided upon at the pre-
liminary meeting ; the correct microphone
and screens are in each studio ; the amplifiers
are set at the right strength, and exhaustive
tests have been made to ensure that every-
thing is in correct working order.

Fitting in the Programme.
" Stand by, everybody," says the pro-

ducer through his talk -back microphone.
" Everybody in their coned studios-we'll
begin "; then to the D.C. operator : " Right ;
we'll start."

It may be necessary to stop many times
to get details right ; new ideas may be
thought of and applied ; the technical details
may be altered ; but gradually, as rehearsals
go on, the thing shapes. It is timed by

a stop -watch at a run-through.
Five minutes over ; rm afraid

we'll have to cut something,"
says the producer - the diffi-
culties of programme building
mean that the time allocated
to a play must be strictly ad-
hered to.

At last the final rehearsal is
over. " Fine ! Play like that
to -night and we'll have a great
success "-a smile of satisfaction
plays across the probably rather
tired face of the producer.
"-Quarter to eight to - night,
everybody."
" All Set " at Last.

A final meeting between the
producer and the technicians
takes place during the afternoon,
perhaps. " I think you had a
little too much wind in that storm
scene. Keep 6E faded down
more "-and the D.C. operator
makes a note to this effect. " Can
you build up that riot scene
more ? " the control expert is
asked. "Your crowd in 6A was

a bit too vigorous," the studio manager is
instructed. " Well, keep them all on their
toes to -night and it'll be a great show."

Eight o'clock ! The cast is all assembled
each in his or her correct studio. The
announcer stands ready ; each expert is in
his place. The red lights commence to
wink in the studios. Up in the D.C. room
warning lights flash .up on an indicator to
show that all is ready in the studios below.
The D.C. operator presses the control -room
buzzer and the winking red light becomes
a steady glow-the circuit is alive and ready
for transmission. The first studio is faded
up ; a key is pressed ; below in the studio a
green light glows.

" This is the National programme. To-
night we are broadcasting a radio play-"
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H E
B.B.C.
has it-self to

blame for
the comparative failure of the public
to give due credit to the work of the
Regions and stations outside London.
Although it is true that matter originating
in London tends to bulk even in local pro-
grammes, it is also true that the Regions
themselves are now beginning to contribute
more substantially to London programmes.

Despite the centralising policy of head-
quarters during the past five years, there
are still clear signs of much enterprise,
ability and originality in the provinces.
The gallant staff of the Regional centres,
although handicapped by lack of money,

broadcaster of wide experience, with a
valuable literary background. Although
born in the South, he is now accepted as one
of the leading public personalities of the
North Country. Supporting Mr. Liveing
there is Mr. Fitch, formerly Director at
Glasgow and then at Plymouth. He looks
after administrative detail.

An Able Producer.
The programmes are the special concern

of Mr. Harding, who is one of the ablest
dramatic producers that broadcasting has
discovered. It was he who planned and
carried out the great Empire Christmas
Day programme of 1932. Then there is
Victor Smythe, specialising in music.
He, too, is well known in the North Country
and fully merits his high artistic reputation.

surveying and sifting useful local talent
in the Region itself.

Down in Cardiff Mr. E. R. Appleton
presides over the broadcasting fortunes of
Wales and the West of England. Mr.

Appleton, in addition to his'ordinary
B.B.C. work, has become recognised as one
of the religious prophets of the post-war
period. His " Silent Fellowship " feature,
given from Daventry 5 X X, as well as on
the West Region, has brought comfort and
consolation to many thousands of listeners.
His books on religion are read all over the
world. His Sunday afternoon feature,

known as
"Joan and
Betty," in
which he uses
his own family
to explain
religion to
children, is
also successful.

To his other
accomplish-
ments Mr. Ap-
pleton has
added a Welsh
hardship, and,
as an English.
m a n, he is
extraordinarilypopular
throughout
Wales.

His.chief
diversion a p -
pears to be pro-
ceeding rapidly
from one place
to another in
enormous
motor -cars,
which he drives

with exceptional skill. Mr. Appleton has
also had his staff raided by London, but,
as substantial compensation, has been re-
inforced with an exceptionally competent
programme director in the person of Mr.
Sutthey, who has already ingratiated
himself not only in Wales, but also in
Devon and Cornwall, where, in the past,
there has been a feeling of neglect.

Likely to Enlarge.
Down at Plymouth Mr. Parsons, for-

merly of Swansea, acts for Mr. Appleton.
The West Region is likely to require new
staff when the contemplated collecting
studio is established in North Wales.
The purely Welsh part of the programmes
has its own staff, the chief personality being
Mr. Sam Jones, to whose credit is the
" Cobblers " series of programmes which
has attracted much interest throughout
the Welsh -speaking world.

(Continued on page 1129.)

The centralising policy of B.B.C. headquarters has not succeeded
in damping the enthusiasm or initiative of the Regional Directors.
You will be glad to know something of the principal personalities

involved.

BY OUR SPECIAL INVESTIGATOR

have accomplished miracles in programme
building. Therefore those who are in-
terested in broadcasting as a whole will
be glad to know something of the per-
sonalities in -
volved.

Of course, the
most important
Region, both in
population and
in resources, is
the North ofEngland,
centred in
Manchester.
There Mr. E. G.
D. Liveing,
popularly
known as " Red
Ted," con-
tinues to exer-
cise sway as
Regional Direc-
torfor thewhole
area from Man-
chester to New-
castle -on -Tyne.
There was
danger a few The doyen of Regional Direc-months ago ton is Mr. Percy Edgar, an
that Mr. Live- te slog pplicareapefrorsowntlgi; hein

ing would be the
is responsible.stolen by

the London headquarters, but the prior
importance of his work in the North was
ultimately recognised. Mr. Liveing is a

THE MIDLANDS

Over at Newcastle -on -Tyne is Mr. E. L.
Guildford, who used to be in charge of the
Nottingham station, which he took over
when Mr. Liveing was promoted to Man-
chester. Then at Leeds there is another
experienced broadcaster in the person of
Mr. Fox, the representative for that area.

The Midland Region is captained by
Percy Edgar, the doyen of Regional
Directors and the Chairman of their Con-
ference. Mr. Edgar, too, has become an
esteemed public personality in the area for
which he is responsible-that is, from
Shrewsbury to Lincoln.

Well Up-to-date Studios.
The B.B.0 headquarters in Birmingham

are in some respects more up to date in
studio arrangements and so on than
Broadcasting House itself. Mr. Edgar's
keen sense of entertainment values and his
intense humanity have stamped them-
selves so deeply on the programme tradi-
tion of the Midlands that he has an appre-
ciative audience far outside his Own area.

Mr. Edgar has suffered losses in staff
which would have discouraged less stout-
hearted people. London stole from him
Joseph Lewis, the father of B.B.C. light
music, and Charles Brewer, who has a
genius for dramatic production of the
lighter kind. Recently, however, Mr.
Edgar has been reinforced by the acquisi-
tion from London of Mr. Victor Hely
Hutchinson, who is doing valuable work
not only in music generally, but also in

THE WEST

Mr. E. R. Appleton, originator
of the " Silent Fellowship " and
other such programmes, presides
over the radio fortunes of Wales

and the West of England.
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A FRAME - AERIAL TRAP.
Wriii+a frame aerial, separation of

stations in different directions is
purely a matter of correcting the
direction of the frame.

It sometimes happens, however, that
interference comes from a station in
line with the one being received.

I have experienced this trouble with
a 7 -valve superhet with a 22 -in. frame.

I have cured it by fitting a wave -
trap in the frame, as indicated in
the sketch below. Inside the main
frame-which is wound in two banks of
five turns each side-I have fitted a
10 -in. winding of 16 turns of 26 -gauge
enamelled wire, wound in plane with
the main frame.

The new winding is arranged inside
the main frame.

The ends of this sub -frame are
connected to a'0005 variable condenser
on the panel of the set, and having no
connection with any part of the set
circuit.

The small frame tunes practically in
step with the main frame,, and when
rotated to the same dial reading as the
main dial will completely cut out any
station however strong.

If interference is present I tune in to
the interfering station, then cut it
completely out by tuning in the wave -
trap ; then on dialling the station
required the interference is eliminated.

CHECK THE INSULATION.
IF absence of results or weak reception

leads you to suspect the aerial has
a leak or is shorted to earth, the
following simple test will soon show
whether this is the case or not:'

Phones and H.T. batteries are the only
two items needed.

Connect one side of an H.T. battery
to one tag of a pair of telephones. Join
the other telephone tag to the aerial
lead-in and the remaining side of the
battery to the earth lead. (One has to

assume for this test that the earth
connection is reasonably good.)

If, on  now removing one of the
battery plugs, anything but the faintest
of clicks is heard, the aerial may be
safely assumed to be leaky. A fairly
loud click will indicate that it is
shorting to earth somewhere.

AN ADJUSTABLE SPANNER.
TO make the device shown, you will

require a piece of tool or key
steel 14 in. by I in. Saw or file the steel
to taper, and then cut the teeth with a
smooth file.

Different sized nuts can be handled
with this spanner.

necessary slots have been cut in the
body of the canister next the lid coin-
cident with the terminals on the coil
for wiring purposes, this can then be
placed in position in the lid, and it then
becomes a firm fitting. For earthing
the screen a hole should be drilled in
the bottom of the canister body and
a terminal then mounted.

It is possible to obtain aluminium
paint at the same stores as the canisters,
and if this is applied to the screen it
gives a professional finish to the job.

TO STOP
THRESHOLD HOWL.

SUCCESS in the operation of a short-
wave set of the simple single -

valve type depends mainly upon a fine
adjustment of the reaction control
and a condition of operation where the
valve is on the " edge " of oscillation.

Unfortunately this condition is not
always simple to obtain, owing to an
effect which is liable to occur on short
waves when the valve goes in and out
of oscillation at an audible frequency
clue to changes in the circuit charac-
teristics.

The effect which is termed" threshold
howl " is manifest as a disturbing howl
in the earphones.

It is frequently possible to overcome
this, however, by a simple expedient.
This consists merely of inserting a re-
sistance of about 10,000 ohms between
the anode terminal of the detector

ONE GUINEA FOR THE BEST WRINKLE !
Readers are invited to send a short description, with sketch, of any original

and practical radio idea. Each week £1 1s. will be paid for the best Wrinkle
from a reader, and others published will be paid for at our usual rates.

Each hint must be on a separate sheet of paper, written on one side of the page
only. Address your hints to the Technical Editor, " Popular Wireless," Tanis
House, Tallis 'Street, E.C.4, marking the envelope " Recommended Wrinkles."

Will readers please note that the Editor cannot, in any circumstances, guarantee
to return rejected Wrinkles, and that payment for published hints is not made until
ten days after they appear ?

The best Wrinkle in the issue dated Feb. 3rd was sent by Mr. W. H. Grayling,
8, Milton Road, Cambridge, to whom a guinea has been awarded.

SCREENING COILS.
PASSABLE coil screens can be

obtained from the cheap stores
at a cost of 3d. or 6d., depending on
the size required. These screens con-
sist of tin canisters which are made for
the purpose of holding coffee, tea, etc.
The sizes obtainable should cover prac-
tically all the unscreened coils in use,
but if they are too big they can easily
be cut down with scissors or hacksaw.
Ample clearance should be allowed
around the coil.

The method best adapted for their
use is to stand the coil in the lid of the
canister and then screw through the
coil on to the baseboard. After the

It is advisable doubly to insulate the
connections to the coils.

valve holder and the terminal of the
component next in the anode circuit.

FOR PROGRAMME NOTES.
T has often occurred to me that it

would be a great advantage to the
listener in general if he had a sheet of

The sheets are quickly and easily
ruled up to the desired scheme.

paper divided into seven spaces and
marked for the days of the week on
which could be entered the particular
items on the programmes to which he
particularly wished to listen. A sheet
of the size of the pages of " P.W." is
just a handy one for, this purpose,

Furthermore, as people like to keep
diaries these pages would come in
useful and could be bound.

AUTOMATIC GRID BIAS..
BEIN G desirous of using automatic

grid bias on my " Cosmic "
Three star model, and being on D.C.

+t

Eacrwrza.07

4'00 Ohms
FID-tinsar

Ohms

ExceLfMs
e.

2-4.1

400 0)&7719
Patireeter

This Circuit provides two variable grid
bias tappings from the mains.

mains, I evolved the scheme as in the
diagram, and have found it a great
success.

With 25 milliamps anode current I
have 25 volts G.B. available, with two
variable tappings, the first giving me
about 10 volts and the second from
12 to 25 volts. Where the negative
main is earthed and the mains are
noisy it may be necessary to make the
first condenser 4 mfd. Decoupling for
the G.B. taps is, of course, necessary.

STOPPING " PONGING."
VALVES are by no means so

microphonic as they were, and
unsprung valve holders are returning
to fashion. The result is that when a
valve that is troublesome in this way
crops up, it is not so simply cured.

The following remedy is probably
the simplest of all when the set is
connected with stiff wire and the.
valve holder is not sprung:

Simply remove the fixing -down
screws for this component, when it
will probably lift a quarter of an inch
or so above the baseboard and become
sprung. If it does not, it is a simple
matter to give it a slight pull up,
when it will remain suspended by tne
wiring.

INSULATED PLIERS.
ON rare occasions when the radio

constructor handles pliers among
live wires, a safe precautionary measure
is to obtain two pieces of fin. inside
diameter rubber tubing and force each
piece along the handles of the pliers

Rubber tubing makes quite a useful
insulator for the grips of radio pliers.
until they almost foul the action of the
pliers and, leaving about 4, in. beyond
the extremities of the handles, a very
effective insulation is provided.
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The Pilot Kit
SERVICE was
founded in 1919.

BIFOCAL THREE
KIT "A" CASH OR C.O.D. £5 15 0

PILOT AUTHOR KIT
EXACT TO SPECIFICATION

TELEVISION DEPARTMENT

IN FULL SWING
Send for Detailed Lists.

EVERYTHING TELEVISION
CASH - C.O.D. - H.P.
CONVERT YOUR SET TO A FIRST -GLASS RADIOCRAM

- efficient' and
instantly -with t

he UNIGRAM

Includes 11 lass
A.C. electricGramophone
Motor. Automatic Stop, Universal Pick- up, Volume
Control.

Quickly adapted -even by the most
inexperienced -to any set which
already has pick-up terminals or
socket. A job of a moment to
connect leads to your present set
or mains supply. It's then ready
to play. Complete in attrac-

Complete in attrac-
tive modern cabinet.
Cash or C.O.D. (car-
riage paid), £4/19/6.
or yours for 51.
down balance in 10
monthly payments of
10/6.

NEW W.B. P.M.4A. MICROLODE PER-
MANENT MAGNET SPEAKER, complete
with switch -controlled multi -ratio input
transformer. Cash or C.O.D. Carriage Paid,
12/2/0.
Balance in 7 monthly payments of 5/9.
ROLA F.R.6 P.M.23 CLASS B SPEAKER
with input transformer, Cash or C.O.D.
Carriage Paid, 11/19/6.
Balance in 9 monthly payments of 4/6.
NEW BLUE SPOT 29 P.M. PERMANENT
MAGNET MOVING -COIL SPEAKER With
input transformer. Cash or C.O.D. Carriage
Paid, 11/12/6.
Balance in 6 monthly payments of 5/-.
N EW BLUE SPOT PERMANENT MAGNET
MOVING -COIL SPEAKER 45 P.M. With
input transformer. Cash or C.O.D. Carriage
Paid, 12/5/0.
Balance in 7 monthly payments of 6/-.
R.- & A. MULTEX EXTENSION SPEAKER
for Commercial or Home -Built Receivers, Send
past or present, no matter what the circuit. 4/.
Chassis Model.
Cash or C.O.D. Carriage Paid, 11/10/0. only
Balance in 7 monthly payments of 4/-.
N EW LUMEN SKYSCRAPER FOUR ALL- Send
WAVE CHASSIS MODEL, complete kit com- 1nf3prising all components, including set of Lissen
valves. Cash or C.O.D. Carriage Paid,15/12/0. only
Balance in 11 monthly payments of 10/3.
8.7.11 SENIOR PICK-UP AND TONE ARM Send
WITH VOLUME CONTROL. Cash or. C.O.D. 5/.
Carriage Paid, 11:17;6.
Balance in 7 monthly payments of 5/-. .only

CASH BARGAIN

Send

5/9
only

Send

4/6
only
Send
5/.
only

Send

6/ -
only

PETO -SCOTT

MAINS
UNITS

Cash or C.O.D.
D.C. MODEL

A wonderful opportunity to
Possess a guaranteed PETO-
SCOTT Eliminator. 20 m/a
output at 120 volts. 4 Tap-
pings. Soundly constructed in Carriage Paid.metal case.
As above, but with 25 m/a output. Cash or 1 gh
C.O.D. Carriage Paid ... ... .. ... ...
Pox 5.C. Rains, 120 -volts, 25 m/a. 4 *27/6
Tappings. Cash or C.O.D. Carriage Paid ... `-'

ANY ITEM SUPPLIED SEPARATELY

Pete -Scott plywood baseboard, 12 in. X I s.
so in. X tin... ..

Varley Bifocal Focusing Coils 1
2 J.B. 0005-mfd. condensers Popular Log

Benjamin on -off switch
x J.B..0003-mfd. cliff, condenser, type xo8o
2 Bulgin wave -change S.105 switches,

Pete -Scott ready -drilled panel, 12 in. X

1 Ferranti type A.E.4 L,F. transformer
2 Dubilier 0005-m1/41. 62o condensers,
I Belling -Lea S.G. anode connector ..

1

1

15

4
6

3
17

2

x T.C.C. moox-mfd. condenser, type 34.. 1
2 Benjamin 4. -pin valve holders. "Vibrolda" 1

1 Benjamin 5 -pin valve holder, " Vibroldar 1

1 Dubilier 2-meg. resistance .. .. 1

2 Bulgin screened Standard H.F.9 chokes 7
a T.C.C. *x-mfd. condenser, type 25o.. 1
1 T.C.C. 2-mfd. condenser, type 50 .. 3
1 Dubilier 2-mfd. fixed condenser, type BB 3
a Ferranti new type 5,00o -ohm resistance 1

a Benjamin " Autocontrola " unit .. 7
a Westinghouse Westector W.6.. .. 7
1 Dubilier roo,000-ohm z -watt resistance 1

2 Belling -Lee terminal mounts fitted with
4 type R terminals 2

x Ferranti new type 5o,000 -ohm resistance 1

Wire, screws, flex, etc... .. .. 2

KIT " A " Cash or C.O.D.
----
15 15 0

Set of Specified Valves .. 61 19 0
Send

BIFOCAL COILS as specified. Cash or C.O.D. 4/6
Post Free.

Balance in 4 monthly payments of 4/6. only

See the PILOT
on the carton. It's
a real guarantee:

KIT "A" FAiurtshtors'speKciiateodf

parts, including Ready -drilled
Panel, Baseboard and VVestector,
but Less Valves and Cabinet.
Cash or C.O.D. Carriage Paid.
65 : 15 : 0

KIT "B"
As for Kit " A " but
with Valves only.
Cash or C.O.D. Car-
riage Paid. 27:14:0.
Or 12 monthly pay-
ments of 14/-.

Or Yours for

106
Balance in 11
monthly pay-
ments of 10/8.

KIT "C"
As for Kit " A " but
with Valves and Peto-
Scott Cabinet. Cash
or C.O.D. Carriage
Paid. : 6.58:11
Or 12 monthly pay-
ments of 15/9.

RECOMMENDED
PETO-SCOTT Walnut CABINET

1716

hand french -p'

This handsome

cabinet is con -

material andbeautifully
polished. Ma-
cassar veneers.
CASH OR C.O.D.

walnutpolished

stru cted
throughout in
ft r s t quallt,

Tacking a n d
Carriage 2/6

extra.
SEND FOR 1934 CABINET CATALOGUE.

ORDERS OVER 10/- SENT C.O.D. CARRIAGE AND POST CHARGES PAID

PETO-SCOTT 30 Ratio
EXTENSION SPEAKER
Suitable for 1001 Receivers,
including CLASS B. G.P.PSuper - Power
and Pentode
outputs. In-
stantly adjust-able ratios.
Cash or C.G.D.
Carriage Paid,
29/6. yours
for 2/6 bal-
ance in 6
monthly pay -
merits of 4/9.

BARGAIN

PHILCO 5 -VALVE BALANCED
SUPER -HETERODYNE

LOWBOY CONSOLE MODEL 56.
All. Electric; seven tuned circuits with single dial
control. Gives amazing performance with new
economy in operating costs. Duo wavelengths; no
leak between lsaildri. -Illuminated dial, no reaction;
chassis and tuning condenser floating on rubber.
Oversize, energised M.C. Speaker with large baffle -
board gives exquisite, full tone. Beautiful cabinet
in Walnut and Oriental woods with rich inlay's.
Height, 391 in.

C OUR

s PRICE 12 C Or 1111onth-
N IYTaYments
S

of 16/6.

IMPORTANT Miscellaneous Components
Parts, Kits, Finished Receivers

or Accessories for Cash, C.O.D. or H.P. on our owl
system of Easy Payments. Send us a list of your 'wants
We will quote you by return. C.O.D. orders value ova
10/- sent carriage and post charges paid (GREAT
BRITAIN ONLY). OVERSEAS CUSTOMERS CAN
SEND TO US WITH CONFIDENCE. We carry a specia
export staff and save all delay. We pay half carriage -
packed free. Send full value phis Sufficient for hal
carriage. Any surplus refunded immediately. Hire
Purchase Terms are NOT available to Irish
or Overseas customers,

S.T. 500
KIT "A " (kirnitErsriggia'gjggg:
including Telsen Class B Output Choke, Peto-Seott
"Metaplex " Baseboard and Ready -drilled Panel and
Terminal Strip. Less Valves and Cabinet. With FULL-SIZE
Blue Print and copy of "Popular Wireless" z5.5.0
Oct. 21st. Cash or C.O.D. Carriage Paid.

or 12 monthly payments of 9/6

KIT "B"
As Hit " A," but
including 4 Speci-
fied Valves. Cash
or C.O.D. Car-

or12 monthly pay.
ments of 13/9.

KIT "CT"
As Kit " B," butincluding Pet ta-Sc ot t -SpecifiedWalnut TableCabinet. Cash or
C.O.D. CarriagePaid, 18_9_9
or12 monthly pay.

ments of 15/6.

KIT"C As Kit " 8,"
LottcludinPeto-Sc

Specified Walnut Consoletse Cabinet.
Complete with Baffle Baseboard Assembly,but less Speaker. Cash orC.O.D. Carriage Paid ., .. £9-19-9

Or 12 monthly payments of 16/3
If Peto-Scott Permanent Magnet Speakerrequired add 19/6 to Cash Price or add1;9 to each monthly payment.

PETO-SCOTT CO. LTD., 77, City Road,
London, E.C.1. Tel.: Clerkenwell 9406.-7
West End Showrooms. 62, High Holborn,
London, W.C.1. Tel. : Holborn 3248.

Dear Sirs, -Please send me CASH/C.O.D./11.P

for which I enclose £ 6 d.
CASH/H.P. Deposit.
NAHE
ADDRESS

oetioP.W.. 10/3/34sa..soireom .. .

SEND DIRECT to AVOID DELAY CASH, C.O.D., or EASIWAY
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LOUDSPEAKER.
WE have already dealt with

the balanced - armature
principle under a separate

heading, but we have still to
consider in detail the other
popular principle-i.e. t he
moving coil.

The moving -coil principle was
invented by Sir Oliver Lodge in
1898, but did not come into
general use until some thirty
years later.

Its theory of operation is
quite simple. Attached to the
diaphragm is a small coil, and
this coil is situated between the
poles of a strong magnet.

When current is fed into the
coil (it is often referred to as the
speech coil) it (the coil) tends to
move at right angles to the lines
of force set up by,the magnet.
In tins way the diaphragm is
vibrated in accordance with the
current variations.

The early moving -coil loud-
speakers invariably employed
electro-magnets, but recently
improved technique has enabled
the, desired intense magnetic

TRIPLE OUTPUT

Illustrating the method of joining
hree or more speakers in series with
simple switches to take any speaker

out of circuit as desired.

fields to be obtained with per-,
manent magnets. Nevertheless,
" mains -actuated " moving -coil
speakers are still widely used,
especially with mains sets.

It will be appreciated that the
efficiency of a moving -coil loud-
speaker to an extent depends
upon the freedom of movement
of its speech coil (and diaphragm),
and upon the intensity of the
magnetic field in which it moves.

A wide " gap "-i.e. space
between coil and pole pieces-
ensures that rubbing will not
take place should the coil
become distorted or go " off
centre," but will reduce the
sensitivity. It. is largely a
mechanical problem to obtain a
satisfactory compromise.

The impedance of the speech
coil is very low, sometimes a

matter of only a few ohms, and,
advantageously, it varies little
at different audio -frequencies.

Clearly, though, a transformer
of the step-down type is neces-
sary to " match " the coil with
the output stage of a set. Such
a transformer is frequently
included in the construction of
the loudspeaker.

condenser are attracted to each
other when they are given an
electrical charge. In the con-
denser type of loudspeaker the
diaphragm comprises a thin,
flexible sheet of metal in close
proximity to a fixed, solid plate,
the two plates thus constituting
a condenser.

"TERM
, 11/11017VIOING

ASSOCIATE- I EC.
Every aspect of radio practice presented in a readable

manner for easy reference.

In order that the low notes
should be reproduced properly
a " baffle " is required, as has
already been shown. If notes
of 32 cycles are desired the
baffle must have an overall
area of at least 110 inches square
(32 inches square is needed for
ion cycles).

Alternatively, a well -designed
cabinet can be employed, and is
generally preferred owing to its
greater compactness. In this
case care must be exercised to
prevent resonances within the
cabinet, either by padding it with
absorbing felt or other sub-
stance or by
opening its
back,althoughthis latter
may not al-
ways result in
a complete
elimination of
the effect.

There are
other loud-
speaker princi-
ples which
have not been
discussed i n
this survey,
and these are
the " r e ed,
w h ere in
vibrations are
imparted to a
diaphragm
merely by the
fluctuations from a magnetic
system directly affecting a metal

reed " ; the ' inductor " prin-
ciple, also an electro-magnetic
method, and the capacity or
.condenser type.

In this last advantage is taken
of the fact that the plates of a

SPEAKER MATCHING

This diagram of the essentials of a
moving -coil loudspeaker shows how
a step-down transformer is used to
match the coil with the output of the

set.

General Notes.
The object of making the

diaphragm of a loudspeaker in
conical form is to obtain as
great a stiffness as possible and
still keep the diaphragm light in
weight. A flat diaphragm of
similar material to that usually
used would not vibrate as a
whole, and it can be visualised
that initially only the centre of
it would be pulled in and out,
the vibrations extending to the
edges in waves.

Even with stiff material and
good conical construction there
is a tendency for this to happen

at the higher
frequencies.
The technical
term  for the
effen:t is
'paper break-

up."
The conical

construction
intensifies the
directional
effect of the
higher fre-
qu nc i e s,
which leave
the speaker in
the form of a
beam.

When it is
desired to use
two or more
loudspeakers
it is generally

convenient to join them in
series (Fig. 2). Simple single -
pole (on -off) switches can then
be used to cut out of circuit
those speakers not desired. But
it must be realised that proper
" matching " becomes difficult
in such an instance.

Should long leads be used,
perhaps to connect loudspeakers
in other rooms to the set, an
output transformer or choke -
condenser filter in the set itself
is highly desirable, otherwise the
leads will be carrying the H.T.
current.

LOW TENSION.
The voltage applied to the

filament or cathode of a valve.
It is frequently abbreviated as
L.T., and the L.T. battery is the
battery used for the purpose of
supplying filament -heating
current.

METAL RECTIFIER.
A rectifier consisting of an

oxide -coated copper plate in
contact with a lead plate. The
rectification occurs between the
copper and the layer of copper
oxide on its surface, the purpose
of the lead merely being that
of making contact with the oxide.

In practice a number of
" sandwiches " of this nature
are combined in each metal
rectifier " unit " when it is
desired to handle more than a
certain voltagq or current.

A series arrangement is neces-
sary for the higher voltages, and
groups are joined in parallel
for the greater currents.

A SIMPLE SCHEME
MeGcr1

Tra/re.yforraer, 'ee-c4"7/...;

AC
Maims 4t4

OP

P93
A metal rectifier can be used as an
alternative to the valve rectifier in

practically any circuit.

The metal rectifier was ori-
ginally developed for use in
mains apparatus, and in this
work it can be used as an alter-
natiNfe to the valve rectifier in
practically any circuit. In Fig.
3 it is shown connected as a
half -wave rectifier.

More recently a special type
of metal rectifier able to rectify
(detect) at a radio frequency has
been perfected. Known as the
Westector, this can displace the
valve as a detector in certain
circumstances, and is widely
used in automatic volume
control circuits.

It is also employed in a H.T.
economy arrangement for re-
ducing the H.T. current taken
by a power valve.
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UNIFORMITY

One .. . out ! Two . .. out ! All together with clock-
work rhythm. No room here for individual inaccuracies
--uniformity is the order of the day. And so it is in
the factory where T.M.C. Hydra Condensers are made.
Manufactured by the most up-to-date machinery in
special air-conditioned shops, all T.M.C. Hydra Con-
densers conform to their rated capacities to within
very narrow limits of tolerance. It is this accuracy,
combined with absolute reliability, which makes T.M.C.
Hydra Condensers so essential for the good perform-
ance of your set.
Always build with T.M.C. Hydra Condensers. They
are available in metal cases and in tubular form in all stan-

dard capacities at very attractive
prices. Write to the Sole Sales

Distributors if you have any
difficulty in obtaining
supplies of T.M.C. Hydra
Condensers.

IC
13 RITISH MADE

HYDRA
CONDENSERS

Price List from
SOLE SALES DISTRIBUTORS FOR

GREAT BRITAIN:

HARWELL LTD
The Sessions House, Clerkenwell Green, London, E.C.I

Telephone: Clerkenwell 6905

MADE BY TELEPHONE MANUFACTURING CO. LTD

NEW
WESTECTORS

SPECIALLY

DESIGNED for

RADIO -FREQUENCY
 DETECTION

Since the introduction of the type " W
Westector a year ago, experimental work
has been proceeding on the lines of
making a metal rectifier suitable for use
as a detector at radio frequencies.
This research has culminated in the pro-
 duction of the " WX " Westector, which
uses smaller rectifying elements with a
corresponding decrease in capacity, en-
abling it to be used in a satisfactory manner
at frequencies of up to 1,500 kilocycles,

The " WX Westector has a very high
impedance, throws but little damping
on the circuit and may be used as a
detector in any type of receiver. It will
work efficiently with an H.F. input as
low as 3 volts, and good results may be
obtained with even lower H.F. voltages
by biasing the Westector to a point of
optimum rectification.

The type " WX is a development of,
and in no way supersedes, the type " VV "
Westector, which is still without a rival
when used for battery economy, or as a
second detector in a superheterodyne
receiver.
You will Wa,1 fo know more about this useful component. The
coupon below and a 3d. stamp to Dept. P.W. will bring you full
details together with a copy of our booklet, The All Metal
Way, 1934."

COUPON
The Westinghouse Brr.ke & Saxby Signal Co., Ltd.,

82, York Road, King's Cross, London, N.1.
Please send me' The AI Metal Way, 1934," and full details
of " WX Westectors (or which I enclose 3d. in stamps.

Name

Address
P.W. 10.334.

Wlwf
TYPE

PRICE TB
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ALTHOUGH there are many con-
structors who are fully acquainted
with the Morse code, there must be

a very great number to whom the dots and
dashes have little significance. These
listeners often have no means available
with which to practise the code, and are
therefore unable to familiarise themselves
with it sufficiently to attain the required
speed necessary to decipher a straight-
forward message-yet all that is needed is a
Morse key, a battery and a buzzer.

A very efficient Morse key, however, can
be made quite easily from odd workshop
material. It will be seen from the accom-
panying diagrams that the main portion
consists of a piece of aluminium, which is
pivoted on two elbow -shaped pieces of
similar metal. A block of plywood, a small
spring and a few 6 B.A. nuts and bolts
complete the material required.

The spring and stops are adjustable in
order that the tension on the key and the
space between the contacts can be varied
according to individual requirements.

FULLY ASSEMBLED

Bose

Met /597- E066144
Krso6

1;4'

Nu 4 Corznev-se.rove
Base

The complete diagram of the key ready for action
makes the method of construction perfectly clear.

Afainsay

MORSE PRACTICE
FOR EVERYONE

The increasing interest in short-
wave listening is bringing a re-
newed desire to know the Morse
code. Below are details of a
simple practice key which can be
made from odd material in the

workshop.
*

The main bar, saddle and brackets
should first of all be cut from one piece
measuring 8i in. x I in. The strip must be
smoothed off by slightly rounding the sharp
edges and subdivided into four parts, the
length of the main bar being 416 in., the
saddle 1+ in. and the brackets 1 in. each.
This completes the actual cutting, and
once the smaller pieces have been shaped
as illustrated the necessary holes can be
drilled.

Easily Constructed.
To ensure satisfactory drilling a light

line should be marked down the middle of
the main bar and the hole positions
scratched on the metal. Measuring from the
rear end, these positions are : in., in., 1 in.,

in., I in., in.
The saddle piece must fit flush against

the underside of the main bar, with the
holes / in. apart. A size 32 drill should be
used for each hole.

The gap adjustment is made possible by
enlarging the end hole and inserting a

6 B.A. nut. Two small brass washers are
soldered to either side of this nut to keep it
firmly in position.

With the above parts on hand the key is
now ready for assembling. The brackets
are screwed to the plywood base at a
distance of a little over / in. apart. This
allows for the inclusion of two small washers
to prevent side play.

The bolt which acts as a pivot is passed
through the brackets and saddle piece and
held in position by means of a nut. By
fixing a battery and buzzer in circuit
practice can be
commenced.

It is a mis-
t a ken opinion
among many
keen listeners
that commercial
transmitters
work at a speed
greatly in excess
of amateur capa-
bilities. This, of
course, is far
from practice,
and it can be
safely assumed that very many do not
average more 'than 20 words per minute
counting five letters to the word.

In fact, on the ultra -short wavebands it
is not uncommon to receive stations trans-
mitting at no more than 12 words per minute,
and sometimes even less. At these speeds
reception should not present any difficulty
after a little regular practice. A. w. y:

THE PARTS
illavn ea,

44.

Saciate

Showing howhow the main bar,
the saddle piece and the
brackets are cut and drilled

before assembling.

*
I N last week's talk on simpli-

fied radio sums we discovered
that a logarithm is made up

of two parts. The first is the
characteristic and the second the
mantissa. To find the mantissa
we have to look up the number
in a set of tables, but the charac-
teristic we supply ourselves.

Many of you will already have
a suitable set of log, tables in
your possession (such as those
in the " Manual of Modern
Radio "), especially if you have
some old school books handy.
" Logarithmic and other Tables,"
by Frank Castle, M.I.Mech.X.,
is a particularly useful
little book. It includes
logs., anti -logs. and a
mass of other time -saving
information. The cost is
sixpence, and the pub-
lishers are Macmillan &
Co., Ltd., St. Martin's
Street, London.

Well, assuming that you
have the necessary four -
figure tables, the next
procedure is to discover
how to use them. This
is not difficult, as you
will quickly see.

Here goes. On this page we
are reproducing a small extract
from a set of four -figure log.
tables, and this is how you would
find the log, of a number :

Suppose you wanted to know
the log. of 5163. First of all, run
your eye down the extreme left-
hand column for the first two
figures of the number. In this

SPECIAL BEGINNERS' SUPPLEMENT-CONTINUED.

RADIO SUMS SIMPLIFIED

case they happen to be 51.
Right ! Now cast your eye
along the rows of figures op-
posite 51 until you arrive at the
number 7126 under the figure
6 in the top row. This is the
mantissa of the number 516 ;
but the number we are finding
the log. of is 5163.

first difference column and in
the 51 row. By a coincidence it
happens to be 3. Add this to the
log. of 516 and you get 7126
plus 3, which is equal to 7129.

Thus you have the mantissa
of the number 5163. The
characteristic of 5163 is three,
i.e. one less than the number of

For the first two numbers 51
look down the extreme left-
hand column, and then along
the row opposite 51 until you
arrive at the third number, 6,
in the top left-hand row. The
four figures in the 51 row and 6
column are 7126. To find the
last figure of the number 5163
look in the differences column
under 3 and in the 51 row. The
difference to be added is 3. Add
this to 7126, making a total of
7529. Find the characteristic,
which is 3 in this case. The log.
of 5163 is, therefore, 3-7129.

But what if the number be

WHAT A LOG. TABLE LOOKS LIKE
0 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9

50 6990 6998 7007 7016 7024 7033 7042 7050 7059 7067 1 2 3 3 4 5 6 7 8
51 7076 7084 7093 7101 7110 7118 7126 7135 7143 7152 1 2 3 3 4 5 6 7 8
52 7160 7168 7177 7185 7193 7202 7210 7218 7226 7235 1 2 2 3 4 5 6 7 7
53 7243 7251 7259 7267 7275 7284 7292 7300 7308 7316 1 2 2 3 4 5 6 6 7
54 7324 7332 7340 7348 7356 7364 7372 7380 7388 7396 1 2 2 3 4 5 6 6 7
55 7404 7412 7419 7427 7435 7443 7451 7459 7466 7474 1 2 2 3 4 5 5 6 7

This extract from a table of logarithms will help you to follow the
simple examples given on this page.

This is not difficult. All that
you have to do now is to pro-
ceed along the top row of numer-
als, and past the first figure 9,
until you come to the numbers
that are split into three groups of
I 2 3, 4 5 6 and 7 8 9 respectively.

These three columns are the
differences. The fourth figure
of the number 5163 is found
under the figure three in the

whole numbers. You can also
prove this by Lfirst principles if
you bear in mind that the
log. of r,000 is three and of
io,000 four (t,000 = 10 and
10,000 = io4 ; see last week's
article).

Hence log. 5163 is 37129.
Suppose we run over this

quickly once more.
To find the log. of 5163 :

51.63 or 516.3 instead of
5163 ? Would the log. be
very different? The answer
is, "No." Only the charac-
teristic would be changed.

Thus log. 51.63 becomes
1.7129, and log. 516.3 is
2'7129. The characteristic
in each case is one less
than the number of figures
to the left of the decimal
point (one less than two
figures (51) is one, and for
516 it is two).

But often it is necessary
to find the log. of numbers which
are less than unity. For instance,
such numbers as .134, '062, and
.0004 are all less than one.

Decimal one (.1) is merely an-
other way of writing /to. Deci-
mal nought one is the same as
Roo. With numbers of this kind

the characteristic is negative
and next week we shall have
more to say about this.

*

*
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IF we could travel straight upwards from
the earth's surface we should pass in
succession through the following regions;

First, the ordinary, an atmosphere of com-
paratively dense air subject to violent
storms and other movements in bulk; next,
a calmer and more -rarefied layer known as
the " stratosphere," at a temperature of
from 70 to 100 degrees below freezing ; then
the " ozonosphere," a warmer region
sparsely occupied by oxygen ; and finally,
the " ionosphere," stretching up to a height
of 150-200 miles.

" Free " Electrons.
The ozonosphere normally contains very

diffused oxygen, but under the impact of
ultra -violet rays from the sun the oxygen
molecules are split up into free electrons
and ozone. As the gas molecules are widely
separated, electrons liberated from one
molecule do not readily form up with
another, but remain in the free " state.

The ionosphere is the home of vast
multitudes of free ions and electrons, which
have been projected directly outwards
through space from the sun and trapped in
these outer confines of the earth.

The ozonosphere and ionosphere are both
essential to long-distance wireless reception.
The latter is the seat of Appleton's Layer,
which reflects the shorter waves ; whilst
the former contains the well-known Heavi-
side Layer, which handles the medium and
longer waves. Since both layers are formed
by radiation from the sun, conditions there
naturally vary from time to time. As wave
reflectors they are more efficient at night,
when conditions have settled down " to a
state of equilibrium.

Certain highly interesting but little-
known effects can be traced to this picture
formed by modern scientists of an earth
surrounded by at least two highly ionised
layers.

We know, for instance, that the earth is
a huge magnet having a North and South
Pole. There will, therefore, be a magnetic
field and magnetic lines of force stretching
in all directions from North Pole to South.
At the same time the ionised layers in the
ozonosphere and the ionosphere must be
considered as conductors, since electrons
can move freely through them.

Generating Electric Currents.
Now, when a wire or other conductor is

moved bodily through a magnetic field a
current is induced which tends to flow
through the wire in a direction at right
angles both to the wire and the field. This
is the well-known principle of the dynamo,
where a coil of wire is driven past a series of
magnetic poles to generate m constant
supply of electric current.

Accordingly, if the upper ionised layers

We have heard a great deal lately
about the attempts to fathom that
unexplored region above the
earth's atmosphere-the strato-
sphere. In this particularly
fascinating article our contributor
deals with still more remote
regions above the earth and
their proved effects upon radio

transmission and reception.
By SEXTON O'CONNOR.

are moved bodily through the earth's
magnetic field we must expect an electric
current to be generated. Although both
the ozonosphere and ionosphere lie well
outside the turbulent movements of the
ordinary atmosphere, they are, nevertheless,
subject to influences which cause them to
move bodily in definite directions.

Effect of the Moon and Sun.
The action of the moon, as we know,

produces tidal movements in the sea. So
does the sun, though the effect is less
pronounced. In exactly the same way both
heavenly bodies cause tidal movements,

A
TYPICAL

BEAM
STATION

" The reflecting action (of the ionised layers above the earth) is comparable
with what occurs in " beam " wireless, where a single transmitting aerial

is backed by a series of reflecting wires."

both in the atmosphere and in the more
attenuated regions which lie far above.

When a wireless wave comes in contact,
say, with the Heaviside Layer it sets the
free electrons into motion at its own
frequency. The more easily it is able to do
this (i.e. the more free " electrons there
are about) the less energy is wasted or

absorbed and the more completely is the
wave reflected back.

The reflecting action is comparable with
what occurs in " beam " wireless, where a
single transmitting aerial is backed " by
a series of reflecting wires. The waves from
the single energised aerial set the reflecting
wires into oscillation, and they re -radiate
or reflect the waves back in the required
direction. Very little of the total energy is
absorbed or " wasted " by the reflecting
wires.

Polarised Waves.
There is, however, another factor which

comes into play at the Heaviside Layer.
The earth's magnetic field, as we have
already seen, is constantly acting on the
free electrons in the layer, tending to move
them along definite paths. For this reason
the layer does not " conduct " equally well
in all directions, but favours that in which
the electrons are already in motion.

The consequence is that the reflected
wave is substantially " polarised " in that
plane. If, for instance, we imagine the
wave as it arrives at the layer to be of the
higgledy-piggledy variety (i.e. polarised in
all directions), then it is definitely sorted out
at the layer and is returned to earth largely
polarised in one particular plane.

How Fading is Caused.
The importance of polarisation lies in its

effect on fading, which, as we know, is due
to interference between the direct or earth-
bound wave and the reflected sky wave.
Unless the waves are polarised they can
have very little effect on each other. It is
only when both sets of waves are polarised
in the same plane that signal strength will
increase if they combine together in phase

and will fade if they
arrive out of phase.

The ground wave
is already polarised,
because the earth's
surface gradually
absorbs the vertical
magnetic component
and dissipates it in
the form of eddy
currents.

As we have seen, the
sky wave is similarly
polarised by reflection
from the Heaviside

Layer. Accordingly the two waves are able,
when they meet, either to destroy or
strengthen each other in the way so typical
of fading. The effect is intermittent, because
the conditions at the Heaviside Layer do
not remain absolutely constant, but tend to
fluctuate slightly from time to time, thus

shifting " the plane of polarisation.
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Being leaves from the Technical Editor's Notebook

of

NEW COMPONENTS FOR Q.P.P

*'

nUIESCENT Push -Pull has always remained aQ
fairly attractive alternative to Class B amplifi-

cation, but since the introduction of the new Q P21
Naives it is likely to come very much to the forefront.

The QP21 is two pentode valves in one, and it
"enablesQ.p.p." more simply and more effectively

to be put into practice.
The only snag is that the new valve has new

optimum load requirements, so that many of the
transformers at present fitted to loudspeakers will
not be suitable for it. -

However, that ever -enterprising concern, -Radio
Instruments Ltd., Purley Way, Croydon, are already
in production with an output choke which enables -
the difficulty to be overcome.

The new double pentode valve for Q.P.P. (the
Q.P.21) has necessitated the production of
specially matched output chokes. Here is the
R.I. model, together with a suitable input trans-

former of the same make.

Styled the DY53, this choke provides three ratios
with which the new valve can effectively be matched
with speakers adjusted for ordinary triode and
pentode valves. -

It is a very useful component.

*
AN INEXPENSIVE CHOKE

Of

The two main requirements for an efficient ILI%
Choke are high inductance and low self -capacity.
The inductance is necessary so that the choke can
offer a high impedance to H.F. currents, but this
would be offset were the self -capacity to assume
undue proportions.

Sect iorutlising the windings reduces the self -capacity,
but considerable wire is needed with an air core to
build up a reasonable inductance.

So, when one is faced by an H.F. choke of the
very small physical dimensions of the Bulgin Junior,
having a specification of 190,000 micro -henries and a
self -capacity of a mere three and a half micro -micro -
farads, one looks for either a miracle or a departure
from conventional design.

Robust and Cleanly Finished.
Actually what has been done is to employ a special

core of magnetic material. Not in itself an original
idea, but in this case very effective.

The choke costs only two shillings, and its per-
formance is most satisfactory over the whole broad-
casting range from about 200 'to 2,000 metres.

s It is built into a robust and cleanly finished bakelite
casing, and its terminals are placed just right for
easy and efficient wiring. Soldering tags are also
fitted for those who desire tp make soldered con-
nections.

The makers are, of course, A. F. Bulgin & Co., Ltd.,
of Abbey Road, Barking. Essex, who, by the way,

produce one of the most interesting catalogues in the
radio industry. It is packed with diagrams and
useful articles covering all the standard arrangements,
as well as the newest developments.

It is a practical text book which all constructors
should make a point of securing.

The very small dimen-
sions of this new Bulgin
H.F. choke have been
made possible by the use
of a special core of mag-
netic material. This has
produced a very effective
result, although the
price of the choke is no
More than two shillings.
Soldering tags and ter-

minals are provided.

THE 4 SLOT " FILTER

An old tag lays it down that names arc of little
importance, and suggests that if a rose were
called something else its attractiveness would not
suffer at all.

Of course, that is' wrong ; names do matter very
much.

And in radio, as in many other things, a short,
easy -to -remember name that is descriptive of the
device in one way Or another is an immense selling
asset.

" Slot," the new product of Graham Farish, Ltd.,
Masons Hill, Bromley, Kent, is a magnificent
example of apt nomenclature, and I haven't noticed
that Messrs. Graham Farish have had to explain why
they chose it !

A S a result of my tests
2-1- with the ingenious
" Bifocal Three " receiver
I was confident from the
start that the set was
destined to be a winner.
But that it should have
been such a phenomenal
success as it has turned
out to be and in so short
a space of time is a
surprise even to me.

Everywhere I go I hear
nothing but focused radio.
It seems to be the one
topic of conversation at
the moment, which all
seems to point to the fact
that the interest in
distant listening is far
from being on the wane. The reception which has
been afforded to this set, both by the trade and the
public alike, is post stimulating, and from what I
can see of it the set will be as popular six months
hence as it is to -day.

In the interests of " P.W." readers I have made
careful inquiries into the question of the supplies of
the parts from which the set is constructed, and I
am glad to he able to pass on the news that for the
time being there is no prospect of delay. But I am
told that in some cases it means working at full
pressure to keep pace with the demand, and that if
the demand is substantially increased in the next
few days there may be some alight delays.

If you take 'my tip you will be wise and secure
your parts now while the going is good, for I am
taking it for granted that 1-ou will already have
decided that this must be your set of the future.
Frankly, with the chaos which exists in the ether at
the present, if you want decent radio there is no
option in the matter.

Disturbance Suppression.
Man-made static is getting worse. Every month

In fact, it is so self -descriptive that I am ctidte sure
that if the device were advertised in such a way as
just " Fit a Slot to your Set " even the non -technical
listener would know what it was' supposed to do.

" Slot" perfectly describes a selectivity action,
and in doing only that the article is a notable con-
tribution to radio. If the listener can be made to
think of the ether as being divided up into layers of .

wavelengths, and an instrument capable of admitting
just the one layer and excluding all others as a
" Slot," he will go a long way  towards getting to
grips with the fundamentals of the art and the
necessity for all these plans and remarshallings of the
ether.

The " Slot Aerial Filter " definitely does contribute

This is a picture
of a "Slot," the
sell - descriptive
name applied to
the new Graham
Farish aerial
filter, which is
very effective in

operation.

keen selectivity to a set, and thereby acts up to the
promise of its name.

It must not be confused with that type of selec-
tivity device which gains its ends by virtually
eliminating the aerial and reducing the power of
the set to a low level. If perfect selectivity is the
elimination of all sensitivity except just enough to
pick up a few powerful stations, then these articles are
perfect !

But, of course, selectivity without sensitivity is of
little use.

An Attractive Proposition.
" Slot " is based on the sound and satisfactory

series -capacity principle. Nevertheless it is niece
than a condenser. In the one extremely compact
little construction there is both a condenser and a
switch for switching the device out of action when not
required.

Yet, all ready to fix to a set, it costs only 2s., which
would be a reasonable enough price for a small
variable condenser alone and makes it an attractive
proposition for all constructors as well as for listeners
in general.

The adjustment is made by rotating the knob, and
a very low minimum capacity is given, together with a
wide range of control. The action is particularly
smooth, and settings remain " put" even against
mechanical vibration. This, as will be agreed, is a
most desirable feature.

Is there any better way of improving the selectivity
of a set without seriously upsetting its " innards "
than by fitting a " Slot " / Well, I cannot say more
in favour of the device than that if there is a better,
simpler and cheaper way I haven't heard of -ft.

Shortening the aerial ? What about the long
waves ? With a " Slot " you are " as you were "
by the flick of a switch, and that is a final argument
in its support

Jottings of Interest to Buyers.
By G. T. KELSEY.

sees an increase in the
popularity' of flashing
signs, vacuum cleaners,
hair -driers and to forth,
and it certainly looks
as though some sort
of legislation will have to

. be introduced ere long to
prohibit the installation
of any electrical apparatus
unless proper precautions
are taken to ensure that
it does not interfere with
radio reception.

But legislation means
delay, and meanwhile,
thanks to Belling & Lee,
there is another way out.
A book that they have
just published on the

question of disturbance suppression is one of the best
efforts that I have yet seen, and I congratulate them.

The book has been prepared by the Research
Department of Belling & Lee, under the direction of
E. M. Lee, Esq., and it deals with the suppression of
practically all forms of man-made static. The
diagrams and explanations are excellent, and I feel
that this book should go a long way towards clearing
up a lot of the troubles which exist.

Copies of the book, which is entitled " Disturbance
Suppression," are available to " P.W." readers,
price 3d. each. Direct your application to Belling &
Lee, Ltd., Cambridge Arterial Road, Enfield,
Middlesex, and please do not omit to mention
POPULAR WIRELESS.

A New Drydex Battery.
Owners of the popular Philips 834B Receiver will

be interested to learn that a special " Drydex "
battery has been introduced for this set.

The type number of this new battery is H.1088,
and the list price is sixteen shillings.

(Continued on page 1128.)
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Give your set a tonic
Fit "Radio Record"-the quality
valve. You will be amazed at the
difference in your reception.

If you are troubled with whistling, crackling, howling, etc., the
" Radio Record" D.L.2. (battery -operated) really non -micro -
phonic Detector Valve will eliminate these interferences.
COMPLETE RANGE OF 2 -VOLT AND A.C. MAINS VALVES

Prices from

BATTERY HEATED
VALVES

D.L.2. Special non -micro -
phonic Detector.

H.2. High Frequency
Amplifier.

L.2. Low Frequency
Amplifier.

L.P.2. Low Consump.
small power (also
for Q.P.P.)

P.2. Power (suitable in
2nd L.F. stage).

S.P.2. Super Power.
P.T.2. Poly electrode out-

put.
S.2. Screen -Grid H.F.

Amplifier and Det.

INDIRECTLY HEATED
A.C. VALVES.

AC, HL. A.C. Detector and
Triode Amplifier.

AC, S. A.C. Screen -Grid
H.F.

AC,VS. A.C. Variable-Nfu.
AC/PT. A.C. Polytrode.
AC, P. A.C. Power.

RECTIFYING
VALVE

FW350. Full Wave Rec-
tifier (output 35o
volts x5o Milli-
amperes).

Obtainable from all Wireless Dealers or
any of Messrs. Currys Ltd. Branches.

®9 RECORD RADIO LTD.
ELDON ST. NOUSE, 2-3, ELDON ST., LONDON, E.C.2. Tel: Bishopsgate 7301

Free Gifts throughout the Spring for readers of POPULAR GARDENING

Big Packet of
Mixed
Sweet Pea Seeds

FREE today !
Sow them now and they will provide
you with a beautiful display of bloom
in summer. This number of ?OPU LA R
GARDENING is a complete guide to
topical work in the garden, and deals
with every important seasonable task.

THESE

POLAR
CONDENSERS & DRIVES

SPECIFIED for the

S.T.300
STAR

POLAR No. 4
A precision con-
denser similar to
the famous -No. 2
S.M. Aluminium
with brass pillars.
Ball bearing
spindle.

A 1.
Two Required '0005

PRICEEACH

"T
POLAR
'PANEL -MOUNTING'

DISC DRIVE
Slow motion with bevelled
scale. Provided with
lamp holder and moulded
escutcheon.

TWO REQUIRED
Price each - - ILO

ALSO
REQUIRED

SEND FOR
THE POLAR
TUNING GRAPH

3 D. POST

FREE

Three

POLAR 'DIFFERENTIAL'
The condenser with an insulated
spindle. Constructed with the
highest quality materials. Smooth
action. Complete with knob.

0003 PRICE EACH 3/®
.0001

AND

POLAR 'COMPAX'
'0005 - Price Each 2/6

WINCROVE & ROGERS LTD.,
188,189, STRAND, LONDON, W.C.2. Phoic
Works: OLD SWAN, LIVERPOOL. Eenipla Ear 2244

O 4684
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The Editor will be pleased to consider articles and photographs dealing with all radio subjects, but cannot
accept responsibility for manuscripts or photos. Every care will be taken to return MSS. not accepted for

publication. A stamped and addressed envelope must be sent with every article.

All Editorial communications should be addressed to the Editor,
POPULAR WIRELESS, Tallis House,- Tallis Street, London, E.C.4.

All inquiries concerning advertising rates, etc., to be addressed to the Advertisement Offices, John Carpenter
House, John Carpenter Street, London, E.C.4.

The constructional articles which appear from time to time in this journal are the outcome of research
and experimental work carried out with a view to improving the technique of wireless reception. As much of
the information given in the columnf of this paper concerns the most recent developments in the radio world,

k some of the arrangements and specialties described may be the subjects of Letters Patent, and the amateur
and the trader would be well advised to obtain permission of the patentees to use the patents before doing so.

QUESTIONS AND
ANSWERS

PROVIDING GRID BIAS BY ARRANGING
RESISTANCES IN THE ANODE CIRCUITS.

A. A. C. (Dysart).-" Having seen the
arrangement of resistances used by P. P.
Eckersley in ` The National Three' to provide
grid bias, I would like to use the same arrange-
ment in a straight three used for all -wave
reception.

" The detector is resistance -coupled, and
decoupling is used in all H.T. leads. What
value of resistances are required to supply the
grid bias to (1) L.F., Millard ; "(2) Power,
Mullard ; (3) Super Power ? "

It will be necessary to know the amount of anode
current flowing in each lead, and this depends to
some extent on H.T. voltage, which you do not
give.

In theory this calculation of the necessary re-
sistances is extremely simple, and it is quite possible
to ferret out all the information from Ohm's Law,
in a simple manner, for any given combination of
valves, ILT B., etc. ut in practice there are a great
many little points to watch if the scheme is to be
successful.

You will find that a practical article on the subject
appeared in the January 28th, 1933, issue of " P.W."
(number 556), and we advise you to turn up this and
read it carefully, applying the hints given there to
your own case.

(If you have not the back number in question and
cannot obtain it locally, it can be suppled by the
publishers. The address is The Amalgamated Press,
Ltd., Back Number Dept., Bear Alley, Farringdon
Street, London, E.C.4. The cost of P.W." back
numbers supplied direct in this way is 4d. per copy,
including postage.

SHOULD PICK-UP INPUT WIRING ALWAYS
BE SCREENED ?

D. L. (Stretford, Manchester).-" I under-
stand exactly what to do as regards the con-
nections for the pick-up and switch, and also
volume control, which have been fully ex-
plained in ` P. W.' But there is one thing
about the actual wiring which I do not under-
stand.

" Sometimes the pick-up lead is shown as
a screened lead. (he the Eckersley Radio-
gram' I notice that this kind of lead is used to
make connection, as well as for screening, but
in most of the sets I have noticed there is an
earthed outer casing.)

" Why is this used in some sets and not in
others ? And do you think that a screen on
the lead is advisable in my case, with S.G.,
det. and 2 L.F. circuit, arranged as shown in
enclosed sketch ? "

Pick-up leads, which are often necessarily rather
long, are particularly liable to unwanted interaction,
hum, etc., -and the idea of the screened pick-up lead
is to prevent this trouble.

Sets which are adapted for pick-up working are
naturally more likely to -have trouble of this kind
than those in which the gramophone connections
are an integral part of the design. And modern
high -magnification sets are much more liable to it
than the older and simpler sets.

A good general rule is that, unless the wiring is
really very short indeed, it is better to use screening.
And as yours is a case in which very short wiring is
not practicable we recommend you not to trust to
unscreened leads.

THAT AUTOMATIC CONTROL OF VOLUME.
Many readers have been indignant because

" Disgruntled," of Pershore, recently ques-
tioned the merits of automatic volume control.

One stalwart, signing himself " A. B. J.
(Wallasey)," after sarcastically dressing down
` Disgruntled," concludes his letter with the

remark " I pray and hope for the day that
some volcanic eruption will submerge Pershore
beneath the sea !

A Buckinghamshire reader, in a P.S., also
tilts at " Disgruntled." " On my Varley
Superhet," he says, "the A.V.C. is so effective
that I should like to give a V.C. to the man who

VALVE HOLDER

CONNECTIONS

The two dia-
grams to the left
indicate how a
seven - pin A.C.
output pentode
can be used in
place of a five -
pin valve of the
'same type.

* *

In the upper
diagram are
shown the five -
pin connections.
(The actual
valve holder may
be marked P.
instead of A.)

* *

The lower diagram shows the seven -
pin valve holder as used for an A.C.
pentode, with equivalent lettering.

*

invented it; and somebody ought to take
your correspondent (` Disgruntled') and
put him where the Big Bad Wolf will find
him."

The general consensus of opinion is that
A.V.C. is one of the greatest blessings con-
ferred on receiver design. And several
correspondents ask why it is not incorporated
as standard on all " P.W." designs.

The reason is that to be effective automatic
volume control requires a greater -than -
ordinary level of input, so it is not commonly
installed on sets with less than two H.F. stages.

Moreover, the extra components required
do not come within the reach of all pockets,
but readers can rest assured that the " P. W."

Research Department is watching automatic
volume control very closely.

THE VAGARIES OF if ADIO NORMANDIE.
Another question which has been well to

the fore in readers' correspondence is the
strength of the programmes from Radio
Normandie.

There has been a remarkable divergence of
opinion about this station, and although the
majority of listeners find themselves in exactly
the same position as our original correspondent
-who complained that since the operation
of the Lucerne Plan he had lost the pro-
grammes-others are -still getting good
results.

(A curious point is that comparatively
distant aerials are generally those which get the
satisfactory results now, and those districts
which were previously well served are the
source of the strongest complaints.)

In general, our correspondence on this
subject amply backs up our original contention
that we cannot now expect such clear reception
as was experienced before` the changes took
place.

HOW MANY MILLIAMPS ?
E. C. R. (Barkingside, Essex).-" Is a

current of .05 amps. the same as one of 50
milliamps ?

" I didn't start early enough on your
Beginners' Supplement to get this information,
so I should be glad if you can make it clear."

Yes. The prefix " milli-" means 1/1,000th., so a
milliamp is 1/1,000th of an ampere.

Expressed as a decimal fraction this is '001. And
consequently 50 milliamps can be expressed as '05
amp. (Actually, '050, but with the last nought
omitted, as is usual with demicals.)

OVERCOMING A DIFFICULTY WITH NO -
GAP COILS.

" No -gap " constructors will feel indebted
to Mr. J. Wallace Anderson, of 62, Jeenet
Street, Liverpool, 7, for some particulars he
gives in a letter to the Editor' evoked by the
recently published remarks of Mr. R. Mervyn
Lee. (In " P.W,," dated February 10th, 1934,
page 998.)

Telling of how he overcame the difficulty
of knowing on what waveband the set was
tuning, he says : " I drilled three small holes on
the panel, opposite each coil and then a
similar hole on the knob.

" I filled this with white lead, and when the
dot on the knob is opposite the various
` dots ' on the panel you have the different
ranges of the coils.

` Starting from the left hand, you have the
low waves, the centre the medium, and the
right the long waves. I also did the same with
the on -off switch, and put transfers ` On,'
` Off.'

" I may say, in conclusion, that' am highly
delighted with the set."

Other readers who proffered suggestions are
also thanked, and we think they will agree
that Mr. Anderson's way of getting round the
difficulty is . an eminently ingenious and
satisfactory one.

AN EASILY FITTED LOCAL -DISTANCE
SWITCH.

F. J. N. (Walsall) -" In your description it
says : ` A very good auxiliary control can be
obtained by arranging a resistance of about
50 ohms, so that it can be connected between
the aerial and earth by means of a switch,' etc.

" I should like to try this, but, knowing
nothing about it and the kind of switch not
being specified, I am not sure if the following
is right. (I don't want any more expensive
flashes !)

" Is this O.K. ? Ordinary on -off switch
connected with one side to earth terminal,
and other terminal of switch to ono end of
resistance. The remaining terminal on the

(Continual on page 1128.)
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SCREENED H.F. CHOKES.
Fully screened in frosted aluminium -
finished u-,iversal-mountingcases, fitted
with locked terminals. Self-inductance,
250,000µH. ; Self Capacity, 2.5/0,F.
approx. D.C.Resistance=400O. Smooth
peakless choking, 98% approx. for 200-
1,800m. (Range actually greater to
good percentage.)

LIST No. H.F.9, 3;6 EACH.

Trade

A. F. BULGIN & CO. LTD.,
Post this
COUPON

at once
for

80 -PAGE
CATALOGUE

ARE YOU BUILDING
THE WONDERFUL NEW

" BIFOCAL 3 " ?
This new receiver of revolutionary design marks a very great step
forward. Its performance is far in advance of any set yet published.
Only the finest compon:_nts are used, and results are guaranteed.

BULGIN COMPONENTS SPECIFIED
Technical Details:

WAVE -CHANGE SWiTCHES.
Fully insulated, snap toggle - action
double -pole two-way switches. Complete
with LONG/MEDIUM indicating plate.
Nickel -plated parts and laminated in-
sulation. Contact resistance, under
00111. Insulation resistance, over
50M1l. Terminal connections.

LIST No. S105, 3/- EACH.

Mark

ABBEY Rd., BARKING, ESSEX.

NAME
ADDRESS

ousolumr
LIST No.
S.10 5.

The cavIROLA11
00 EXCLUSIVELY SPECIFIED

for the
BIFOCAL
THREE

716
fhe Benjamin "Autocontrola" is something entirely new in Radio
components and makes its debut in the "Bifocal Three."
The principal function of the 'Autocontrola" in your set is to
eliminate waste in H.T. supply, and this it does : in fact it practically
halves running costs.
Benjamin 4 -pin and 5 -pin valveholders are also exclusively speci-
fied because of their perfect contact.
These are the Benjamin components you will require:
One Benjamin "Auto- One 5 -pin Valveholder - 10d.

controla" 7;6 Two 4 -pin Vibrolders
(Price does not include each - 1 Od.

Westector or external resistance.) One Battery Switch - - 9d.

THE BENJAMIN ELECTRIC, LTD.
TARIFF ROAD, TOTTENHAM, LONDON, N.17.

NO CLAWS 711"
AT LAST, AREAL

SELECTIVITY,:
DEVICE amal I
INTERFERENCE
ELIMINATOR

HERE is the real solution to
selectivity problems. The

" TONASTAT " is guaranteed to
do what so many other " gadgets " have
only claimed. It genuinely adjusts your
set to modern broadcast conditions. It
gives sharp selectivity and reduces inter-
ference without noticeable loss of signal
strength. All the Radio papers say it
is the real thing at last. It stops over-
lapping ; gives more stations ; easily
connected externally. No matter what
your set, it gives, cs confirmed by
Practical Wireless, " any required degree
of selectivity."

a

FOR A.C. MAINS
6 bATTERY SETS

Gives sharper tuning
-greater selectivity
-to all types of sets.
Greatly reduces inter.
ference.
Balances aerial with
selected station.
Reduces mush. Stops
whistle interference.
Counters earth lead
noises.
Makes a splendid
mains aerial.

TONASTAT
SELECTIVITY UNIT Cc INTERFERENCE ELIMINATOR.

At all radio dealers or post free from :
THE RADIO RESISTOR CO., LTD.,

1, Golden Square, Piccadilly, London, W.1.
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EASY TERMS
tEverything radio supplied on convenient 1

terms. For really prompt deivery entrust 1
your order tous. Goods ordered cash or i
C.O.D. despatched same day. Strict privacy. 4

Carriage Paid. PriceListFREE.

Cash
Pay

with
ment

of Instal -
No. Monthly

, Blue Spot 99 PM (StillPrice
order Months meats 4

11,

p the best uni) t .. 59/6 5/- 11 5/6 I
Set of 3

le, Blue Spot5/-
,; Atlas CA 25

V alv
. . 99/6 5/- 11 5/6

es, 1

i' (All makes)Power .. 31/3 5/- 6 51- 4
All types of A.C. and D.C. Valves also supplied. 4

r Avomi nor Universal
p TestingMotor . . 40/- 5/. 7 5/4 1

Battery.Fal20M
v. IFITi, i

6/10 - 11 6/10
P To avoid delay, will customers kindly Send first'i

Potiment wilt order?

Estd. 1925 4
THE 'ale& 1977

LONDON RADIO SUPPLY
COMPANY

II OAT LANE NOBLE STREEFLONDONS C2

ELECTRADIX
MARCH BARGAIN LIST "P"

WILL SAVE YOU POUNDS.
S. G. BROWN'S BATTERY SUPERSEDER

makes H.T. from your L.T.
2 - volt battery, rectified
and smoothed. 3 tappings.
A boon to those who are
not on the mains.
Reduced from £3/1510.
New and

Guaranteed 37/6
PARCELS of useful oddments for the Experimenter
who wants Coils, Magnets, Wire,
Chokes, Condensers, Switches,
etc., mostly ex W.D. parts. Worth a
lot more. ro lb. 7/-, or 7 lb. for 6/-,
post free. British Isles only.

ELECTRADIX RADIOS,
218, Upper Thames Street, London, E.C.4,

Telephone: Central 4611
The ONLY

MAINS UNIT suitable in'
EVERY RESPECT for CLASS" B "
CONSTANT OUTPUT 130v. AT ALL CURRENTS UP TO 55 MILLI -
AMPS. Tappings : 60/80 S.O. 80/100 DST. 130 v. POWER.
Send NOW for full description, illustrations, regulation

curve, etc.

THE BRITISH MAINS UNIT CO.,
- CROMWELL HOUSE. HIGH HOLBORN, W.C.I

OPENINGSior-

NGINEERS I
Never before has engineer-
ing offered such magnificent
chances. With the rise of
the depression, the industry
is literally teeming With first-

class opportunities. Our 250 -page Hand -book,
" ENGINEERING OPPORTUNITIES" shows
where the opportunities lie, and the easiest way
to prepare for them. The Hand -book gives de-
tails of A.M.I.Meeh.E., A.M.I.E.E., A.M.I.C.E.,
G.P.O.; etc. Exams., outlines Home -Study
Courses in all branches of Civil, Mech., Elec..
Motor, Radio and." Talkie " Engineering, Building,
etc., and explains our unique Employment Dept.
Send for this valuable Hand -book to-day-FREE.
British Institute of Engineering Technology,
101, Shakespeare House, 29 Oxford St.,London,W.1

PLEASE be sure to mention
"POPULAR WIRELESS"

when communicating with
Advertisers. THANKS

RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued from page 1126.)

resistance to the aerial terminal ; all other
wires as before."

Yes, this is the correct wiring for the scheme in
question.

TESTING COMPONENTS WITH A LOUD-
- SPEAKER AND DRY CELL.

C. T. A. (Windsor).-" About this time last
year you were kind enough to send me some
details for testing out components with dry
cell and loudspeaker. And very handy I have
found that information, which enabled me to
find not only the fault on my own set, but to
help out friends who were having trouble with
their wireless.

" Since then, having acquired a name for
testing, I have been confronted with posers
in the shape of sets having new components
in them which were strangers to me-for
instance, a, big -capacity ' wet' condenser and
Class B components.

" Can these be checked by the ' listening
for -the -click ' method ? If so I would greatly
value any details you can give fog simple
testing, to enable me to enhance my
reputation ! "

It is not possible to test electrolytic condensers by
this method, but it can be used for Class B trans-
formers in much the same way as for the ordinary
type.

First touch the two test leads on the primary
terminals of the transformer, viz., those marked
H.T + and A. (or P.). The usual double click should
be heard if the winding is O.K.

If there are more than two terminals on the
primary, as sometimes is the case, the test can be
carried out between any pair of them, so check them
all.

Deal with the secondary terminals in the same way,
checking between the G. and G.B. terminals (the G.B.
terminal is sometimes marked C.T. or C.), and also
checking between one of the primary and one of the
secondary terminals to make sure that there is not a
continuity click between these two points.

When Testing Potentiometers.
Be extra careful when testing potentiometers, as

it is not sufficient merely to apply the leads to the
two outer resistance terminals, as is the case when
testing an ordinary fixed resistance.

The usual double click should first be obtained
across these points, and then the test leads should
be transferred to connect across one of these outer
terminals and the centre (slider) terminal.

Now turn the control knob to various settings, to
make sure that contact is O.K. all round, which will
be indicated by the occurrence of the clicks at all
settings. (It is not always possible to spot a faulty
slider -contact by inspection.)

Remember, also, that the method cannot generally
be used for testing condensers unless the capacity
is :01 mfd. or greater. And for condenser testing the
clicks will be different from those obtained for

-resistances,' coils, etc.
1p the case of the condenser, one lead remains

connected to one of its terminals throughout the test.
The other test lead should first be touched Against
the remaining condenser terminal, when a single
`click should be heard.

- 'The bigger the condenser the larger this click
should be. If there is no click the condenser is faulty.

Next,' one test lead should be disconnected from the
condenser, and no click should be heard when this
is done. (If a definite click 18 heard the condenser is
faulty.)

The test lead should then again be touched
against the condenser terminal, and if no click results
from this second contact the component may be
considered as having passed the'test.

Remember that very small condensers (i.e. those
of low capacity) will not give the) loud clicks which
will result when the value Is -01 mfd. or more. And
don't forget to disconnect from the set any com-
ponent before testing it, or 'misleading results may be
obtained owing to the other wiring.

THE LINK BETWEEN
(Continued from page 1124.)

At the B.I.F.
During a recent tour of the British Industries

Fair, I was particularly fascinated with the Ekco
exhibit.

The striking possibilities of bakelite for radio
cabinets was exemplified by the exhibition of speci-
men cabinets in red, green, walnut, blue, cream,
ebony black, marble, amber and in mosaics of
brilliant colours. Many of the novel and extremely
pleasing effects which can be obtained by combining
metals and bakelite were also particularly inter-
esting.

A fine example of what can be done was the new
Ekco model 64 receiver which was exhibited on their
stand. I understand from a high official of E. K.
Cole, Ltd., that the cabinet for that particular set
was planned by Mr. Serge Chermayeff, the famous
British architect, whose scheme for the new
" shadowless " seafront at Bexhill -on -Sea has -
aroused so much comment.

Focused Radio For All.
I learn with interest as we go to press that Varleys

have just published a special " Bifocal " conversion
leaflet for existing sets. It gives full details and
circuit diagrams of the alreity famous focusing coil,
together with instructions as to how the coils may
easily be flitted to almost any set.

Interested " P.W." readers can obtain a copy of
this interesting leaflet by quoting the number to us
on a postcard in the usual way. But the demand is
bound to be phenomenal, and early (RT110. I 0application is strongly advised.

*
YOUR

S.T.
MANUAL

¶ The last Gift Token for "The Manual
of Modern Radio " appears this week
on page 1132.

If you started collecting with token
No. 3, you will now have six tokens.
Complete your Gift Voucher and send it
in at once with the necessary remittance.

No more tokens will appear for the
Manual. There is no point in delay.
The sooner you send your Voucher with
6 consecutive tokens the s000ner you will
receive your Manual.

SEND TO -DAY
, *

*
FOR YOUR GARDEN

ABIG packet of Mixed Sweet Pea Seeds
is given FREE with this week's
POPULAR GARDENING. If you

sow these seeds out of doors now, they will
provide you with a beautiful display of
dainty, sweetly -scented flowers in a variety
of lovely shades in summer. Apart from
giving colour in the garden, they are in-
valuable for cutting for indoor decoration.

This issue of POPULAR GARDENING
(now on sale -2d.) is also a complete guide
to topical work in the garden : every im-
portant seasonable task is dealt with clearly
in the freely -illustrated articles with which
it is packed. You cannot afford to be
without this number if you desire a well -
stocked flower or vegetable and fruit garden.

THE WORLD'S HANDIEST AERIAL
SELF ADHESIVE
BEST PICK-UP

NEATEST

"BETTER EVEN THAN YOU SAID IT WAS . . . While I am writing this an
"organ recital from Broadcasting House is coming through loud and clear,
"BETTER THAN IT EVER HAS BEEN ON THE 40k. AERIAL OUTSIDE."
This is from an entirely unsolicited testimonial dated 21/2/34 from Mr. W. J. Mitchell,
x, Victoria Terrace, Bradley, Yorks, the original of which, with many others, may be seen
at the offices of the British Pix Co., Ltd., rrs, Southwark Street, S.E.r.
And apart from the fine reception you get, it's THE WORLD'S HANDIEST AERIAL.

Press it and it sticks anywhere PI X INVISIBLE AERIAL Sold Everywhere
DOUBLE
LENGTH

/6

a
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THE MEN WHO RUN THE
STATIONS

(Continued from page 1117.)

In Scotland it is now possible to deter-
mine the degree of success of a bold experi-
ment undertaken there by the B.B.C.
about nine months ago. For some years
prior to the experiment B.B.C. affairs in
Scotland were in the hands of Mr. Cleghorn
Thomson, a young man of marked ver-
satility and enterprise, who had gathered
round him a brilliant staff reflecting, for
the most part, the post-war attitude and
aspirations of new movements in Scottish
art, politics and industry.

With the resignation of Mr. Thomson
last year the choice of a suitable successor
was not an easy problem. And this is
where the experiment came in. It was
decided to offer the post to the Rev.
Melville Dinwiddit, a minister of the
Established Church of Scotland at St.
Mahar's Cathedral, Aberdeen. Mr. Din-
widdie had a distinguished war record
and had also been conspicuously successful
as a padre in peace time. He provided a
considerable contrast in outlook to that of
his predecessor, Mr. Cleghorn Thomson.
But the experiment has succeeded.

Increased Support Obtained,
Mr. Dinwiddie has managed not only to

maintain the interests of youth and new
movements, but also to attract fresh support
from the older elements of the community.

He is particularly fortunate in having as
his programme director Mr. Moray Mac-
laren, a young Highlander of the romantic
school. The combination is proving ideal.

Over in Belfast there is George Marshall,
who has behind him the experience of the
successful administration of both the
Glasgow and Newcastle stations. Mr.
Marshall is a Lowland, Scot of a definitely
practical turn of mind. He had the difficult
task of taking over in Northern Ireland
from Mr. Gerald Beadle, whose tenure there
was remarkably successful. But Mr.
Marshall has managed " with full marks."
He is now one of the leading public per-
sonalities of the Ulster county, and is
proceeding to build up a new Region in
preparation for the new high -power trans-
mitter and the new headquarters which are
being constructed for him in Belfast.

THE MIRROR OF THE B.B.C.
(Continued front page 1106.)

West Regional Items.
Nine former members of the County

Borough of Swansea Police Band have
attained the distinction of rising to the rank
of Chief Constable, so that who knows to
what dizzy heights of fame some of the
present members may rise in the days to
come ?

The band is to give a concert for West
Regional listeners in the early evening of
Thursday, March 15th, when the soloist
will be Tudor Davies.

The outside resources of the West Region
will be tapped " still further on Saturday,
March 17th, with concert relays from the
Pavilion, Bath, and Dartington Hall,
Totnes.

The Bath relay will include items by
Charles Hayes (entertainer), in addition to
music by the Pump Room Orchestra.

&Talk-on:Tramping.
There can be few men who have such

strong beliefs in the value of fresh air as
Mr. Tom S. Hall, who is to give a talk on
" Tramping " in the Scottish Regional
programme on Tuesday, March 13th.

It was mainly due to his efforts that
the " Glasgow Association " increased its
membership from twenty to two hundred
and fifty members, and that it has now its
own camping grounds, holiday huts and a
residence in Lamlash.

If these things were all they would be
enough, but it is also due to Mr. Hall's
enthusiasm that the " Rucksack Club,"
the Federation of Ramblers," and the
" Association of Rural Scotland " have
flourished, and that people are now assisted
by indicators in finding their way about
Ben Lomond and Coatfell.

THE LISTENER'S NOTEBOOK
(Continued from page 1106.)

Mr. Douglas showed no signs of mike fright,
although he said he was suffering from it. On the
contrary, he seemed to make the most of Isis oppor-
tunity of expressing his views to those thcvands of
people who never read him. Yes, Mr. Dou,,,las was,
to my mind,, the outstanding item of hit week.
Apparently he used a manuscript which sic had
previously submitted for scrutiny. If this is so,
then it is gratifying to see that greater liberty is
being given to speakers nowadays. This is a good
sign.

One notices a similar freedom in some of the
utterances of Mr. Pewter and family. The hunger
searchers' demonstration, for instance, was discussed
by this famous family in a very natural and realistic
manner.

The death of the King of the Belgians provided
an unexpected outside broadcast, which those of us
who could eagerly availed ourselves of. The
Requiem Mass was deeply impressive. The chanting,

(Continued on next page.)

Use a MICROLODC with the

BIFOCAL THREE
Extensive tests show that the great advantages in this new principle
in set design become particularly apparent when a "Microlode" is used.

Bifocal Tuning, with its effect of cleaning up reception, is of the utmost
importance to reproduction. 0 The perfect balance obtainable by adjusting
the "Microlode" switch places the set's performance still further above the
average.  In addition, the improved sensitivity and crisp attack due to

the powerful Mansfield magnet bring vividness
and clarity which are astounding.

 Whatever your set the unique
performance of a "Microlode"

cannot fail to improve it. Hear

one today-and marvel at
the difference.

1111116....

MICROCODE'
(Regd. Trade Mark)

MOVING -COIL SPEAKERS
PM6 - - 32/6 PM2A - - 79/6
PM4A - - 42'- PM1A - - 120'.

Write for the new folder.

Whiteley Electrical Radio Co., Ltd., Dept. P., Radio Works, Mansfield, Notts.
Sole Agents in Scotland: Radiovision Ltd., 233 St. Vincent St., Glasgow, C.2. Sole Agents in 1.F.S.: Kelly and

Shiel, Ltd., 47 Fleet Street, Dublin.
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CLASS"B
MAINS
UNITS

Constant voltage regulation is ensured
by using a Heayberd Class " B" Mains
Unit. These Units employ Cossor
Neon Stabiliser Tube, and are the
only satisfactory models on the market.
There are two models available-one
for A.C. and the other for D.C. Mains.
Prices: A.C., 97/6. D.C., 55/-.
Stabiliser Tube, 7s. 6d. extra in
each case.

Write for go-pp booklet giving full details
and also Special Television Supplement.

F. C. HEAYBERD & Co.,
10, FINSBURY STREET, LONDON, E.C.2.

EASY TERMS PROMPT
DELIVERY

Any Amplion, Blue Spot, Baker, Celestion,
Epoch, Ferranti, Grampian, Igranic, Lamplugh,
Magnavox, Ormond, R & A, Rola, Sonochorde

or W.B. Speaker supplied.

Send 51- only
and pay balance by monthly instalments. No
references. Entirely private and confidential.
KITS, PARTS, VALVES, ELECTRIC

CLOCKS ON EASY TERMS.
Send for List of 83 Speakers and state requirements
TURN AD G E & PARTNERS, LTD.,
107, Fleet Street, London, E.C.4.

Telephone : Central 1903.

Wish.easiorciot lout
YEAR
Radio item

thelhalas at if" PER
" MPR " ELIMINATORS make

this possible.
D.C. models 21!- or 3/- monthly.
A.G. models 39/6 or 5/7 monthly.
Write to Dept. C. for full particulars.

M P. R. LA RomPoOD,E ss Ex

OABINETS
65/- RADIO- GRIM! 35/--No Middle Profite! Finest Radio
Furniture as supplied to 8. R. t

pICKETT'S . eFR EE
LIST

Cabinet (P.W,) Works, Bealeyheath, nr. London.

-EASY PAYMENTS-
" There's no place like HOLMES."
The first firm to supply Wireless parts on easy
Payments. Nine years advertiser in " Popular
Wirelesz." Thousands of satisfied customers.

Monthly
Deposit payments

TELSEN Latest 323 Kit 29/6 4/- 7 of 4/1
L ISSEN Skyscraper 4 Kit 112/6 10/- II of 10/3
EX IDE H.T. Accu. 120-v. 80/- 8/- 9 of 0/8
ATLAS Eliminator C.A.25 59/6 5/- 11 of 5/6
BLUE SPOT 29P.M. - 82/8 4/5 7 of 4/5
B.T.H. Pick-up Vol. Con. 21/- 3/10 5 of 8/10
EPOCH 20thC. M.G. - 35/- 4/10 7 of 4/10

Parts for any Kit Set. Any make of Speaker.
New Goods Obtained for Every Order.

Send us a list of the parts you require and the
payments that will suit your convenience, and
we will send you a definite quotation. Anything

Wireless.

H. W. HOLMES, 29, FOLEY ST.,
Great Portland Street, London, W.1.

'Phone. Museum 1414.

THE LISTENER'S NOTEBOOK
(Continued front previous page.)

the telling silences, the trumpet call, the muffled
tread of feet and the sound of hoofs all came through
perfectly to produce a sound -picture which for long
must remain unsurpassed.

It is such broadcasts as this that make one
appreciate the wonders of broadcasting more than
ever. A fragment of the *day was reproduced from
a strip in the evening news bulletins of the same day.
Many listeners must have appreciated this.

Have you noticed the quantities of old music -hall
songs, besides others of the half-forgotten long ago,
that fill the air nowadays ? Have you also noticed
the reception always given at St. George's Hall to
old-time music -hall stars ? It is significant, too,
that modern melody merchants are not, com-
paratively speaking, creating the furore they did.

One of the most welcome bits of news lately is
that Florence Desmond, the impersonator, is back
home again from America, and that she is to broad-
cast shortly. I hope she will cut right out that
American accent she seems to have cultivated.
According to her own story, she has been mixing with
celebrities out there, so her repertoire will have
become even bigger and better. She is a treat in
store.

I like impersonators. That's why I enjoyed
Beryl Orde. Strange there aren't more imperson-
ators to entertain us ? This particular brand of
artiste is indeed rare.

Charles Higgins is a comedian of class. He seems
to be more original than most of his fellows, or has he
revived a style that was once popular with comedians?
The style seems vaguely familiar. Anyhow, it's
good! C.B.

LISTEN TO THESE Ift
NEXT WEEK *

Sunday March 11
National. (DRAMA) : " As You Like It." The next

in the series of Shakespeare broadcasts. One can
have too much of a good thing, but Shakespeare
lovers will listen.

Monday March 12
National. (MUSICAL COMEDY) : " Big Business."

A new musical show written by John Watt and
Henrik Ege. Should be worth attention John
Watt's shows generally are. (To be repeated on
the Regional wave on Tuesday.)

Tuesday March 13
Midland Region. (FEATURE): " Choir and Cloister."

Hereford is visited by the microphone in the
third of the series of historic Midland cathedrals.

Scottish Region. (DRAMA) : " A Fool and his
Money." A wayside comedy by Laurence Hous-
man, who has recently had a very good showing
in Scotland.

Wednesday March 14
Regional. (VARIETY) : A Vaudeville programme,

including Leonard Henry, Clapham and Dwyer,
Ivy Tresmand, Yvette Damao, Ronald Gourley
and Billy Reid. An unusually strong mid -week
" bill."

Thursday March 15
National. (BAND): Military Band Concert. B. Walton

O'Donnell with the world's best military band.
Midland Region. (MUSICAL DRAMA) : " Our

Gramophone Shop." A new show by Laurie
Devine (of television fame) and her brother. T. W.
Rees. Martyn Webster produces.

West Region. (DRAMA): " Queer People." Truth
which is stranger than fiction told in play form
by John Wyndham.

North Region. (OPERA) : " Carmen." A concert
version of the famous opera, relayed from War-
rington.

Friday March 16
Midland. (VARIETY) : " The Regional Revellers."

Always a popular item.
Scottish Region. (FEATURE) : " Once in the Ball-

rooms of Europe." A programme of dances from
the Pavane to the Waltz.

Saturday March 17
National. (FEATURE) : Running commentary on

the Oxford -Cambridge Boat Race.
(VARIETY): " Tea Mixture." Matin6e for

variety lovers, including several first appearances.

TECHNICAL
NOTES

Some diverse and informative
jottings about interesting aspects

of radio.
By Dr. J. H. T. ROBERTS, F.Inst.P.

*
The Importance of the Earth.
T HAVE more than once remarked on the
1 fact that people will take endless trouble

with their sets, and with the efficiency of
the various parts of the same, and will even
go to the length of an elaborate outdoor
aerial, but will pay little attention to the
earth, apparently regarding this as a mere
detail, and a more or less optional one at
that.

It cannot be too strongly emphasised,
however, that the aerial and earth are
parts of one and the same thing. The
incoming oscillations which form the signal
energy flow between, the aerial and the
earth, and although it is true that wireless
waves will produce electrical oscillations
in any conductino object which they strike,
irrespective of whether it is connected to
earth or. not, these oscillations are very
greatly enhanced if a proper earth connec-
tion is provided.

Not only does this, as a rule, greatly
increase the actual strength of aerial signals,
but a good earth connection is the best of
all possible means for stabilising the working
of the set.
It May Cause Instability.

With a poor earth, or with no earth at
all, we are very apt to get poor volume,
instability and even poor quality, whilst
the operation of the reaction and tuning
controls will be affected. If you have never
realised all this just try disconnecting the
earth from the set and see what sort of
results you get then.

For one thing, you will probably find
your tuning all shifted out of position,
reaction all wrong and a few more things,
which I think will very quickly convince
you of the importance of some sort of earth
connection, and for preference a good one.

More and more people seem to be adopting
the buried plate or buried tube type of
aerial. I suppose this is because con-
nections to cold waterpipes, although they
usually form excellent earths, are often in-
convenient to arrange. A wire running
under a window and out to the garden
beneath frequently gives a much shorter
and more direct earth lead.
Ensuring Good Connection.

These earth rods form quite effective
earth connections provided they themselves
make good contact with the surrounding
ground. In the winter this pretty well looks
after itself, owing to the moist condition
of the soil ; but in the summertime the soil
may get so dry that there is a very poor
connection between the earth rod or plate
itself and the soil. Almost any kind of salt-
even common household salt, made into a
solution and poured around the plate-will
greatly improve matters, and another
dodge is to form a hollow in the soil around
or above the earth rod or plate so as to
collect as much moisture as possible. If
there is >1 pool handy it is a good plan to
bury your earth in this.

. (Continued on next page.)
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"We're Fluxite and
Solder-
the reliable pair ;

Famous for Soldering-
known everywhere!

AND for Radio Wiring
-there isn't a doubt;

FLUXITE and SOLDER
-you daren't be
without "

Sec that Fluxite and Solder are always by you
in the house-garage-workshop-anywhere
where simple, speedy Soldering is needed.

ALL MECHANICS WILL HAVE

FLUXITE
IT SIMPLIFIES ALL SOLDERING

All Ironmongers sell Fluxite in tins : 4d., 8d.,
ls. 4d., and 2s. 8d. Ask to see the FLUXITE
POCKET SOLDERING SET-complete with full
instructions -7s. Oil. Ask also for our leaflet on
HARDENING STEEL with Fluxite.
FLUXITE LTD. (Dent. 324), Rotherhiths, S.E.10

FOR ALL REPAIRS!

G.P.O. Engineering Dept. (No experience
required.) Commence 4 per week. Age
17-23. Excellent prospects. Free details
of entrance Exam, from B.I.E.T. (Dept. 568),

31, Oxford Street, W.1.

AIM HIGHER
Increase your chances of
Success by being taller.
Height means so much-
and the Challoner treatment
gives it quickly, surely and
safely. E.H. (Sutton) writes:
" Results are beyond expec-
tations and I am as pleased

_ as Punch." Do not hesitate.
If one box is insufficient we
supply another FREE.

Send rid. stamp for full particulars in sealed
envelope. Sample '4d. Book on height ins-

. provement 3d. P.O. or stamps only.
THE CHALLONER CO. (late Bond Street), Dept. C81,
Laboratory & Works, Hyde Heath, Amersham, Bucks.

RADIO SUprbr.ais
Send your list of Radio needs for our quotation.
Kits. Parts, Sets. etc. Everything in Radio
stocked, prompt delivery. 7 days' approval. Cata-
logUo free. Taylex 36 Standard Wet 11.T, replace-

ments stocked.
P. TAYLOR, 9, GROVE ROAD, BALHAM, 8W12

LOUD SPEAKERS REPAIRED 4/
(Blue Spot a Speciality, 5 /-.)

Transformers and Headphones, 4/-, Eliminators, Mains
Transformers and Moving Coils quoted for. i4 -Hour

Service. Trade Discount. Clerkenwell 9069.E. MASON, 44, EAST ROAD (nr. Old Street
Tube Station) LONDON, N.1.

THE moDERN

Literature
and prices

on
request

vALvE Standard
dc

Telephones
Cab., les
Ltd

St. Chad'sPlace,
364, Gray's Inn Rd., W.C.1

Terminus 6255.

IPLEASE be sure to mention " Popular Wireless "
when communicating with Advertisers. Thanks!

TECHNICAL NOTES
(Continued front previous page.)

Batterium.
Several readers have asked me about the

metal called Batterium which I mentioned
in these Notes some time back. As its
name implies, it is particularly applicable
to battery use, and this is due to its property
of resisting tke effects of .various acids.

I have taken the trouble to find out
something about this metal, and I under-
stand that it is a copper -aluminium alloy
containing about ten per cent of aluminium
and ninety per cent copper. It is hard
and tough and has excellent resistance to
organic acids, and even to dilute sulphuric
acid in the cold.

Comparative Resistances.
Some notes on the comparative resist-

ance of certain metals, including Batterium,
were published in the Journal of the Society
of Chemical Industry for June, 1931, these
representing the results of investigations
made by the Applied Chemistry Depart-
ment of the Royal Technical College,
Salford, Lanes. The Batterium alloy is
made by the Tungstone Diecasting Com-
pany, Market Harboro', who will supply
any further information which any of my
readers may wish.

The Question of Side -bands.
I have a letter from the president of one

of the radio societies discussing the
question of side -bands. As you probably
remember, P. P. Eckersley gave some
interesting observations on this subject in
a recent issue of P. W.," and the par-
ticular question which my correspondent
raises is whether there is any known case
in which two waves combine to produce
another of greater frequency than either..
It is, of course, perfectly well known that
when two waves of different frequency
combine a beat is produced, the beat
frequency being equal to the difference of
the frequencies of the two waves.

Divided into Two Camps.
My correspondent goes on to say : " It

would seem to follow, if greater frequency
can be so produced, that two infra -red
rays could produce visible radiation, two
colours an X-ray and two musical notes not
only the beats but another higher note.
This question of side -bands is much argued
among enthusiasts, and there is much con-
fusion."

As you know, the whole question of
side -bands has always been a very contro-
versial one, and radio experts may be said
to be divided into two opposite camps :
some of them have the firmest possible
belief in side -bands, and regard them not
merely as a mathematical abstraction but
as a physical reality, whilst, on the other
hand, some people strenuously deny their
existence altogether.

Combination Tones in Sound.
As regards the combination of two fre-

quencies to produce another of higher
frequency, this is quite another matter, and
it would take a good deal more space than
I have here to go into it thoroughly. In
this connection I should, however, mention
what are known as difference -combination
tones and summation -combination tones,
which are met with in acoustics.

(Continued on next page.)
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Strict Privacy Guaranteed
-we deal with ou direct
R O I A CLASS '8'

SPEAKER -AMPLIFIER;
SENT ON 7 DAYS' TRIAL
Complete Class Amplifying
Unit, with Valve and RolaP.M. Month -coil Speaker. Send

only 5/- for 7
days' trial. If
approved, bal-
ance in 11
monthly pay.
manta of 6/8.
Cash or C.O.D.
Carriage Paid.
£3/1110.

ROLA F.R.6 P.M. Class B
Speaker. Send only 5/-, bal-
ance in 8 monthly payments
of 4/9. Cash or C.O.D., Carriage Paid, £1119/6.

EASIBILT S T 500 KIT
KIT "A" CASH OR C.O.D. £3 15 0

Complete Kit of matched parts, including Panel, 9,1'.500
Screen, Metaplexed Baseboard, and Class B Output Choke(less Valves). Send only 6/9 for 7

days' trial. If ap-
proved, balance in
11 monthly pay-
ments of 6/9.
Cash orC.O.D.
Carriage Paid,

£311510.

BLUE SPOT 29 P.M.
MOVING - COIL SPEAKER
SEND FOR IT ON 7 DAYS' TRIAL
A very popular P.M. Moving -coil
Speaker for operation from Power

or Pentode.
Send only 216 for
7 days' trial. If
approved, bal-
ance in 8 monthly
payments of 4/3.
Cash or C.O.D.
Carriage Paid,
A1/1216.

DOWN

BLUE SPOT 99 P.M. MOVING -COIL SPEAKER. Complete
with tapped input transformer. Cash or C.O.D. £2-19-6
or 11 monthly payments of 6/-.

TELSEN S.G.3 KIT
Complete kit of parts for build-
ing. Send only 4/6, balance in
9 monthly payments of 4/6. Cash
or C.O.D. Carriage Paid,A1/112/8.

If valves re-
uired, add
1/19/0 toCashPrice

or 7/3
Ler
monthly
Payments of 7,3.

N.T.S. ELIMINATOR
Fog A.G. MAINS. SENT ON 7 DAYS' TRIAL

5 m/s,. 120 volts, is
pings. Suitable for all Out-
puts , including Class B and
Q.P.P. Send only 51- for 7

days' trial.
If approved.
balance in S
monthlypay-
ments of
4/6. Cash or
C.O.D. Car-
riage Paid,
£1717/13.

D.C. MODEL. Cash or C.O.D., 15'-,
or 5/- down and 3 monthly paymo.t.,
of 3/9.

Any items advertised in this journal CASH,
C.O.D., H.P. Send for quotation by return.

New limes Sales Co
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56, LUDGATE HILL, LONDON, E.C.4.
Dear Sirs :
(1) Please send me

(b) I enclose Cash/Deposit
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P.W. 0 3 34.
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TECHNICAL NOTES
(Continued from previous page.)

For instance, suppose we have middle
"C " on the pianoforte, 250 vibrations per
second, and upper " C," 512 vibrations par
second, sounding together, then the first
difference tone is 256 merging with one of
the primaries, whilst the first summation
tone is 768, the third harmonic of the
lower, and all the other combination tones
will fall into the harmonic series.

This question of summation tones is a
complicated one, and those of you who are
interested in it should consult S. Taylor's
" Sound and Music," Helmholtz's " Sensa-
tions of Tone " or Barton's " Textbook of
Sound."

Line -Ballast Resistances.
The American midget sets which recently

made their arrival in this country make use
of a line -ballast resistance for the purpose
of reducing the voltage from 200-250 down
to the 110 volts required to work the set.

Hitherto these ballast resistances have
been fitted with a standard two -pin
American plug, but now they can be ob-
tained on the English market for replace-
ment purposes fitted with a five -amp. type
of British two -pin plug, so that they can be
plugged directly into any ordinary wall
plug without the use of adaptors.

Voltage Fluctuations.
Apart from the breaking down of the

mains voltage to the relatively low voltage
required for working the set, these also
have a " ballast " effect which tends to
keep the voltage fairly constant at 110
volts,, even when, there are slight fluctua-
tions in the voltage of the mains.

Any resistance will do this, since the
voltage variations (assuming the resistance
to be non -inductive) will be the same pro-
portion of the reduced voltages as they are
of the original voltage, and in the case of
the reduced voltage the actual value of the
fluctuations will be correspondingly smaller.
But these particular line -ballast resistances
are adapted to give a certain amount of
smoothing or reservoir effect which gives
them an advantage over a simple resistance.
They are supplied by Claude Lyons, the
Clarostat people.

Eliminating Interference.
I am always getting letters from readers

about the interference from electric lights,
lift motors and so on, and also the clicking
which takes place, especially in a mains
set, when an electric light in any part of
the house is switched on or off. I have
discussed this question in these Notes
before, and there have been in the past
year or so several devices put on the market
for cutting out this effect.

Some of these gadgets are more successful
than others, although it is really a very

tricky matter to make a device which will
absolutely cut out all interference. A great
deal depends on the circumstances of each
case, and the same device will work much
better with some sets than with others.

Impedance -Matching Transformers.
I have before me particulars of another

dodge which uses an aerial -impedance -
matching transformer at the aerial end of
the aerial lead-in, and what is described as
a receiver -impedance -matching transformer
at the other end of the aerial lead-in.
There are special connections to this latter
transformer which I have not the space to
describe, and, of course, there is a connec-
tion for earth. The down -lead from the
aerial, by the way, is formed of metal -
sheathed cable.

Great claims are made for the efficacy of
this device in cutting out static and inter-
ference of all sorts, but I have not yet had
an opportunity of trying it for myself. I
can, however, give you_ further particulars
of it if you want them.

Screen -Grid Stability.
When you are using a set employing

reaction, as most small sets do,' and the
set goes into oscillation when the reaction

NEXT WEEK
MORE ABOUT THE

" BIFOCAL THREE "
ALSO

HOW TO MAKE
A

HANDY VALVE TESTER
ON SALE WEDNESDAY, PRICE 3d.

is increased, it may be that the trouble
is not in the reaction circuit itself, but
in some other part ; for example, the trouble
may be due to the screen -grid circuit not
being stable, so that this circuit oscillates
when tote reaction is increased. This, again,
may be attributable to bad wiring or in-
sufficient shielding of the H.T. parts, or even

,to the use of incorrect voltage values.
One point with regard to the wiring is, of

course, to make the grid wiring as short as
possible, whilst in some cases it may be
necessary to shield this.

As regards the question of the voltage
values, it may be that the voltage on the
screen of the valve is too high, in which case
you should try reducing it somewhat.

If you get this part of the circuit right
-assuming it was unstable previously-
you will probably find that it makes all the
difference to the reaction control.

That "Cold " Valve.
From time to time during the develop-

ment of radio we have heard of the cold or
" filamentless " valve. Many attempts have
been made to produce such a valve, and,
in so far as a cold. rectifying valve is con-
cernea, these attempts may be said to have
succeeded. Claims have been made for
cold amplifying valves, but so far no very
real progress appears to have been made in
this direction.

The rectifying valves are based on the
same principle as the very efficient metal
rectifiers which are now in almost universal
use for converting A.C. into D.C. for radio
and suchlike purposes. The H.F. rectifier
is much smaller and is useful in automatic
volume control circuits, but does not seem
to have really " caught on " yet for general
purposes.

No Amplifier Yet.
No doubt this is due iargely to the fact

that it is definitely a rectifier and not an
amplifier, whereas a valve rectifier of the
3 -electrode type almost invariably func-
tions, in actual practice, as an amplifier
as well as a detector. The " cold " valve
can, however, be used quite well as second
detector in a superheterodyne circuit.

Your Paper by Radio.
According to news from the United States,

a device has now been perfected which can
be attached to an ordinary radio receiver
and which will enable a facsimile of a
newspaper or typewritten sheet to be
automatically received. It is really an
adaptation of the method which was
evolved some years ago for the transmission
of pictures. I don't mean television as
generally understood, but the relatively
slow building up of printed pictures.
Experiments have been successfully carried
out already, and, in fact, some months ago a
section of a newspaper was transmitted to
a ship 2,000 miles at sea.

The arrangement works something on the
same lines as the tape -machine which you
see in stockbrokers' offices, clubs and so on,
but instead of tapping out the letters the
whole of the sheet is reproduced.

A Facsimile Transmission.
In fact, a facsimile of a newspaper can be

transmitted, pictures and all. The printed
matter is treated and transmitted precisely
as though it were a picture. A well-known
American radio engineer, describing the
arrangement, visualises " the ,Tones family "
switching on to " Facsimile " on the dial
before retiring for the night, and in the
morning finding a little newspaper, in strip
form, lying in the basket all ready for them.
This carries up-to-the-minute news, instead
of an edition printed at midnight the night
before. It is stated that the attachment
can be made to sell at the equivalent of six
or seven pounds.

BIG PAY FOR TRAINED RADIO MEN
There is a constant demand for trained radio men and we can give you the sort

of training that will enable you to earn good money. Set designing, installation,
maintenance, servicing, set budding, inventing, radio journalism and advertising,
mail order, and many other well -paid occupations are available as full-time and
spare -time employment.

T.C.R.C. Correspondence Training is recommended by leading Radio Menu-' facturers and the Technical Press. It is thorough and up-to-date. Every modern
radio development is clearly explained. Fees are very reasonable, and can be
paid by easy instalments.

ACT NOW. SUCCESS AWAITS YOU. Send for full details of T.C.R.C.
Correspondence Training in money -making radio. Write your name and address
in the space at the foot of ,this advertisement and post it (in unsealed envelope,
id. stamp) to:-

THE TECHNICAL & COMMERCIAL RADIO COLLEGE,
Cromwell House, High Holborn, London, W.C.1
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INCORPORATING EVERY WORTH -WHILE 
RADIO DEVELOPMENT 

NEW 
STATION 
CHART 

Get one cf the new Cossor 
Station Charts which gives the 
revised wave -lengths, etc., of 
over 80 foreign stations and has 
space for entering your own dial 
readings, price 2d. from your 
Dealer or write to A. C. Cossor 
Ltd., Melody Dept.. Highbury 
Grove. London, N.5, enclosing 
2d. stamp. 

Variable -mu Screened Grid Circuit for range and selec- 
tivity - high - efficiency fully -screened coils - single dial 
tuning-gun-finished all -metal chassis-these are but a few 
of the many advanced features of the impressive specifi- 
cation of the Cossor Melody Maker. This fine, up-to-date 
Receiver will bring you the best European stations free 
from interference. It costs no more than the bare price of 
its parts. By assembling it at home you can save pounds. 
Send at once for Constructional Chart which gives full 
details-please use the coupon. 

OSSOR 
MELODY MAKER 

To A. C. COSSOR LTD.. 
Melody Dept.. Highbury Grove, 

Lond, n, N.5. 
Please seni me a Constructional 
Chart wh ch tell, me how to bui d 

- t Co -sor Melody Maker. 

Model 
State Mcdel No. requited. 

Name 

Address 

P. W. 17/3/34 

FIVE 
MAGNIFICENT 

MODELS 
BATTERY MODEL 
KIT 349 
POWER OUTPUT 
Moving Iron Cone Ty¿-?, 
Speaker 
Complete Kit of Parts including 
Cosser Variable .Mu S.G., Detector 
.md Power Output Valves, and all 
necessary parts. Cabinet 18r x i3". to", space for batteries and 
accumulator. Moving Iron Cone 
Type Speaker, provision for gramo- 
phone pick-up plug and jack. Switch 
for Long and 
Short Wavc £ 6 
lengths. Price L 
¡lire Purchase Terms t2/. deposit mad 

9 monthly payments f 12/-. 

BATTERY MODEL 
KIT 341 
Pentode Output 
Complete Kit of Parts, similar to 
Model 340 but with Cossor 220HPT, 
Economy Pentode Output Valve. 
Balanced Armature Loud Speaker. 

Price £6 7. 6 
H.P. Terms r6/- deposit and to 
monthly payments of 12/6, or 20/ - 
deposit and 6 monthly payments of 20/-. 

BATTERY MODEL 
KIT 342 
MOVING COIL SPEAKER 
Complete Kit of Parts similar to 
Model 341, except that it is supplied 
with a permanent Magnet Moving 
Coil Loud 
Speaker 

price £7.2.6 
(lire Parchare Terms 17/6 deposit and 

9 monthly payments of 15/b. 

BATTERY MODEL 
KIT 349 
CLASS "B " OUTPUT 
Complete Kit of Parts as model 
34t, but with four Cosser Valves, 
Class "B" Output Stage and Per- 
manent Magnet 
Moving Coil 
Speaker. price £8.2.6 
Hire Parelm a Terms zo/- deposit and 

to monthly payments of 16/-. 

Prices do not include Batteries or 
Accumulator. 

ALL -ELECTRIC 
MODEL KIT 347 
Complete Kit of Parts, similar to 
M;xie: 341, but with four Cossor 
A.C. Mains Valves (incl. Rectifier) 
Power Unit and Mains Energised 
Moving Coil Loud Speaker. For 
A.C. Mains only zoo/25o volts 
(adjustable) 
.10/too cycles 

Price £8.19.0 
II.}: Purchase Terms 20/- deposit and 

.. monthly payments of 20/-. 

Prices do not apply in I. F. S. 

94665 
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Scientific Adviser: SIR OLIVER LODGE, F.R.S. 

Technical Editor: G. V. DOWDING, Associate I.E.E, 

Assistant Editor: P. ROBERT BIRD. 

U.S.A. EVERY NIGH` 
TIME RUSHES 
ARCTIC REFLECTIONS 
THE GOOSLY 

Managing Editor: 
N. F. EDWARDS. 

Chief Radio Consultant: P. P. ECKERSLEY. 

Assistant Editor: A JOHNSON -RANDALL. 

Chief of Research: K. D. ROGERS. 

RADIO NOTES & NEWS 
Britain's Loss. 

BY the death of Sir Edward Elgar we 
have lost the presence of a composer 
who, if not our greatest-it is a 

matter of opinion-seemed to be truly the 
national composer. 

There can be no doubt that his admirers 
were multiplied enormously by the help of 
broadcasting, and it is pleasing to think 
that that man to whom recognition came 
so tardily eventually had the supreme 
happiness of knowing that his work was 
being enjoyed by millions of people and not 
merely by a small group of highbrows. 

Japanese Radio in Africa. 
IT is alarming to find that Japanese radio 

sets, parts and valves have found their 
way into the South African market, 

where the indigenous traders 
cannot meet the competition. 

Why ? Well, the prices run 
about a third of British and 
American goods, and valves nor- 
mally costing £1 are offered for 
4s. 6d. 

The South African Association 
of Radio Industries has resolved 
not to handle radio goods of 
Japanese origin and that 
mechanics employed by its mem- 
bers will be dismissed if found 
" servicing " Japanese sets. 

News from (and for) Norway. 

1-i. 
BJÖRKMANN (Oslo) kindly 
informs us that the mysterious station 
which was heard between 40 and 45 

metres, and which we suggested was Oslo, 
is actually the Oslo short-wave relay 
station (Jelöy), which relays for northern 
Norway and for Norwegian sailors in the 
Antarctic. He asks for constructional 
details of a short-wave receiver. 

We recommend our " Short -Wave Two," 
particulars of which appeared in " P.W.," 
July 22nd, 1933, a copy of which (if any 
are left) can be got from the Back Number 
Dept., Bear Alley, Farringdon Street, 
E.C,4, price 4d., post free. 

that, although he has assembled dozens of 
receivers, he has never experienced the 
equal of this one, and as for getting Ameri- 
can stations-pooh,! he can tune in from 
six to nine of them any night at good 
loudspeaker strength. 

Another sentence I liked immensely' was : 

" I have been a reader for five years and 
have been much the better for it." That's 
success! 

Their Hearts' Desire. 
IVP.W. " for March 3rd my revered 

W. L. S., announced that 
he was enlarging his section. When I 

read the news a beatific smile played for a 
moment on my bearded lips, for, thought 
I, " that will stop the spate of letters 
from readers who positively demand more 
short-wave stuff "-letters which are 

1 

MORE MIKE INCIDENTS 
ELECTRIC TROMBONE 
SWITCH LOGIC 
" SLIGHT KALE " 

Ròtherhithe, London, S.E.166 who is a 
representative of the International Short - 
Wave Club. Other aspirants, please note. 

From a New Zealand Reader. 
JRAMSAY, e/o 282, Dominion Road, S2, 

. Auckland, N.Z. -which, I gather, 
is a place where J. R. is a hospital 

patient -asks ' for old radio papers. It 
might be done, J. R., but when you ask 
also 'for sheet music and give me a list of 
the pieces required-there are about 
thirtÿ !-I think that you are unaware 
of the prevailing depression. 

Besides, if you are studying music I 
don't think that those pieces are, to judge 
from their titles, likely to let you very 
deeply into the secret. Why not concen- 
trate on radio instead of approaching music 

through its frothier specimens ? 

* Good luck and better health ! 

YOUR S.T. MANUAL - 
has been waiting for you since the eighth-and last- 
Gift Token appeared in POPULAR WIRELESS last 
week. 
There is nothing else to wait for : the offer will not 
be repeated : no more tokens will appear. 
To make yourself the proud owner of John Scott- 
Taggart's radio masterpiece-THE MANUAL OF 
MODERN RADIO-complete your Gift Voucher and 
send it in at once, remembering that this is 

-THE LAST CHANCE 

" S.T.500 " in Scotland. 
TC. A. (Kilmaurs), in a note of praise 

. for the " S.T.500," rises almost to 
the lyrical height of Burns. He says 

frequently passed to me as though I had 
W. L. S. in my pocket. 

Well I congratulate you for getting your 
hearts' desire and W._1. S. on his need 
for a. larger fountain -pen. 

Short-wave Information. 
JR. (Brentwood) submits a list of 

. amateur stations abroad which he 
has received telephonically, and asks 

whether they would be interested if he 
applied for confirmation. They would be 
tickled to death. 

I can see from his other questions that 
he is set upon getting into the short-wave 
game in earnest, and therefore I can do 
no better than to recommend him to take 
his troubles about codes and call -books to 
Mr. Arthur Bear, 10, St. Mary's Place, 

What is a "TR"Y 
IN his reply to V. G. W. (page 

1040, February 24th issue), 
W. L. S. suggests that V. G. W. 

misread " D E " as " T R." 
Whilst I agree that this is possible, 
may I suggest that V. G. W., who 
is trying to learn Morse, has been 
listening to ships working with 
coast stations, and has also really 
heard " T R," the abbreviati 
for " Time Rush " ? ' 

* I do not know why " Time 
Rush " is so called ; it consists 

of information which a ship has to give 
-4he coast station when it first gets into 
wireless communication with it, such as 
course, speed, position, number of mes- 

_Aages to be sent and so on. No doubt 
V. G. W. will verify this. 

The Fickle Heaviside Layer. 
DR. E. V. APPLETON told the Junior 

Institution of Engineers last month 
that, during his recent expedition 

within the Arctic Circle, he found that in 
thundery weather the reflecting power of 
the Heaviside Layer was abnormally 
high, and that, though it is 60 miles up, 
the layer could be thus affected by a storm 
near the ground. 

He said also that sometimes the layer 
(Continued on nest page.) 
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THE WI-IIT]E CROSS MARKS THE SPOT 
became comparatively non -reflective and 
would remain so for days. 'Hence com- 
munication from polar regions should be 
unreliable, 'and one wonders whether the 
Byrd Expedition will confirm this. 

That's a Great Pity ! 

THE export of gooslys from Russia has 
been prohibited. Can such things be ? 

The goosly, I must explain, is a noise- 
maker akin to the zither, though it is bigger 
and stands on four legs. 

When one was required for a B.B.C. 
programme it had to be borrowed from a 
member of a Balalaika orchestra. Imagine 
the wrath of the Board of Trade that its 
returns of goosly imports will be horrid 
blanks ! 

Only " Atmospherics " ! 

NEWS from Los Angeles, California: On 
February 20th listeners heard con- 
fused noises from a radio studio and 

attributed them to " atmospherics." Actu- 
ally a lunatic was 
threshing round the 
studio, brandishing 
a knife ; people 
were trying (a) to 
evade the knife, 
(b) to capture the 
madman. In the 
next room 150 
ladies were listen- 
ing to a cookery 
broadcast. This 
gives me an idea. Next time Mrs. Ariel 

distinctly " hears a burglar downstairs I 
shall explain that " it's only an earthquake." 

Valve Music. 
THE electronde and other similar music - 

producing valve outfits have a very 
attractive tone, but I am repelled 

by them when I picture myself as a per- 
former on them. This waving of the 
hands ! I should feel that I looked like a 
professor of mesmerism at a fair or like a 
Spanish gent explaining something. 

Therefore I am pleased to learn from 
" Radio -Craft " that there is now an 
" electro -musical trombone," which is a 

of electronde, but is played by sliding 
difigfer along a scaled rod-very much less 
of the Svengali touch required ! 

On the Spot. j OBSERVE a report to the effect that the i amplifier which has been installed in the 
Houses of Parliament, in an attempt to 

render the speeches of the noble lords 
audible, is located 
on the very spot in 
the cellar where 
Guido Fawkes put 
the gunpowder 
which didn't go off. 

Well, well- 
that's fine ! How 
history does repeat 
itself, to be sure ! - I 
remember that 
Guido marked the 

spot with a cross in chalk, so that it could be 
used again. And the Marconi people have 
found it, even though the place has been 
rebuilt since the good old days. 

Sunday Broadcasts. 
MUCH as I admire the B.B.C., I really 

must agree that it has quite the 
wrong idea about what Sunday pro- 

grammes should be. It is elementary 
gumption to realise that Sunday is the 
day when most people have most time in 
which to listen, and that therefore the 
greatest possible pains should be taken to 
make the programmes real treats. This 
could be done without omitting a service.- 

Shortly I shall construct my model 
Sunday programme and ask for your 
opinion of it. Meantime, a dull radio 
Sunday does not annoy me, because it gives 
me time for catching up with my reading. 

" That's a ' P.W.' Set-That Was." 
W. (Manchester), bandmaster, solo 

. euphonium and 6 -volt diehard, 
comes forward with a friendly reproach 
which is at the.. same time a supreme 
tribute to our technical staff. 

He complains that our designs are pub- 
lished so much in advance -that they are 
obsolete before he can get the components 
for them, and he instances a certain make of 
coil and a new type of valve. 

No doubt those concerned here will give 
this point the consideration which it merits ; 
but W. W. knows that we cannot control 
the output and distribution of components. 

A Practical Testing Station. 
SOME time ago the Marconi Company 

established at Mersea Island a station 
for testing the effects of sea water, 

sea air, ozone and sunlight on paints, 
metals, etc., a matter which is of vital 
moment to manufacturers of apparatus 
destined for marine and tropical use. 

The scope of the station has now been 
extended, and its services will be at the 
disposal of the public authorities, manu- 
facturers and engineers who desire 'inde- 
pendent reports on materials tested under. 
natural conditions. 

When is a " Howler " Not ? 
A. W. (Nottingham) thinks he has 
found a " howler " in someone's 
explanation of what happens when a 

loop of wire cuts lines of force : "... A cur- 
rent will flow along the wire and generate a 
definite voltage between the two ends .. . 

which varies with the current flow." 
E. A. W. says that a current cannot 

flow in a loop whose ends are open-hence 
he has forgotten Hertz's famous observa- 
tion of the spark across the gap in a metal 
ring, which set him on the track of wireless 
waves. 

Jumping at Conclusions. 
BUT to return to the ease in question. 

Who said that the loop's ends wire 
open ? Not the writer whose words 

are quoted ; my friend E. A. W. jumped to 
that conclusion. 

In some text -book diagrams the ends 
may, for simplicity, be shown open, but 
actually they are connected to slip -rings 
on which rest collectors, known as"brushes," 
which take the current and lead it to some 
external circuit such as a lighting system. 

The induction or Rhumkorf, coil is an 
example of an apparatus in which current 

can flow in an open circuit-by bridging the 
gap by means of the spark. 

Piece of My Mind. 
NO doubt you have often heard people 

say : " Well, if you don't like the pro- 
gramme you can switch off." Habit 

ever occurred to you that as an argument 
that is about as use- 
ful as the vitupera- 
tion in which some 
unsuccessful de- 
baters take refuge ? 

Personally, I con- 
sider it childish. 

One might as well 
say : " If you can't 
get your number, 
don't try to tele- 
phone"; or " If you 
don't care for the menu, don't eat." We 
buy our sets and pay our fees for the 
pleasure of listening, not for the privilege of 
switching off. 

" A Fair Cop." 
MY sleuth brigade, on their mettle 

because of my recent caution not to 
let zeal outrun discretion, have been 

firing " howlers " at me harder than ever. 
No less than seven of these beagles sent me 
news of the Scottish editor who published 
an article containing : " The B.B.C. must 
think in terms of Scots if it is to get on." 
The poor struggling B.B.C. ! 

A London " daily's " wireless cor- 
respondent said that " ultra -short wave 
work " is " experiments on channels with 
frequencies of from a fraction of a metre 
to ten metres." How long are the kilo- 
cycles ? 

This Week's English Lesson. 
WHILST ploughing through a batch of 

American radio papers I read that - 
somebody named Chic Sale had 

refused an offer of a broadcasting contract 
because " the kale 
was too slight." I 
asked an American 
what slight kale has 
to do with radio. 

He replied that 
" too slight " meant 
" insufficient," and 
that kale " is 
"long green " or 
" spondulix." Ques- 
tioned further, he 

said that, in plain American, these words 
mean " jack." I suppose he means, in plain 
English, " oof " ! 

Cheerio to Henry. 
S` O Henry Hall now enters his third year as 
JJ purveyor -in -chief of dance music, and 

he is firmer in the saddle than ever. 
The reasons for his success are his quiet 
confidence, his efficiency, his complete 
freedom from the B.B.C. bacillus of 
dictatorship, and, above all, the fact that 
he is sensible enough to keep his ear to the 
ground. 

His motto might well be, " We strive to 
please." Just as a wise man will change his 
views, so Henry is big enough to change his 
tactics. So here's luck to him-and " his 
boys "-and many more years of his tuneful 
company. ARIEL. 
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BIFOCAL THRE-4THE 
ACHIEVEMENT 

THE. success of the " Bifocal Three " 
receiver is complete. From all parts 
of the country we are receiving reports 

to the effect that " Bifocals " are being 
built by the thousand, and that the interest 
created by this 1934 wonder set is absolutely 
phenomenal. - 

While we are pleased-very naturally- 
that " P.W." was the medium through 
which the very first details of this amazing 
set were made known to the world, we, on 
our part, hand the laurels to that enter- 
prising group of manufacturers representing 
the leading component interests of this 
country for having so skilfully designed 
and produced it. Their timely inter- 
vention in a problem which had every 
appearance of being practically insur- 
mountable has earned for them the 
gratitude of enthusiastic constructors all 
over the country, and ive congratulate 
them. 

Distant Listening Saved. 
But for the introduction of this great 

new principle of focused radio there 
is little doubt that distant listening for 
many thousands of listeners would by 
now have been practically impossible, for 
it becomes more and more apparent, as 
time goes on, that the problem of ether 
chaos cannot be solved by Europe's broad- 
casting authorities alone. 

That much may be deduced from some 
facts which have just come to light con- 
cerning a conference of experts which 
was called to Geneva at the beginning *of 

this month with a view to finding solutions 
to the difficulties which have arisen as a 
result of the inauguration of the Lucerne 
Plan. 

A Timely Introduction. 
Neither Russia nor Luxembourg, whose 

failure to abide by the recommendations 
of that plan is largely responsible for the 
present chaos, replied -to the invitation to 
be present at Geneva, and the position is 
therefore much the same as it was before. 
Moreover, there are many who believe 
that it is still likely to be. 

Frankly, until complete unanimity is 
reached by all the countries Concerned, 
and not, as at present, by only a certain 
percentage of them, the hope of finding a 
solution acceptable to all parties would 
appear to be remote in - the extreme. 

That is why the introduction of focused 
radio is so timely, and that is why the 
daily Press of. this country has been quick 
to_.recognise the advantages of tackling 
the problem from the receiving angle. 

The new method of selective re- 
ception, focused radio, has already 
aroused nation-wide enthusiasm, 
although the first details were given 
to the public only a fortnight ago in 

this journal. 
Below we tell how this remarkable 
tuning development has proved its 
superlative programme -separating 
qualities to constructors and radio 
enthusiasts in all parts of the 

country. 

A typical example of the way in which 
focused radio has been acclaimed as a 
solution to the interference problem comes 
from the March 1st issue of the Daily 
Sketch." Under the heading of " Focus 

VERY 
EASY 
TO 

WORK 

Focusing the station, to free it from interference 
takes only a moment, though it is extraordinarily 

effective. 

Your Radio-and End Jams," " Grid 
Leak," the well-known wireless authority, 
wrote : " What might be termed ` focused 
radio' is the latest and greatest advance 
in the wireless science. By means of this 

* 

new discovery it is claimed that inter- 
ference can be conquered. 

" The Lucerne wavelength allocation 
plan has done much to clear up the troubles 
caused by interference. with perfect wireless 
reception, but the failure of certain countries. 
to abide by the recommendations of the 
conference has meant that if the trans- 
mission required has been subject to inter- 
ference nothing could be done about it. 

Every Station Stands Out. 
" This position is now changed by a 

device, simple to use, by means of which 
broadcasting stations can be tuned in with 
dead sureness and then focused out of the 
surrounding jangle, much in the same 
way as a pair of field -glasses focus a desired 
object and make it stand clear of all else. 

Focused radio does to distant stations 
precisely what binoculars do to distant 
scenes. It enables you to bring each and 
every one of them into focus. All the 
transmission detail of the station on which 
you are focused stands out in brilliant relief 
from the multiplicity of programmes which 
to the set of yesterday are a mere blur. 

" Each and every station has a ' line of 
vision ' of its own, and now the owner of a 
wireless receiver, not Europe's broadcasting 
authorities, can be master of the situation. 

Interference -Free Reception. 
" The new method comprises two tuning 

coils, constructed on an entirely new 
principle, and a simple focusing adjustment 
will provide interference -free reception for 
all listeners. 

" The inexpensiveness of this astonishing 
new principle, coupled with the efficient 
way in which it functions, provides strong 
grounds for thinking that it will ultimately 
be adopted in the design of all new receivers, 
whether commerical or home constructed." 

" Grid Leak " is right. The paramount 
features which he stresses provide very 
strong grounds indeed for thinking that 
focused radio will ultimately be adopted 
in the design of all new receivers. How 
soon commercial -set manufacturers will 

(Conti n ore (I on next page.) 

COMPONENTS USED IN 
2 Varley " Bifocal " coils. 
2 J.B. 0005-mtd. Popular Log slow-motion 

tuning condensers. 
1 J.B. 0003-mfd. differential reaction co ndenser. 
1 Ferranti A.F.4 L.F. transformer. 
1 -Ferranti 50,000 -ohm resistance (new type). 
1 Ferranti 5,000 -ohm resistance (new tyre). 
2 Bulgin type 8.105 switches. 
2 Bulgin standard H.P.9 chokes. 
1 Benjamin " Autocontrola." 
2 Benjamin 4 -pin valve holders, " Vibrolder " 

type. 
1 Benjamin 5 -pin valve holder. 
1 Benjamin push-pull on -off switch (type with 

terminals). 
1 Dubilier 2-mfd. fixed condenser, type BB. 
2 Dubilier 0002 -mid. fixed condensers, type 620. 
1 Dnbilier 2-meg. grid leak, 1 -watt type. 

THE "BIFOCAL THREE" 
1 Dubilier 100,000 -ohm resistance, 1 -watt type. 
1 Westinghouse " Westector," type W.6. 
1 T.C.C. 2-mfd. fixed condenser, type 50. 
1 T.C.C. -1-mid. tubular fixed condenser, typo 250. 
1 T.C.C. 0001 -mid. fixed condenser, type 34. 
4 Belling -Lee type It terminals, engraved " A," 

"E," "L.S.+ " and" L.S.-.' 
2 Belling -Lee terminal mounts, catalogue number 

1039. 
1 Ebonite panel, 12 in. x 7 in. 
1 Plywood baseboard. 12 in., x 10. in. f in. 
1 S.G. anode connector. 
4 Wander -plugs, engraved " H.T.+1," " H.T. -I- 

2," " G.B.+ " and " G.B.-." 
2 Accumulator spades. 
1 Fuse -type wander -plug (black for H.T. - ). 

2 10 -ft. coils of insulated connecting wire. 
Flex, screws, eta. 

* 
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BIFOCAL THREE - 
The Industry's Greate.t Achievement 

(Continued from previous page.) 
* * 
adopt the idea is a matter for conjecture, 
but the fact remains that for the present, 
at any rate, this great new principle is 
available only to home constructors. 

The Industry's greatest achievement ! 

How easy it is to he eulogistic in print ! 

Yet how many people realise the magnitude 
of this great development ? Let us try to 
review it for a moment or two in relation 
to the problems which have baffled solution 
by the cream of Europe's broadcasting 
experts in conference both at Lucerne and 
Geneva. 

The paramount fact on which all these 
international discussions have to be based 
is that for satis- 
factory reception it 
i s. imperative that 
each and every 
station should be 
allocated a "channel" 
9 kilocycles wide. 

Insufficient Room. 
If the lower and 

tipper extremities of 
the broadcast band 
are considered for 
the purposes of this 
explanation a s 2 0 0 
and 600 metres re- 
spectively, between 
200 metres-equiva- 
lent to 1,500 kilo- 
cycles-and 600 
metres - correspond- 
ing to 500 kilocycles- 
there are approxim- 
ately ill "9 -kilo- 
cycle channels." 
But there are already 
more medium -wave 
stations in Europe than .there are "9 -kilocycle 
channels" between 200 and 600 metres! 

Even if all the countries of Europe were 
content to abide by the recommendations 
of a representative committee of experts 
the problem would be difficult enough. 
But when certain of them refuse point 
blank to have anything to do with it the 
position becomes practically impossible. 

lams, short of an extension of the present 
broadcasting band, which is impossible on 
account of the requirements of commerical 
and governmental stations, the only hope 
of at least partial solution is on the receiving 
side. 

Already a Firm Favourite. 
It is desirable to stress that point of - 

partial solution, for neither this set nor any 
other can sort out a bad heterodyne when 
the trouble is directly due to a station 
being appreciably off its allocated wave- 
length. But, apart from that, the principle 
of focused radio does definitely give you a 
chance of sorting out a lot of the muddle, 
and that is why the " Bifocal Three " 
has so rapidly established itself as a firm 
favourite among constructors in every 
town, village and hamlet throughout the 
country. 

It is the Industry's greatest achievement, 
and all credit is due to the manufacturers 
concerned for having so wholeheartedly 

tackled the problem in the interests of 
British listeners generally. The response 
to their campaign is encouraging, to say 
the very least of it, but their efforts to 
raise the general standard of reception in 
this country are not yet over. 

Before this month is out there will not 
be a single reputable dealer throughout 
the country who cannot supply free copies 
of the " Bifocal Three " constructional 
chart, the chart which was presented to 
" P.W." readers over a fortnight ago. 
Window displays are being arranged in 
every principal town in the United King- 
dom, and, great as has been the response 
already, it is as nothing compared with 
what is to come. 

Those whose sets are relatively old- 
fashioned will be scrapping them in favour 
of this latest wonder, while those who have 
only recently built new sets will be anxious 
to convert them. 

A USEFUL REMINDER 
To protect the output valve from damage, with this 
as with any other powerful set, the grid -bias plug 
should not be removed from the battery unless the L.T. 

is switched off first. 

That is another important aspect of 
focused radio. It lends itself admirably 
to the adaptation of existing designs, and 
in most cases the modification will require 
only the addition of Bifocal" coils and 
switches. The whole question of, conver- 
sion is dealt with in a leaflet which has 
just been published by Varley and which 
is available free to P.W." readers on 
application to Messrs. Varley. 

If you want better radio, then you, too, 
must join in the chorus which is being 
echoed round the land: "Be wise- 
Bifocalise," for sooner or later you will 
have to ! 

WATCH YOUR EARTH 
Details of a puzzling fault which 

points a moral. 
* 

THE heading to these paragraphs would 
seem to indicate that I intended 
giving old-fashioned advice. But a 

recent experience suggested the idea. 
I had occasion to look at a three -valve 

A.O. set which was very much below par. 
I examined the aerial, saw that the earth 
was truly sunk into The ground, and then 
tried all I knew in pepping up the set. It 
was of no avail. 

Finally I decided to make a thorough 
investigation, so with the set still switched 
on I disconnected the earth wire. Im- 
mediately the volume jumped. At once I 
thought that the ganging was at fault, so 
I connected the earth again and retrimmed. 
It was still no use. 

It did not seem possible that the earth 
could be at fault. However, I decided to 
take a wire from the set to the earth 
terminal of a three -pin plug which hap- 
pened to be installed in the house. On 
using this earth the results were normal. 

The only theory I could suggest was that 
the earth was making a good connection, 
not with the surrounding soil, but purely 
to the foundations and walls of the house. 
The aerial was an indoor one, and as the 
walls were seemingly well connected to the 
earth wire, the aerial effect was being 
counteracted by the earth in a manner 
which I did not attempt to -explain. 

The earth tube had been well watered, 
yet the effect persisted. So look to your 
earth. G. L. 

REALISTIC REPRODUCTION 
*. * 
The Editor, POPULAR WIRELESS. 

Dear Sir,-Mr. Sturrock, in your issue of Feb. 10th, 
questions my statements to the effect that straight- 
line reproduction is not necessarily the most faithful 
to the orglnal, judged by the actual impression 
received by the listener. As my remarks on this subject were merely the introduction to a construc- 
tional article it would obviously have been out of place to have gone fully into the rather difficult theory ; but if Mr. Sturrock or anybody else cares to pursue the thing farther he can do so by reading an article by Mr. F. M. Colebrook, of the National 
Physical Laboratory, in " World Radio " dated February 2nd, 1934. 

Mr. Sturrock does not take account of the fact that very often people do not want to listen to a pro- gramme even at the same apparent volume as the original, and it was to take care of this that my system of control was intended. Also it is not very 
clear what Mr. Sturrock means by hearing the original at less volume. Anything heard at less volume than the original surely cannot be the original. 

Yours faithfully, 
3f. G. SCROGGIE. 

THE VALVES AND BATTERIES 
FOR THE "BIFOCAL THREE " 

S.G. Valve. - Cossor 220 
S.G. 

Detector Valve.-Cossor 210 
H.F. 

Cutput Valve.-Cossor 220 
P.T. 

H.T. 120 volts.-Elide Type 
H.1074. 

G.B. 161 volts.-Elide Type 
H.1002. 

L.T. 2 volts.-Elide Type 
//MG. 
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THERE nearly always comes a time when 
the home constructor breaks the 
tenth commandment. Speaking purely 

from personal experience, I should say that 
the thing I have coveted most often is a 
device that would, at one simple operation, 
tell me which valve of my " super -what -is - 
it seven " is misbehaving itself, and why. 

When a set-and especially a modern set 
-starts giving trouble the first thing that 
one wants to find out is the approximate 
locality of that trouble. Common sense 
helps a great deal, but there are many cases 
in which common sense, unless backed by 
a good deal of sound technical knowledge, 
will not help us out. 

Cost Cut to a Minimum. 
This being so, in accordance with the 

spirit of the age we invent a machine to do 
it for us. The little tester that I am about 
to describe has saved me many anxious 
moments, cost me next to nothing , and 
took about an hour to construct. 

The elaborate commercial set -testers, 
admirable though they are, are priced at a 
figure well beyond the pocket of the average 
dabbler in radio. Even a home-made imita- 
tion of them would be a costly affair. So I 
have cut the thing down to a bare minimum. 

What are the two things that we want to 
know most of all about a valve, to say 
whether it has a chance of working properly 
in the set ? I should say, without any hesi- 
tation, that they are the filament volts and 
the anode current. These can be measured 
by means of a voltmeter and a milliam- 
meter, it is true. but not without a con - 

A COMPACT UNIT 

Two inexpensive meters form the main com- 
ponents in the tester described on this page. 

siderable amount of diving into the set, not 
to mention the removal of sections of the 
wiring. 

The tester seen in the diagram employs 
these two instruments, mounted on -the lid 
of a small wooden box, together with 'a 
valve holder A four-way cord leads from' 
the box to an ordinary four -prong adaptor. 

All that one has to do is to remove the 
valve from its holder, insert the adaptor in - 
place of it and place the valve in the holder, 
on the ' tester itself. The two meters then 

read simultaneously-filament voltage on 
the left and anode currenton the right. 

The latter is unquestionably the more 
useful; but funny things sometimes happen 
to filament. voltages, particularly if the set 
contains questionable wiring and dirty L.T. 

How to build a cheap, simple, but 
completely effective unit that will 
enable you to check up your valves 

in a few moments. 

Designed and Described by 
L. H. THOMAS. 

* 

switches, not to mention long, straggly 
lengths of flex ending at corroded accumu- 
lator terminals ! 

' The wiring of this little unit, as shown in 
the diagram, is perfectly straightforward. 
The leads that are connected to the ` fila- 
ment " pins of the -adaptor simply go 
straight to the voltmeter and to the fila- 
ment legs of the valve holder. If the meter 
is of the moving -coil type, provision may 
have to be made for reversing its polarity 
easily, since all the valve holders in the set 
may not be wired up in the standard 
manner-i.e. with the L.T.- pin on the 
same side. 

The Anode and Grid Connections. 
The lead from the " anode " pin of the 

adaptor goes to the positive side of the 
milliammeter, the negative side of which 
goes to the " anode " leg of the valve holder 
mounted on the tester itself. The lead from 
the " grid " pin simply goes straight to the 

grid " leg of the valve holder. 
The anode -current reading should, natur- 

ally, be carefully compared with the maker's 
figures. If it is too high, in ninety-nine 
cases out of a hundred t he fault will be found 
in the grid -bias battery-a component 
which, on account of its long life, is apt to 
be overlooked, if not forgotten. 

If the figure is too low the trouble may 
possibly be an excess of grid bias, but is 
more likely to be due to faulty : emission if 
the valve is :a. veteran. Naturally, the 
anode -current readings won't mean any- 
thing at all unless- the filament voltage is at 
the normal figure. 

Endless Possibilities. 
Incidentally, the anode -current reading 

is often useful, in the case of a last -stage 
valve, for cheóking the presence of distor- 
tion. The well-known kicks tell their own 
story ; they generally cry "-Overloading " 
in a very loud voice. Remedy-reduce-the 
volume a little and see if they are still 
there. 

Reader of an inventive turn of mind 
will see endless possibilities in this idea. It 

!) 

is, for. .instance, unit' nue step further to 
install on the tester a good high -resistance 
voltmeter for the measurement of anode 
voltage. This will have to be connected 
between the lead coming from the " anode " 
pin of the adaptor to one of the filament' 
pins. 

Effect of Anode Resistances. 
It is no good trying to do this. job with a 

cheap voltmeter, however, as, if there are 
any coupling or decoupling resistances in 
the anode circuit of the valve, an entirely 
false reading will be given. A valve with 
100,000 ohms in its plate circuit may have 
an actual potential of 60 volts on the 
anode, but a cheap, low -resistance voltmeter 
might very well give a reading of 15 or 20. 

EASY TO CONSTRUCT 

Very few connections are required, as this under - 
panel wiring diagram shows. 

The two " essential " meters, however, 
need not be expensive instruments, provided 
that they are reasonably accurate. 

The tester, as it stands, is not suitable for 
use with A.C. valves. That involves a few 
alterations and the installation of a good 
A.C. voltmeter. The cathode lead, too, has 
to be dealt with, and one sometimes find's a 
few snags in these cases. 

yr 

" SELECTIVITY 
WAS AMAZING 

To the. Editor, Portman WIRELESS. 

Dear Sir,-Haviug. raked out an old POPULAR 
WIRELESS, dated June 2.4th, 1933, I thought I would 
build the " Ecoiomy Three" to sec what kind of set 
it was and to see. if it was as good as it war, painted. 
After a few tours' work I had the set completed, and 
no sooner had I awitchªà on than there was Budapest 
at full loudspeaker strength. Selectivity was amazing. 
London Regional occupied only three degrees of a 
180 -degree dial. - 

Ileing a regular reader of" P.W.," I have built many 
of the sets which have 'been described fromtime to 
time, and not yet have I once been dissatisfied with 
the results. 

I usually buy al! the radio periodicals, but never 
have Lbeen so satisfied with these as with POrcLAR 
WI (RLFSS. 

Wishing your journal every success in the future 
as in the .past. 

Yours truly 
E. C. 13. 5 -emus. 

7, Woolwich Road, Greenwich, S.E.10. 
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MEMBERS of the programme 
staff of the B.B.C. are notori- 
ously underpaid. In the past 

they have been able to make up 
their trifling salaries with fees for 
programmes prepared in their own 
time. This extra source of revenue 
is now to be denied. No member of 
the programme staff of the B.B.C. is 
to get anything more than his or 
her salary. 

Unless pay is adjusted accord- 
ingly, this will cause a good deal of in- 
dividual hardship. It is also likely to have 
an adverse effect on programme standards. 
Some of the best peaks of broadcasting 
have been the private brain -waves of 
members of the staff. 

The B.B.C. to Counter -Attack. 
I hear interesting news of a change of 

attitude on the part of the B.B.C. con- 
cerning Press attacks. It is stated that the 
B.B.C. has decided no longer to ignore 
these attacks when there is evidence that 
they are due to the instruction of newspaper 
proprietors. The new policy is to counter- 
attack. The papers concerned are being 
put on the black list. No one connected 
with them will be allowed to broadcast, and 
all references will be carefully censored. Com- 
peting newspapers will he given 
special notice. Offending proprietors 
are being carefully watched. 
Denis O'Neil as Composer. 

The soloist with the B.B.C. 
Theatre Orchestra, conducted by 
Stanford Robinson on March 14th 
(London Regional), is that genial 
Irish singer, Denis O'Neil, who is to 
give three groups of songs. He is 
to appear in a new light in this 
programme, two of his songs having 
been written by himself. They are 
" My Sheepdog and I " and " Nothing 
for you to -day," and this will be 
their first broadcast. 
Regional Orchestras. 

The move to restore Regional 
orchestras of the B.B.C. is gaining 
ground. It is not intended, how- 
ever, to recreate complete studio 
symphony orchestras. The plan is to co- 
operate with local authorities in order 
that a good symphony orchestra may have 
full-time employment throughout the year 
in each region. In Manchester, for instance, 
the Hallé Orchestra will benefit in this way ; 

in Birmingham the local municipal orchestra 
will benefit. 

THE MIRROR OF THE B.B.C. 

THOSE "HOME-MADE" PROGRAMMES 

Boycotting Newspapers --An Easter Revue-Talks 
from Foreign Capitals- The Week Abroad. 

REFLECTIONS BY O.H.M. 

* 

* 
This is an excellent plan from every 

point of view. It would greatly improve the 
musical quality of Regional programmes, 
it would provide much -needed employment 
for a considerable body of musicians, 
and it would greatly enhance the prestige 
of the B.B.C: throughout the country. 
Such a move, also, would be an admirable 
preparation for impressing any parlia- 
mentary committee of inquiry which may be 
appointed to examine the B.B.C. next year. 

Ernest Longstaffe's Birthday. 
Listeners will simply clamour to send 

birthday greetings to Ernest Longstaffe 
on Friday, April 6th, the day on which he 
is to produce his new revue for London 
Regional, called " Easter Eggs : a Sitting 
of Idle Idylls." 

"A PLAY FOR THE MICROPHON E" 

A photograph of the local control -room which commands a view of 
most of the studios in the Dramatic " block" at Broadcasting House. 

The show opens with the whirring of a 
cuckoo clock, which was given to Mr. 
Longstaffe by his father when he was six 
years old. In addition to writing the book, 
Mr. Longstaffe has composed the music, 
and he will also produce the show. 

He has, however, had the collaboration 
of Edward Lockton, who has written a 

song, " Gentlemen, Good -night," 
which will conclude the programme. 
The revue will be repeated for 
National listeners on Saturday, 
April 7th. 

The Grand National. 
Mr. R. C. Lyle and Mr. W. Hobbiss, 

who have been sharing the task of 
describing the Grand National since 
1930, will do so again on Friday, 
March 23rd, from their respective 

positions at the Grand Stand and the 
Canal Turn. 

Two commentators are required because 
of the impossibility for one man at the 
grand stand to distinguish the horses 
nearly a mile out " in the country." 

Clapham and Dwyer for the Children. 
Mr. and Mrs. Clapham and Mr. and Mrs. 

Dwyer are to make their first Children's. 
Hour appearance on Saturday, March 24th, 
a day of the week on which, fortunately, 
many grown-ups will also be able to listen. 

It may not be generally known that 
Clapham was formerly a barrister's clerk 
and that Dwyer was a commercial traveller. 
The story goes that the famous partnership 
was started over a little light luncheon 
when the two met in a hostelry. 

They had not been long on the 
halls when they were invited to 
broadcast, which they have been 
doing regularly since 1926. 

" The Week Abroad." 
It having already been stated in 

Parliament that Mr. Vernon Bart- 
lett's regular series of talks are to 
finish, listeners may like to know 
that their place will be taken on 
Thursday evenings, from April to 
June, with relay talks from the 
different capitals of Europe. 

These talks will continue to be 
given under the title " The Week 
Abroad," and they will be arranged, 
as far as possible, to coincide with 
events of special interest or signifi- 
cance in the various countries. The 
speakers will all be experts on 
foreign affairs. 

Mr. Maxton's Point of View. 
Mr. James Maxton, most fiery of all 

members of the British Parliament, is to 
broadcast on Friday, March 23rd. He 
is taking part with Sir Alexander McEwen 
(ex -Provost of Inverness) in a debate in 

(Continued on page 25.) 

IHAVE heard lots of favourable 
comment on James Douglas' 

talk. Such a remarkable talk deserves 
recognition, of course. I am not a 
little surprised, however, that there 
has been no protest against it from 
certain quarters. The fact is there is 
a growing public opinion completely 
in sympathy with the sentiments 
expressed by Mr. Douglas. 

Another satisfactory point about 
this broadcast talk is that it was 
allowed. And wasn't the same freedom 
given to Mr. Michael Roberts in his 
talk a few nights later in the " Whither 
Britain?" series ? 

The other recent Talks sensation, of 
course, was provided by Mr. William 
Ferrie who made use of his privileged 
position in front of the microphone as 
representative of the working man to 
broadcast a personal protest against 
the censorship of passages in his 
manuscript. 

The full facts of the case will probably 
never be known. The B.B.C. says that 
the _censored talk was in Mr. Ferrie's 

THE LISTENER'S NOTEBOOK 
Comment and criticism on the programmes. 

hands 48 hours before the broadcast and 
that he made no protest at his final 
rehearsal. Mr. Ferne, on the other 
hand, maintains that the alterations 
were made at the last minute. 

Whatever the facts, It remains that 
no broadcast speaker finds it easy to 
depart from his manuscript. It is so 
simple to fade out the microphone 1 

s s s 

I sat up for " Alibi from the Air." 
It was all very entertaining, chiefly 
because of the novelty of the, idea 
behind it. A quite impossible story, 
of course. So impossible, in fact, that 
one doesn't want this sort of thing too 
often. Once in a while, perhaps, it is 
acceptable. 

r s 

Having discovered some discrepan- 
cies in the story of the previous week's 
play, I listened carefully to "Alibi from 
the Air" for similar faults. Here, 
again, I discovered a point that made 
one realise that " facts " do not trouble 
authors over much. I refer to the 
prisoner's apparently truthful obser- 
vation (in answer to a question) that 
the last time he was at a night club 
was three weeks previous to the date of 
trial. 

This is hardly likely when we re- 
member that the prisoner was being 
tried on a charge of murder at the Old 
B: Ile 7-and therefore probably had 
been in custody at least a couple of 
months. 

I had de i led this week to do a bit 
of straight talking about that broad- 
cast die-hard,. the " Foundations of 
Music." My grouse isn't so much against 
the Foundations as against their 
bagging that 6.30-6.50 p.m. period 
every evening. This is really mon- 
strous. It is usually such a good time 
for listening - in. An appointment 
somewhere in one's town isn't gener- 
ally till a later hour. Most people arc 
free at 6.30 p.m., and we always have 
to listen to the Foundations. We don't 
always want to. 

I have been very angered lately by 
this monopoly. Let them keep the 
Foundations, by all means, but it is 
quite time now that that very valuable 
twenty minutes beginning at 6.30 p.m. 
ceased to be the exclusive property 
of what is, after all, an exclusive musi- 
cal public. 

The chamber works written by 
continental composers of the 16th 

17th centuries were much above 

(Continued on page 26.) 
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JUST a month ago-in POPULAR WIRE- 
LESS of February 17th-we told you 
about the neW "Superhet Four 

Forty " which H.M.V. have produced. The 
tests of that fine receiver were definitely a 
pleasure. We have now had the added 
pleasure of trying out the radiogramophone 
adaptation of this same superhet chassis, 
which is issued under the name " Su perhet 
Five Forty Radiogram." 

The appearance of this instrument is 
fully indicative of the quality of perform- 
ance. The walnut cabinet has been designed t 

specially for the job, and the designers have 
spared no pains to make it ideal for its task, 
not only aesthetically, but also from the 
technical point of view. With the lid 
closed only one control is visible-ob- 
viously the volume control for the gramo- 
phone side of the instrument. The re- 
mainder of the controls are on the right- 
hand side of the motor -board. 

The actual receiver has already been 
dealt with in some detail, but it may help 

THE H.M.V. "SUPERHET 
FIVE FORTY 

RADIOGRAM." 
prospective buyers if we 
briefly mention the chief 
points once more. , 

The circuit is a super- 
heterodyne. That is a bald 
statement. Let us say, 
rather, that it is a superhet 
circuit which, has emerged 
after long and extensive ex- 
periment- from- the labora- 
tories of the . H.M.V. en- 
gineers. That will explain 
why no interference is caused 
to your neighbours listening, 
why there is no sudden and 
irritating " blast " when 
passing local stations on the 
dial and why the reproduc 
tion amazes one at a first 
hearing for its fidelity and 
tonal balance. 

The model which we tested was designed 
for A.C. mains. - We listened for hum. We 
failed to hear a vestige of it ! There is 
also a model for D.C. mains. We have no 
doubt but that this, too, is equally free 
from any form of unwanted " background." 

On a Pinnacle of Its Own. 

Those who wish to use the_ "Superhet 
Five Forty " as much for broadcast listen- 
ing as for record entertainment will .be 
glad to know that the new radiogramo- 
phone possesses to the full all the charac- 
teristics of its table " brother." We found 
the selectivity no less perfect, its " whistle - 
suppression " powers no less marked, its 
tone control no less useful. 

But it is as a radiogramophone that the 
" Superhet Five Forty " must stand or 
fall. Not only does it stand, but it stands 
on a pinnacle of its own above others of 
its class. This is no extravagant flight of 
fancy. It is a fact. When the qualities 
of an H.M.V. superheterodyne design are 

allied to a gramophone from the H.M.V. 
factory the result cannot disappoint. 

But to return to details. Needle 
scratch can be reduced almost to nothing 
by the tone control without appreciable 
-alteration in balance. Output is sufficient 
even for dancing (and this form of exercise 
makes bigger demands on volume than 
many people think). The automatic stop 
makes operation a pleasure inst ad of a 
scramble between instrument and chair. 

ITEMS THAT COUNT 

1. Superhet radiogramophone (incor- 
porating mains aerial whistle sup- 
pressor, tone control, etc.), for use 
on A.C. or D.C. mains. 

2. Electric turntable, gramophone 
volume control and automatic 
stop. 

3. Manufactured by the Gramophone 
Company, Limited, Hayes, Middle- 
sex. 

4. Prices: For A.C. mains, 20 gns.; for 
D.C. mains, 21 gns. 

And the price ? A mere twenty guineas. 
Almost any radiogram at this price would 
be value for money. But when it is 
remembered that this particular model is 
backed up by the prestige of one of the 
most famous firms in the country, it will 
immediately be apparent -that the " Superhet 
Five Forty is indeed a -bargain that should 
not be missed. 

The photograph at the top of this page shows 
Mr. Christopher Stone selecting records for a B.B.C. 
broadcast, on the B.M.V. Superhet Five Forty 
Radiogram." 

"THERE'S MANY A SLIP 
IAPPEAR to be the possessor of the 

world's lowest -capacity condenser. It 
came about in this fashion : 

Looking around for a reaction condenser 
to try out an odd hook-up, I selected, from 
the spares box, a little air -spaced variable. 

Its capacity was, to me, an unknown 
quantity. which was unfortunate, as the 
circuit plainly demanded a 0003 mfd. 
Then a bright idea struck me. Why not 
calculate it ? So much more scientific than 
just screwing it into place and chancing its 
being correct. 

I expect you all know the time -worn 
formula : 

(n-1) (1112-R22) z) 

d 
Where Ii=dielectric constant (air=1) 
n=number of plates. 
d=distance between a pair of plates in 

centimetres. 

" By Eric O'Mahoney 
R1= radius in centimetres of a moving vane. 
R2=radius in centimetres of the cut-out 

portion of a fixed vane. 
This presumably gives the capacity of 

the condenser in billionths of a farad, 
or, to conform more closely to current 
laboratory practice, in micro-microfarads. 

With the aid of a penny ruler-after all, 
I was only aiming at a rough approxima- 
tion-I measured up the various dimensions. 
I performed the simple calculation. The 
going was so dead easy that I must confess 
to a few passing qualms. Nature is rarely 
like this. 

And here I should like to offer a word of 
advice. If you're aiming at being scientific 
do the thing properly. There's no sense in 
giving the other fellow a chance to trip you 
up. 

I repeat, I performed the measurements 
and calculations, not once, but many times. 

There was an additional reason for this. 
The result was amazing, stupendous ! The 
maximum capacity of this little condenser 
was .0000008 mfd. 

I admit the 6 looked a little doubtful, but 
the row of noughts was most gratifying. 
And to think that the maker had failed to 
stamp his name on it ! 

Later.-Have just made a dreadful dis- 
covery. My suspicions of Nature are 
confirmed. She had something up her 
sleeve. On one of the pillars of the con- 
denser are engraved the symbols 0003 mfd. 

It's very perplexing, but; as Dr. Roberts, 
in a recent issue of POPULAR WIRELESS, so 
aptly remarked : " Where practice, in 
wireless, confounds theory, then confound 
theory," or words .to that effect. Perhaps, 
after all, I'd have been wiser just to try the 
condenser out. 
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A review of the reception conditions 
existing on the broadcasting bands, 
showing where we have scored and 
where we have lost by the adoption 
of the Lucerne Plan in its current 

form. 
By R. W. HALLOWS, M.A. 

IT is rather interesting to sit down now 
and take stock of our gains and losses 
on the medium waveband since the 

coming of the Lucerne Plan. The gains are 
not yet quite complete, for there are a good 
many stations with channels of their own 
which are still working on low power. 

By the autumn most of these will have 
new high -power transmitters in operation. 
The losses, on the other hand, are probably 
at their maximum now, for not a few sta- 
tions that are now interfered with should 
come back to us when various problems of 
frequency control and of synchronisation 
have been solved. 

Here are some gains : Beromünster, on 
539.6 metres, is now always clear, though 
under the Prague Plan it was almost in- 
variably heterodyned. Stuttgart, now on 
522.6 metres, was formerly so near the 
London Regional that if the setwereselective 
enough to separate the two, side -band splash 
was something more than a nuisance. This 
station was also generally heterodyned by 
Algiers. 

Paris, Berlin and Hamburg 
Paris P T T, another excellent station 

to -day, previously worked on a wavelength 
shared (and wandered into !) by half a dozen 
or more stations. Berlin, now on 356.7 
metres, had hardly been heard for a year or 
so prior to January 15th, 1934, owing to 
interference. Hamburg, completely reliable 
to -day, used to be heterodyned night after 
night by Radio L L. 

Monte Ceneri was rarely well received in 
pre -Lucerne days. At one time it worked 
on the long waves, regularly interfering 
with Kalundborg. Then it moved to 
(178.7 metres, a wavelength that few receiv- 
ing sets can reach. It is now working on 
257.1 metres, and if your set is selective 
enough to separate it from the London and 
West Nationals, two channels away, it can 
be heard well. 

To the losses side of the account we must 
put the two Toulouse stations, each of which 
is now on a shared wavelength. I believe 
that in these cases, as in those of Stras- 
bourg and the Poste Parisien, the trouble 
that we now experience is chiefly due to 
lack of synchronisation. 

How We Have Gained. 
If it does not disappear altogether the 

interference should become much less severe 
in time. The only other stations of im- 
portance that are no longer well receivable 
are Göteborg and Turin. 

Göteborg shares a wavelength, and here 
again matters may improve. Turin, though 
it has a channel of its own, is next door to 
the London and West Nationals, and side - 
band splash is the bugbear. 

Actually the loss of Göteborg and Turin 
is not a very serious matter, since the 
Göteborg programmes are almost always 
obtainable from Stockholm or Motala and 
those of Turin from Florence or Milan. 

We seem, then, to have gained distinctly 

more than we have lost. We are six alter- 
native programmes to the good as against 
three only to the bad, for Paris P T T often 
gives the same programme as Toulouse 
PTT. 

To the losses, though, must be added, for 
the moment, two stations which are tem- 
porarily not worth listening to. These are 
Hilversum, which, at the time, is trans- 
mitting the .Huizen programmes on 301.5 
metres, and Heilsberg on 291 metres. 

Those Wavelength Wobbles. 
Cracow is working off its wavelength and 

heterodyning Hilversum. Heilsberg suffers 
from interference caused apparently by 
Barcelona E A J 15, which, as the latest 
U.I.R. report shows, has been going on just 
anyhow ! 

Perhaps the most marvellous piece of 
wavelength wandering recorded after the 
coming into force of the Lucerne Plan is 
that indulged in by Radio Normandie. The 
station started on roughly 226 metres, 
worked there for four and a half days, then 
went up to just under 227 metres. Then 
in one day it dived down to 205 metres. It 
has since wobbled about in the neighbour- 
hood of 206 metres.. 

Almost as good are the feats of Juan-les- 
Pins, which in the course of seventeen days 

CHECKING THE WAVEMETER 

A view of the special multi -vibrator at the 
B.B.C.'s Tatsfleld listening station. This 
apparatus is used to check up the wavemeters 
employed in keeping a watch on the wave- 
lengths of B.B.C. and continental stations. 

used three different wavelengths -222.6, 
247.6 and 240.2 metres. 

The records of the Spanish stations make 
rather sad reading. Barcelona E A J 1 is 
the only one that managed to keep to its 

wavelength, the rest having wandered like 
lost sheep. 

One of Europe's worst wireless nuisances 
has always been Radio L L, which, as pre- 
viously mentioned, used to heterodyne 
Hamburg in pre -Lucerne days. It is sup- 
posed to work on 360.6 metres, sharing this 
wavelength with Moscow IV. Actually it 
has never once been anywhere near its 
proper wavelength, and it has been inter- 
fering severely with Bucharest. 

The only newcomer amongst stations this 
month is the new Poznan transmitter on 
345.6 metres. The old plant had a rating 
of 1.7 kilowatts ; the new one has ten times 
the power. Though it is not likely to be- 
come a reliable provider of entertainment, 
since it ha.s the London Regional as next- 
door neighbour, Poznan is a station that 
the long-distance enthusiast will probably 
like to add to his bag. It is transmitting at 
the time of writing only during the morn- 
ings, but will shortly come into full-time use. 

There is a certain amount of improve- 
ment to record on the long waves, and it is 
to be hoped that the U.I.R. Conference on 
the subject will have successful results. 

Huizen has background interference on 
about two evenings each week on the 
average. Radio -Paris is still interfered 
with as a rule, though good reception is 
occasionally obtainable. 

Between 200 and 300 Metres. 
The Deutschlandsender, Warsaw, Motala, 

Luxembourg, Kalundborg and Oslo are 
generally well heard. Motala, Kalundborg 
and Oslo are gains since last month. 

The medium waveband is very satisfac- 
tory between just over 300 and 549.5 
metres. Between 200 and 300 metres there 
is, unfortunately, -a great deal of hetero- 
dyning and jamming. The only stations 
receivable clear of interference in this 
region are Rennes, Juan-les-Pins (which 
has adopted the wavelength originally 
assigned to Luxembourg), Trieste, Frank- 
furt and Bordeaux Lafayette. 

The upper part of the medium waveband 
is about as good as it could be, containing 
as it does a score or so of stations which 
come in with good volume and fine quality 
evening after evening. The wise listener 
uses mainly the band between 310 and 
549.5 metres for his foreign listening if he 
wants to receive transmissions of genuine 
entertainment value. 

Near the top of the band are five stations 
which invariably provide magnificent recep- 
tion. These are Budapest, Beromünster, 
Athlone, Stuttgart, and Vienna. Florence 
is almost as good as any of them, whilst 
Brussels No. 1, Prague, Lyons P T T and 
Langenberg seldom fail to furnish first- 
class reception. 

Working Well. 
Söttens would be excellent if it were not 

next door to the North Regional ; as it 
is, that old enemy of reception, sideband 
splash, spoils the -programmes .when the 
British station is transmitting speech. 

Belgrade is fairly well heard on certain 
evenings, and is sure to prove a fine station 
when the new transmitter comes into action, 
as it will within a month or two. 

Paris P T T is generally good, though an 
occasional heterodyne occurs. 

On the whole, then, the position is pretty 
satisfactory, though admittedly a selective 
receiving set is necessary nowadays for good 
results. With all its shortcomings, and they 
are many, the Lucerne Plan is working well. 



Popular Wireless, March 17th, 1934. 9 

L`E'ERY week, with the utmost regularity, L I find in my pile of correspondence a 
letter from a reader who says : " I 

always find that the layout is more impor- 
tant than the circuit for successful short- 
wave work." Not always in so many 
words, of course, but always with 
the same meaning. 

This is so absolutely true that I 
want to amplify one or two of my 
remarks in last week's notes. You 
may remember that I -stressed the import- 
ance of connecting the grid coil directly 
across its tuning condenser. I mentioned sets 
in which the wire from the moving plates 
of that condenser, instead of going straight 
to the earth side of the grid coil, first went 
for a walk right round the set. 

Since then I have been at some pains to 
discover just how bad the effects of this 
procedure may be on short-wave work, and 
in the course of my travels I discovered the 

e x traordin- 
ary speci- 
men shown 
in Fig. 1. 
That circuit 
diagram is 
an abso- 
lutely literal 
"transla- 
tion " of the 
wiring of a 
reader's set. 

You will 
notice that 
the "earth" 
side of the 
tuning con- 
denser is taken 
straight to 

one leg of the filament, but the " earth " 
side of the coil which the condenser is 
supposed to tune is taken straight to the 
earth terminal, whence it finds its way - 

round to the L.T. - terminal. After 
leaving this for a circular tour round the 
baseboard, in the course of which it 
encounters a fine old 19th -century L.T. 
switch, it eventually gets back to where it 
ought to have been .l 

Some Common Faults. 
Now, lest any sceptics among you may be 

saying, " Yes, but I bet the set worked in 
spite of all that," let me assure you that it 
didn't. It. may. have brought in a few 
stations, but that's not my idea of 
" working." 

Hand -capacity effects were terrible. 

BAD WIRING 

Th s diagram shows the actual 
connections used in a reader's 

set which proved unstable. 

There was a large " blank spot in -the 
middle of the dial, over which the set would 
not oscillate ; and, thanks to the reaction 
condenser having been " returned " to the 
H.T. - terminal instead of straight to the 
filament, the dirty L.T. switch introduced 

That layout is every bit as important 
in short-wave work as the particu- 
lar circuit used is the theme of this 

article by W. L. S. 

some very nasty noises. The cure for all 
this was so simple-just a rearrangement 
of two or three wires, resulting in a saving 
of about six inches of tinned copper-and 
the set worked like a charm without any 
further ado. 

Fig. 2 shows my idea of what such a set 
should be. The thick lines represent the 
earth returns; facilitated by a -metal panel 
and a foil -covered baseboard. 

Low -Resistance Earth Returns. ' 

When one does this there is no need to 
bother about that direct lead from the 
condenser to the coil (at least, not on the 
earth side). The moving - plates of the 
condenser, attached -to its frame, which is 
bolted straight on the metal panel. have as 
direct and as low -resistance an earth return 

AN ELEGANT DESIGN 

A set which definitely proves that short-wave 
designs need not be eyesores. It was constructed 

by a reader in North-West India. 

as one could possibly devise. Precisely the 
same applies to the reaction condenser, while 
the bottom ends of both the aerial and the 
grid coil simply go straight to the foil base- 
board. 

I can honestly say that I have never met 
a case of trouble from hand -capa- 
city -effects-in a setwhich'hasbeen 
sensibly dealt with in this way. 
As a matter of fact, the foil - 
covered baseboard is more useful 

than the metal panel. If the latter is dis- 
pensed with, however, the two sets of moving 
plates must be connected directly to the 
foil at the nearest possible point. 

Now for a few thoughts about the actual 
circuit to use for short-wave reception. As 
I have said all along, the best circuit is 
the one that you are most familiar with. 
Your nearest short-wave neighbour doesn't 
get better 
results than 
you because 
he uses a 
Schnell cir- 
cuitand you 
use a Rein- artz it's 
more likely 
because he 
has taken 
more trou- 
ble over the 
details than 
you have. 

After all, 
there is only 
one detector circuit, fundamentally. All 
the different names have only been given 
to various modifications of it. Fig. 2 
shows it in its simplest form-and, in my 
opinion, its best. I cannot emphasise too 
strongly the advantage of having one side 
of the reaction at earth potential. 

A Well -Tried Circuit. - 

I don't stick to that particular circuit 
because I'm a die-hard-if anyone showed 
me a better one, and proved that it was 
better, I should scrap my ideas immediately ; 
but I do know where I am with it, and 
anyone can make it work well. 

The . addition of a screened -grid stage 
(with which I shall soon be dealing) is the 
simplest possible job ; and L.F. amplifica- 
tion, after all, is nothing to do with short- 
wave work. One ought to have a good 
L.F. amplifier " on the shelf " and finish 
all one's experimental sets with the detector. 
It's waste of good time to build a fresh 
L.F. stage into every S.W. set one makes. 

HOW TO DO IT 

Fcy2 

When wired as indicated here, 
the circuit of Fig. 1 worked 

perfectly. 
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On the Short Waves-(C'ml. from precioso parte.) 

ans 

FROM the number of queries that have 
recently reached me on the subject of 
"man-made static " I am rather afraid 

that the situation is not improving. Nor 
can one hope that it will until some 
regulations concerning the use of "silencers" 
are drawn up and rigidly enforced. 

H. H. (Wolverhampton) wants to know 
whether a small, amateurish, unscientific 
" doublet " aerial like that shown in the 
diagram can ever be any good as a means 
of reducing the noise -to -signal ratio. 

I have often used one myself, H. H., 
and, although it is vastly preferable to put 
up one of the proper dimensions, an im- 
promptu one like you mention is quite good. 

Details of a " Doublet " Aerial. 
The two horizontal arms of the aerial 

should each be a quarter -wave. In my own 
case I used a " doublet " for 20 -metre 
reception and made each arm 5 metres 
(approximately 16 feet) long. But I found 
that arms not more than 7 feet long were 
quite good, although naturally one loses 
a lot of signal strength. But, after all, 
what good is signal strength to one if the 
noises are so overpowering that one can't 
hear the signals 1 

Incidentally, readers trying a " quasi - 
doublet " aerial like that in the diagram 

should note that they must use inductive 
coupling for their receiver. Although I have 
labelled the ends " earth " and " aerial," 
they should really be taken to a coil which 
is coupled to the grid coil. Sometimes it is 
an advantage to earth one side. 

J. W. (Newmains) wants identification 
of a French-speaking station on about 14 
metres, with an interval signal of a musical 
note (roughly G -C -G). 

Will V. I. E. (Liverpool), whose address 
I am afraid I cannot trace, please make 
himself known to R. C. W. of the same 
town 1 The latter's address is Mr. R. C. 
Windsor, 5, Barnhill Road, Wavertree. 

VERY EFFECTIVE 

* * 
A type of aerial 
which will prove 
helpful when 
static interfer- 
ence is bad. 
Even if the 
lengths of the 
horizontal wires 
are not exact 
multiples of the 
wavelength of 
the band to be 
received, the 
scheme is still 
worth employ- 

ing. 

* * 

This same R. C. W. wants details of a 
" band -spread " arrangement for the 49 - 
metro broadcast band, with a '00004 midget 
condenser. Well, R. C. W., I don't call 
'00004 a midget for short-wave work ! Put 
in another nought and I might. A .00004 

across a biggish coil will easily cover the 
band of 30-50 metres. 

My ideal band -spread arrangement is the 
conventional series of coils, tuned by 
something of the order of '0001, with a 
really tiny condenser in parallel with it. 
If you can find the smallest condenser in 
your junk box, and strip off all its plates 
except one fixed and one moving-and then 
double-space those-you will have a band - 
spread condenser. 

It is a good idea to reverse the usual 
procedure: equip your baby condenser 
with a nice slow-motion dial and leave a 
plain dial on the 0001. The latter can then 
be set at the bottom of the band and the 
searching done on the little fellow. 

An Earth is Always in Use. 
To your other query-do I think metal 

chassis preferable to, wood -and -ebonite, 
even when no earth is used-the answer is 
definitely yes. After all, you can't help 
using an earth on short-wave receivers, 
even if you leave the actual metallic 
connection out ! 

J. B. M. (Glasgow) reports a Swedish 
station, apparently Stockholm, on 39 or 40 
metres. W. G. M. (Southampton) sends in 
a long and newsy letter ending with a 
complaint about a nearby D.C. motor. I 
recommend him to try a " doublet." From 
his log of DX amateurs, though, one 
wouldn't know that there was much 
wrong ! 

R. H. R. (Llanrwst) wants the whole 
truth about my reception in that part of 
the world when I had a portable up there 
two years ago. F. N. B. (Hale), whom I 
met up there, will back me up when I say 
that it appears to be a perfect locality for 
short-wave work. 

ANOTHER pot-pourri of film -star voices has been 
published, this time by Regal Zonophone in 

" The Voices of the Stars." As in the case of the 
Decca, reviewed recently, the proceeds of the sale of 
the record is to be devoted to the Cinematograph 
Trade Benevolent Fund. 

Four gramophone companies have co-operated in 
a big " disc " drive in aid of this fund, and the Regal 
Zono record is the latest to be released. The voices 
are, of course, taken direct from the various filins in 
which the stars are appearing. So we have George 
Anise delivering part of one of his speeches in 
Voltaire, Diana Wynyard recites the final peroration 
from Cavalcade, and Marie Dressler and Jean Harlow 
give vent to the final satire in the film Dinner at Eight. 

In addition to the above named we have an assort- 
ment of songs, wisecracks and general remarks from 
Janet Gaynor, Laurel and Hardy, Katharine Hep- 
burn, Norma Shearer, Charles Laughton (Henry VIII), 
Leslie Henson, Jack Buchanan, Jack Hulbert, Cicely 
Courtneidge, Gracie Fields, Evelyn Laye, Mae West, 
Wallace Beery, Jackie Cooper and several others. 

It is a record packed with typical sayings and is a 
very good souvenir of many of the world's leading 
film stare. At 6d. it should successfully swell the 
coffers of the fund, and it is expected that at least 
500,000 will be sold within a week of the release of 
the record. Don't forget your copy. 

Row a Dance " Hit " is Made. 
I am interestingly watching the building up of a 

" hit." I am convinced that, in ninety-nine cases 
out of a hundred a hit is made, not born. Repetition, 
plugging if you like, has its desired effect in stimu- 
lating interest in a number-always provided the 
number is good and has some claim to be plugged- 
and the result is that people like it, they hum and 
whistle it, they buy the gramophone record-it is a hit. 

Did You Ever See a Dream Walking f was well 
plugged till It became a hit-never would it have 
attained such eminence otherwise, nor would most of 
the other modern numbers. Not because they are poor, 
but because so many are good. The level of dance 
composition, from the melody or character point of 
view, Is exceedingly high. Consequently if no items 
were starred they would all remain en masse, with 
few outstanding numbers, and therefore few out- 
standing record sales. 

Thus it is necessary, from a business point of view, 
to make a hit. Occasionally the choice of the future 
" star " is faulty-the public psychology is mis- 
judged and the hoped -for acclaim is not forthcoming. 
But usually the hit grows apparently naturally- 

ROUND the 
RECORDS 
Selections and recom- 
mendations from the 
latest gramophone lists 
By K. D. ROGERS. 
carefully fostered by a knowing publisher-until 
every dance band is playing it, crooners are burbling 
its melody, wondrously out of tune, and the gramo- 
phone companies are busily pressing records of it. 

The latest ewe lamb of the music -publishing world 
is " Play to me, Gipsy," which is being groomed for 
stardom. Gradually more and more of it is heard 
from dance bands on the air, and the recording com- 
panies are busy making discs with its plaintive 
melody on board. 

The number is good, and is a change from the 
rhythms we have had starred lately-" Play to me, 
Gipsy " is sometimes a tango and sometimes a foxtrot. 
Probably the powers that he will succeed in building 
another success, to last some two months or so till 
another has to be launched. 

Decca alone have recorded the latest arrival at 
least four times-by Roy Fox, Frank Titterton, Don 
Sesta's Accordion Band and Alfredo Campoll. There's 
variety for you! Roy Fox and his Band need no 
introduction, Frank Titterton's tenor voice is accom- 
panied by Fred Hartley and his Novelty Quintet, 
Don Sesta has collected a group of first-class accor- 
dion players, and Alfredo Campoll is a violinist who 
is rapidly establishing himself. I specially recom- 
mend the Roy Fox and Campoll versions. 

Out -of -Tune Tunefulness. 
I wonder if there is anyone who can sing so delight- 

fully out of tune as Elsie Carlisle. This is not a 
criticism, but a commendation. " Straight " singers 
must shudder when they hear her, but none could 
honestly deny that, judged apart from a purely 
musical standard, Elsie Carlisle Is a great artiste. 
She has many copyists, too, which itself is a sure sign 
of success, though none has yet given me the same 
pleasure as Ambrose's famous lady crooner. 

der latest exposition of out -of -tune tunefulness is 
" This Little Piggy Went to Market," and with it, on 

Bocca, is "Gosh, I Must be Falling in Love 1 " Both 
are in the best. Carlisle- style and are exquisite pieces 
of artistry. By all of which you will gather that I 
am something of an Elsie Carlisle " fan." When she 
sings like she does on Decca F3887 I am. 

Harlem has come to London in the persons of Cab 
Calloway and his Orchestra, which have been booked 
for the Kit -Cat and the Palladium. I have just been 
listening to a Brunswick recording by Cab and Co. of 
" Dinah," that immortal Harlem classic which keeps 
on popping up on the gramophone lists. Naturally, 
Cab Calloway and his boys do it moré than justice. 
With " Beale Street Mama " it is played in the best 
Cab style. (01688.) 

Guy Lombardo does not show up so well on his 
Decca records as he did some time ago on another 
make. His band seems to be coarser and rougher, 
and I should like to see him get better technical 
assistance. The Royal Canadians are an excellent 
combination and have a style and finish that are recog- 
nisable the moment they begin to play. This month 
they have recorded " Time to Go " and " Inka Dinka 
Don." The latter has particularly intriguing piano 
interludes, and the piano backgrounds and breaks 
of Lombardo arrangements are always worth 
hearing. 

Some Appetite Whetters. 
As we go to press H.M.V. and Columbia releases 

arrive-vast selections of the latest recordings of 
classical and dance music, ballad and humour. These 
records I shall have to leave till next time, with the 
exception of two or three appetite whetters. Here's 
the first: 

Richard Crooks, church soloist at age of nine, 
joint star performer before 15,000 people at twelve, 
sings " Smilin' Through" and "My Song Goes Round 
the World" on H.M.V. DA1360. Whether or not 
you have seen the Norma Shearer Elm of the former 
name you will enjoy Its plaintive Irish sweetness. 
The second item also Is perfectly rendered by the 
famous tenor. 

In Town To -night," played on Columbia and 
H.M.V. by Henry Hall and Ray Noble Orchestras 
respectively features the popular Knightsbridge 
movement from Eric Coates' London Suite used by 
the B.B.C. for their weekly Saturday feature. Ray 
Noble does not do himself justice-he makes the 
whole number too monotonous ; it is played In strict 
dance tempo without much originality in orchestra- 
tion to help it out. 

But more of these late arrivals next time; there is 
plenty of variety among them. 
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THE ADVANTAGES 
Almost any number of pictures can be handled, and 
any number of lines, because the control of a cathode- 
ray tube is completely electrical. There is no inertia 
to overcome and no tricky speed control to bother about, 
the movements of the spot of light being merely a matter 
of the circuit values. Although beautifully efficient, 
the operation is fundamentally simple, as Mr. Kendall 

clearly shows in this account. 

by G.P. KEN LALL [B.Sc. 

IN the early days of radio quite a number 
of attempts were made to use sundry 
mechanical relay devices for the purpose 

of amplifying the signals. In all these the 
idea was to cause the tiny currents set up 
by the incoming signals to control a much 
more powerful local current, but for the 
most part they were not very successful. 

The trouble really was that mechanical 
devices could not deal efficiently with the 
high frequencies involved. Effective ampli- 
fication became possible only with the 
coming of the valve, because here was a 
relay device in which there were no 
mechanical moving parts to limit the speed 
at which it could respond. 

There is No Speed Limit. 
The place of the moving parts of the old 

relay was taken in the valve by a stream of 
electrons and some static charges, and since 
these are things which have no mechanical 
inertia effects they can be made to operate 
at any speed you please. 

Now, there is a rather similar position in 
television at the present time. We have a 
problem which is not unlike that of the 
early radio experimenters, in that we want 
to produce certain effects with currents of 
rather high frequency, and we are having a 
certain amount of trouble with mechanical 
devices 

Our exact object, of course, is not in this 
case to amplify the television signals, for we 
can solve that part of the problem with 
valves in the usual way, but rather to make 
them produce the effects we require in the 
beam of light in the viewer. 

First, we want them to produce what I 
have previously called " light control " ; that 
is, they must vary the strength of the beam. 
Secondly, they have to govern the speed of 
the scanning process and keep it in step. 

In, the first case mechanical methods have 
already been given up as hopeless, and 
purely electrical methods of light modula- 
tion are now used almost exclusively. 

Will They be Displaced ? 

In the matter of scanning, however, 
mechanical devices are still largely used, 
and it is interesting to wonder whether we 
shall not see these also displaced by purely 
electrical systems before long. 

It so happens that there is a device which 
is capable of doing for the scanning process 
pretty much what the valve did for radio. 
This device is purely electrical in its working 

and has no mechanical moving parts what- 
ever, their place being taken by an electron 
stream and sundry static charges, very 
much as in the valve. 

Nevertheless, it is capable of making a 
spot of light scan a screen, and by its very 
nature it has many advantages to offer. It 
is able to produce scanning of practically 
any number of lines and any number of 
pictures per second, and every phase of its 
operation is under the most complete 
electrical control. 

The name of this wonderful device is, as 
the reader has probably guessed by now, the 
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inherent in the cathode-ray system, and so 
it is reasonable to hope that they may one 
day be eliminated. When that is done there 
is little doubt in my mind that the cathode- 
ray system will provide a very nearly 
perfect receiving system. 

So far as present conditions are concerned 
it can be taken that a picture space of some 
three or four inches square is the limit of 
size of the cathode-ray tube of moderate 
cost. As regards illumination, it is quite 
good within these limits, but there is not 
enough light to permit anything in tho 
nature of a projection method to be used. 
(This rather cryptic remark will be under- 
stood more clearly when we begin to study 
the actual functioning of the cathode-ray 
tube.) 

Complete in Itself. 
The working of the tube is rather a large 

subject, and I am not going to try to cover 
it in detail this week. I think the reader 
will find it very much easier to get, first of 
all, a clear idea of the general outline of the 
subject, and then go into detail later. 

The first point which we 
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HOW THE SPOT IS SHIFTED. 
The sketch shows how electrons from the cathode 
pass in a ray through the hole in the anode and 
strike the end of the cathode-ray tube, where they 
produce a spot of light. If a voltage is placed 
across the deflector plates the ray is deflected, 
and thus the spot can be moved electrically, and 

without the aid of mechanics. 
A close-up of some of the actual electrodes is 
shown to the right, the hole in the anode being 

clearly visible. 

cathode-ray tube. Whether it will or will 
not replace the mechanical systems of 
scanning I should not like to try to predict, 
but it certainly has some very weighty 
advantages. 

If I allowed myself to think of nothing 
but its attractions I should undoubtedly 
commit myself to the prophecy that it 
would become the universal scanning 
method quite soon, but, unfortunately, the 
matter is not quite so simple as that. 

Unlike the valve, the cathode-ray tube 
hassome definite drawbacks when compared 
with the mechanical methods, these being 
chiefly a matter of limited illumination and 
picture size. A minor weakness is the 
slightly unnatural colour usually given to 
the picture. 

These defects, although they are at 
present difficult to remove, are not actually 

a.tlzoae 

must realise is that the 
cathode-ray tube forms 
practically a complets tele- 
viewer in itself, for it does 
its own light control, its own 
scanning and even includes 
the necessary screen on which 
the picture appears. 

The basic principle of the tube is com- 
paratively simple. Our knowledge of valves 
tells us that a heated filament will give off 
showers of electrons, and also that those 
electrons can be influenced by the attrac- 
tion and repulsion of positive and negative 
charges in their neighbourhood. 

It is upon just these simple facts that the 
working of the cathode-ray tube is based. 
The tube contains a filament which emits 
the desired supply of electrons, and there is 
a positively charged anode which draws 
them away in a fast-moving stream. 

(Continued on page 26.) 



Popular Wireless, March 17th, 1934. 

"TELEVISING" 
SPZtIU 

IN principle there is a certain similarity 
between transmitting light and trans- 
mitting sound, the photo -electric cell 

in television taking the place of the micro- 
phone in broadcasting." 

Unfortunately, however,.. there is a very 
considerable difference in practice, the 
problem of television being enormously 
complicated by the necessity for keeping the 
picture signals related in space as well as in 
time. In addition, a much larger band of 
frequencies is required to transmit a clearly 
defined picture than to cope with the most 
elaborate orchestra. 

Solving a Troublesome Problem. 
At first sight, therefore, the idea of 

applying the methods of television to the 
comparatively simple proble;p of broad- 
casting sound would seem to be the height 
of absurdity. Why, it may be asked, should 
one deliberately adopt a complicated pro- 
cedure when a far simpler one is already 
available ? 

The answer is that it offers one possible 
solution to the very troublesome problem of 
finding room in the ether for a combined 
programme of television and sound. 

In a recent number of POPULAR WIRELESS 
(March 3rd, 1934) a description was given 
of a scheme for radiating television signals 
without the. use either of a carrier or side - 
bands. This is the invention of -Mr. G. W. 
Walton, and utilises his well-Imown system 
of " Scophony scanning. 

Mr. Walton has now gone a step farther, 
and proposes to combine a speech pro- 
gramme with his " non -spreading " system 
of television. 

To do so it is necessary to convert the 
speech signals first of all into " visible " 
form, i.e. to put them on " all fours " with 
the pictures to be televised. ,_Once in this 
form, both the speech and picture_ signals 
can be handled by the same photo -electric 
cell and radiated by the same type of " non - 
spreading "_wave. 

Sideband "Spread" Eliminated. 
The broad idea of converting sounds into 

corresponding " light " effects is not par- 
ticularly novel in itself. It is done, for 
instance, in talkie film production, where 
the vibrations of the voice are made to 
control a " light " valve so as to mark out 
a visible track, which is afterwards repro- 
duced by means of a photo -electric cell. 

Mr. Walton, however, employs a very 
different arrangement from this for trans- 
forming speech into an equivalent light 
signal. In addition he wipes out the ordinary 
differences -of frequency (which determine_, 
the pitch of a note) and converts them into 
differences of position in space. 

At the receiving end the new " spacing " 
is, of course, converted back into the 
original sound frequencies, but meanwhile 

Did you know of the latest scheme 
for making more room in the ether 
for television transmissions ? It 
consists of turning the sound ac- 
companiment into light impulses, 
so that no separate channel is 
needed for them, and the ingenious 
method by which this is done is 

described below. 

he has managed to get rid of those 
frequency differences which produce 
sidebands. In other words, transmission 
through the ether can now take place 
without sideband " spread." 

The first step in the change -over from 
sound into light consists in applying the 
microphone current to a pair of electrodes 
which have already been charged up to a 
point just short of that at which a spark 
will pass. The addition of the microphone 
voltage " does the trick " and produces a 

" behind it " is in resonance with the 
applied frequency. 

This will be made clearer by reference to 
Fig. 1, which shows two rods or electrodes 
A, B placed in close proximity to a long 
coil C, which is charged up by the battery 
H.T. to a voltage just below that at which 
it would normally spark across to the rods. 
The electrodes and coil are, in practice, 
enclosed in an evacuated valve so as to 
reduce the required voltage to a com- 
paratively low value. 

Resonant Discharge Oscillations. 

The output from the microphone trans- 
former is now applied across the transformer 
T to the two rods, as shown, and serves to 
increase the voltage on one or the other until 
a spark results. 

For a low -frequency note the spark will 
pass at the open end of the coil marked It, 
because the resulting discharge oscillations 
will then be in 'resonance with the circuit 
containing the whole of the inductance of 
the coil C, together with the by-pass con- 
denser K and one half of the transformer 
winding S. 

For a high -frequency note the discharge 
occurs at the near end L of the coil, because 
the resulting discharge does not -then have 
to pass through the windings of 0, -but, goes 
direct through the condenser K and the 
half of the transformer windings S. In 
'other words, a low -frequency note takes a 
path containing_ more inductance (i.e. more 
turns of the coil C) than high -frequency 
note. 

For other frequencies the discharge 
occurs at some intermediate point along 

the coil, such that the circuit 
opened up . to the discharge 
is in tune "with the particu- 
lar frequency in question. In 
this way a complex of speech 
frequencies is converted into 
a band of light. 

In the combined scanning 
system shown in Fig. 2 the 
current from the Microphone 
M is first modulated on to a 
local carrier -wave O before 
being applied to the trans- 
former T, and the circuits D 
and Di are tuned to the 
upper and lower sidebands. 
No sideband frequency is 
actually radiated. The band 
of light, when produced, is 

TURNING TONES 
INTO SPARKS! 

SOUND CREATES A BAND OF LIGHT. 
When the microphone (M. Fig. 2) is spoken into, 
corresponding voltages appear across the transformer 
(T), causing sparks to occur along the large coil, 
C, at points depending upon the frequencies. The 
resulting band of light is passed through the lens W, 
and transmitted as explained. Fig. 1 shows the coil, 

etc., in greater detail. 

spark. Actually each individual voice 
frequency produces its own spark, so that 
the result is a " band of light." 
-In order to secure the spacing effect 
already mentioned, advantage is taken of 
the fact that, as the voltage builds up, each 
spark prefers to discharge itself at that 
particular point at which the circuit 

thrown -' by a lens W on to a vibrating 
mirror N, together with the picture 
elements produced separately by the 
" Scophony " scanner marked Q. The 
combined picture and voice signals are then 
swept by the mirror N across the face of a 
photo -electric cell Z, and the resulting cur- 
rents, are applied to the transmitting aerial. 
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IT is perhaps not quite correct to call an 
aerial mast a " cigar." But in the case 
of Radio Budapest's new mast there 

are points which force one to a comparison. 
If you place a lighted cigar vertically on 
the table and hold it a cloud of smoke will 
very shortly surround its upper end. At 
Budapest clouds do the same to the mast. 
Then, again, a cigar of the torpedo type is 
thin at the bottom, thick in the centre and 
thin at the top. 

Some Handful ! 

Budapest's new aerial mast rests on a 
surface of 160 square centimetres, about the 
size of a man's hand. It widens out at the 
centre, where it measures a little over 14 
metres across, and it thins down again to a 
circular hole 30 cm. in diameter. The mast 
is 284 metres high, and to this must be added 
the projecting length of the telescopic steel. 
pole at the top of,the mast. This brings the 
height up to 314 metres, or about 1,030 feet. 

Budapest's radio mast is the world's 
highest aerial-the highest structure in 
Europe and the third highest structure in 
the world. Seven hundred metres of 
feeder -line connect the mast to the trans- 
mitting station, situated in a new wing of 
Budapest's present transmitter house. 

Built by Standard Telephones & Cables, 
of London, at their Hungarian works in 
Budapest, the new 120 -kw. transmitter is 
one of the very few stations in Europe which, 
under special international agreement, are 
allowed to operate on more than the 
international limit of 100 kw. The station, 
which commenced testing about the middle 
of November, has already proved to be one 
of Europe's " big noises." 

British Built. 
Before going into some of the special 

features which make the new Radio 
Budapest one of the most interesting 
transmitters in Europe I would like to draw 
attention to the fact that this wonderful 
aerial mast was constructed by a British 
firm, and that work, with Hungarian labour 
and material, was carried out under the 
supervision of a British engineer-a Scot, 
by the way. In 1893 a Hungarian engineer 
discovered broadcasting (at that time it was 
still over a system of wires). Ever since, 
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-RADIO BUDAPEST BUILDS A NEW MAST 

The new Budapest radio station boasts the tallest aerial mast in the world-which 
is also the highest structure in Europe. But its claim to fame is based on more 
than a very remarkable engineering feat, as this description of a visit to the new 

transmitter shows. 
By A. A. GULLILAND. 

the Hungarian Broadcasting Company has 
always found the necessary courage for some 
pioneer experiment. They have it now in 
the aerial mast ; they also have it in the 
120 -kw, transmitter. 

Everything in Duplicate. 
Driving the 18 km. out from Budapest 

to Lakihegy (which means " great hill "-in 
reality there is only a small mound which 
warrants the name !), we were challenged 
on arrival by a fine-looking Hungarian 
soldier, complete with rifle, bayonet and 
cock's feathers on his hat. After a short 
parley we were allowed to pass and were 
taken to one of the Standard Company's 
engineers who was in charge of the building 
operations. 

One remark of his seemed to recur at 
every moment. At.first I thought it was his 
favourite ` catchword ; later on I found 
that it actually was the case. " One 
hundred per cent spare," were his words. 
Yes, the new Radio Budapest has a " 100 - 
per -cent spare part " at ever' turn. - 

After passing the guard we entered the 

NO TRESPASSERS! 

The Budapest station buildings at Lakihegy are 
permanently guarded by Hungarian troops in 
their picturesque uniforms. Visitors are subject 
to a close examination before being allowed to 

enter. 

central part of the transmitter building 
which contains the offices. To the right 
there is the old German 18.5 -kw. trans- 
mitter, built in the " open " style. To the 
left is the new 120 -kw. British apparatus, 
well protected from human hands as long 
as it is under power. This is achieved by 
the famous interlock system which my 
guide spoke about. 

Prevents Wavelength Wobbling. 
One first enters a room containing the 

metal rectifiers for the grid circuits, etc., 
and a hot cathode mercury vapour rectifier 
producing 22,000 volts for the anodes of 
the last -stage valves. Then you come to the 
large transmitter hall. On the left there is 
the speech output panel, followed by the 
oscillator stages. 

Crystal control is provided, in conjunction 
with a thermostat to prevent temperature 
variations. Should a breakdown occur there 
is a second crystal to switch in, and should 
the whole circuit fail (which is extremely 
improbable) there is another circuit which 
can run the transmitter for a few hours at 
least. 

Leaving the oscillator and modulator 
stages, one enters what resembles a low- 
lying hut. A passage goes down the centre. 
On one side you have the " push" and on 
the other the " pull " of the last two stages. 
In the case of a valve breaking down a 
turn at a single wheel and all high-tension 
current and cooling water are switched over 
to the " 100 -per -cent spare " valve built 
in alongside. 

Seeing How it Works. 
The control desk with four buttons for 

setting the transmitter in motion, stands 
facing the front wall of the " hut." The 
desk is fitted with a cathode-ray oscillo - 
graph, so that the engineer can actually 
see the modulation of the transmitter. 

The water pumps for the elaborate cooling 
system are in the cellar immediately below 
the transmitter. 

The porcelain . tubes containing the 
anode cooling water are also there. These 
porcelain " coils " now take the place of the 
rubber used in " the olden days." (Lorenz, 
the inventor, first used this type of cooling 
spiral at the Leipzig station.) 

Budapest is not only a tip-top station 
in the sense that it embodies the latest 
developments, but its position on the 
medium -wave tuning dial is also right at the 
top. The actual wavelength is 549.5 metres. 

And now may you have good reception of 
the station which British brains and 
Hungarian brawn have made to carry the 
call " Itt Radio Budapest " into space ! 
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PERSONALITIES AND PECULIARITIES 

THE B.B.C. is staffed by young men, and 
consequently there are fewer changes 
than in comparable organisations. 

There are, however, internal rearrangements 
which involve a kind of " ebb and flow " in 
the popularity, prestige and importance of 
the principal officials. It is, therefore, of 
interest to bring up to date the human 
scene behind the façade of Broadcasting 
House. 

Of course, the reorganisation of 1933 was 
expected to make important changes in 
various directions. Not all these expecta- 
tions have been fulfilled. First of all, Mr. 
Whitley, the Chairman, is much more 
actively engaged in the general scheme of 
broadcasting than he was this time last 
year. Mr. Whitley has an office to himself, 
and this he occupies with a regularity which 
would do credit to most heads of businesses. 

The Chairman, in addition to keeping an 
eye on policy matters, takes a direct per- 
sonal interest in the 
Empire Service and in 
the Talks. His training MUSIC ! 

as Speaker in the House 
of Commons makes him 
useful in pouring oil: on 
troubled waters, both 
inside and outside "The 
Big House." Among 
the other Governors 
the influence of Mrs. 
Agnes Hamilton is per- 
haps the most evident. 
Mrs. Hamilton's active 
mind plays on a great 
many of the problems 
of broadcasting. 

Sir John Reith, as 
Director -General, con- 
tinues to focus on 
himself the direction of 
the whole of the activities of the B.B.C. 
Since the reorganisation last year he is 
freer from details of the business and deals 
directly with only two or three people 
instead of with about two dozen. 

One result of this new freedom is that 
Sir Jolm is able to attend more diligently to 
his social duties, and his naine now appears 
more frequently in the published lists of 
those present at social gatherings. Apart 
from his duties in broadcasting and his new 
social responsibilities, Sir John is making a 
close study of modern organisation, com- 
mercial and public, possibly with a view to 
overhauling some industry or public utility 
when he tires of the B.B.C. 

Sir Charles Carpendale. 
As the hour for his retirement draws 

nearer Sir Charles. Carpendale naturally 
disengages himself from some of the burdens 
of administration. But he still carries a 
heavy responsibility as President of the 
International Union of Broadcasting, the 

By OUR SPECIAL INVESTIGATOR 

who brings up to date the human scene behind the walls of 

Broadcasting House, and explains how the reorganisation of 1933 
has had its effect upon the principal exponents of broadcast 

entertainment. 

duties of which take him across the Channel 
with increasing frequency and for longer 

- periods of anxious deliberation. 

In Charge of Programmes. 
Colonel Alan Dawnay, at the head of 

Programmes, is making his presence felt. 
He is liked personally. He pays special 
attention to the political aspects of Talks, 
and his influence is reflected in the greater 
care which is being taken to avoid ex- 
pressions of extremeviews. Colonel Dawnay 
shares with Admiral Carpendale great 
keenness for outdoor sports. 

Dr. Adrian Boult, Director of Music for the 
B.B.C., is determined to make his Symphony 
Orchestra (which he is rehearsing in our photo- 
graph) unquestionably the best in the world. 
Given the support he deserves, he alone can 

attain this important objective. 

Mr. Gladstone Murray, still in charge of 
Public Relations in all their aspects, finds 
his position strengthened by the new organi- 
sation. Both as framer and interpreter 
of B.B.C. policy his position is pivotal, 
although internal complacency and outside 
jealousy make it unusually- difficult. Mr. 
Murray's good will, however, is firmly 
established in the friendship which he has 
attracted in a remarkable area comprising 
the extremes of Fleet Street and of politics. 

Mr. Eric Maschwitz, alias Holt. Marvell, is 
the programme personality who has made 
most headway in the past year. His 
versatility and insatiable appetite for work, 
combined with rare originality, . have 
already made him the " Noel Coward of 
,Broadcasting." To him goes the credit for 
the great improvement in light entertain- 
ments and vaudeville. The cinema indus- 
try has its eyes on Mr. Maschwitz, and it is 
to be hoped that the B.B.C. will not let him 
go easily. 

Mr. Val Gielgud, head of Dramatic Pro- 

duction, continues to share with his friend 
- Mr. Maschwitz.the."programme honours." 

The r are,aricidentally, joint authors of the 
--boob Murder at Broadcasting House;" 

which is a current " best seller." Mr. 
Gielgud thinks in terms of romantic drama, 
amid he, too, imposes his personality 
increasingly on the products of the micro- 
phone. 

Dr. Adrian Boult gains ground as Music 
Director. He is determined to make the 
B.B.0 Symphony Orchestra unquestionably 
the best in the world, and, given the support 
and resources he deserves, he alone can 

attain this important 
objective. Dr. Boult is 
a non-smoker and a 
total abstainer ; he 
feeds and sleeps scien- 
tifically, all to the end 
of general efficiency ; 

and he manages this 
without submerging 
any of the qualities of 
sympathy and human- 
ity that endear him to 
all with whom he 
comes in contact. 

Mr. Noel Ashbridge, 
the Chief Engineer, con- 
tinues unobtrusively to 
keep the B.B.C. ahead 
of all other broadcast- 
ing concerns on the 
technical side. The 

opening in July of the transferred Daventry 
at Droitwich will be an occasion of triumph 
for Mr. Ashbridge. Although he was con- 
cerned in carrying out the Regional Scheme, 
the origination of the idea and most of the 
planning had been contrived by his pre- 
decessor, Mr. P. P..Eckersley But Droit - 
wich, and the new stations in the north- 
east of England, the Highlands of Scotland 
and in Ulster are Mr. Ashbridge's particular 
jobs. 

Entertainment Balance. 
Mr. Ashbridge has very definite ideas 

about programmes and programme build- 
ing, and it would be better for the service 
provided by the B.B.C. if more attention 
were paid to his views in matters outside 
his official province. 

A new programme personality is Mr. 
Lindsay Wellington, who, as Director of 
Presentation under the new organisation, is 
responsible for the arrangement and 

(Continued on page 23.) 



18 Popular Wireless, March 17th, 1934. 

When the B.B.C. contract with the Baird Company expires at the end of this month, there is likely to be great interest and 
competition in the world of television. Several firms have, without help from the B.B.C., developed new systems of 
transmission, and the whole question of the future of " looking -in " is here discussed by our Chief Radio Consultant. 

THINGS are moving. You can distin- 
guish their movement quite- clearly. 
The definition is not perfect ... . 

I went to hear a lecture and see a demon- 
stration of a velocity -modulation cathode- 
ray system. I came away tremendously 
impressed with the ingenuity of the inven- 
tors of the system, but more than ever con- 
vinced that my point of view about tele- 
vision is a right one. 

A NEW SYSTEM 

This picture and the one in the third column 
show the transmitting apparatus for the new 
Cosaor cathode-ray system o! television, success- 

fully demonstrated a few weeks ago. 

The velocity -modulation system is very 
ingenious. The spot of light travelling 
over the screen dwells longer on the screen 
when it wants to leave the impression of a 
white, but moves quickly when it, vice 
versa, wants to indicate a dark. Moreover, 
the system has the uncanny prescience to 
tell itself when it has seen a white or a dark, 
and tò slow itself down or speed itself up 
automatically. 

Velocity Modulation. 
Certainly the results achieved are far 

ahead of anything I have ever seen done' 
by the B.B.C. But then, of course, so 
long as you try to do television with only a 
side -band spread of 9 kc., you are bound to 
have poor results. This is no fault of the 
B.B.C. engineers. This has been and is 
true for all time. 

The " amplifier " used in . the velocity - 
modulation system had a fairly even re- 
sponse from 50 cycles to 250,000 cycles ! 

The authors obviously realised the absolute 
necessity to secure an even response over 
a very wide frequency spread. There is a 
considerable difference between a spread of 
250,000 cycles and one of 10,000 cycles ! 

Even with this big spread the definition, in 
my opinion,.left-a great deal to be desired. 
but that is purely a matter or opinion. 

Some think that the demonstration 
showed that television, using such a system; 

has definite entertainment value: After 
all, they thought, or said they thought, that 
about the system now figuring on the 
B.B.C. broadcasts: They may be"right. It 
simply does not entertain me, however. 

All the time it's a question of entertain- 
ment value. Is the result worth while ? 

Directly you could broadcast intelligible 
speech, broadcasting had entertainment 
value because it was a full-scale experience 
to listen to people talking. But a shadow 
show demands, for its enjoyment, real, 
definite and full-scale content before it can 
please. 

" Far More Serious Problem." 
We are, at present, in a position to send 

from one place to another a somewhat 
blurred impression of a home movie. Do 
not think that I am trying to be superior 
and pretend that I could do much better. 
The problems are quantitatively so terrific 
that I am amazed at the ingenious and pains- 
taking way they have been partly success- 
fully tackled. But the entertainment 
result is not with us as yet-at least, so I 
feel. 

But suppose, at long last, it will, by more 
and more ingenious and painstaking and 
inspired effort, come about that, with a 
million cycles of spread, perhaps, we shall 
be able to " transmit films from one room 
to another. One has then to face the, to 
.me, far more serious problem of being able 
to broadcast the result. 

The only means to do this that I can en- 
visage is via ultra -short waves, because, 
with carrier -frequencies of tens of millions, 
side -bands of millions are in sensible pro- 
portions. But ultra -short waves -are, I 
suggest, tricky, involve problems with 
motor -ignition interference, and bring about 
large frequency discrimination over the 
necessarily wide spectrum transmitted. 

Land -line Difficulties. 
Then, again, we are talking of film trans- 

missions. It is another nasty problem to 
transmit, with any degree of clarity, a 
running commentary to all and sundry. 
For instance, we might want to televise the 
Derby, but how could we connect Liverpool 
and London ? A land line to be non -fre- 
quency discriminating over a million cycles? 
No sir ! Not yet, anyway. So, if we, 
would use ultra -short waves, we are limited 
to the transmission of films from a studio. 

Now, the next thing is to ask oneself if 
one likes- fiiins on a home -screen. Perhaps, 
the majority do, but a " fan " like myself, 
educated to the standards of the "talkies," 

finds even a poorly lighted screen intoler- 
able ; and as to a small screen- ! But 
let me not seem to invade these pages with 
too personal a note ; my preferences, likes 
and dislikes may be unimportant if they are 
not shared by the majority: ' 

- Unbounded Admiration. 
In any case, my admiration for the in- 

genuity of the inventors of modern systems 
where scanning discs and synchronisation 
problems have ̀disappeared and- where a 
proper number of lines has been secured 
knowS no bounds. 

However, it is essential that -we keep our 
perspective clear. It' was always obvious 
that we should one day get a good picture 
" from this room into that," provided some- 
one sat long enough over the problem ; it 
still remains to know how to transmit, not 
from here to there, but from anywhere to 
everywhere. Even when that's good I may 
not like it, but, as I say, it remains to be 
seen if others do. 

Incidentally, the B.B.C.'s position is a 
curious one. They took up one firm's 
system to aid " its wonderful invention." 
At least two firms, without any help from 
the B.B.C., have developed greatly am - 
proved systems which cannot be used on the 
normal wavelengths. So apparently B.B.C. 
help was not essential. 

TRANSMITTING FILMS 

The apparatus has been used for televising Slms, 
as seen here. The transmitting tube is on the 

right o! the picture. 

But presumably they must, having given 
facilities to one firm, give them to others. 
Will they build special stations ? And, if 
they do, could I be guaranteed that my 
receiver will not become useless through 
obsolescence ? And .1 

Yes ! I think I was right ! 

But good luck and -hearty congratula- 
tions to the technicians for the work they 
have done! 
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The Pilot Kit 
SERVICE was 
founded in 1919. 

PILOT .1 JTIIOIt KIT 
EXACT TO. SPECIFICATION 

PILOT CLASS"B" 
FOUR KIT 

GUARANTEED 

MATCHED.,. 

.vwt r PETO -SCOTT triumph- 
this latest Class B Battery 4 Eft 
at a popular price. Seven times the 
volume of an ordinary battery set, 

" with outstanding performance equal tomains" re- 
volver. Kits suplied with detailed " Simple to build " 
iustrurtions and assembly blue print. Matched and tested 
components. Guaranteed for 12 months by Peto -Scott. 
HIT " A," less Valves and Cabinet. Cash or C.O.D. 
Carriage Paid, £311010, .or 5/- deposit, balance in 12 
monthly payments of 61-. 

KIT "B." -As Kit. 
A " but' includt:.e 

4 matched and tested 
Valves. Cash or 
C.O.D. Carriage Paid 
£51216, o r 12 
monthly payments of 

9,'6. 

HIT "C." -Aa Kit "A," 
but including 4 matched 
and tested Valves and 
Peco - Scott Cousolette 
Cabinet. Cash or C.O.D. 
Carriage Paid, £5/15/0, 
or 12 monthly payments 

of 1016. 

Recommended PETO -SCOTT SPEAKER if required 
add 2218 to Cash Prices or 2- to each monthly payment. 

W.B. P.M.6A MICROLODE PERMANENT 
MAGNET SPEAKER, with switch con- 
trolled multi -ratio input transformer. 
Cash or C.O.D. Carriage Paid. 81/1216. 
Balance in 8 monthly payments of 4/3. 
BLUE SPOT 99 P.M. PERMANENT 
MAGNET MOVING -COIL SPEAKER. 
Complete with tapped Input Transformer. 
Cash or C.O.D. Carriage Paid. 82/19/6. 
Balance in 10 monthly payments of 6'-. 
NEW ROLA CLASS B PERMANENT 
MAGNET MOVING -COIL SPEAKER 
AND AMPLIFIER. Complete with Valve 
and Input Transformer. Two models : 

A for PMaB, PD22o and 2208 : B for 
240B and HP2 (state which when orderinel. 
Cash or C.O.D. Carriage Paid. 63,/11 0. 
Balance in 11 monthly payments of 6, 6. 
NEW BLUE SPOT -CLASS B OUT- 
PUT STAGE. As advertised. Complete 
with Osranl Bar Class B Valve. 
Cash or-C.O.D. Carriage Paid. 43/6. 
Balance in 11 monthly payments of 4,'-. 
ATLAS C.A.25 ELIMINATOR for A.C. 
mains, Class B and Q.P.P. Four tappings : 

6o/8o, 50/90, 12of 15o volts., 25 m.a. Cash 
or C.O.D. Carriage Paid. 62/19/6. ! . 

Balance in 10 monthly payments of O¡'-. 

GARRARD AUTOMATIC RECORD 
CHANGER for A.C. mains. Mounted Send 
on unit plate, complete, ready for 
fitting in position, including Garrard 1816 
pick-up and tone arm. Cash Price, only 
610/10/0. Carriage Paid. 

Balance in 11 monthly payments of 18/6. 
B.T.H. MINOR PICK-UP AND TONE 
ARM. Cash or C.O.D. Carriage Paid. 
81/1/0. 

Balance in 4 monthly payments of 4/6. 

AVOMINOR TEST METER. Cash or 
C.O.D. Carriage Paid. 82/0/0. 
Balance in 7 monthly payments of 5/6. 

Send 

216 
only 

Send 

6r - 
only 

Send 

616 

Send 

4r- 
on!y. 

Send 

6!Y onl 

Send 

416 
only 

Send 

516 
only 

IMPORTANT 

See the PILOT 
on the carton. It's 
a real guarantee. 

Miscellaneous Components, Parts, Kits, Finished Receivers or Accessories for Cash. 
C.O.D. or H.P. on our own system of Easy Payments. Send us a list of your wants. We will 

quote you by return. C.O.D. orders value over 10/- sent carriage and post charges paid (GREAT BRITAIN ONLY). 
OVERSEAS CUSTOMERS CAN SEND TO t'S WITH CONFIDENCE. We carry a apeciaf export staff and save all 
delay. We pay half carriage -packed free. Send full value plus sufficient for half carriage. Any surplus refunded 
immediately- Hire- Purchase Terms are NOT available to Irish or Overseas customers. . 

ANY ITEM SUPPLIED SEPARATELY 

BIFOCAL THREE 
KIT "pif Authst or'sSpecified Kit of 

Fir 
parts, including Ready -drilled 
Panel, Baseboard and Westector, 
but Less Valves and Cabinet. 
Cash or C.O.D. Carriage Paid. 
£5:15:0 

KIT "B" 
As for Kit " A " but 
with Valves only. 
Cash or C.O.D. Car- 
riage Paid. 67:14:0. 
Or 12 monthly pay- 
ments of 14/ - 

Or Yours for 

O'6 
Balance in 11 
monthly pay- 
ments of 10/6. 

KIT "C" 
As for Kit " A " but 
with Valves and Peto - 
Scott Cabinet. Cash 
or C.O.D. Carriage 
Paid. 68:11 :IL 
Or 12 monthly pay- 
ments cf 15,19. . 

KIT -BITS 
You pay the Postman. We pay 
Post Charges on all orders over 
Io/-. Great Britain Only. 

E s. d. 
2 Varley Bifocal focusing coils .. ...1 1 0 
2 J.S. 0005 -mid. condensers (Popular Log.)... 15 0 
1 - Ferranti type A.F.4 L.F. transformer ... 17 6 
1 Benjamin Autocontrola " unit ... ... 7 6 
1 Westinghouse Westector W.6 .. 
1 Oct of Specified Valves ... ... ... ...119 0 

RECOMMENDED 
PETO -SCOTT Wa/nat?'CABINET 

This handsome walnut polished cabinet is con- 
utaneted throughout in first quality Material and 
beautifully hand french -polished. Macassar 17/6 veneers. CASH OR C.O.D. ... .. ... ... 

Packing and Carriage 2/6 extra. 
BEND FOR 1934 CABINET CATALOGUE. 

S.T. 500 
KIT tt A Ph Comprisingitt 

f FIRSTY CIPIEPCom 
Mr. John 

ponents, 
including Telsen Class B Output Choke. Peto -Scott 
' Metaplez" Baseboard and Beady -drilled Panel and 
Terminal Strip. Less Valves and Cabinet. With FULL-SIZE 
Blue Print and copy of "Popular Wireless" £ 5- 5.0 
Oct. 31st. Cash or C.O.D. Carriage Paid. 

or 12 monthly payments of 9,6 

KIT"B" KIT"CT" 
As Kit " A," but As Hit " B," but. 
including 4 Speci- including Pet o. 
fled Valves. Cash Scot t Specified Walnut Table 
or C.O.D. Car- Cabinet. Cash or 
ria 

£7-103 
C.O.D. - Paid, 

orl2 monthly pay- ori2 monthly pay. 
menti of 13/9. mente of 15/6. 

I As Kit " B," in - 
Peto -Scott 

Specified Walnut Coneolettecluding Cabinet. 
Complete with Baffle Baseboard Assembly. 
C.O.D. Carriage Paid .. 
but less Speaker. Cash or f8-199 .. v 

Or 12 monthly payments of 16/3 
If Peto -Scott Permanent Magnet Speaker required add 1916 to Cash Price or add 
1/9 to each --monthly payment. 

IT "C 

FINISHED INSTRUMENTS 
" S.T.500," n omplete in Pelo -Scott Walnut Table 
Cabinet, exact to Mr. John Scott-Taggart's FIRST 
SCcmflses.çation. Aerial Tested. Complete with pt 

Cash or C.O.D. Carriage Paid, £10-0-0 
or 12 monthly payments of 18/3. 
" S.T.500," complete in Pete -Scott Walnut Con - 
solette Cabinet, exact to specification. With 
Pet o -Scott Moving -Coil Speaker. Complete with 
Valves. Ready to Play. Aerial Tested. 
Cash or C.O.D. Carriage Paid, £11-5-0 or 12 monthly payments of 21/-. 

ORDERS OVER 10/- SENT C.O.D. CARRIAGE AND POST CHARGES PAID 

PETO -SC OTTPermanent Magnet 
MOVINC-COIL SPEAKER 

Power and Pentode Out- 
put. Complete with input 
transformer. Cash or 
C.O.D. Carriage Paid, 
19;6. Or send only 
2;6 ; balance in 5 
monthly payments of 
4,'-. 

PILOT CLASS B- 
SPECKrn CMPLIFIER KIT 

All this 
Rage 

HAVE IT 
HOME 

ON 
7 DAYS' 
TRIAL 

Complete Kit comprise 
B.V.A. Class B Valve, Peto - 
S c o t t Permanent -Magnet Send only 5/-. Bal - 

Moving -coil Speaker, Full- ance in. 11 monthly 

size Diagrams and Detailed ç, Olt or C.OD. 
Assembly Instructions. riage Paid,£2/ 1510.) 

PETO -SCOTT 
1 

EXTENSION 
SPEAKER. 

Suitable for 1001 Re- 
ceivers, including CLASS 
B, Q.P.P., Super -Power 
and Pentode outputs. 
Instantly adjustable 
ratios. Cash or C.O.D. 
Carriage Paid, 29;6. 
Yours for 2/6 ; balance 
in 6 monthly payments 
of 4; 9. 

30 RATIO 

Pilot Class B Conversion Kit 
Converts your present Battery Set to 
Class B Amplification. Complete. with all Send 
necessary components, including driver 
transformer, Class B outpu choke, 
W.E. 7-nin valve holder, B.V.A. 240B » 
valve, wire and screws, etc. Full-size Blue 
Print, assembly instructions and diagrams. 
Cash or C.O.D., 37/6. Balance in 7 only 
monthly payments of 8/6. 
r PETO-SC6WP CO. 1,31tß., 77, binr.l óäcí, 

London, E.C.1. Tel. Clerkenwe 1 9406-7, 
West End Showrooms: 62, High Holborn, 
London, W.C.1. Tel.: Holborn 3248. 

Dear Sirs, -Please send me CASH/C.O.D./H.F. 

for which I enclose £ a d. 
CASH/B.P. Deposit. 
NAME . 

ADDRESS 

.................................P.W.. 17/3,34. 

STRICT PRIVACY GUARANTEED - WE DEAL WITH YOU DIRECT 
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MAGNETIC FIELD. 
THE field of magnetic influence 

set up around a magnet or 
a conductor through which 

current is passing. 

MAINS UNIT. 
The D.C. type of mains unit 

comprises smoothing circuits 
for eliminating irregularities and 
series resistances or a potentio- 
meter (generally styled potential 
divider) for regulating the out- 
puts. 

In the case of A.C. mains 
rectification is necessary, and 
this is carried out either by a 
valve or a metal rectifier. In 
addition to a rectified and 
smoothed output for H.T. pur- 
poses some A.C. mains units 
embody low - voltage outputs 
of " raw " A.C. for the heaters 
of A.C. valves. 

Fig. r shows the theoretical 
circuit of a typical mains unit 
for D.C. mains. The main 
smoothing is accomplished by 
the choke and the 4-mfd. fixed 
condenser. The choke offers 
a high resistance to current 
fluctuations, while that of the 
fixed condenser is comparatively 
low. 
Reducing Hum. 

These two components con- 
stitute a potentiometer arrange- 
ment in so far as current 
irregularities are concerned, and 
the idea is theoretically ex- 
pressed at Fig. ra. It will be 
observed that the output of the 
unit is tapped across only a 
small part of this " potentio- 
meter," and therefore only a 
small proportion of the " hum " 
irregularities are taken off. 
The larger the inductance of the 
choke and the greater the 
capacity of the condenser the 
smaller it will be. 

SMOOTHING CIRCUITS 

This diagram illustrates the way 
the smoothing circuits of mains 

units work. 

This potentiometer arrange- 
ment applies only to voltage 
fluctuations ; the condenser plays 
no part in the regulation of the 
smoothed output voltages. 

This is done by the potential 
divider. The maximum voltage 
exists across the H.T.-Er and 
H.T.- terminals, while the 
voltage across H.T.+z and the 
negative point and this and 
H.T.±3 will be decided by the 
positions of the " taps." 

A Practical Survey 

current -carrying capacity of the 
choke. 

If the current exceeds a 
certain value either the wind- 
ings might not be able to carry 
it or, more usually, the induct- 
ance of the component might 
drop considerably and i t s 
smoothing effect depreciate. 

Obviously, the current limits 
of the other two outputs will be 
additionally limited by the 
potential divider. 

TER 
a > 

/iv I10WI11NG 
ASSOCIATE- t.E.C: 

covering every Phase of Wireless. 
The z-mfd. fixed condensers 

are for purposes of " decoup- 
ling." Portions of the potential 
divider (which is merely a 
resistance) will be common to 
the anode circuits of various of 
the valves in the set with which 
the unit is used. 

This would 
create undesired 
coupling effects 
and result in 
howling and 
motor - boating 
if decoupling 
steps were not 
taken. The 
condensers de - 
couple to a 
considerable 
extent by lower- 
ing the imped- 
ance of the potential 
divider. 

But additional 
decoupling b y 
means of series 
resistances and 
by-pass condensers in the set 
itself is often necessary. 

The current that an H.T. unit 
will pass to a set is limited by its 
smoothing components and by 
its potential divider, or series - 
voltage dropping resistances if 
these are used. 

Current Limitations. 
In the simple D.C. unit (Fig. 

r) the D.C., resistance of the 
smoothing choke offers some 
resistance in the H.T. r output, 
but there is a further practical 
limit 'to the useful current that 
can be taken from this point, 
and that is fixed by the 

FOR POW ER WORK 

Multi -winding transformers similar 
to this Ferranti component are used 
to give the various outputs needed 
in a comprehensive mains unit. 

It is always advisable to work 
a mains unit well inside its rating. 

When a particularly sensitive 
set is being used it is frequently 
necessary to apply additional 
smoothing if it is desired to 
eliminate hum entirely. This 

can be added 
externally to a 
mains .unit. A 
smoothing 
choke . in series with. t h e 
" tapping " to 
be smoothed 
(tile one serving 
the detector is 
commonly the 
on'e needing 
Such treat- 
tnent) and a 
4-infd: fixed condenser 
joined between 
the set side of 
the choke and 
H.T. minus are 
all that are 
necessary. It is 

essential that a D.C. mains unit 
should be connected tq the mains 
a certain way round, but it does 
not matter which way the mains - 
connecting plug of an A.C. 
unit is inserted in the power or 
light point. 

An A.C. unit is similar in its 
smoothing and voltage -dis- 
tribution principles to a D.C. 
unit, and the Fig. r circuit can 
be transformed into an A.C. 
mains unit circuit by the 
addition of the rectifying circuit 
shown at Fig. z, this being 
joined to Fig. r at the points 
marked X and Y. 

This arrangement shows a 

valve rectifier operating on the 
half -wave principle. 

When an A.C. unit is used an 
ordinary earth connection to 
the set is permissible, but this 
is not so with a D.C. unit. 
One or other of the mains will 
be earthed, and should it be the 
positive one a direct short 
circuit occurs with a direct earth 
connection to the set. 

Often the set will work quite 
well with a D.C. unit without 
the usual earth connection, 
but in the event of one being 
employed a series fixed con- 
denser of, say, z-mfd. capacity, 
with a. working voltage in 
excess of the voltage of the 
mains, must be introduced. 

A mains unit for a Class B 
or Q.P.P. set needs to be able 
to cope with widely fluctuating 
conditions of load. That is to 
say, its outputs should retain 
a reasonable evenness of voltage 
at considerably different cur- 
rent outputs. 

The Neon Stabiliser. 
The ideal method of ensuring 

this is to employ a neon -tube 
stabiliser. 

All mains units should embody 
fuses, and it is also desirable 
that they should be totally 
enclosed within metal casings. 

Their outputs cannot be 
checked accurately.. with an 
ordinary moving -iron voltmeter 
of the usual average resistance 
type, owing to the fact that such 
an instrument will itself draw 
current and thus provide mis- 
leading readings. 

In the absence of a high -re- 
sistance voltmeter the outputs 
can be checked with a: milli- 
ampere, this giving . indication 
as to whether or not the tapping 
being tested -is providing the cor- 
rect current for the conditions. 

A.C. TO D.C. 

The addition of a unit of this type 
will convert a D.C. mains unit for 

use on A.C. 

-k 
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THERE'S A DARIO/ 
AND THEIR PR 

R EVERY NEED 

YOU POUNDS 
A full range of battery valve 

complete series of mains valu 
Diode-tetrodes, and D.G. valve 
and all you'll save shillings. 
Why ! In equipping a 5 -vals 
be something like £1.10.0 
mean the slightest sacri 
range covers more, 
for every posiiio 
Send for a lis 
alternativ 

for 2 -volts and 4 -volts. A 
s including H.F. pentodes, 
with 20v. heaters. On one 

mains set with DARIO, you'd 
ocket-and the saving wouldn't 

e in performance. The full DARIO 
an 39 efficient, up-to-the-minute valves 

in any set. 
of popular types and a table 

for the leading standard valves. 
showing DARIO 

VALVES 
IMPEX ELECTRICAL LTD., 47, VICTORIA STREET, WESTMINSTER, LONDON, S.W.1 
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Being Leaves from the Technical Editor's Notebook 

NEW BULGIN TERMINALS 

HAVE you ever noticed bow much time you some- 
times spend doing something that is supposed to 

occupy "only a fete minutes" 1 On such occasions 
one wonders whether it- is personal incompetence 
or an unfair number of minutes compressed into 
that qualifying " few " I 

Take, for instance, the hooking up of a new set. 
No one begrudges a whole evening or even two 
evenings on its building. But how long does it 
take to connect up the batteries, aerial and earth 
and to get the instrument ready for the first test. t 

After years and years of set construction I still 
find myself leaving " only a few minutes " for the 
job I It still seems a job that ought not to take 
more than a few minutes. And yet frequently it 
does take many more minutes than ought honestly 
to be described as a " few." 

I think that quite often the terminals are largely 
to blame. Leads of correct length must, of course, 
be prepared, but how seldom they can be hooked 
on to the terminals " in a jiffy " 1 

But A. F. Bulgin & Co., Ltd.; of Abbey Road, Bark - 
hug, Essex, have produced a new -type terminal which 
definitely does expedite connections and, moreover, 
ensures that the connections are good when made. 

It has what is styled, a " battlemented base." 
This replaces the more usual smooth metal base 
on to which the terminal head screws in order to 
clamp the wire down. 

Often the area of these bases is small because of 
generous bevelling, and unless loops are made in the 
lead ends they are squeezed out and the head fails 
to clamp them. Especially is this the case when 
the wire happens to be stout in gauge. or there are 
several wires to go to the one terminal. 

The Bulgin " battlementing " prevents all this, 
and the leads simply cannot stray away as the head 
is tightened. - 

O 

The speed with which 
wires can be connected 
to these Bulgin ter- 
minals is nearly as 
big a point in their 
favour as the excel- 
lence of the contact 
when made. The price 

is 31d. 

O 

Ths ni -w I emivals Iaavr t icely moulded bakelite 
knobs or heads which are excellently engraved in 
all the usual indications. 

But-and this is the second great feature of the 
device-the head cannot accidentally come off. 
Therefore you can't be. landed with two or more 
detached heads, wondering vainly which came off 
which of the terminals ! 

Nevertheless, the heads can be taken off quite 
easily with the fingers should it be desired to use 
ring tags or wire loops. 

I consider this a valuable practical development, 
and one that alone would make the new Bulgin 
terminal one of the outstanding products of this 
season. 

Now I must give you the catalogue details. The 
terminal is listed as the New Type T.L., and the 
retail price is 3jd. * * 

GOLTONE FIVE -WAY CABLES 

When a mains set employs a separate " power 
pack," the question of connecting leads assumes 
some considerable importance. It is neither tidy 
nor, perhaps, safe to employ separate 'wires. At - 
least, I always hold the view that the fewer leads the 
better where any kind of mains link is concerned. 

However, there are not many radio arrangements 
for which there are not special expedients these days. 
And in this case the requirement is very simply 
met by Messrs. `Ward and Goldstone, of Frederick 
Road, Manchester. 

As a matter of fact, it would be astonishing if 
there were any job for which Messrs. Ward and 
Goldstone were not able to supply a perfectly suitable 
wire or cable ! 

This particular Goltone manufacture is a 5 -way 
cable comprising three leads of 23/36 stranded wire 
(i.e. twenty-three wires of 36 gauge) and two 
leads of 70/36. 

The latter pair is intended to carry the L.T. for. 
the valve heaters, and it will easily handle six 
amperes at four volts with negligible voltage drop 
and with perfect safety. 

The individual leads are distinctively coloured, 
and each is rubber and fabric covered, the whole 
being bunched by a stout outer woven -fabric covering. 

This cable costs 7d. per yard, plus 20% for 
quantities less than 100 yards. 

Two leads in this five -way cable are intended for 
filament or heater wiring, while the other three 

may be used for H.T. or grid bias. 

Messrs. Ward and Goldstone also make a similar 
5 -way cable of somewhat lighter nature at Od. per 
yard, plus 20% on lengths smaller than 100 yards. 

This lighter cable consists of three 14/36's and 
two 70/36's. By the employment of a large number 
of strands the cable becomes very flexible and easy 
to handle, despite its large current -carrying capacities. 

Messrs. Ward and Goldstone point out that either 
cable can be employed with five -pin plugs and fùe- 
pin valve holder connectors of the flush -mounting 
type. A most convenient and neat .scheme. 

MAGNUM DUAL -RANGE COIL ¡; 

Messrs. Borne -Jones S Co., Ltd., 296, Borough 
High Street, London, S.E.1, have produced a 
Dual -Range Coil to retail at the attractively low price 
of 2s. 6d. 

It comprises three windings on a stout bakelised 
former. The medium -wave and reaction windings 
are of enamelled wire, and are straightforward single - 
layer solenoids, while the long -wave winding is in 
multi -layer form, and for this latter cotton -covered 
wire is used. 

O 

Half-a-crown is 
all this new dual - 
range coil costs. 
There are three 
windings on s stout bakelised 
former, and a 
separate a eriai 
coil can easily be 
wound on if de- 

sired. 

O 

The connections are taken out to soldering tags, 
and I would suggest to Messrs. Burne-Jones that their 
coil would prove even more popular among home 
constructors if a terminal model were to be made 
available, perhaps at a slightly increased price. 

A good feature is that the reaction winding has its 
two ends free, and this renders the coil adaptable 
to a greater number of different circuit arrangements. 

The coil provides for a tapped aerial connection, 
and I cannot say I care much for that. Break- 
through of medium -wave stations on to at least the 
lower part of the long -wave band almost invariably 
accompanies a direct aerial connection. 

However, with this unsereened Magnum coil there 
is nothing to prevent the constructor from winding 
on a separate aerial coil himself. The job is a quite 
easy one. 

Tested as a straightforward aerial coil, I found the 
results given to be right up to standard in point of 
waverange and general efficiency. The 185 to 560 
metres approximately with an aerial of average 
dimensions was excellent coverage on the medium 
waves, and the 850 to nearly 2,000 -metres on the long 
waves was also perfectly adequate to 'cope with the 
new ether conditions. 

NEARLY a month ago I 
forecast in my notes 

that the "Bifocal 
Three," incorporating the 
great new principle of 
focused radio, would 
create a tremendous 
sensation. That much 
seemed certain on the 
merits of the scheme 
alone. 

To -day, as I write these 
notes, I have before me 
press cuttings from prac- 
tically every part of the 
country' testifying to the 
enthusiastic way in which 
focused radio has been 
received. Without ex- 
ception, all of them are eulogistic about the 
merits of the scheme, which at last makes distant 
listening worth while, and in every quarter the prin- 
ciple is hailed as the greatest development for years. 

While we are pleased, quite naturally, that " P.W." 
was able to give you exclusive practical details before 
you read about it in your daily paper, the spon- 
taneous way in which the Press of this country has 
acclaimed the development is proof, if proof is wanted, 
of the universal. confidence which is placed both in 
the future of focused radio and in the recommen- 
dations of " P.W." 

I make no apologies for the fact that this is the 
fifth consecutive week in which I have started 
my notes with a reference to focused radio, for the 
simple reason that, in order of importance, the 
" Bifocal Three " is the topic of the day. Thousands 
upon thousands of " P.w'. " readers have already 
decided to make the " Bifocal Three " their set or 
the future, and others are on the brink. 

Take my tip, if you want radio as it should be 
don't even stop to think about it. Follow the 
lead of the experts and build the " Bifocal Three," 
for what is good enough for the technical experts of 
nine of Great Britain's leading radio component 

Jottings of Interest to Buyers. 
By G. T. KELSEY. 

manufacturers is surely 
good enough for you I 

A New H.F. 
Metal Rectifier. 

An entirely new metal 
rectifier for use at radio 
frequencies up to 1,500 
kilocycles has just been 
released by Westinghouse. 

When the originel 
" Westectors," or " cold " 
valves, as they were popu- 
larly termed, were first 
released, the old difficulty 
of capacity due to the use 
of a large area of rectify- 
ing element had been 
virtually overcome, and 
on frequencies up to about 

200 kilocycles they were entirely satisfactory. 
It was recognised, however, that these first intro- 

duced units, although functioning perfectly as recti- 
fiers, failed to be practical at frequencies appreciably 
above 200 kilocycles, on account of the heavy damping 
thrown on the circuit. 

The new " Westeetors," to be known as the 
" WX " type, have been designed to overcome that 
objection, and they function perfectly on frequencies 
up to 1,500 kilocycles.' The first one to be released 
is the W%.6, and it is provided with a distinctive 
blue and white label to distinguish it at sight from 
existing types. 

Ferranti Conversion Charts. 
Wavelength conversion charts for the original 

Ferranti. Superheterodyne receiver type Al, and for 
their present " Gloria " and " Arcadia " models, can 
be obtained from Ferranti Ltd., Hollinwood, Lancs. 

Interested readers can obtain them free of charge, 
but kindly mention POPULAR WIRELESS in your 
application. 

(Continued on page 26.) 
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STRONG AERIAL JOINTS. 
H )\\"EVER undesirable it may be 

in theory, it is sometimes neces- 
sary to make a joint in the aerial, and 
usually ie is in such a position as to 
render soldering difficult. 

With a few oddments from the' junk 
box a little device can be made up 
which will not only ensure sound elec- 
trical contact but will guard against 
the possibility of the wires being pulled 
a part. 

Take a strong strip of sheet brass 
(say 2 in. x $ in.) and drill in same 

4dAleArn.d 

The wire is secured by the terminal 
screws. 

two 4 B.A. clearance holes (say 1} in. 
or 11 in, apart). Now procure two 

B.A. terminals of the old telephone 
type. Pass one over each wire to be 
joined before firmly twisting the bared 
ends together. (Some 2 in. should be 
bared on each wire for this purpose if 
they are insulated wires.) Now slide 
t he two terminals down to the joint and 
attach the brass plate to their shanks. 
and screw down the nuts firmly with 
small spanner or pliera. 

The set -screws on the heads of the 
terminals must also be screwed down 
tightly and the joint is complete. The 
wires cannot. now possibly come apart 
while the brass strip provides an 
additional path of low resistance across 
the joint. 

The whole can be protected from 
corrosion, if desired, by covering with 
insulating tape. 

TURNTABLE REMOVAL. 
IWISH to offer you a suggestion for 

the removal of gramo turntables. 
Having been in the business for a 

number of years, I know the dangers of 
too much strain. An obstinate turn- 
table would probably go out of truc 
or possibly crack, as they are only cast 
and are much stronger round the rim 
than in the middle of the plate. 

Distortion is avoided if a turn- 
table is removed in this manner. 
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The best and safest method is to take 
up the play in the spindle shaft by 
inserting finger tipa between plate and 
cabinet, when It will be found to lift 
about sb of an inch. Hold up in this 
position, without applying any force, 
with one hand, and with. a light-headed 
hammer give a smart tap on top of 
spindle and the plate will be free. 

METALLISED 
BASEBOARDS. 

FOIL -COVERED and metallised base- 
boards are very useful in many 

respects, but when mounting such 
components as valve holders and 
resistances thereon great care has to 
be taken to see that shorts to earth do 
not occur. 

How components may be insulated 
- from a metal baseboard. 

Suspected joints are shorted by the 
test lead. 

So it proves that " one job at a time 
is true; always make each connection 
a job on its own. To test for a " dry 
joint," all that is needed is a piece of 
wire to bridge the joint, as in sketch. 

FIXING A LEAD-IN. 
WHEN door, window or ventilator 

is not conveniently located for 
a minimum length of aerial down -lead 
in a brick building with inside plastered 
walls, the danger of damaging the 
plaster unduly is disturbing. 

A simple means of locating the brick- 
work joint at the desired point is to 
examine the picture rail closely until 
in the paint or varnish one can see the 
putty covering the fixing nail ; at this 
spot a wooden wall plug is under the 
picture rail in the mortar joint. There- 
fore at this level, about 3 in. away, 
drill a 2 -in. diameter hole in the 
picture rail with a " keen -cutter " 
wood bit, until the mortar is encoun- 
tered. Now, with à piece of 3 -in. 

ONE GUINEA FOR THE BEST WRINKLE ! 

Readers are invited to send a short description, with sketch, of any original 
and practical radio idea. Each week M. le. will be paid for the best Wrinkle 
from a reader, and others published will be paid for at our usual rates. 

Each hint must be on a separate sheet of paper, written on one side of the page 
only. Address your hints to the Technical Editor, " Popular Wireless," Tallis 
House, Tallia Street, E.C.4, marking the envelope " Recommended Wrinkles." 

Will readers please note that the Editor cannot, in any circumstances, guarantee 
to return rejected Wrinkles, and that payment for published hints is not made until 
ten days after they appear. 

The best Wrinkle last week was sent by Mr. M. B. Fitzgerald, 38, Hargate 
Lane, West Bromwich, Staffs. 

Inexpensive mass-produced parts- 
particularly resistance holders-seem to 
be the worst offenders, many of their 
screws actually protruding below the 
bakellte moulding, so that a short to 
the baseboard is inevitable. 1f, how- 
ever, a piece of paper, carefully cut to 
size, is placed under each component 
before screwing down, the risk of a 
short occurring is greatly reduced. 

A TEST FOR JOINTS. 
AFTER testing components for 

causes of poor or no results, it i, 
worth while trying the soldered connce- 
tions to the terminals, as what is known 
as a " dry joint " may be the cause. 
These joints are the result of an 
insufficiently heated iron and badly 
cleaned parts. 

The solder, instead of ' having a 
strong hold of the face of the shank, 
links itself to one or two of the threads 
with a thin layer of dirt and flux 
between. Mechanically this is strong, 
but electrically a failure, as, after a 
time. this layer completely insulates 
the two parts. 

diameter iron rod, 12 in. long and 
flattened to screwdriver shape at one 
end, continue to tap the mortar out of 
the joint, twisting the rod during the 

Leact-hr Zebe Az1. 

The lead-in tube is brought in 
through the picture rail. 

tapping with a hammer. When the 
rod has been tapped right through the 
wall one has a neat hole for the 
insulated lead-in tube. 

AERIALS FROM 
CONDENSERS. 

IF you have an old paper dielectric 
condenser in your junk box, 

remove the pitch at the bottom and 
draw out the paper foil. Unroll same and 
cut off 25 ft. Open one end, pare lead 
coating, take a piece of rubber -covered 
flex about 8 ft. long, strip off the rubber 
about an inch from one end, place in the 
fold of lead foil and bind up tightly 
with sticky tape. Attach to picture 
rail, as shown in diagram, either with 
drawing pins or glue; couple flex as 
down lead to set, thus making a 
complete indoor aerial. 

O2.240i+37 clopn. To 
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How lead foil may be used for an 
indoor aerial. 

AN ELUSIVE RATTLE 
FOR some time past I have been 

troubled by an elusive rattle 
from my loudspeaker cabinet, and I 
cured it recently by simply suspending 
the speaker chassis from the cabinet 
with thick catapult elastic, instead of 
having it fixed solidly to the cabinet. 

ú24:04.2eElnrdi- 

A loudspeaker chassis can be suspended. 
by elastic to overcome rattles. 

I screwed four cupboard hooks into 
the corners of the cabinet, and from 
these ran lengths of the elastic to 
convenient points of the loudspeaker 
chassis, pulling the elastic taut to 
prevent the unit sagging when moved. 

To prevent the knots in the elastic 
slipping I pinched stout lengths of lead 
around the loose ends, as shown. 
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The Editor will be pleased to consider articles and photographs dealing with ail radio aubjeets, but cannot 
accept responsibility for manuscripts or photos. Every care will be taken to return MSS. not accepted for 

pub,ication. A stamped and addressed envelope must be sent with every article. 

All Editorial communications should be addressed to the Editor, 
POPULAR WIRELESS, Tallis House, Tallis Street, London, E.C.4. 

Ali inquiries concerning advertising rates, etc., to be addressed to the Advertisement Offices, John Carpenter 
House; -John Carpenter London, E.C.4. 

The constructional articles which appear from lime to time to this Journal are the outcome of research 
and experimental work carried out with a view to improving the technique of wireless reception. As much of 
the information given in the columns of this paper concerns the most recent derelopnrents in the radio world, 
some of the arrangements and specialties described may be the subjects of Letters Patent, arid the auraient 
and the trader would be. well advised. -to obtain permission of the patentees to use the patents before doing so. 

QUESTIONS AND 
ANSWERS 

" WORSE ON LONG WAVES AND NO REAL 
PUNCH." 

F. P. (Warwick).-" Can you help with my+ 
set ? It works, if you call it ' works,' but 
like an S G., det. and power should do. 

" It is worse on long waves and no 'real 
punch. What can I do ? " 

Without more symptoms on which to base a 
diagnosis it is difficult to estimate the precise cause. 

Inability to obtain proper reaction effects, for 
example, will prevent such a set from giving satis- 
factory results, especially when an indoor aerial is 
used, as in your case. This type of aerial will in- 
variably affect long -wave results more than it does 
the reception from the medium -wave stations. 

Lack of proper reaction may arise from a multitude 
of causes, including insufficient voltage on the 
detector, a reaction condenser with too low maximum 
capacity, a high -resistance contact, etc 

The lack of voltage may be due to an overloaded 
mains unit or worn-out battery. 

Check up the voltages when the set is working, and 
if these are in order you will find oneof the following 
is the cause of the trouble . Faulty component ; 
wiring error or high -resistance joint; 'faulty valve; 
inefficient aerial -earth system ; insensitive loud- 
speaker 

If the valves, loudspeaker and aerial -earth system 
prove to be O.K., the best way to locate the fault is to 
check results stage by stage, preferably with a pair of 
phones, or failing that by a really sensitive loud- 
speaker. 

The idea Is to first try out the set as a one-valver 
by joining the aerial lead to the coupling condenser 
between the S.G.'s anode and the detector grid -coil, 

STATION 
IDENTIFICATION 

TRIESTE 
Trieste's transmissions are in a diM- 

cult-to-place section of the waveband, 
unless you know Cork's dial reading. 
In that ease Trieste will appear about 
two degrees higher, on 245.5 metres. 

* * * 

Failing Cork, as an aid to identifica- 
tion, Gleiwitz or Lille will do, Trieste 
being immediately above the former and 
below the latter dial reading. Its 
" placing " with regard to British 
stations is just about halfway between 
the London (or West) National and 
Aberdeen dial readings. 

* * * 

Trieste's power is 10 kilowatts. The 
usual announcer is a lady, and the pro- 
grammes are linked with Turin (pro 
pounced " Torino "). Trieste is pro- 
nounced like " Tree-ess-tay." 

and by connecting the phones (or loudspeaker) in 
the place of the L.F. transformer primary (H.T.-i- 
and A terminals). 

(Or, if resistance -coupling is used, in place of the. 
detector's coupling resistance.) This cuts out the S.G. 
and last valve, and allows you to listen to the détector 
alone. 

When the aerial is replaced in its original position 
the effect of adding the S.G. stage will tell you whether' 
this valve is " pulling its weight.' And, finally, you 
can bring in the last valve by restoring its output 
connections, to test this also. 

Such tests, however, require a certain amount of 
skill and practice in wiring alteration, etc., so they 
should be carried out by someone of experience in set 
construction. 

ANODE CURRENT CONSUMPTION AND THE 
CORRECT H.T. BATTERY TO USE. 

C. C. (near Gravesend) -" It looks like 
being a long time before we get the electricity 
mains up to this house, so I propose to run the 
set from H.T. batteries at first and change 
over to a mains unit later on. 

" It is the ' S.T.500 ' circuit, and I suppose 
it will be too powerful for the small type of 
H.T. battery. I know it is more economical 
to get a big battery rather than try to make 
do with smaller ones which cannot cape with 
the demand on them, but I do not.know how 
much to allow for Class B, as this will be my 
first experience of it." 

When using the valves and voltages specified for 
the " S.T.500 " the total anode current will be only 
about 8 to 10 milliamps when no programme is being 
received. But the current rises when the loudspeaker. 
is active, and may go up momentarily to as much as 
20 or 30 mililamps, depending upon the strength of 
the programme. 

(As you apparently realise, the anode current is 
not steady for Class B working, but is proportional 
to the volume which is being handled:) 

Thus over a period of normal reception the average 
H.T. current would probably be of the order of 15 
milliamps, the actual figure depending upon the 
level of volume which you obtain. The power type 
(double or triple -capacity) H.T. battery is therefore 
recommended, as these will give lower running costs 
in the long run than the smaller type. 

A MILLIAMMETER READING WHEN A 
CONDENSER IS IN SERIES WITH IT. 
G. B. A. (Trumpington).-" As a matter_ of 

curiosity I wired up the suspected condenser 
(i`t is a 0002 mfd.) in series with the milliam- 
meter, and connected first a grid battery and 
then, getting no reading, an H.T. battery right 
across the two. 

." When the plug is in the latter at 120 volts 
or so I get a small but quite definite reading 
on the milliammeter if connected the right 
way round. and a similar small but reversed 
reading when the battery connections are 
changed over. 

" Does this show the condenser is faulty ? " 
Yes, quite definitely. There should be no steady 

reading, as the condenser should be equivalent to a 
complete break in the circuit. 

In such a test, however, when first connected the 
milliammeter will often ' kick " as the condenser 
(if of sufficiently high capacity) charges through 
the instrument, so no notice need be taken of a 
momentary reading when it is first connected. 

But there should be no steady flow and if a per- 
manent deflection, however small is obtained on the 
milliammeeer the condenser is definitely faulty. 

SHORT -DISTANCE LOUDSPEAKER 
RECEPTION ON A CRYSTAL SET. 

Should this catch the eye of - the reader 
referred to, perhaps he would like to advise a 
" P.W.". pal, who writes from South Africa, 
as to the circuit he uses. 

The letter, which is self-explanatory, is as 
follows : 

Having seen the note in POPULAR 
WIRELESS dated December 23rd. 1933, in 
which ' F. W. W.' (Woodford Green) states 
that he works a loudspeaker with a 3 -volt 
battery and a crystal set, I kindly ask if I can 
have a plan of same. 

" I have been using a crystal set for the last 
nine and a half months, and find in it a very 

CHANGING 

OVER 

TO R.C. 

COUPLING 

It is sometimes desired to change a 
low - frequency transformer - coupled 
stage to resistance -capacity coupling 
(i.e. a stage employing two resistances 
and a small condenser, instead of the 
transformer). 

The R.C. components-usually of the 
values shown above - are often 
assembled in the form of a unit. Its 
terminals can be marked " P " (or "A"), 
" H.T.-f," " G " and " G.B.," like 
the transformers, as indicated. 

* * * 

To change over, all that is necessary 
is to remove the transformer and wire 
up the corresponding points. 

interesting hobby. But seeing that it can be 
used to -work a loudspeaker I should like to 

" Our new station is opening. as perhaps you 
know, vary shortly, and is to work on a 
wavelength of 500 metres. I live approximately, 
as the crow flies, six and a half miles from it. 

" Thanking You in anticipation, 
' Yours sincerely, 

" Lours NANTON. 
" Beatrice Cottage. 

' Coronation Road, 
Maitland, 
" Cape Town, South Africa:" 

PICKING UP TELEPHONE 
CONVERSATIONS. 

We have recently received inquiries from 
readers who find their sets unexpectedly cap- 
able of picking up unwanted conversations 
from telephone subscribers, etc. 

This peculiar effect (fortunately it is a 
comparatively rare one !) would generally 
appear to be due to some unusual local con- 
dition, such as an aerial wire running close 
beside the telephone line, the use of a common 
earth, or similar circumstance. 

Any such possibility Of interlinkage should 
be guarded against ; but when it proves im- 
possible to locate the cause of the fault it is 
best to drop the local postmaster a line, to sea 
what can be done by the other parties to 
eliminate the effect. 

Naturally, they will be pleased to assist. 
And some idea of the " trickiness " of such 

(Continued on päg"ë' 24.) 
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FOR EVERY SET ON THE MARKET THERE IS A nÌCa`y supreme u 
" 

Ìe 
SUPER -LIFE R V E N R BATTERY G os o 

-at economy prices For instance, is 
yours a 

KOLSTER BRANDES 

There is a 
Super -Life 
Grosvenor f o r 
every Kolster 
Brandes Model. Next time, insist on a Grosvenor. 
Ask your Dealer. There is one made for your own 

particular set I 

KOLSTER BRANDES K.B.247 Pup. Ask for 
Grosvenor DBA546 (99 71v.) 10/. 

KOLSTER BRANDES Hike Trans. S.G.4. Ask for 
Grosvenor DBA546 (99+7}v.) ... 10'. 

MURPHY B.4. Ask for Grosvenor DBA284 (108v.) 13/. 
MURPHY B.S. Ask for Grosvenor DBA539 (135+9v.) 13/. 

WHATEVER the make, you would get the most out 
of your set with a Grosvenor Battery. A Grosvenor 

would give it lust the silent, superabundant power 
it needs-and last far longer than any battery you 
have ever had. The Grosvenor MERCURY process 
is the secret-guarding against corrosion and en- 
abling the cells to be hydraulically 
crammed with extra chemicals. 

or, if yours is a 

MURPHY 

your Dealer has 

a Super -Life 
Grosvenor made 

specially for your 

set. 

dROSVENOR ELECTRIC BATTERIES, LTD., 
2-3, WHITE STREET, E.C.2. Works: Watford, Herts. 

Telephone : METropolitan 6866 (3 lines). 

tn,f/ 

2-121245r}' CCOS.. ptT, ,,, 
e'` 

se: 

A delightfully cool 
sweet smoke, burning 
free and evenly ...-. 
an Empire Blend of 
the highest quality. 

PLAYER'S 

A IR M A N 
ALSO AIRMAN IXTURE 
FLAKE - 10Ox 

1NAVY CUT AND D 
OZ NxVY CUT DELUXE U , 

OPERA NOTE TO LITTLE 
SISTER- 

" And for Balanced Frequency Res- 

ponse-tone without loss of volume, 

my dear-use a Tungsram valve! 

Why, I always thought I was only 

the scenery squeaking-and now it 

turns out that T m really the soprano's 

best top note ! " 

Highest performance, due to 

unrivalled technical resources ! 

Yet moderate prices ! Experts 
always choose Tungsram- 
for quality, power and sensi- 
tiveness. The way they re- 
juvenate old sets is nothing 
short of marvellous. There is 
-one for every radio need -- 

write our Technical Dept. 

TUNGSRAM 
VALVES 

Tungstam Electric Lamp Works (Cf. Brit.) Ltd. 72, Oxford S"net, Lr. doa, W.l 
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ELECTRADIX MICROPHONES 
WE "HAVE THE VERY -BEST. 

A Range of Models lo suit Every Purpose. 
20 designs to select from, each 
suitable tor its particularjob. All 
tested in our own Lab. before 
despatch and guaranteed. Com- 
plete mikes from 5;8. Send for 
special illustrated list " P." 

HOME RADIO- MIKES. 
New Designs 
for Home 
Broadcasting 
On your 
Radio. Bake- lite cases, 
metal grille. 

Solo.No 

11 5/6 No. "P.W." 11 
Type No. 

NO.11, 516. Table, with 1 O/6 
high ratio transformer in case 10/6. 

" P.W." CONTINUITY 
TESTERS, 16. 

Bakelite case with test bulb, 
battery and switch. Test Prods 
and pair of Headphones and 
Cords, 7.'6. 
PHONES (120 ohm Sulli- 

van). All one 
type aad new. 
Aluminium body 
a n d headbands. 
Makers' price to- 
day is 15'-. Our 
price 2/8 per pair, 
3d. postage or 

4 8 foi z pairs, post free. 
THE DIX ONEMETER. 

The ideal of 
multi range, 
moving coil 
meters. Built to 
first -grade Brit- 
ish Engineering 
Standard. 50 

ranges on 1 meter. Measures Microamps to 20 amps, 
millivolts to 2,000 volts, 50 ohms to mehogms. Six 
terminals. Two clear scales, mirror, and knife-edge 
pointer for accurate reading. Multipliers extra. 
Send stamped addressed envelop.' for Radio Bargain list "l'." ELECTRADIX RADIOS, 

218, Upper Thames Street, E.C.4., 'Phone Centra! 41;11. 

WITH 
HANDY 
HOLDER .... 2,6 

YEARS 
AT LITTLE COST 

COMPLETE 
IN 

CASE 

60/ 

PERMANENT H.T. 
LASTS 

,M 

4ní/ voltage 
supplied. . 

Why continually dip into your pocket for costly 
dry battery replacements and then endure poor 
results when they run down? Why not decide, as 
thousands of others, to end the problem for good, with 
a Standard Leclanche Battery? Gives super pure 
current year in year out. Maintains voltage amazingly. 
Recharges itself overnight. Annual replenishment at 
small cost all that is necessary.Invest in this money 
saving permanent- H.T. NO-pays for itself Over 
and over aéain. 120v. 12,500 m.a. £2 -complete. 
Carr. paid. Read these interesting letters. 

Nli* -MORE AMAZING PROOF 
Had your battery in use for 2' years, think it 

best solution to H.T. problem. I study economy 
as mach as performance."-A.R.P., Dagenham. 

I have used battery for last 5- years and 
have found it good and superior to dry batteries." -J. M.. Edinboro'. - 

14 months going every day on 3v. set and 
still hicks up 80v."-E. K., Reading. 
All STANDARD Battery Spares Supplied. 

WET H.T. BATTERY CO. (P.W), 
26, LISLE STREET, LONDON, W.C.2. 

Gerrard 6121. 

CF 
PLEASE be sure to mention 

`POPULAR WIRELESS" 
when communicating with 
Advertisers. THANKS! 

RADIOTORIAL 
QUESTIONS AND ANSWERS 

"' (Continued front page 22.) 

cases may be gained from the following 
interesting letter to the Editor from Mr. L. J. 
Little, of 6, Norfolk Crescent, London, W. 

" I think the following might be of interest, 
but am at a loas for an explanation. This house, 
a four -storey one, has a G.Y.O. telephone 
extension on each floor. 

" When the telephone on the first floor is 
being used my receiver picks up the two-way 
conversation at full strength. 

" The curious part about it is that it only 
comes through on the London National and 
Regional wavelengths, and only when either 
of these stations are working. 

" I might add that the extension is at the 
front et the house and my aerial is outside at 
the back. 

P.S.-My receiver is situated in the 
basement." - - 

FITTING A PICK-UP FOR GRAMOPHONE 
REPRODUCTION. 

F. F. Y. (Cardiff).-" You may be surprised 
to hear it, but I am still using the set you 
gave in blue pritït form on October 11th, 1930. 
It was one on a sheet of four, and was called 

.,the ` Maxipower,' four valves. 
" About six months ago I put it aside for a 

new one, going cheap, but after a few weeks 

NEXT WEEK 
"FULL DETAILS OF HOW TO MAKE 

AN ULTRA -EFFICIENT 
WAVE -TRAP 

A simple and inexpensive unit 
that will cut out interfering stations 
and : improve your selectivity. 

WEDNESDAY PRICE 3D. 

of ups and downs, crackles and uncertainty, 
I went back with a sigh of relief to the ' Maxi - 
hewer.' 

The sole advantage that the other had wag 
.that it was capable of playing gramophone 
records. I suppose the ' Maxipower' could be 
supplied with terminals for this. 

If you will describe the alterations in 
words I should like to have a go at it. l have 
got a 13ulgin S86 switch on hand, which I ant 
fold is O.K. for this purpose." 
'' The switch in question is suitable, and should be 
mounted on the panel between the .0005 -mfrs. vari- 
able pondenser 02 and the filament resistance. 

The two leads connected to the grid terminal of 
V2 should be disconnected fronti this point and con- 

',nected instead- ta'the centre terminal of the radio - 

One outer terminal of this switch should be con- 
hsrted to the grid terminal V?. 

The other outer terminal of this switch should be 
Conhected to a "kirk -up " terminal mounted as 

. one ör a pair on the terminal strip. The other 
"ipick.up terminal should have a flex lead attached 
to it, carrying a black plug, to connect to the appro- 
ptlate negative -bias socket on the grid -bias battery. 

When the pick-up leads are connected to these 
terminals you should get the required results, but 
.yott.inay find that the indicator of the radiogram. 
switch reads incorrectly --"Gramo" when working 
radio, and vice versa. 

If this happens all that is necessary to correct the 
indicator is to change over the two connections to 
the outer terminals of t hr radiogram switch. 

* 
INEXPENSIVE 

VALVES 

IWONDER how many valves there are on 
the British market. Many hundreds, 
of course, so that the choice of an exact 

type to fit a particular need is quite easy-if 
you know the valve types well. They are 
not classified in any fixed nomenclature 
scheme, so that comparative tables are 
invaluable when you want to pick out a 
valve for any particular purpose. 

I have been inspired to write all this by 
the arrival of -a batch of Dario valves for 
test and by the clear, sensible list that 
accompanied them. This list contains not 
only the full complement of. Dario valve 
types, -with - their -various characteristics, 
but also a most useful comparative table 
that shows at a glance how Dario valves fit 
in with other makes. It is a useful list, and 
I shall keep it handy for future reference. 

A Huge Range Covered. 
Turning to the valves themselves, I must 

say at once that it is impossible in this space 
to give more than a glimpse of the huge 
range covered. There are eleven two -volt 
battery valves, including a Class B valve ; 

fourteen A.C. valves-twelve being of the 
indirectly -heated type and four rectifiers, 
covering 400 volt half -wave 60 m/a:, 300 v. 
full -wave 75 m,/a., 350 v. 120 m/a. and 500 v. 
120 m/a. 

The '9 -watt dissipation directly -heated 
pentode (TE434) at 12s. 6d. is a fine proposi- 
tion. It has an amplification factor of 130 
with a mutual conductance of 3-5. With 
250 volts H.T. it will give something like 
3-3.5 watts output. 

_ 

There is also an 
indirectly -heated counterpart in the TE634, 
which has a mutual conductance of 2.7 and 
impedance of 37,000 ohms. It also dissipates 
9 watts at 250 volts H.T. Price 12s. 6d. 

Battery -set owners will do well to consider 
the variable -mu- S.G. valve (TB452), which 
is excellent value at 10s. 6d., while the Super 
detector (TB172) at 5s. wants some 
beating. This valve has an impedance of 
13,000 ohms. 

Versatility and Cheapness. 
The Class B valve (TB402) is of the zero 

grid -bias variety, and costs only les. 6d. It 
has a good power output and -takes up to 
150 volts A.T. 

And so I could go on-picking-out valves 
here and there to show the versatility and 
remarkable cheapness of the Dario valves. 
They are good valves, and as, such deserve 
due recognition by set owners. The list I 
have been looking at gives all the details - 

you require to enable you to pick any valve 
you may need, and should certainly be in 
the hands of every set constructor. Dario 
will be pleased to send it free if you write 
for list DV2.2.34 to Impex Electrical Ltd., 
47, Victoria St., Westminster, London, 
S.W.l, and mention that you are a reader of 
POPULAR WIRELESS. K. D. R. 

INCREASE THE SELECTIVITY OF YOUR SET! 
OVER 1,500,000 LISTENERS USE A 

us within 7 

to e those stations that overlap call) other. Get rid of that annoying mustiness 
local reception. Just FIX A P1X in your aerial lead. You willbe surprised 

how ,ly your set tunes; and delighted at the number of new stations you can hear PI X 
that spoi/s 

clearly.Try one to -day. Send us 2,/-. II you are not completely satisfied. return it to 
days for lull re und. 

BRITISH -PIX CO., Ltd., LONDON, S.E.1. 
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PERSONALITIES AND 
PECULIARITIES AT THE 

BIG HOUSE 
(Continued from page 15.) 

balancing of all transmissions. Within the 
limits of the resources and policy laid down 
for him, Mr. Wellington does a very fine 
job. His usefulness would be further 
enhanced if he were able to get more into 
touch with intelligent outside opinion. 

In the Talks part of broadcasting Mr. 
Lionel Fielden deserves notice. To him is 
due the credit for most of the new ideas and 
liveliness that have made the talks so much 
more acceptable in the past year. It is 
fortunate for the B.B.C. that they have 
managed to keep Mr. Fielden. He is one to 
whom any suspicion of bureaucracy is 
anathema. With more authority he can 
accomplish much more in his present field. 

New Blood Required. 
Mr. Walton O'Donnell and Mr. Joseph 

Lewis are the two conductors to be com- 
mended next to Dr. Boult. The former has 
evolved the finest military band of its kind 
in the world ; the latter handles those pro- 
grammes of popular music, which assuredly 
have bigger appreciative . audiences than 
any other broadcasting features. 

Mr. Stuart Hibberd, the chief announcer, 
more than holds his own. He has gained 
in popular favour since he began recently to 
put more of his own personality into his 
work. Let this tendency go on, and Mr. 
Hibberd, supported by Mr. Freddie Grise - 
wood, will gain a reputation as great as, if 
not greater than, the chief American 
announcers. 

Other broadcasters whose " stock " is 
rising, either inside or outside Broadcasting 
House, are Messrs. John Watt, King -Bull, 
Lance Sieveking, Henry Hall, John Shar- 
man, Howard Rose, Stanford Robinson 
and R. A. Rendall. 

Comparing the present situation With that 
surveyed similarly every year for eight 
years, one suggests that the same names 
crop up frequently. No doubt they deserve 
to, but it would be better for the health of 
broadcasting to see new names alongside 
the established ones. 

THE MIRROR OF THE B.B.C. 
(Continued from, page 6.) 

the Scottish " Points of View " series of 
talks on Internationalism, which should 
of be confused with Scottish Nationalism, 

whose interests Sir Alexander McEwen 
formerly candidate for Kilmarnock. 
e can take it that Mr. Maxton'i views 

phold the brotherhood of man, and 
Alexander will be equally emphatic 
g his beliefs in the essential right 

11 nations to live their own lives. 

Van Phillips' " All -Stars." 
What do you know about Van Phillips, 

whose All -Star Orchestra is to present an 
hour of popular music in the modern manner 
in a programme for National listeners 
which Christopher Stone will announce, 
on Monday, March 26th ? 

VanPhillips is an American, and although 
he came to Londöitin 1925 to play the 
saxophone in the Savoy Hotel bands, he is 

(Continued on next page.) - 

BLUE SPOT 
Month after month, despite 
novelties and other appeals, 
SALES unquestionably prove 
that Blue Spot Speakers 
maintain their supreme popu- 
larity with the public-solely 
because of their undoubted 
QUALITY- 
in Construction 

Performance 
and Service 

Any set with a Blue Spot Speaker 
is unmeasurably superior, and all 
Blue Spot Speakers are ideal for the 
Bifocal Three. 

MOVING COIL 
CHASSIS 

27/- - 59/6 

MOVING COIL 
CABINETS 

45/- - 87/6 

Fn 

45 PM - 45/ - 

THE BRITISH BLUE SPOT COMPANY LTD. 
E'.LE SPOT HOUSE, 94;96 ROSOMAN STREET, 

ROSEBERY AVENUE, LONDON, E.C.1. 
-Telephone: Clerkenwell 3570. 

Telegrams: Bloospot, !sling, London.' 
Distributors !or Northern England, Scotland and Wales : 

H. C. RAWSON (Sheffield and London). Ltd., 100, 
London Road: Sheffield ; 22, St. Mary a Parsonage, 
Manchester 177, Westgate Road, Newcastle -on -Tyne; 

37, 38, 39, Clyde Place, Glagow. 
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NO MORE MIME 
OR WIRESI 

There will be an amaz- 
ing improvement in 

selectivity immediately you fit 
the AIRCLIPSE in place of 
your present aerial. Not 
another gadget, not a con- 
denser, but an auto -inductive 
aerial that filters incoming 
gignals, bringing in each 
programme separately, 
sharp and clear. Un- 
sightly masts and wires are 
dispensed with entirely. 
'Fits inside or outside the 

set. Makes any set 
f at°y rot ..eow/a " portable." 

c urunos 

A\II IR(CILII IP,IE 
AUTO" INDUCTIVE AERIAL 
With astonishing clarity and schcticity, the Air - 

elipse gives the efficiency of an outside aerial 60 
feet high. Get an Airclipse yourself-and beam 

. the difference. 
AIRCLtPSE Ltd.,182 Vauxhall Bridge Bd., London, S. W.1 

LOUD SPEAKERS REPAIRED, J_ 
(Bise Spot a Speciality, 5h.) 

Transformers and Headphones, 4t-, Eliminators. Stair.' 
Transformera and Moving Coils quoted. for. 24:41wv 

Service. Trade Discount. Clerkenweli 9069., 
E. MASON 44, EAST ROAD (nr. Old Street 

Tube Station), LONDON. N.1. 

ENGINEERS! 
LOOK WHAT YOU 
HAVE AT YOUR 
FINGER TIPS, 

Do not let a first-class post slip 
through your fingers for the 
sake of a few letters after your 
name. Whatever your experi- 
ence, age or education, you 
should send tó -day for 

'NGINEERING OPPORTUNITIES:" 
This free 256 -page Handbook shows the easiest wiy 
of preparing for the A.M.I.C.E., A.M1I.Heeh.M., 

A.M.I.A.E., Matric., G.P.O., etc., 
Exams. The book also gives details of all branches 
of Civil, Mech., Elec., Motor, Aero.,'Wire- 
less and ' Talkie " Engineering, and explains 
the unique advantages of our Appointments Depart- 
ment. Send for the valuable Handbook to-day-FRED 
and post free. 
BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY, 101, Shakespeare House, 

29131, Oxford Street, London, W.I. 
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THE MIRROR OF THE B.B.C. 
(Continued from precious page.) 

still not yet thirty. He left his job to. take 
up arranging and to write his own music. 
" The Two of Us " was one of his " hits." 

Since then he has been studio manager 
for a gramophone company, has ade 
records with his own band, has score two 
revues (" Bow Bells " and " Fanf re ") 
and has done orchestrations for " N mph 
Errant," " Gay Divorce," " Mr. hit- 
tington " and " Ballyhoo." 

With hundreds of arrangements for dance 
bands-Jack Payne's, Ambrose's, Henry 
Hall's, Marius Winter's and Roy Fox's 
among. them-to his credit, it is to be 
expected that he will do the same for the 
programme he is to direct on March 26th. 

An Orchestra of Soloists. 
How he found time to do it all is a 

mystery, because he is now scoring and 
directing music for films, of which a selec- 
tion from the recently completed " Love at 
Second Sight " will be in his broadcast. 

And what, too, do you know of his All - 
Star Orchestra ? It is one of those combina- 
tions that can Only be got together occasion- 
ally, consisting as it does mainly of soloists, 
more than half of whom have appeared in 
radio programmes. 

The hour which has been given to this 
programme should be outstanding. 

TELEVISION- 
ALL-ELECTRIC SCANNING 

(Continued fron page 11.) 

In the anode is a very small hole, and the 
effect of this is important; it allows a tiny 
stream of electrons to pass through and 
shoot out on the farther side of the anode, 
where they keep on going as a result of 
their high velocity. 

The result is a sort of " ray " of electrons 
travelling at high speed, and the tube is so 
made that this stream falls upon a.large, 
flat surface of glass at the end. This is 
shown in the sketch on page 11, and it 
makes the ray visible by virtue of the 
phenomenon of fluorescence : the glass is 
coated with a substance which emits a 
glow of light when an -electron. stream 
falls upon it. 

A Tiny Spot of Light. 
Thus, if the ray is made to remain in one 

place, we see a single tiny spot of bright 
light on the flat end of the tube, and if we 
could make this move about and vary in 
brightness in the usual way we should have 
a complete television receiving system. 

Just how that is actually done must be a 
subject' for my next article, but I must 
give just a hint at the method here. Very 
briefly it is a matter of putting charged 
electrodes on either side of the electron 
ray and causing it to bend one way or the 
other, according- to the usual laws of 
attraction and repulsion. 

This bending of the ray naturally shifts 
the spot on the screen at the end of the 
tube, and so gives our basis for a scanning 
system. 

RADIO SUMS SIMPLIFIED 
Owing to extreme pressure on space, 

this feature of our Special Beginners' 
Supplement has been unavoidably held 
over this week. 

Popular )fireless, March 17tH, 1934. 

THE LISTENER'S NOTEBOOK 
(Continued from page 6.) 

the average for interest. So I softened somewhat 
towards the Foundations this week, though I am 
pretty certain to break out again before long. I ant 
usually averse to the average sort of chamber 
music. I never feel such music was intended for 
entertainment. I go so far as to think that a lot of 
it was never meant to be heard outside the practice - 
rooms of a musical college. 

I am no authority on chamber music, but it always 
strikes me as being ideal music on which player - 
musicians should practice, especially those who Lope 
to perform in orchestras or smaller combinations, 
when the art of playing together has to be mastered. 
I can say no more for it than that. 

The St. David's Day celebrations followed the 
usual form of these national celebrations. There 
were excerpts from Welsh history, with a couple of 

' narrators declaiming more than ever and literally 
bursting with importance. Though' these chapters 
are interesting enough, they aren't as terribly ex- 
citing beyond the border ab they are within it. 
There was something very incongruous, however, 
about the inclusion of a famous Rugger match, as it 
preceded a piece of quite ancient history. 

If there should be a sudden outbreak of errand -boy 
whistling in your street you must blame John 
Southern and his Hour of Old -Time Music -Hall 
Hits. We asked for more old music-hall songs, and 
we are getting them thick and strong. Almost every 
week, now, something of the sort is put on. The 
Southern Hour Is certainly the most ambitious that 
has yet been conceived. It was the real stuff, of course. 
And what a triumph for some of those famous old 
artistes ! Their performances made one wonder why 
they ever retired. 

Mr. Charles Austin was great. So was'yoting Bill. 
He quite deserved to have his name of the pro- 
gramme. The humour of this pair was first class. but 
I thought the patter of some of the artistes was a hit 
feeble in places. Their songs are gents. More of 
these shows of a Saturday night, if you please ! You 
can't beat 'cm. 

Miss Dorothy Sayers gave a rather amusing 
account of a week's doings. A series of irritations, 
surprises and vexations (especially those occasioned 
by a certain newspaper's correspondence columns) 
must bave consoled many listeners who find life 
pretty much- the same. Miss Sayers should expert 
another surprise this week, this time from her 
publisher in the shape of a memorandum reporting 
an increase in the sales of her books. C 

THE LINK BETWEEN 
(Continued front page 20.) 

Scales calibrated to meet the new wavelength 
conditions can also be obtained for the Radio for the 
Million " Stationmaster 34 " and Stationmaster 
Class B " receivers. 

Procurable front your local dealer, or direct from 
Messrs. United Radio Manufacturers, . Ltd.. 63, 
Lincoln's Inn Fields, London, W.C'.2. The price is 2s: 
lost free. 

British Radiophone Supers. 
Two very fine " world-wide " seven -valve Q.A.V.C. 

superheterodyne receivers have just been produced by 
the British Radiophone, Ltd. They were shown at the 
British Industries Fair for the first time. 

Tile " Continental " is an all -wave model designed 
for reception from 10-50 metres, from 200-550 
metres and from 1,000-2,000 metres. In the design 
of the " Empire " model the long -wave band is 
excluded: 

Both models are available as complete receivers 
with valves, moving -coil speakers and specially 
treated pinned teak cabinets, or alternatively they 
can be supplied in chassis form. 

Just the very thing for overseas listeners In remote- 
corners of the Empire. Full details from British 
Radiophone, Ltd., Aldwych House, Aldwych, 

More "replacement scale" news. If you arc the 
owner of an Ekco model SH25, C25 or RG25 receis g 
you can obtain new scales in pairs of two sectionAit 
9d. per pair. Available from all Ekeo dealers. 

Wearite havb now produced a new Q.P.P. input 
transformer designed to match up with the Marconi 
and Osram Q.l'. 1 valves. The ratio of flu Wearite 
transformer is 9 to 1. 

A New " Ever Ready." 
A new H.T. battery suitable for replacement pur- 

poses in the latest model McMichael " Lodex 5 " lias 
just been introduced by the Ever Ready Co. (G.B.). 
Ltd. The e.m.f. is 126 volts tapped at 70 and 120, with 
6 volts for grid bias, and the price is 17s. 6d. Specify 
model W1252 when ordering. 

s * - 

Standard Telephones tt Cables. Ltd., are shortly 
to market a range of'Micromesh A.C.'D.C. valves 
designed for series running at '2 amp. Tile voltages 
are to be 13, 26 or 40. Full details later. 
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TECHNICAL NOTES 
Some diverse and informative jottings about interesting aspects of radio. 

By Dr. J. H. T. ROBERTS, F.Inst.P. 

Electrolytic Condensers. 
ICAN'T just remember how long it is now 

since electrolytic condensers came into 
popular use-I suppose it will be about 

a couple of years, although I recollect at 
least five or six years ago receiving samples 
of the earliest types of these condensers 
from the United States: 

In most so-called dry condensers a cotton 
material is used for absorbing and carrying 
the electrolyte and also for spacing the 
anode and cathode. In an improved con- 
denser the anode stands free of the cathode, 
but there is an electrolyte which is of the 
jelly type, something after the fashion of 
the jelly accumulator. 

In the accumulator with jelly electrolyte 
-in view of the relatively large charging 
and discharging current-there are certain 
important difficulties met with, owing to 
the fact that the jellied electrolyte cannot 
flow in the saine way as a liquid electrolyte. 

Jelly Electrolytes. 
In the case of the electrolytic condenser, 

however, these difficulties are not nearly 
so great and here the jelly type of electro- 
lyte seems to be particularly suitable. Of 
course, a certain degree of " jellification " 
has already been used by manufacturers, 
whilst in ordinary dry cells (for example, 
high-tension battery cells) the electrolyte 
is often in this form. 

With the jelly -electrolyte condenser 
there is plenty of electrolyte around the 
anode, so that the condenser becomes 
self -healing in the event of breakdown, 
whilst at the same time there is very little 
evaporation or loss of electrolyte, and this 
gives a longer life and more dependable 
working to the condenser. 

In addition to these advantages it is 
claimed that when the voltage is applied 
to the condenser the current quickly drops 
to a very low value, and remains so even 
after the condenser has been working for 
long periods. 

Radiometric Condensers. 
A very interesting paper was read a 

little while back before the Royal Society 
of Arts, entitled " Radiometric Condensers 
and Inductances," by G. G. Blake, M.I.E.E., 

e well-known radio engineer. 
This paper is interesting not only for 

account of the experiments on the 
ometric condensers themselves, but also 

large amount of information which is 
ed on light-sensitive cells and related 

ers. 
'I'he light-sensitive cells, of course, include 

the copper -oxide type, which in one form 
consists of a copper electrode çhemically 
sensitised to light by the action of copper 
formate in a solution of formic acid ; this 
electrode, together with a second electrode 
of lead, is immersed in a solution of lead 
nitrate. 

The Weston Electrical Instrument Com- 
pany of U.S.A. introduced about two years 
ago a dry copper -oxide cell which, with the 
proper circuit, is capable of generating a 

current of 5 milliamps when t s )osed to 
direct sunlight. This cell, by the way, was 
exhibited for the first time in England at 
the exhibition of the Physical Society at 
South Kensington in 1933. 

Another Type of Cell. 
Another type of light-sensitive cell 

devised by Mr. Blake is very simple, and 
consists of two copper strips immersed in a 
glass tube containing methylated spirit- 
one of the strips is previously light -sen- 
sitised by heating it to bright redness in a 
gas or spirit flame and allowing it to cool 
gradually. This type of cell, when properly 
made, is very sensitive and remains stable 
over long periods. 

There is a mass of interesting information 
in this paper which I could not possibly 
extract for you here, and I advise any of 
my readers who are interested in the type 
of subject indicated above to consult the 
original paper ; it gives all manner of 
applications and uses for the radiometric 
condenser, and concludes with an immense 
list of references to original papers which is 
most valuable to anyone pursuing this 
subject seriously. 

The Heaviside Layer. 
We have all been familiar with the 

Heaviside Layer for many years past, and 
I think most of us know that in the absence 
of this or some such layer we should be 
entirely at a loss to explain the fact that 
radio waves travel around the curvature 
of the earth. 

The Heaviside Layer, however, leaves 
much unexplained, and therefore it is not 
surprising that mbre recently a second 
layer has been discovered at a height of 
about 150 to 200 kilometres above the 
earth's surface. 

This layer is often called the Appleton 
Layer, although Professor Appleton himself 
modestly refers to it as the F " region, 
as distinct from the " E " region, which 
is the Heaviside Layer ; this latter is at a 
height of about 50 kilometres or more. 

I should explain that the height of these 
regions varies considerably at different 
times, and particularly with day and night. 

Day -and -Night Effects. 
Waves of about 100 metres or less will 

pass through the Heaviside Layer and be 
reflected by the upper layer, at any rate at 
night time ; but during the daytime there is 
a certain amount of reflection even from the 
lower layer. 

There is a growing belief that another 
reflecting or refracting layer exists between 
the Heaviside Layer and the earth's 
surface, and that this region is responsible, 
to some extent, for the absorption of short 
waves, which is particularly pronounced at 
certain times. 

Notwithstanding the ingenious methods 
which are now available for automatic 
volume control, there are still many diffi- 
culties to be faced in long-distance radio 

(Continued on next p)7ge.) 
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TECHNICAL NOTES 
(Continued from prenions page.) 

transmission and reception, and especially 
in Connection with short-wave working 
,thitsh is of increasing importance in several . 

different directions. 
Therefore these investigations into the 

electrical conditions above the earth's 
surface are not merely of theoretical 
interest, but are of the utmost" practical 
importance in relation to long-distance 
radio transmission on all wavelengths. 

Automatic Volume ControL 
Automatic volume control seems to have 

come to stay. Not so very long ago this was 
really standing its trial, and certainly there 
were quite a number: of objections to it ; 

but one by one these have been got over, and 
now it is used in a great number of com- 
mercial receivers not only in this country 
but in other parts of the wórld-as well. 

I expect anyone who uses a set employing 
automatic volume control will have noticed 
that the tuning has to be handled somewhat 
differently from that of an ordinary set. 
The set with the A.V.C. acts in some ways 

coming signals, or, if you like, variations in 
the strength of the signals applied to the 
detector. When the strength applied to 
the detector is lessened the variable -mit 
valves increase in amplification and vice 
versa. 

An A.V.C. Effect. 
We can see, then, why it is that, with a 

set using an effective automatic volume 
control, we can sometimes go appreciably 
off . the tuning point without losing very 
noticeably in volume-that is, a broad 
tuning effect-whilst at the same time. 
although this causes distortion, the distor- 
tion is not of that very fierce and instan- 
taneous type that we get with a_ very 
sharply tuned receiver. 

Band -Pass Filters. 
I said something in these Notes a short 

while bank about band-pass circuits, and a 
reader mentions something with regard to 
these circuits which I think is . a very 
prabctical point and perhaps worth going 
into. The point in question is that the 
wiring of the circuit may often have quita 
an important effect upon its characteristics. 
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as though the tuning had been flattened, 
but there is one important difference. 

In the ordinary way the set with flat 
tuning can be toned quite a considerable 
amount on either side of the true tuning 
point without any very seriolis alteration 
either in the volume or in the quality of the 
reproduction. This is " flat tuning " in the 
ordinary sense of the term. " 

pistortion and Selective Tuning. 
If you have an ordinary set which is very 

selective you will find that the moment you 
go off the true tuning -point for any station 
you will get pronounced distortion, so that, 
quite apart from the question of volume, 
there is no difficulty whatever in knowing 
when the set is correctly tuned. 

Now, " when it comes to the set using 
automatic volume control you get a result 
which is somewhere between the two ; that 
is, the set behaves in some "ways as though 
it" were broadly tuned, whilst on the other 
hand this distortion effect is still noticeable, 
although often not so much as with an 
ordinary set which is very sharply selective. 

The object of automatic volume control, 
of course, as its name implies, is to keep the 
volume reasonably constant notwithstand- 
ing variations in the strength of the in 

This is due to a number -f causes, amongst 
them the fact that by had arrangement of 
the wiring you will get various stray 
capacities. Thé result of this is that instead 
of getting a proper band-pass effect you net a 
curve which is peaked or, on the other hand; 
too broad. 

You want particularly to take care that 
the wires, de not run too close together ; 

for example, the connections to the tuning 
condenser may cause a coupling or capacity 
effect which will completely upset the tuning. 

The Results of Inefficient Wiring. 
The sensitivity and the selectivity of a 

set employing a band-pass filter can he 
affected to quite an important extent by 
the way in which the filter itself is wired up. 
My correspondent mentions that lie has' 
tested one or two other sets employing 
band-pass filter identical with his own 
which the sensitivity or the selectivity 
been inferior owing to no other cause than 
the inefficient wiring of the filter. 

This question of wiring applies to almost 
all parts of a radio receiver and is 'nothing 
new, but I don't think people always realise 
its importance in the little extra units and 
outside circuits which you sometimes add 

-on to the main circuit. 

" FRACTICA[ 
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Last Days of Our 
Our sensational book offer must be withdrawn after this week. 
If you have not reserved your set of these important and valuable 
volumes, do so without further delay. Any reader of POPULAR 
WIRELESS is eligible. 
PRACTICAL KNOWLEDGE FOR ALL provides practical 
instruction, by the latest and most approved methods of 
education, in an immense variety of subjects essential to all 
who wish to keep abreast of modern knowledge. The courses 
are arranged in carefully graded and consecutive lessons and 
have been prepared by recognised authorities, each course being 
the work not only of one, but of several experta. - 

Great Book Offer!. 
The illustrations are most important. There are over z,000 cf 
them, ranging from simple shorthand symbols, maps, scientific 
diagrams, etc., to beautiful reproductions of works of art and 
antiquity. 
Every member of the family, young or old, can benefit from the 
courses of study so attractively set out in these valuable books, 
which are literally worth their weight in gold. 
Make certain of these valuable volumes by filling in the 
Reservation Form AT ONCE. Do not delay. Take 
advantage of this wonderful offer while there is still time. 

riV/.44;itittx...".1.".,:,. 

What to Do to Secure this 6 -Volume 
PRACTICAL KNOWLEDGE FOR ALL 
First of all you must write your and delivery to your diner. card - 
name and address in Form l,which board costa:ner for packing, fin- 
is just an ordinary label, on which nuance, etc., and your first TWO 
you must stick a ?.d. stamp. Then volumes will be despatched. 
till in Form 2, which is your FOLLOW EXACTLY THE SAME reservation form. COURSE TO OBTAIN THE 
Now send these two forms to SECOND TWO VOLUMES AND 
POPULAR WIRELESS. When THE FINAL TWO VOLUMES. 
they are received in our office you You have to collect eighteen :okens 
will be sent Gift Vouchers on only before you can make this 
which to qualify for your PRAC- wonderful six - volume PRAC- 
TICAL KNOWLEDGE. TICAL KNOWLEDGE comaletely 
There are three Vouchers in all, yours. 2.10 roust be sent with each 
and each Voucher contains six complete Gift Voucher for each set 
spaces on which you will have to of two voluroes,and thePR4CTI- 
stick six consecutive gift tokens CAL KNOWLEDGE FOR AIL can 
cut from the bottom of the left- only be supplied to readers who 
hand corner of the last page cf complete the necessary Vouchers. 
reading matter of POPULAR As these volumes can only be sup - 
WIRELESS. plied to regular readers, if you 
When complete, send in your have not placed a regular order 
FIRST Voucher, together with for POPULAR WIRELESS you 
P.O. for 2 10 (2 6 with 4d. stamp must do so AT ONCE I Over - 
attached) to cover cost of carriage seas readers are not eligible. 

FILL IN THESE FORMS TO -DAY 

Name 

Fz-all Addres 

POST AT ONCE 

RESERVATION FORM 
Applicants must complete label above and 
affix halfpenny stamp in space provided. Fill in 
this Reservation Form and send with label to .- 

" Popular Wireless" Presentation Book Dept. (G.P.O. 
B2x No. 184a),Cobb's Court, Broadway, London, E.C.4. 
I hereby apply for GIFT VOUCHER and request you to reserve for nie 
in accordance with your special offer the Six -Volume PRACTICAL 
KNOWLEDGE FOR ALL. I have given a standing order to my 
Newsagent to supply POPULAR WIRELESS regularly each week. 

Reader's Name 
(Stale Mr., Mrs., or Miss.) 

Full Address 

For Mee Usa 

Reader's Signalur. 

Newsagent 

Address 
PLEASE WRITE IN BLOCK LETTERS. 

YOU MUST FILL IN LABEL ABOVE and 
send with the R tion Form in unsealed 
envelope bearing halfpenny stamp. Verified 
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When you see 
the word IFOCAL mets VARLEY 

Focussed Radio-the most momentous development for years. The 

formidable possibility of station re-shuffling-the congestion and 

chaos of the ether-all this may be forgotten! Choose your 
programme-focus it-then listen to it-to the complete exclusion 

of all others. 

The Bifocal Focussing Coil-a tuning device whereby the optimum 

aerial coupling can be selected by simply pulling a knob in and 

out-without altering the setting of the reaction control. 

Let us send you further information of this remarkable component 

-forward the coupon to -day. 

All Constructors 
of the Bifocal 
Three who con- 
fine themselves 
to the specified 
Components will 
be guaranteed 
the results 
claimed for this 
wonderful Set. 

4dle=NI="' 

FOREMOST 
AS PIONEERS 

r 
+1/4 

P. W. 

Advertisement of Oliver Pell Control Ltd., Kin sway_ House, 103, Kingsway, London, 66'.C.2. Telephone: Hol. 5303. 
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OUTSTANDING FEATURES

in the April "Story -Teller"

WARWICK
DEEPING'S

poignant New Short Story

"Dr. Carfax's Case
1/

WARWICK DEEPING'S gripping new short story
tells of a man who had that rarest of all chances
the chance to live again. The Long Complete
Novel in this issue is written by LOUIS BROM-
FIELD, whose books, " Twenty -Four Hours " and

The Farm," have been among the biggest sellers
of recent years. These are only two of a number
of brilliant stories appearing in the April STORY-
TELLER-the magazine that publishes only- '11'2
best contemporary fiction.

H. de Vere STACPOOLE
E. F. BENSON

VINGIE E. ROE, etc.
-are among other popular authors
represented in this issue. You should

be sure and get a copy; ask for

THE APRIL

STORY - TELLER.
At all Newsagents 6, Bookstalls -

March 24th, 1934.

J.
STATIC

CONDENSERS

for ELIMINATION OF INTERFERENCE
in RADIO RECEPTION

The causes of interference i.)
Radio reception may be classi-
fied under three principal head-
ings, as follows :
1. Atmospherics. 2. Supply
Mains. 3. External.
Atmospheric troubles are usu-
ally static, and cannot be
eliminated by means of con-
densers.
In the case of No. 2, trouble
may he experienced through
the interference being conveyed
over the Supply Authorities'
distribution system.
In the case of No. 3, external
interference, this is caused by
direct radiation, and originates
in electric motors, vacuum
cleaners, and any other elec-
trical apparatus in which spark-
ing takes place during opera-
tion ; for example, violet -ray
apparatus, or even when switch-
ing on or off any kind of
electrical plant.
In attempting to overcome
such interference it is necessary
to try the application of the

Lremedy at the source.
In many cases the
use of condensers
alone is sufficient to
minimise very largely,
and often entirely
suppress, the inter-
ference.
The Condensers em-
ployed must be suit-
ably designed for the
working conditions,
and should have a
5 - ampere fuse in-
serted between the
mains and the con-
densers.
Our type 212 Con-
densers, as illus-
trated, are designed
with a liberal factor
of safety for this duty.
Write for Leaflet.

BRITISH INSULATED CABLES LTD.

CABLEMAKERS AND ELECTRICAL ENGINEERS

PRESCOT- LANCS.
Tele.:hoile N..: Prescot 6571.

London Office: Surrey House, Embankment, W.C.2.
Telephone Nos.: T,mp'e Bar 4793 4, 5 & 6
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Scientific Adviser: SIR OLIVER LODGE, F.R.S.

Technical Editor: G. V. DOWDING, Associate I.E.E.

assistant Editor: P. ROBERT BIRD.

Managing Editor:
N. F. EDWARDS.

Chief Radio Consultant: P. P. ECKERSLEY.

Assistant Editor: A JOHNSON-RANDALL.

Chief of Research: K. D. ROGERS,

VISIT CHESTER
IS IT A RECORD ?
SUNDAY ITEMS
AMATEUR "

The Eastbourne Relays.
Q0 we have bidden good-bye to Tom
L77 Jones-at any rate, in respect of the

Sunday evening concerts at the Grand
Hotel, Eastbourne, where he did such fine
work.

Leslie Jeffries succeeds him, and we look
to Leslie to maintain the standard set by
his predecessor.

He is widely experienced in musical
matters, has been music director of the
Buenos Aires Casino and of First National
Films here. He is a born Londoner and
uses an English violin.

Blame the Radio.
ALTHOUGH the drought, if it continues,

may breed more dangerous things, it
has already given rise to a grim

satisfaction in the minds of
those of us who have consis-
tently opposed the " radio -
causes -rain ' theory-if it can
justly be dignified with such
a name !

But, we shall not fall into
the error of supposing that
radio creates droughts. There
is little or no evidence that
radio exerts -any perceptible
effect on climate, though it is
certainly going to be a factor
in, the future of humanity.

Good Business
WHO says that the English
VI' are slow in business ?

Our radio shows and
the British Industries Fairs say
" No," and so does Chester.

For Chester, in a land where
the screams of competing radio adver-
tisers are, happily, prohibited, has enter-
prise enough to put itself " on the air " in
North America, where a discussion of the
town's attractions has been broadcast from
250 stations in the U.S.A. and Canada.

You see, since the " depression " the
number of visiting Americans has dropped
seriously, and Chester is doing something
about it. Why don't we do the same for
Britain as a whole ?

Poznan Up to Date.
THE reconstruction of Poznan is now

completed, and the transmitter works
with an (unmodulated) aerial input of

16 kilowatts, as compared with its former

RADIO NOTES & NEWS
1.7 kilowatts, on a wavelength of 345.6
(Lucerne).

The contractors for the new station state
that the desire of the Polish authorities to
be good neighbours in the ether is evident
from the fact that the " crystal drive,"
which regulates the transmitted frequency,
was ready for operation within four hours
of its delivery at Poznan.

A Wireless Society Paragraph.
THE Portsmouth and District Wireless

and Television Society informs me
that it has made provisional arrange-

ments for establishing a Portsmouth and
Southsea wireless research and experimental
station, with facilities for work on short, -
ultra -short, micro and television waves.

BOYCOTTING
BROADCASTING

SOME HARD HITTING
RADIO AND SCIATICA
THE BIFOCAL THREE

dozens of readers who own similar marvels.
I'll let you know.

My Sunday Programme.
HOW does this appeal to you? 8 a.m.,

Silence. 9 a.m., No physical jerks.
10 a.m., News-real news. 10.15 a.m.,

Brief notes on day's programmes: 11 a.m.,
Service on Reg. ; music by B.B.C. orchestra
on Nat.-till 1 p.m., when lighter but not
" hot " music.

2.15 p.m. till 3.15 p.m., Good talks or
playlet. 3.15 p.m. to 5 p.m., " Sunday "
concert-songs, orchestra, organ music.
During tea, Light music. 6 p.m., Service
on Reg. ; talk or playlet' on Nat. I
mean talks by personalities who have done
something-not text -book orators.

8 p.m. to 9.30 p.m., Full " Sunday "
concert alternated with sym-
phony concert. After that I

YOUR LAST. CHANCE TO WIN 150 !
The " POPULAR WIRELESS " Radio Play Competition closes at the
end of "next week. Your radio play should be- in the hands of the Editor
by March 31st at the latest. This is all you have to do :

q WRITE A RADIO PLAY. SUITABLE FOR BROAD -
CA TING. ADDRESS IT TO THE EDITOR,
"POPULAR WIRELESS," TALLIS HOUSE, TALLIS
STRET, LONDON, E.C.4. MARK YOUR ENVELOPE
"-RADIO PLAY " AND ENCLOSE A STAMPED AND

ADDRESSED ENVELOPE.

There are no other rules or regulations. The play can be on any subject
and any length you like. ' POPULAR WIRELESS " will give a
prize of £50 for the best play and the B.B.C. will undertake to broadcast
the winning entry. Nothing could be simpler than that !

SEND IN YOUR RADIO PLAY BY MARCH 31st.

It is hoped that the station will be avail-
able to members any evening they please.
For details of the society write to the
Hon. Sec., Mr. S. Holland, 54, London
Road, Portsmouth, Hants.

Can You Equal This ?
T T. (Roche) proudly draws attention to

. the fact that his set is a one -valuer,
home-made, will work a Blue Spot

100D L.S. on 60 volts, will receive over 30
stations, including Bucharest, and will
operate with as low as 1k -volts H.T.

He wants to know if this constitutes a
record.

Well, my dear man, it is a receiver to be
proud of, but I expect that I shall hear from

have a bite and turn in. You
can suggest the remainder of
the show-but not to end later
than 10.30 p.m.

The Great Adventure.
FIRST we had the very young

magnate who ran a cinema
theatre under the nose of

the authorities, which organ
functioned at long last and
pointed him to more orthodox
behaviour as a proprietor. And
now the amateur "B.B.C." : a
young fellow who broadcast
from two transmitters, Norwich
One and Norwich Two.

Though he supplied weather
forecasts and gramophone
music, the rumour that he had

engaged Leonard Henry and Sir Henry
Wood is quite unfounded. Alas ! some
curious engineers of the Post Office suc-
ceeded in finding Norwich One and Two,
and the great adventure closed.

Radio and Newspapers.
THOUGHT that the conflict betweenI radio and the Press was over, but never-
theless I observe that newspaper readers

are asked whether radio news bulletins lessen
their interest in the daily or evening paper.

Looks to me like fishing for a compliment,
for the Press fellows are not so unpene-
trating as to believe that anyone refuses to

;Continued on next page.)
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"MUSH -MOUTHED AND DOUBTFUL OF DICTION"
buy a paper because the B.B.C. news is
available.

Besides, we get huge fun from reading
what certain newspaper critics say about
B.B.C. programmes.

Which critics ? As one of my landladies
used to say : Wild 'orses wouldn't wring
a word from these 'ere lips."

The Die -Hard.
HOWEVER, the imaginary feud dies

hard. In Tennessee, U.S.A., there
is a " daily " which absolutely bans

the use of the word " radio " in a news
story, editorial or other article.

It gives not the slightest evidence that it
is aware of the existence of the two local
radio stations ; and if President Roosevelt
broadcasts a speech to the entire population
of the " sweet land of Lynchery ' the piper
prints it, but forgets to mention that it was
broadcast.

Nothing like a good hater !

The Japanese Again.
THIS time it is Kenya Colony. The

import duty on radio goods is 20 per
cent ad valorem, yet the Japanese are

landing four -valve pentode sets (including
valves) there at a selling price of £5 17s.
Further, they are offering six -valve radio-
grams for £12, f.o.b. Kobe, and six -valve
pentode sets, with valves, for £5 18s.,
f.o.b. Kobe.

On the same f.o.b. terms they offer a
three-valver, with valves, for a guinea !
Quality and performance are unknown to
me; but the Japanese can turn out good
stuff. Another British market is heading
westward because of competition from the
East !

There's a Reason.
UNDOUBTEDLY one of the most suc-

cessful producers of radio revues, etc.,
is Mr. Ernest Longstaffe, and I have

quite recently stumbled upon a fact which
goes far to explain the reason why.

In his early days he was tutored by a
blind clergyman and learned to develop his
senses of touch and hearing more than his
sight. Hence he has a kind of genius for
composing programmes which appeal with-
out visual effects, and thus he produces
work which is particularly suitable for
broadcasting.

Putting the " P " in Punch.
ALTHOUGH our radio critics probably

exert more influence than the Ameri-
can kind, they certainly do read like

flowers in May after one has spent an hour
with the New York
lads of the pen.

" Time signal for
Monarch Corn by a
particularly poor
announcer. Mush -
mouthed and
doubtful of dic-
tion." Clean on
the chin !

Again : " Listen-
ing to the stilted

and over -affected dialogue is less painful
than the high-pitched gibbering of
Another to the solar -plexus !

The Time and the Place.
WE see a lot of exciting stuff in the

Press these days, all about what is
wrong with the B.B C. I say, " Not

much is wrong with the items of the pro-
grammes," for, however " dry " some may
be, they are bound to tickle somebody to
death, and, in fact, the whole B.B.C. effort
is to improve us mentally and entertain us
cleanly.

But-and here is the catch-the timing
and distribution of the items are faulty.
And the only way out of the B.B.C.'s
difficulty of cramming so much into a day's
programmes is real, honest-to-jgoodness,
unadulterated alternative programmes. The
present " alternative " layout is a hollow
mockery.

His Wounded Pride.
THIS yarn is still current coin in Stock

Exchange circles : The radio set in a
certain swell LOndon boarding-house

was about to deliver the news when an
SOS was inter-
jected. Somebody
in Packhorse Lane,
Bolton, was in-
quiring for W-B-, last seen
wearing tennis
shoes, black -trou-
sers, yellow blazer
and a postman's
hat.

The man in the
far corner sprang up with a yelp of surprise.
" Bah goom ! They've gotten me ! And I
thought yon disguise would mek t'lads
all muzzy like. But you can't fool my
Lizzie."

Prophesying by Wireless.
THIS is a pretty good one from the

" Evening Standard " : A victim of
sciatica used to undergo treatment

by a manipulative surgeon.
On one occasion

he called without
an appointment,
and was surprised
to hear the surgeon
say that he had
expected him, be-
cause he (the sur-
geon) had failed to
pick up America
on his receiver
the previous night,

owing to " atmospherics " !
The surgeon believes that atmospherics

and sciatic attacks synchronise, and I am
not so sure that the theory is as fantastic
as it may seem when first encountered.

My Short -Wave Section.
STATION L R 4, Buenos Aires, has been

transmitting two one -hour pro-
grammes daily on short waves since

February 1st, composed of music and
Argentine news. These transmissions are
actually made by the powerful station at
Monte Grande, belonging to the chief wire-
less telegraph firm in the Argentine,

Trans -radio Internacional." Wavelength,
28.99 metres.

The transmissions intended for Europe

take_place from 20.00 to 21.00 ( G.M.T.),
and for America from 01.00 to 02.00
(G.M.T.). There's something to hunt,
without the need of staying up late or
getting up early.

An Awkward Question.
FROM it reliable source I have beard of a

case which ought to take a high place
in the, annals of ready wit. A man,

it is related, bought a wireless set. Very
shortly afterwards
a reduction in the
price of that par-
ticular type was
announced, where-
upon he promptly
asked the dealer
for a refund.

That would have
stumped many of
us, but not so the
dealer. " If," he
replied, " the price had been raised instead
of reduced, would you have offered to pay
me the extra amount ? " Would you, dear
reader ?

A Mix-up in Spain.
A QUEER position exists in Barcelona,

owing to the change -over to the
- Republic and the autonomy of

Catalonia. Under the late monarchy Radio
Barcelona was erected by a firm which had,
received a radio monopoly.

There was, however, a small station in
the same province-as it was then-a sort
of regional station, run experimentally by
a group of amateurs.

The Republic came, and later the au-
tonomy of Catalonia. But Radio Barcelona
still represents, officially, Madrid. Conceive
the annoyance of the Catalans !

The Herring Hunter.
CAPTAIN RONALD BALLS, of the good

steam drifter Violet and Rose, had a
good year of grace, 1933, amongst the

herrings, and told the " Fishing News " so
in  no uncertain accents. In fact, his
enthusiasm for the Marconi " Echometer "
grows with every cran of fish Which is shot
on to Violet's-and Rose's-deck.

The " Echometer," though primarily
intended for the rapid taking of soundings,
has proved capable of indicating the
presence of herring shoals ; and well Capt.
Balls knows it, for in August, 1933, his
average catch for 41 blind shots " was

crans, but he got an average of 8.0 crans
for 28 shots on " Echometer ' indications.

A Really Good Set.
BY the time this gets into print I expect

that thousands of you will have tried
focused radio for yourselves. And

I am confidently anticipating some joyous
correspondence on the subject.

As a general rule I let the " P.W."
technical hounds enjoy their test -room
triumphs alone ; but when the " Bifocal
Three " was being tested, prior to its
publication three weeks ago, I happened
to hear the results it gave on the test bench.
And, believe me, they were great.

I'm not supposed to know all about
decibel gains and logarithmic lift -up, but
I do know a good set when I hear one.

ARIEL.
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FREEDOM.
ALL the world has. been laughing at

the joke of the Ferrie broadcast.
Some people are now indignant.

Following a talk by a typical employer
in the motor manufacturing industry, a
talk was arranged to be given by Mr. Ferrie,
expressing the typical workman's point
of view. As he is employed in a motor
factory and is not active in politics, the
choice was suitable.

A Mutilated Manuscript.
But his MS. was so mutilated that Mr.

Ferrie refused to deliver the talk, and
enjoyed himself for two or three minutes
saying so into the " mike," until an as-
tonished B.B.C. official recovered his senses
sufficiently to signal the engineers to switch
him off. The newspapers rushed for the
original MS., and it was printed in full,
B.B.C. mutilations and all, in
several daily journals ; showing
once more that the Press is
freer than the Radio.

There are several lessons to
be learnt- from this episode. I,
as the holder of a wireless licence
and as an Englishman, object to
a great national institution like
the BBC. making a fool of it-
self. I object also to foreigners
having the laugh on us. Still
more do I object to any form
of domestic censorship over what is to be
heard through the ether.

It is desirable to prevent broadcasters
saying things unnecessarily offensive to
our neighbours in other countries ; also to
prevent words and expressions of an
indecent nature, or which offend
against religious sentiment, or are in
the nature of personal attacks or
libels. These prohibitions are, quite
rightly, insisted on by the newspapers
themselves. But, apart from these
necessary precautions, there should,
I submit, be complete freedom. And
I believe the overwhelming majority
of listeners are of the same opinion.

".I Delight in Argument."
I am a controversialist. I delight

in argument and the clash of ideas.
Controversy is the salt of life. If
everyone was of one mind on every.
subject we should never progress.

In the newspapers I can say what
I like. The editor sometimes adds
a short paragraph to the effect that
contributors' opinions are not neces-
sarily those of the newspaper. There
is no harm in that. The Press allows
more freedom of expression than our
B.B.C. mandarins. Some newspapers
object to certain policies. It is un-
reasonable to expect a strongly
Free Trade paper to print an article
lauding tariffs and quotas. But there arc
other papers which will, and do, present the
case for Protection and tariffs.

The B.B.C. is a monopoly. If its chiefs
object to a line of policy or argument they

FJHE AIR!

,y,Lb
LORD

XTRABOLG1

can, and do, prevent its expression through
the radio.

What is the only sound and logical alter-
native to a healthy freedom for controversial
matter on the wireless ? It is official,
bureaucratic and complete control. The

Presumably the Director of Talks knew
what he was doing when, he invited Mr.
Ferrie to speak. He chose him to give a
working man's point of view. No one will
pretend that Mr. Ferrie, or anyone else,
could give the working man's point of view ;
because that differs with the individual. I
know many working men who are hidebound
Conservatives and as " traditional " in
their outlook as any member of the House
of Lords. But, having chosen Mr. Ferrie
to speak, they should have allowed him to
say what he liked.

We Don't Like Spoon -Feeding.
If his views were too " advanced," in the

opinion of the B.B.C. Governors, they could
have arranged for a later " talk " by some-
one with opinions more to their liking.
Or another employee could have been

invited to reply. Man is a
reasoning animal.

Our contributor, better known perhaps as Lt. -Commander
Kenworthy, has long been a champion of free speech. His dis-
tinguished record as a sailor, as a politician, and as an author
makes his views all the more worth serious attention. In this
article he draws the moral of the recent " Ferrie affair " and
compares the attitude of the B.B.C. towards freedom of opinion

with that of other countries.

programmes, on their controversial side,
would then be as interesting as the Official
Gazette or a Government Blue Book.

There may be something to be said for a
complete official control and the banning of
all heterodox opinion in broadcasting.

LORD STRABOLGI (Lt. -Commander J. M. Kenworthy.) He entered
the Royal Navy in 1902, and saw active service. Later he
represented Central Hull as a Liberal, and made a Parliamentary

reputation, before joining the Labour Party in 1926.

But there is nothing to be said in favour
of the present policy of the Governors of
the B.B.C. : for it is neither one thing nor
the other. They pretend to be impartial ;
but they are not.

Our people are adult enough
to be able to form their own
judgments onthe larger questions
of the day. What we listeners
object to is being spoon-fed by
self-appointed pundits who de-
cide what is good for us to hear
" on the air."

As for arguments in con-
troversy that may be thought
objectionable or derived from

what the Japanese police officials call
" dangerous thinking," the remedy is to
controvert them, if possible, with better logic.

How They Do It Abroad.
A personal experience of my own in the

United States of America will
illustrate what I mean.

On my last visit, in 1932, the
great Columbia Broadcasting System
invited me to go " on the air " for
a continent -wide "hook-up " as a
British politician and author. It
was not my first experience of
broadcasting on the other side of
the Atlantic, for I had spoken to
American and Canadian listeners
before, both from New York and
London. (My London talks were
relayed by cable and came over the
radio ,on the other side of the
Atlantic very well.), And I have

'always iound both the National ar_d
Columbia officials most efficient,
courteous and helpful. So I ac-
cepted readily. "What shall I speak

Art ? " I asked.
You can talk on any subject you

like," was the reply. 1* Find some-
thing topical and of general interest,
and it will go over fine."'

At that time the Japanese fleet
and army were attacking and bom-
barding Shanghai. The American

public were particularly interested, and
even indignant, at this breach of treaties,
and the Kellogg Pact. As a naval officer
I served for three years in Chinese and

(Continued on page 50.)
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A practical review of technical items, specially written
for the enthusiastic beginner

By G. V. DOWDING, Associate I.E.E.

MANSBRIDGE CONDENSER.
A large -capacity -type fixed

condenser in which the plates 
comprise long ribbons of tin-
fcil separated by waxed paper,
the whole being wrapped up into
compact form.

The disadvantage of a simple
application of this method of
construction is that consider-
able inductance (comparatively
speaking) may be introduced.

MATCHING.
A term employed to indicate

the coupling of a loudspeaker to
the output stage of a set in
such a way that the maximum
undistorted power is obtained.

In order to obtain this it is
necessary that the output valve's
anode circuit should attain a
certain impedance, and this
varies as with different valves.

In the literature accompany-
ing the majority of power valves
the expression optimum load "
occurs, and it is the value of
impedance in ohms following
this which denotes the imped-
ance which should be introduced
into the anode circuit to produce
the best working. It might be,
for example, 7,000 ohms.

But the impedance of the
speech coil of a moving -coil
loudspeaker may not exceed
five or six ohms, and very poor
results would be given were this
to be joined directly in the out-
put stage.

Therefore, in order to affect an
adjustment, or in other words to
provide matching, a transformer
is employed. (In some cases a

MICROPHONE
CONNECTIONS

The microphone, shown in con-
nection with its battery and trans-
former in Fig. 1, has been redrawn
in 1A as a variable resistance.

tapped choke is used as an auto -
transformer.)

The ratio necessary for the
transformer to assume if correct
matching is to be obtained can
be found by dividing the
impedance of the loudspeaker
into the optimum load demanded
by the valve and taking the
square root of this result.

Many modern loudspeakers
are fitted with transformers
which have alternative ter-
minals for various ratios. In
the simplest instance there are
three terminals, and the one is
used with either of the other two
in order approximately to suit
either an average pentode or
small -power valve.

It should be realised that
matching is a vitally important
consideration, and that when
more than one loudspeaker is

UNMODULATED H.F.

High -frequency oscillations before
they have been modulated with

speech or music.

used with a set some attempt at
an adjustment, to preserve
matching ought to be made.

When two similar speakers,
each having its own input trans-
former, are joined to a set having
an ordinary power -valve output
they can be connected in
parallel by their " pentode "
connections, and this will
generally affect an approach
to the correct conditions.

MEGOHM.
One million ohms.

MICROAMPERE.
One -millionth of an ampere.

MICROFARAD (Mfd.).
One -millionth of a farad.

It is the practical unit of
capacity, as the farad is too large
for general use.

MICROHENRY (Mh.).
One -millionth of a henry.

MICROPHONE.
This is, in effect, the exact

opposite of the loudspeaker,
for its purpose is to convert
sound waves into electrical
impulses.

Two types of microphcine are
used by the B.B.C. 'The one .is
the carbon type, and this is
similar in principle to the micro-
phones used on ordinary tele-
phones. .

A quantity of carbon granules
are placed behind the diaphragm,
and as the diaphragm vibrates
when sound waves impinge on it,
so these granules have a varying
pressure imposed on them. In
other words, they are squeezed
more and less tightly together,
and the effect of this is to change
their electrical resistance..

The Resistance Varies.
Therefore the microphone

circuit shown at Fig. I can be
redrawn as at Fig. ra, where
the microphone is replaced by
a variable -resistance symbol.

From this it will be easy to
see that as the resistance of
the microphone varies, so the
current flow from the battery
will rise and fall. These fluc-
tuations are passed on to the
external circuit (telephone line
or amplifier) via the trans-
former.

The condenser type of micro-
phone -has been dealt with under
a separate heading. A third
type is one which is not now
much used in broadcasting
studios, and that is the moving
coil. Here the diaphragm is
joined to a small coil of wire
which has current generated
in it when it vibrates within
the magnetic field surrounding
it.

MILLIAMPERE.
Often written as Al/a., this is

one -thousandth of an ampere.
MODULATION.

The " carrier "-wave of a
broadcasting station is created
by a current which oscillates
in the aerial of the transmitter
at a high frequency. These
oscillations determine the wave
length of the transmission.

SPEECH SOUNDS

Here is the relatively low frequency
of speech sounds and the effect it
has on the oscillations of Fig. 2.
In a 300 -metre wave there

will be 1,000,000 oscillations per
second, for frequency equals vel-
ocity (always fixed at 300,000,000
metres per second) divided by
wavelength in metres.

These high -frequency oscil-
lations are modulated at the low
frequencies of the speech and
music.

Fig. 2 illustrates an unmodu-
lated high frequency. At Fig.
3 is an illustration of a relatively
low frequency such as might be

met in speech sounds. The
pattern of this low -frequency
wave form is impresSed on the
high -frequency current, this
latter rising and falling in
strength as at Fig. 4, and, it is
the process involved that is
called modulation.

Depth of modulation refers
to the extent to which the high -
frequency impulses are varied by
the low -frequency " enyelope.
The percentage is arrived at by
diViding the amplitude of the
" carrier " before modulation
into the maximum 'amplitude
assumed by the loW frequency
and multiplying this by loo.

HOW IT IS DONE

The depth of modulation can be
found by dividing Y, the maximum
amplitude of the low -frequency
voltages, by X, the amplitude of the
carrier -wave before modulation.
Multiplying this by a hundred gives

the percentage modulation.

A broadcasting station can
increase its range by increasing
its depth of modulation, but
oo per cent is about the maxi-
mum employed.

The modulation of a carrier -
wave sets up ' " sidebands " in
the ether. These are com-
posed of waves differing in
frequency from the carrier by
exactly the frequencies of the
low -frequency modulations.

Thus a single i,000 -cycle
frequency impressed on a
i,000,000 -frequency carrier sets
up two sideband frequencies, one
" plus " and the other " minus,
i.e. r,00r,000 and 999,000 cycles.

MORSE CODE.
Combinations of dots and

dashes representing figures and
letters for telegraphic purposes.A-, D
F, F -, HIK e.
L M --, 0 ---,
P H -.,S, V .-.,
w IMMNIM, Y®.. y

I .1,11=601111=1, 2

3 ...Q®, 4 5
6 1111.1.162, 8
9 1!=====.M M, 0

MOTOR -BOATING.
A fault which is so called

because of the " pop -pop -pop -
pop " noise by which it is often
evinced. It is a form of low -
frequency instability, and the
noise caused may vary in
pitch from a slow sequence of

pops " to a howl.
Motor -boating is usually due

to an unwanted coupling be-
tween two or more anode cir-
cuits,' perhaps in an H.T. battery
(especially when  its resistance
increases as it runs down) or
in a mains unit.
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" Next year," says OUR SPECIAL INVESTIGATOR, " will be critical.
Then will be decided the form of broadcasting for a good many years
afterwards." The need for experiment and change on the technical side,
in the programme department and regarding the licence position is

emphasised this week.

THE twin -wave Regional transmitters
are now obsolescent.

This is not the fault of the B.B.C.
engineers or administration. It is due
simply to wavelength congestion. It was
impossible to foresee that Great Britain
would not secure enough channels to enable
the Regional scheme to function as origin-
ally planned by P. P. Eckersley.

What will happen as the various " re-
gional Nationals close down after Droit-
wich starts ? First of all, a good deal of
the plant at the transmitters will become
redundant. Part of this will be absorbed
by the new stations in the North-East of
England, North of Scotland and Northern
Ireland. But suppose Droitwich does not
come up to expectations ?

Serious Doubts About Droitwich.
There are already serious doubts in the

wireless industry. Authorities there point
out that the long wave is under a great
disadvantage in crowded centres of popu-
lation. They fear that the disappearance
of the " regional Nationals " will
mean that listeners will be de-
prived of an alternative, being
able to get only the normal
Regional. If this misgiving is
justified, then the B.B.C. will have
to think again-and furiously at
that. It is fortunate, therefore,
that the means of engineering
research have been considerably
expanded by the purchase of the
new property at Balham.

It is not outside the bounds of
possibility that the Regional dis-
tribution system will have to be
recast. It may be necessary to
concentrate on three alternative
National programmes in an
attempt to give the maximum
variety to the largest proportion
of the listening public. One way
of avoiding this abandonment of
the valuable ingredient of local
interest would flow from success-
ful development of ultra -short
and micro -wave working.

Irritating Advertising.
So, in consideration of the future financial

arrangements of the B.B.C., it would be
premature to attempt to stabilise the
amounts to be found for technical require-
ments and improvements. Provision for
capital expenditure for 1934 is revealed in
the B.B.C. Report at -a figure of £270,000.
In the event of a crisis " about the results
of the operation of Droitwich, .three times
this amount might have to be found for
1935 and 1936.

And yet programmes should not be
starved. It would seem, therefore, that
an emergency might occur requiring a
readjustment of the financial arrangement
with the G.P.O. and the Treasury.

Why the B.B.C. does not agitate more
actively for more of the licence revenue is
a mystery to me. It is not a counsel of
prudence to wait for the crisis. The least
that should be done is to insist on the
Treasury keeping a kind of reserve sinking
fund earmarked for emergency capital
expenditure on new plant and stations.

If, yielding to Treasury pressure, the
B.B.C. continues to look to its publications
for additional funds it will be perpetuating
an error of potentially serious consequences.
The B.B.C. was licensed to conduct broad-
casting. and, to achieve this purpose, is
protected by a monopoly under Royal
Charter. That the B.B.C. should operate
one of the most lucrative publishing busi-
nesses in the country is certainly not in
keeping with the spirit of its constitution.

The B.B.C. falls back on the argument

RESEARCH AT BALHAM

journals on the microphone irritates-,
listeners and, in an important sense, violates -
the spirit of a non -advertising Charter.
How can this vicious circle be broken ?

Programme Ideas Wanted.
The first step is with the B.B.C., and it

should be to prove to the Press its sincere
desire to get more licence revenue and to'
abandon publishing in return for an
adequately secured revenue. If this policy
were adopted the B.B.C. could look to the
future with much greater confidence than at
present. Next year will be critical. Then
will be decided the form of broadcasting
for a good many years afterwards.

I wish I were as happy about programme
research as about technical research. There
is in the B.B.C. a curious difference of
attitude towards these two functions. In
technical research Sir John Reith and the'
Board of Governors seem content to accept
the recommendations of the Chief Engineer

and his principal assistants..
They are allowed to get on with
the job in their own way. But
in programme work the attitude
is different.

I do not say that this reveals
any less confidence in individuals,
concerned. Probably the reason
is that it is easier for the lay-
man to understand progranime
problems. But, whatever the
reason, it is certainly true that
programme research is not
facilitated at Broadcasting House.

" It is fortunate that the means of engineering research have been
considerably expanded by the purchase of the new property (seen above)

at Ballism."

that it is so s arved of licence revenue in
the present apportionment that it has no
alternative to squeezing the maximum out
of publications. But consider what is
happening in the process.

Large sums are being diverted from
private publishers, and the whole publishing
industry is so irritated by this State -
protected competition that the B.B.C. loses -
valuable good will, -

Also the persistent advertising of B.B.C.

An Effort That Failed.
Some two or three years ago

it was decided to appoint several
programme officials to devote
all their time to experiments in
technique, both musical and
dramatic. But there was such
constant demand for concrete
results that the idea was soon
abandoned and the experimenters
allotted to other work. It was a
great pity that this effort was
not continued, because it was

undoubtedly on the right lines.
A research and experimental department,

adequately financed, should be an essential
part of the organisation of the Programme
Division of the B.B.C. It certainly is of
.the German and American broadcasting
organisations. This department should be
divided into three main sections, one
dealing with music, another with drama
and a third with miscellaneous subjects,

(Continued on page 48.)
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N the cabinet, to be described most of the
1 worries of woodwork are overcome.

' The cabinet follows a modern trend
and makes use of an attractive two-colour
scheme.

A special feature of this cabinet is the
trouble -free corners. These are of American
oak and should tone with the ornamental
baffle, which could be cut from a piece of
plywood of figured oak. Both the corners
and the baffle should be polished in their
natural state. The rest of the cabinet is
stained with black aniline dye, dissolved in
methylated spirit, and afterwards polished
in the usual manner.

The baffle is not designed on a " square,"
as is usual with most cabinets, and its
depth gives a more pleasant psychological
function- than would be otherwise the case.
While this part serves both purpose and
effect, boisterous ornamentation is avoided,
which is as it should be. The baffle is
glued to the face of the cabinet over the
circular speaker aperture.

FIXING
THE

CORNERS
Fig. 1.-Show-
ing how the
corner pieces
are fixed in
relation to the
front and sides
and how the
screwing m a y
be done from
the inside of the
cabinet for the
sake of neat-

ness.

Fig. I dearly shows the arrangement of
the conic' s in relation to the front and sides
of cabinet. It will be noticed that these
can be screwed from the inside of the
cabinet if so desired. The method used in
this case is termed pocket screwing, and is

YOUR NEXT
CABINET

fly REGINALD TEECE.

*

shown in the small inset. This method of
using screws from the inside of a structure
is well worth studying, as it can be used in
connection with a variety of jobs. The tool
used for making the " pocket " is a half -
round gouge.

Arranging the Inside.
In Fig. 2 we see the way of arranging the

inside of this cabinet. At the top we must
screw fillets, as indicated by the parts
" F." These are for securing the top of
the cabinet, screws being driven through
the fillets into the top. An important
point to remember in connection with these
fillets is to set them slightly lower than
the top edges of the sides of the cabinet.
This ensures the top being " pulled up
close."

The speaker is housed in the top com-
partment of the cabinet. The shelf " S "
is screwed down to fillets arranged inside
the case and the base fixed in the same way.
The back of the cabinet is quite straight -

forward, and no details of this part are
needed.

When the whole has been 'assembled the
cabinet should be carefully rubbed down
with glasspaper, finishing with a fine grade.
If the aniline dye is used this should be
made strong and applied generously, but
evenly, and this will later need to be rubbed
down. A good plan is to mix some polish
with the dye, which acts as a fixative and
facilitates the ,smoothing process.

A brush can be used for the first coat of
polish, and later the rubber. A piece 'of
scrap wood should be kept at hand on
which to test the stain as the work proceeds,
as no polish must be applied until a definite
depth of black has been attained. For

THE
TWO

PARTS
Fig. 2. -This is
the method of
arranging t h e
inside of the
cabinet. Not e
the fillets (F)
at the top. The
upper compart-

'meat contains
theloudspeaker,
and the shelf
(S) is screwed
to fillets, as
clearly shown
in this drawing.

each coat of stain applied to the cabinet
you can also apply one to the scrap, and at
any time during the staining ascertain the
effect on this waste piece of wood before
you start using polish on the cabinet.

The dye must be strained before use.
When staining be very careful that you do
not allow the dye to come in contact with
the light parts of the cabinet, as it is
extremely difficult to remove.

*

IN our last article on logs.
("P.W." for March 10th) we
explained the method of reading

a four -figure log. table and also
how the characteristic is obtained
with the aid of a simple rule.

This rule, which applies only to numbers
greater than one (unity), says that the
characteristic is always less by one than
the number of figures to the left of the
decimal point. These characteristics are
positive.

But what if the number in question is
less than one ? In this case the char-
acteristic is negative and is denoted by a
minus sign thus : 1, 2, 3, etc.

We know (this has been explained in
previous articles) that the log. of 10 is 1
and that of 100 is 2. Or, in other words,
10 = 101 and 100 = 102, the log. in each
case being the index or power to which
the base has to be raised to give the
number.

Dealing with Decimals.
Now -1 is the same as 1/10 and -01 is

identical with 1/100. We can write 1/10 as
10-1 and 1/100 as 10-2. Hence the log.
of 1 must be - 1 and of -01 it is - 2.

Both - 1 and - 2 are written in log.
language as 1 and 2, and are generally
called bar one and bar two.

SPECIAL BEGINNERS' SECTION.

RADIO SUMS SIMPLIFIED

The logs. of all numbers such as -1,
O1, -001 and so on are negative, because
these numbers are less than one.

The Negative Characteristic.
The rule by which we determine the

characteristic of such numbers states
that the characteristic of a number less
than unity is negative and is greater by one
than the number of zeros which follow the
decimal point.

Thus the characteristic of -6132 is 1.
If the number is -0341 the characteristic
is 2, and for the number -0004 the char-
acteristic is 4.

Suppose we want to find the log. of
-8146. Looking up the tables, we discover
that the mantissa of 814 is 9106. Then
we find the fourth figure (6) in the table
of differences.

The number in question is 3, which,
added to 9106, gives 9109 as the -mantissa
of 8146.

The characteristic is 1; hence the log. is
T-9109.

Now there is one more step before we

`Ik' can make a start on the use of
logs. in actual practice. In your
tables you will find a section
devoted to anti -logarithms.

* It  is no use knowing the log.
of a number unless you can also

convert the log. back again to the number.
This is where anti -logs. come in. They

enable you to find the number repre-
sented by a log.

Suppose you are given a log. such as
2.7129 and you want to know what
number it represents.

Look up the anti -log. tables and you
will discover that 712 is 5152. In the
difference column under the fourth
figure 9 you will find 11.

Add this to 5152 and you get 5163.
From the characteristic, which is 2, you
know that the number is positive-i.e.
greater than unity. Also, since the
characteristic is 2, there must be three
figures to the left of the decimal point
(this is the whole number part).

Repreientative Examples.
Therefore the number represented by

log. 2.7129 is 516-3.
If the log. had been 1.7129 the number

would have been 51-63. Similarly, if the
log. had been negative, such as 1.7129,
the number would have been -5163.
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OUR SPECIAL SECTION FOR
SHORT-WAVE ENTHUSIASTS

Conducted by W.L.S.

IALWAYS used to be quoting the fact
that one of the principal charms of

. short-wave work was the " home-
made " aspect.. There was so much that one
could build oneself and so few manufac-
turers who were keen enough on short-wave
work to encourage one to do
otherwise.

That has changed consider-
ably. One can now buy com-
mercial short-wave receivers,
full kits of parts or isolated
components with the greatest of
ease.

But dill some of us have an
itch to make our own gear. It
is not always with the idea of saving
money-I have a friend who buys a ten -
guinea receiver and then takes a fiendish
delight in building one out of junk that
will work as well or even better.

in the middle, a very desirable state. Try
to imagine the thing as one long coil, con-
nected to the grid at one end and the plate
at the other, with an earth tap somewhere
in between-not at the centre, by the way.

That will always guide you when you

the grid winding. The aerial coil may often
be made " alideablo " until the right degree
of coupling is determined, after which it
can be anchored.

Note, too, that I have depicted a " solid "
ebonite former in Fig. 3, just to show that

I'm not prejudiced. We are
always told, and we generally
believe, that ribbed or skeleton
formers are almost a necessity
for efficient short-wave coil wind-
ing, but I must confess that when
I have wound coils on - solid
formers I have never noticed:
any difference in results. When
I say solid," however, I am

thinking of ebonite, and not those nauseous
materials that resemble a bad grade of
coal!

How Many Turns ?
Don't take risks with solid formers of

unknown materials. Ebonite, good bakelite
and some grades of paxolin are above
reproach, but there are substances which
have quite a high conductivity, even on
D.C., which are sold for formers.

Turn numbers are a subject on their own.
I could write two whole pages about them.
Suffice it to say, for the present, that with
the usual 2f -in. or 2 -in. former you will
want three coils. I suggest the following
sizes :

Coil A should have 10 turns grid and 6
reaction ; Coil B should have 6 turns grid
and 4 reaction ; while Coil C has 4 turns

grid and 4 re-
action. These
three will cover,
between them,
the range of
roughly 16-60
metres. If you
want to go lower
and higher, just
make what coils
you think fit.

An aerial coil
of the Fig. 3
variety should
have about 5
turns for coils
turns for coil C

COIL CONSTRUCTION
Ensure that your tuning inductances are efficiently designed

by bearing in mind the advice given in this article.
*

A Good Home -wound Type.
Short-wave coils are to be the subject

of my notes this week. So many people
make their own short-wave coils that a few
" don'ts " and, better still, a few " do's "
may be of interest.

'Way back in the great " low -loss " era,
when we all kidded ourselves that a metal
panel within six inches of a coil would ruin
the receiver, we used to make marvellous
self-supporting coils, sans former, sans
plugs, sans everything. Nowadays we buy
a coil wound tightly on a rigid former
equipped with a hefty two -pin plug, and
are perfectly
happy about it.
I want to start
a school mid-
way between
these two.

Fig. 1 shows a
good type of coil
that' anyone can
make for him-
self on one of
the commercial
ribbed formers
that one can ob-
tain with either
four or six pins.

The most important thing to note is the
disposition of the ends of the coils. It doesn't
matter in the least which of the pins you
take them to, but the wiring in the set does
natter. What we may call the " free end "
of the grid winding must go to the grid
condenser. Likewise the free end of the
reaction winding must go to the plate.

This gives us the two low -potential ends

WATCH THE ENDS

come up against a coil problem. Note,
next, that tne grid coil is space -wound with
fairly stiff wire, but that the reaction coil
consists of fine wire and is wound close. The
ideal appears to be a small, compact reac-
tion coil, wound with fine wire, but fairly
close to the grid coil.

Fig. 2 should guide you when you are
making a coil with a smallish number of
turns. I have suggested that every other

USING A PLAIN FORMER

Fig. 1, to the left, shows how the beginning and
end of each coil should be connected, while
Fig. 2, to the right, indicates a good method of
obtaining excellent spacing. The diagram
above (Fig. 3) illustrates that loose aerial coupling
may be obtained even when using a single former

for all windings.

slot. should be missed when you wind the
grid coil, but that the whole of the reaction
coil should keep to one slot, which may, if
necessary, be enlarged with a file or a
hacksaw.

Fig. 3 shows roughly the disposition of
the three windings when a separate aerial
coupling coil is used. Note that the reac-
tion coil is still small and close up, but that
the aerial coil is much farther away from

WELL SPACED

A and B and possibly 3
and anything smaller.

Ingenious readers will be able to make up
four -pin coils, arranging a separate aerial
coil, perhaps on a swinging bracket to give
variable coupling. In that case 5 turns will
probably suffice for all wavelengths. I use
that scheme myself and never change my
aerial coil-not between 10 and 100 metres
-but I frequently have to vary the coupling.
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On the E bort Waves-(Contd. from precious pale.)

WHAT READER
oIa ARE SAYING
T AM finding it well-nigh impossible to
I keep up to date with readers' corre-

spondence, so voluminous is it becoming.
This week, therefore, I want to deal with
tho more interesting letters in very much
abridged form.

H. J. B. (Marchester), like several others,
finds the amateur telephony in the 21 -
metre band very interesting. The Ameri-
can " hams " using telephony are becoming
quite numerous nowadays. W 2 G 0 Q, of
course, comes in for his share of comment,
but since he is a pukka broadcasting station
we can't be surprised.

H. J. B. finds that W 3 X AL is lasting
quite late in the evening now. (I refer to
his 1687 -metre wave.) A few evenings
back I heard him as late as 8 p.m., and when
the American amateurs fade out the South
Americans begin. Summer is coming !

What Station Is It?
R. W. R. (Southport) sends in a useful

log of amateurs and inquires about
X Z L 5 F. I have heard several Americans
working with this man, but have never
happened to hear him yet. His call -sign
looks like a Now Zealand portable !

W. H. R. (Plymouth) sends in a beautiful
list of stations heard since last August, and
prothises to write regularly with news.
Knowing his extraordinary capacity for
picking up interesting tit -bits, I think this
should be very nice for all of us !

R. D. E. (Ware) claims reception of
Poona (V W Y) and. Shanghai (X G R).
He also says that the R.A.F. call -signs that
a reader mentioned recently can be heard
on 21 and 16 metres as well as 60. (It can't
be 21, R. D. E.-that's the amateur band.)
He wants identification of R K F, Moscow.
Can anyone oblige ?

D. R. C. (Eastleigh), in the course of an
interesting letter, mentions that he seems to
be in a very good spot for Australia, but
the " Yanks " suffer in consequence. That
would appear to be the opposite of my own
situation, which is abnormally good for
Americans and very poor for Asia and
Australia.

The Forbidden Call.
Several readers write in to say that they

have been receiving telephony from K 4 S.A.
This is, of course, an amateur station in
Porto Rico. He has been coming in well
for several evenings on the 21 -metre band.

H. E. G. (N.15) protests about an un-
named amateur who does nothing but call
C Q. If he is a Britisher (not a pirate) he
will soon find his career brought to an
untimely end, for C Q is absolutely forbidden
by the G.P.O. regulations.

J. H. A. J. (Wimbledon Park) reports
very consistent reception of Sydney on
Sunday mornings during last winter, but
several disappointments this season, until
he finally found him during a Sunday
afternoon instead. Among other things
he comments on the enormous strength,
on occasions, of W 8 X K on his 1972 -metre
wave nowadays. I've noticed that, too !

W. W. (Exeter) has received a " vefi "
iron the La Paz station, C P 5. They are

apparently on daily on 49.30 metres from
00.3Q to 03.30 G.M.T.

F W. (Plymouth) suffers from severe
hand -capacity troubles, and apparently
nothing he does will cure them. He in-
quires, more in sorrow than in anger :

Why is it that some people can build a
short -waver out of junk ,from the dustbin
and bend their moving vanes without
losing signals, while poor me . . . ?

Although it sounds highly improbable,
I am prepared to believe that some people
are haunted by hand -capacity effects. I
once met a man who couldn't operate my
own beloved set without losing signals !
Whether it's " bodily magnetism " or
something unusually attractive (or repul-
sive) about such people, I don't know.

Unfortunately, 1 can=t help F W., for
he assures me that he has already put into

FOR EASE OF HANDLING

W. L. S. recommends this unusual arrangement
of controls for comfort when tuning. The
reaction and volume controls are arranged at the
ends of the cabinet, leaving the panel free for

the tuning dials.

practice every single hint that I have ever
given on the subject.

The faithful J. B. M. (Glasgow), whose
cards and letters liven (and enlarge) my
post -basket, forwards to me a description
of W 8 X A L, W L W and W 8 X 0, all
of Cincinnati, Ohio. W 8 X 0, of course, is
the notorious 500 - kw. station operating
on the medium -wave broadcast band. An
831 -feet aerial mast and 500 kw. should
make a fair-sized hole in the ether.

AN AMERICAN STATION

This neatly arranged transmitter and receiver
constitute the apparatus at the American amateur
station, W 2 C F V. The transmitter itself is a

crystal -controlled 100 -watt outfit.

IAM asked to inform readers that the
Anglo-American Radio and Television
Society, which is not unconnected

with short-wave work, is forming a new
branch in Leigh, Lanes. Anyone in the
district who is interested is asked to apply
for further particulars to Mr. Harold Hughes,
64, Siddow Common, Leigh, Lanes.

A Few S.W. Clubs.
Incidentally, readers interested in short-

wave clubs might appreciate the following
list of addresses, for which I have been
asked by several correspondents: Radio
society of Great Britain, 53, Victoria Street,
London, S.W.1 the International Short -
Wave Club, Klondyke,  Ohio (London
address, A. E. Bear, 10, St. Mary's Place,
Rotherhithe, S.E.16).

The International DX -era' Alliance :
British address, R. L. Rawles, Blackwater
Corner, Newport, I.O.W. ; Anglo-American
Radio and Television Society (mentioned
above) : London address, L. W. Orton,
Kingsthorpe, Willowbank, Uxbridge.

To my knowledge several readers of
" P.W." have been instrumental in starting
small, informal short-wave clubs in their
own neighbourhoods. Will members of
any such clubs or societies please notify
me of their existence so that I can keep a
check on them ? I often receive letters
asking whether there is any such organisa-
tion in a man's home town.

Five Metres to the Fore.
As an example, I might mention the

South London and District Radio Trans-
mitters' Society. In spite of its fearsome
title, this society has a large number of
" receiving " members who are catered for
just as much as the transmitters. So that
I may keep track of them all : Secretaries,
forward, please !

" Australian Radio News " intimates
that there is going to be considerable 5 -metre
activity out there in the near future. On
this subject will anyone considering doing
anything in this line over here please let
me know what's in the air ?

I have a shrewd suspicion that 5 -metre
work is going to occupy quite a lot of space
in " Short -Wave News ' this summer.

The Budapest Relay Transmitter.
Readers who have reported an unknown

(or, in some cases, a known) station on
44 metres, apparently relaying medium -
wave programmes, may be interested to
know that it is Budapest, and that he is
likely to be working with greatly increased
power in the near future.

A reader who does a lot of late -at -night
and early -in -the -morning reception has
promised to let me have, as nearly as pos-
sible, a correct schedule of tho various
Colombian stations, who are, at present,
extremely irregular.

W. L. S.
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A NEAT BATTERY BOX.
AFRIEND of mine has wet high-

tension batteries in a box. She
asked me to clean and re -top the acid
for her. While doing this it struck me
that much time and labour would be
saved if I made a lid and hinged it to
the side.

Two holes were bored at two of the
corners to take two screws which hold
two wing nuts. Three terminals-

/Ore ' itrafue.,90- /0".

The oath are kept clean and acci-
dental &Ms avoided by "boxing "

the E.T. battery.

one negative, and two positive, as
shown in the above sketch-were then
screwed in the lid to fit over the
original terminals of the batteries.

Wires were then connected to each
Position as marked. The lid was
screwed down and the terminals on the
set brought down to the terminals on
the lid, keeping the cells clean and
dust -proof, and also protected against
short circuits by anything falling on
them.

PICK-UP MOUNTING.
MANY readers possess pick-ups

for attaching to existing gramo-
phone arms. These do not always give
correct tracking, neither can they be
balanced. The accompanying sketch
shows a simple arm for such a pick-up.

A front -wheel bicycle hub is used, on
the spindle of which is slipped a
*-in. screwed split pin. Over this
is slipped a ferrule, and the split pin
is opened slightly at the end to lock

Pick-ups in-
tended for use

on acoustic gramophone arms can
be used on their own in this way.

v/Ameo...//////e///
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the nut and yet give free play to the
arm.

The arm consists of fin. x
metal strip bent to give correct
tracking ; this will also lift for needle
changing. A bent piece of similar
metal is fitted over the hub spindle
to adjust a spring slipped over the
ferrule and taken under the arm to give
correct balance.

The pick-up is fixed to the end of the
arm with the holes used for fixing the
tone -arm ferrule. A hole is drilled in
the baseboard and the hub screwed
down by the spoke holes.

VARIABLE DETECTOR
VOLTAGE.

THIS wrinkle " is easily applied
to the detector-L.F. type of set,

which usually has two H.T. + tap-
pings ; generally the detector tapping is
taken to about 60 or so volts. This
causes an uneven drain on the battery

Some sets have a fixed resistance
inserted In the detector H.T. lead,

sooce
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An uneven drain on the 1LT. battery
in a det., L.F. set can be avoided by

the method shown here.

connecting the G.B. positive lead to
11 volts negative and taking a lead
from the centre terminal of the
driver transformer to " plus " on the
grid -bias battery.

With the former method (which is
employed by Messrs. Ferranti, Ltd.,
in their " Band Pass Four Class B
Constructor's Set "-and to whom
gratefully acknowledge my indebted-
ness for the idea) the positive bias
equals the working voltage of the
accumulator (approximately two
volts), while with the latter (provided
the G.B. battery is fresh) 11 volts posi-
tive bias will be applied.

Positive bias will, of course, increase
the standing current of the Class B
valve by from three to five milli-
amperes, according to the H.T. voltage
available, but the tremendous im-
provement in tone amply justifies this
little extravagance when first-rate
quality is desired.

LABELLING PANELS
AND KNOBS.

AVERY effective method of perma-
nently marking panels or knobs

on wireless sets is as follows :
Where the knob needs marking-

" Volume Increase " or " Volume
Reduce," with an arrow to show direc-
tion of rotation-take a circle of white
paper which will just cover the flat
on the knob. On this, if large enough,
type-if not, print with marking ink-
the required lettering.

When dry, gum on the knob, so that
It can be read when the knob is at its
norrhal position. Again, when per-
fectly dry, smear a coating of Rawlplug
Durofix, sold In tubes, over same.

ONE GUINEA FOR THE BEST WRINKLE!
Readers are invited to send a short description, with sketch, of any original

and practical radio idea. Each week 11 Is. will be paid for the best Wrinkle
from a reader, and others published will be paid for at our usual rates.
. Each hint must be on a separate sheet of paper, written on one side of the page

only. Address your hints to the Technical Editor, " Popular Wireless," Tallis
House, Tanis Street, E.C.4, marking the envelope " Recommended Wrinkles."

Will readers please note that the Editor cannot, in any circumstances, guarantee
to return rejected Wrinkles, and that the payment for published hints is not made
until ten days after they appear 1'

The best Wrinkle in the issue dated March 17th was sent by Mr. J. Barlow,
Inn., 10, Mellor Grove, Old Trafford, Manchester, to whom a guinea has been
awarded.

which is then joined to maximum H.T.
I find a variable resistance of 50,000

ohms better, as it saves the time and
expense of experimenting in order to
obtain the best voltage drop. Being
variable, one is able to compensate
when the H.T. battery goes down. It
also provides smooth reaction control
by the detector obtaining its correct
voltage.

The 50,000 -ohm resistance may be
of the volume -control type, one end
terminal not being used. It can be
fitted externally or on the set's panel.

A CLASS B TIP.
IF your Class B valve noticeably

distorts, as many of them do on the
higher notes (particularly with piano
music), try a small positive bias,
instead of the usual zero bias, on the
Class B valve. This can be accom-
plished in two ways : (1) By connecting
the centre (secondary) terminal of the
driver transformer, not to L.T. nega-
tive, but to L.T. positive; (2) by

This leaves a durable transparent
coat on the lettering, which can be
cleaned with a damp cloth, and the
label is easily removed at a later day

Try marking knobs in this way.
Panels may be similarly labelled.

if necessary, with emery cloth or a
fine file.

The same procedure can be used for
panels.

g

s.

FOR YOUR DIAL LIGHT.
ASIMPLE " dimmer " for a dial

light may be made in the
following manner :

Get a wire arm -band and fasten it to
a small wooden baseboard. Join one
side of the battery to the arm -band
and the other side to a bulb holder.

Crococide

To- 8catany
An ordinary spring arm -band is
brought into service for this ingeni-

ous dimmer.

Another lead is then connected to the
lamp, to which a crocodile clip is
fastened. By moving the clip the
light can be dimmed.

ERECTING AN AERIAL.
THIS is to most of us quite a for-

midable job, especially the end
that attaches to the house. One has
either to employ a craftsman at con-
siderable expense or to borrow or rent
ladders, etc.. and prevail on some kind
friend to do the needful on the roof
or chimney.

Now this can all be cut out by the
following method : Procure a length of
cord or string long enough to reach
over house and down side ; also length

Running the aerial fixing wire over
the roof obviates the use of ladders.

of flexible wire to reach over roof and
down aide. Attach a ball or piece of
wood to cord and throw this over roof
and down other side of house. To other
end of cord attach one end of wire ;
other end of wire to heel of aerial
through usual Insulators.

Now, from other aide of house, pull
over wire to the desired position by
me ins of cord. When in position attach
end of wire to nail driven in woodwork
of upstair window, or other suitable
anchorage. Adjust aerial, and the job
is done. The arrangement is quite sim-
p!o, and should not take more than
ten minutes to fix.
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THE MIRROR OF THE B.B.C.

ALARM AT THE BIG HOUSE
Canada's Regular Relays-The " English Character " Incident-
A Change in Announcers?-More Football Commentaries Wanted.

REFLECTIONS BY 0. B. M.

PRESS
revelations and attacks seem to

have stirred things up at Portland
Place, the headquarters of the B.B.C.

Although it is a much -vaunted policy of
the B.B.C. to ignore the kind of Press
criticism that it does not like, there is no
doubt that on the recent occasion attacks
were seriously studied. There is one thing
on which the B.B.C. need have no doubt,
and that is that these attacks will recur
with greater violence and on an ever -
widening front until such time as the
authorities agree to humanise the service
and to take the public into their confidence.

Sir John Reith Gets About.
Sir John Reith is travelling much more

than he did. He has just been attending
the B.B.C. Staff Ball in Manchester A few
weeks ago he went to a similar function in
Belfast. This may represent a changed -
attitude, and if so it will be welcome every-.
where in the B.B.C.

Those Empire Programmes.
There is much discussion at Broadcasting

House on the subject of the quality and
extent of the short-wave service to the
Empire. The Canadian Radio Commission
has been trying to arrange, through the
Canadian Marconi Company, for a regular
daily service of B.B.C. programmes.
There have been some hitches at both ends,
and it is not known yet whether the experi-
ment will be prolonged.

The Famous Mr. Ferrier.
Mr. Ferrie, the now - famous working

man who created a scene at the microphone
instead of broadcasting his talk in the series
on the " English Character," is stated to
have been found for the B.B.C. by Pro-
fessor Levy and Professor Laski, of the
London School of Economics. The inci-
dent has embarrassed a number of people
at Broadcasting House.

Colonel Alan Dawnay is supposed to
have been appointed primarily to keep the
talks clear of left-wing propaganda, or, for
that matter, of propaganda of any kind.
Although, on this occasion, the broadcast
was not given, many people are naturally
very curious that the negotiations with
Mr. Ferrie should have been going on so
long without the B.B.C. realising his
attitude.

Women Announcers.
Mrs. Agnes Hamilton is reported as being

particularly keen on introducing several
women into the ranks of the regular
announcers. If Mrs. Hamilton's suggestion
is adopted-and she has a way of getting
things through-married women will be
barred.

Good Friday at Midgley.
The Good Friday programmes for the

North Region will include a performance
of the " Pace Egg," or " St. George's
Annual Play," which for the first time

will be relayed from the streets of Midgley,
a village in the Pennines not far from
Halifax.

Two years ago the play was broadcast
from the Leeds studios, and this led to its
revival in Midgley in the following year.

Until the war this historic play had been
performed in the village for at lehst a
hundred and twenty years by adults, but
the broadcast will be given by scholars of
the local council school.

Mixed Plays for Midlands.
Martyn Webster, the irrepressible pro-

ducer for the Midlands, is putting on three
studio plays-a fantasy, an historical
romance and a treasure island tragedy-
on Wednesday, March 28th.

TELEVISION HEADQUARTERS

Isttut.1

Nothing but a neat BRITISH BROADCASTING
CORPORATION notice above the doorway shows
the passer-by that the B.B.C. Television stall
has now taken possession of its new studios at
16, Portland Place-opposite Broadcasting House.

The first,- called " The Dream Stone,"
by Eric Lyall; is the story of a pierrot, the
mayor of a Midland manufacturing island
and his daughter.. The second, called " The
Decoy," by Donald A. Robertson, is founded
on a legend that Prince Charlie had a
" double ' who made possible his escape

_ after Culloden by leading the king's
troopers astray, for which he forfeited his
life.

The third, called " Brains," by Martin
Flavin. has for its story the exploits of a
party which has a plan of a South Sea
island where treasure has been buried,
and a skipper, cunning as they make 'em,
with whom they bargain for their passage,

A Soccer Interview.
Association football has still very little

space in the broadcast programmes, and
although, so far as is known, the usual
running commentary on the Final tie at
Wembley Stadium in April is " O.K." at
the moment, it seems a pity that nothing
has been done to clear up the difficulties
which prevent listeners enjoying descrip-
tions of even parts of the League games
that are fought out every Saturday.

Meanwhile, those in control of the game
and of the clubs can have no grouse against
the B.B.C. for withholding such assistance
as it can give to maintain interest in the
national winter pastime.

An instance of this will occur on Tuesday,
March 27th, when Robert Tredinnick will
interview two famous footballers before
the Midland Regional microphone.

Capped for England at Nineteen I
One is Mr. Billy Bassett, the chairman

of the directors of West Bromwich Albion
club, and the other is T. W. Glidden, who
has captained the Albion team for the past
four seasons. Mr. Bassett was a member
of the Albion team which won the English
Cup in the 1887-88 season, and he was
only nineteen years of age when he was
chosen to play for England.

Glidden first played for the Albion in
1921, and during his first year as captain the
club again won the English Cup and also
secured promotion from the Second to the
First Division of the English League.

The broadcast should provide an interest-
ing comparison between the ways in which
the game was played in Mr. Bassett's days
and as it is at the present time.

I'VE come to the conclu-
sion that " In Town

To -night " is a frost. The
scarcity of celebrities
before the mike on these
occasions almost suggests
that London of a Satur-
day night is a city of
desolation.

For instance, in one
of the most recent of the series, the management fell
back on a very mixed bag, which included a century -
old musical -box and a few words from outside
London, by Neville Stack, the airman. Mr. Stack
came to the microphone from testing a machine in
which he hopes to dictate a book while flying.

Mayor Jimmy Walker redeemed the half-hour.
He seemed anxious to say more. But his three
minutes were soon up. Why wasn't he given the
whole thirty minutes ? We would all of us have
been pleased then.

These half-hours have been gradually getting
worse. Why, I don't know, for the idea behind " In
Town To -night" is one of the best conceived and, I
would have thought, one of the easiest to develop.

* * *

Why is it that Music -Hall can always give points
to Variety ? There's something in a name after all,
it seems. Some variety hours would never keep
me in. Music -Hall invariably would, and does.

THE LISTENER'S NOTEBOOK
Comment and Criticism on

Programmes and Personalities.

* There's no doubt about
the popularity of the Eight
Step Sisters-with the St.
George's audiences. I am
still convinced, however,
that they have no legitimate
place in a broadcast bill.
They always afford me

-lc an opportunity to relax
my attention a bit or to

stretch my legs.
*

On what grounds does Henry Hall _consider his
experiment with his anti -crooners a failure ? Letters,
I suppose ; but what about that audience at St.
George's Hall ? Surely he can't ignore such
testimony.

I would like to see him give the experiment an
extended trial. I hardly like to say this, but I don't
think all his anti -crooners were the best he could
have got for such a vital experiment.

Mr. Val Gielgud's invitation to listeners to air
their views on their likes and dislikes of radio drama
is a welcome one. There's certain to have been a big
response to his request for letters, and I hope the
result will be made known and the wishes of the
majority be acceded to. Naturally there will be a
diversity of requests. The history minded, will
demand more history, the realistically minded more
realism, and the fanciful more fancy.

(Continued on page 50.)
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IF your set ought
to get Rome -but
nearly expires bringing
in the local
Regional

The reason for this lack
of ambition may be due
to weak valves, run down
accumulator or any other
cause. Whatever it is-
you'll soon find out with
a Pifco Trouble Tracker.
Every component in radio
can be tested quickly and
surely by these wonder
instruments. Don't endure
faulty reception any longer.
If trouble starts-solve the
problem immediately with
a Pifco Trouble Tracker.
Ask your dealer or elec-
trician for a demonstration
of a Pifco.
 PIFCO " ALL - IN - ONE "
RADIOMETER (a b o v e). For
battery sets. Makes any test in a
few seconds. Mottled bakelite case.
Complete with leads. Price 12/6.
 PIFCO DE LUXE " ALL -IN -
ONE " RADIOMETER (right).
Moving Coil model, 125,000 ohms
resistance. Tests everything. For elec-
tric radio, mains units or battery sets.
Finished mottled bakelite, complete
with leads and case. Price £2.2.0.
 PIFCO ROTAMETER. A
radio testing instrument on entirely
new principles. One needle operates
on 8 separate dials. For electric or
batte,y sets. Amazingly handy and
accurate. No other instrument in
the world like et. In black bakelite,
complete with leads. Price 29/6.
Issued by PIFCO LTD.,
High St., MANCHESTER,
or 550, Charing Cross Road,
London, 11' .0 ,2.

INSIST ON A PIFCO AND SAVE

Comm, Wig
VOLTS

U u 120 rs,

Num 0447 v uun.
20.0...0.e JIMrza

TROUBLE

B

RELIABILITY

Battleships and T.M.C. HYDRA Condensers have this
in common - both are built to give reliable service -
both have to pass the strictest tests - and both are
made only with the finest materials.
When you build a T.M.C. HYDRA Condenser into your
set you can rest assured that it is the best your money
can buy-it is a product of the most up-to-date
condenser plant in the world-and tests, repeated at
intervals throughout its making, have proved its
quality and capacity to give you a long life of unequalled
reliability. Equip your set, then, with T.M.C. HYDRA
Condensers-you will get better results.
T.M.C. HYDRA Condensers are made in all standard

capacities, with soldering tags or
screw terminals at the same price.

Write to the Sole Sales Dis-
tributors if you have any
difficulty in obtaining sup-
plies of T.M.C. Hydra
Condense rs.

. M .c
B RITISH MADE

CONDENSERS
Price List from

SOLE SALES DISTRIBUTORS FOR
GREAT BRITAIN :

HARWELL LTD
The Sessions House, Clerkenwell Green, London, E.C.I

Telephone: Clerkenwell 6905
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" I want you, if you will," says 0113E Chief Radio Consultant, " to take two serious and difficult articles from me and pay me
the compliment of reading them rather carefully." The subject of P. P. Eckersley's discussion is the possibility of building

a receiver perfect alike in selectivity and quality.

WANT to build a receiver, regardless
of cost, which will give adequate
selectivity and sensitivity and perfect

quality. I am not content to listen to the
local station ; in fact, I am most interested
in German programmes. Money is no ob-
ject, but nothing that I have tried on. the
commercial market has satisfied me. Can
you tell me what I should do Y "

Suppose you had a letter like that, what
would you reply ? '

I should find some difficulty, but I think
I would begin with certain tentative probes
to uncover a little of the facts, and then
proceed according to what I found.

" Regardless of cost " gives me great
freedom, but freedom is often a very em-
barrassing gift. The writer wants to listen
foreign, but he cannot get " perfect
quality " and selectivity. That's old ground
between us, and I won't labour that any
more.

Well Worth Studying.
Now, as the whole problem set out above

is of fundamental importance and interest,
I want you, if you will, to take two serious
and difficult articles
from me and pay me
the compliment of HOW
reading them rather
carefully, because, if
you do, you are help-
ing things in two
ways: first, you will
be able to enjoy your
hobby more because
you will understand
its fundamentals bet-
ter ; second, you will,
by the possession of
a point of view, pos-
sibly be able to influ-
ence the trend of
affairs for the better.
You may, indirectly,
secure greater ad-
vantages, if not for
the listener of to -day, at any rate for the
listener of the future.

You must not be bored with me 'if I go
to first principles at first, because it is worth
while understanding them;' not under-
standing them means not_ understanding
anything else, and much less being able to
advance our knowledge. .

I published all that follows about a year
ago, but it has either not been understood
or, if understood, not acted upon, because
technical people are no longer able to in-
fluence broadcasting policy-national or
international.

Now for it.
You know that when a carrier -wave is

modulated we create sidebands. If we
transmit on a carrier -frequency of f kilo-
cycles per second, then when we transmit a
programme we send out a band of fre-
quencies (all points of the band being in
succession or simultaneously full of energy),
f + 10* and f - 10 kilocycles/second* wide.

The Question of Sideband Intensity.
We can draw a little picture to show this.

In Fig. 1 I have done so. But my picture
shows that the sidebands are not all of the
same intensity.

The modulations of up to about 1,500
cycles/second are much stronger than those,
say, between 3,000 and 4,000 cycles/second.
There is a steady weakening of sideband
strength as the sideband frequency gets
greater or less, i.e. as the modulation fre-
quency gets greater.

Why is it fair to draw the picture like
this ? Why are the " outer ' sidebands
much weaker than the inner ones ? Answer :
" It is so, apparently." I have measured
the " spectrum of a broadcasting station "

UNWANTED STATIONS AFFECT RECEPTION

987654321123456789
f'MOMS SaetA2;111J /7 51debaRCIS

14"

Ilawanted Ma.
sair.wn. warti4.1

fle3.45-6789
A92.

Wanted

Not
Wanted

7
4.".^

f123456k9.

l'"75

Three diagrams illustrating (1) a modulated carrier with sidebands of gradually decreasing intensity ;
(2) an unwanted station, 9 kilocycles away, whose sidebands interfere with the wanted station's sidebands ;
and (8) a wanted station which is interfered with on one side by a powerful unwanted station, 9 kcs. away,

but not interfered with by.another station, still only 9 kcs. away, but too weak to cause trouble.

(which is tantamount, by and large, to
measuring the spectrum of audible sound),
and have found it to be like I have shown
it in Fig. 1.

It is the job of the receiver to reproduce,
first at high frequency, in the high -frequency
circuits, all the sideband frequencies f + 10
and f -10, then, after rectification, to pass
on all the frequencies, say 50 up to 10,000
cycles/second (a practical upper limit), to
the loudspeaker.

* This figure is somewhat arbitrary, but It suffices.
Really we should go up to 15 or even 18 kc./sec. but
10 would give very good quality.

Now let us look at Fig. 2. Fig. 2 is goiiig
to show us that a receiver cannot do this
because -I- or - 9 ke./sec. away in fre-
guency there are other stations perhaps
just as strong, maybe stronger, or; on the
other hand, if the wanted station is near by,
weaker, which in any and every case push
their sidebands into the territory occupied
by wanted -station sidebands.

Whatever you may say about demodula-
tion, whatever the mysteries attempted to
be propounded by the romantics of tech=
nology, who love denying first principles,
you cannot make a receiver to discriminate
between unwanted and wanted sidebands
when they have coincidental frequencies.
No, sir !

A Simple Illustration.
Here it is, as plain as the nose on your

face : The technical committee of the
Union Internationale de Radiodiffusion,
and all that, has arranged for the stations
to overlap. You will see that with a 20-
kc./sec. separation the station sidebands
would not overlap, and you could then
" separate " stations and still embrace all

their sidebands (up
to 10 ke./sec.).

Butin Fig. 3 I have
shown a hypothetical
case where, in spite of
a 9-kc./sec. separa-
tion, one unwanted
station is so weak
that you cannot hear
it. (After all, power-
ful stations in the
U.S.A. use the same
carrier wavelengths
as we do, but they
are too weak to inter-
fere.) Fig. 3 might
represent a strongish
local wanted station,
a very powerful
" at -night " signal
from a powerful dis-

tant station, and as the other unwanted, a.
far -away weak station.

Now notice that one set of sidebands of
the wanted station is not sensibly inter-
fered with. So if we could get a receiver to
embrace only one set of sidebands-i.e. be
responsive to, say, f -I- 8 ke./sec. or f - 8
kc./sec., not f+ and -8 kc./sec., we should
be much nearer perfection.

Such a receiver would have a better
chance of attaining the ideal if it was only
concerned with one set. of sidebands of
the wanted station, because  there is less
chance of these being messed up.
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In response to an insistent demand from readers we have pleasure in presenting this week a
simple and up-to-date medium -wave version of that most famous and successful of all selec-
tivity devices-the Brookmans Rejector. Designed and described by the " P.W." Research Dept.

HARDLY a set that was made a few
years ago is sufficiently selective for
modem conditions. So many new

stations have been packed into the crowded
European, ether, and so many stations have
increased their power, that there are
even modern sets which are unable to
sort out the programmes cleanly.

And, judging by our correspondence, it
is quite obvious that a large number of
listeners regard a background of inter-
ference from another station, other than
the one that is being listened to, as being
quite inevitable and unavoidable.

What, if anything, is offered to combat
this annoyance ?

Gain Instead of Loss.
Curiously enough, a wonderfully effec-

tive method seems to have been badly
neglected. Instead, all kinds of what must
be termed " lesser " systems are suggested.

These manage to provide something
of a palliative by reducing the efficiency
of the set. You know the sort of thing :
shorten the aerial to hat -pin dimensions,
reduce its pick-up by means of minute
series capacities and so on.

Presumably the wide use of such
drastic measures is the result of the vastly

*
THE MATERIALS NEEDED
1 Telsen .00075-mfd. solid dielectric variable

condenser, type W.191.
1 Dubilier .0005 -mid. fixed condenser, type

870.
2 Bulgin indicating terminals (or Clix, Belling

& Lee).
1 Paxolin or cardboard tube, 3 in. diameter

and 21 in. long.
1 oz. 28 -gauge D.C.C. copper wire.
Screws, tag, wood, etc.

more sensitive apparatus that can be
built. Some present-day receivers do not
need good aerials. When they have them
all the heterodynes and mush of the chaotic
European ether are brought in.

Certainly such sets can well stand a big
sensitivity reduction. But there are all
those tens of thousands of other sets of
more modest character which will not
stand such treatment, and to impose a

- " Iosser " method of station separation
on them is to discard a number of wanted
programmes and to reduce the volume of
the remainder.

Now, a good wave -trap will absorb a
powerful interfering station without to
any extent reducing the sensitivity of a
receiver.

And such a device is very simple to
build and use and costs only a shilling or
two. If the trap incorporates the famous
" P.W." Brookmans principle it will
actually improve the general selectivity
of the set and, in certain circumstances,
may even increase its power.

ONLY THREE COMPONENTS

Al

 0007.5-Th'
Mfd

0005
4/4°'

A e
Here is the circuit of the exceedingly simple
unit, which is connected externally to the set and

in series with the aerial lead.

It is impossible to say how, this almost
magical effect is achieved. Anyone who
knows a little about the theory of radio
can see right away that a wave -trap
designed in accordance with the " P. W."
principle must, in
many instances, effect
an all-round improve-
ment, besides most
effectively s i 1 e ncing
any one powerful
station.

But the reason for
the very considerable
fillip it often provides
to any other station,
distant or near, is still
a mystery.

Now, we have indi-
cated that the wave -
trap we are describing
can be built at little
expense and with little
trouble by anyone.
Nevertheless, it must
not be forgotten that
the Brookmans prin-
ciple imposes definite
design restrictions.

You must use only
those components
mentioned in our list
and only that type of

LOOKING

coil which we are about to describe. Other-
wise we cannot guarantee that the device
will operate with the extraordinary effec-
tiveness of which it is capable.

However, it will, we hope, be agreed that
it isn't asking much when we request
constructors to copy our design closely.

The foundation of the trap is a Paxolin
former, 3 in. in diameter and 21 in. long.
The two terminals are to be mounted .at
opposite sides of this former, 11 in. from the
one end. The winding starts from the same
end from which that measurement is taken,
and it begins at about 3-I6tha of an inch
from that end.

Winding the Coil.
The wire is anchored by threading it

through two small holes pierced in the
former by a gimlet or other sharp instru-
ment. Leave at least 3 in. of wire for
connecting purposes.

The winding comprises 45 turns, and it
does not matter in which direction it is
wound.

It is finished off at the other end in the
same way as it was anchored at the begin-
niv, but you won't have to leave 3 in.
over, because it connects straight to the
terminal which is placed just where it
concludes.

The small variable condenser used in our
(Continued on next page.)

INTO THE COIL FORMER

The fixed and variable condensers are attached to the piece of wood that is
fitted to the top of the former on which the coil is wound.
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4

HOW TO MAKE I
AN ULTRA -EFFICIENT

WAVE -TRAP
(Continued from previous page.)

original model incorporates a self -shorting
scheme. This is a quite optional refinement ;
it enables the trap to be shorted out of
action, when desired, without it being
necessary to touch its terminal connections.

But it is only right that we should
poin' -nit that many of you may never feel
the reed for this, as the trap does not
noticeably affect the reception of long waves
and, as we have already said, actually
-improves the medium -wave general selec-
tivity and sometimes the power.

However, the refinement is easy enough

IMPROVES YOUR SET'S SELECTIVITY

This diagram shows the complete scheme of connections for
the wave -trap, and also illustrates how the shorting contacts

overlap one another as the spindle is turned.

TRIMMING A
TURNTABLE
By J. W. CAMPBELL.

Obtaining smooth running by
balancing with load.

S.. *
AriER removing the clockwork motor

of my gramophone for cleaning and
relubricating I started it running

while holding it, the motor being attached
to the board and turntable in position.

While it was running I noticed that it
gave my hands a decided swinging motion.
I therefore concluded that the turntable
was badly out of balance, though running
quite true on the edge and face.

This, I thought, might possibly account
for a wavering tone which is often blamed
to a swinger record-i.e. one in which the
hole is slightly out of centre.

So I decided to correct the balance with
what means I had at my disposal. In the
junk box I was lucky in finding a piece of

_round steel which was a snug fit in the
hole of the turntable and projected about

to introduce. A nut -and -bolt' is passed
through the right-hand empty hole of the
condenser (the two terminals being at the
bottom). This nut - and - bolt clamps a
soldering tag in such a position that a
larger, tag, attached to the spindle of the
condenser, will make contact with it
when the condenser knob is turned fully

' anti -clockwise (see sketch below). The
variable condenser is mounted on a piece
of 5 -ply or other suitable wood, which in
turn is held in the end of the former by
means of three wood screws.

If this piece of wood can be cut as a
circle to fit neatly in the end of the former,
so much the better from the point of
view of appearance. On the other hand,
this, as you will know, is not an essential
in the -technical design of the device. '

The fixed condenser is supported by
means of .its own connections. -

The wiring is -very straight-
forward, but don't rush it.
It is vital that the connec-
tions to the condensers should
be exactly as shown in our
diagram.

Easily Fitted.
If it were desired .to trap,

more or less permanently,
only the one station, then
the wave -trap could be
accommodated inside the set,
providing there was room
for it. Otherwise  it can
be stood just behind the
set and close to the aerial
terminal.

The external connections
are also of great import-
ance. The aerial lead-in is
removed from the set and
joined instead to that ter-
minal of the wave -trap that
is connected to both of the
condensers : in other words,
the terminal A1, which consti-
tutes a junction between
the variable and the fixed
condenser.

in. on either side. From pieces of scrap
-in. sheet brass I made two right-angle

brackets, as shown in the sketch, with a
V -notch in one edge and a hole to take a
stout wood screw. The edges of the V -
notches I filed up sharp to reduce friction
to a minimum.

I screwed the brackets to two blocks of
wood of sufficient height to allow the
turntable to revolve when resting on its
temporary spindle in the V -notches. The
turntable was then given a gentle swing

THE SPINNING PROCESS

The turntable is removed from the motor and
mounted in temporary bearings while the opera-

tion is carried out.

EXTERNAL DETAILS

Note that the winding is arranged at the bottom
end of the Paulin former.

There must be no direct connection
between the aerial and the coil when the
trap is in action.

Thee remaining terminal of the trap is
connected to the aerial terminal of the
set by means of a short length of wire-
the shorter' the better.

Now, when you adjust the trap you
must remember that it is extremely effec-
tive. Thereforeits trapping is accomplished
in a very, small miavement of the control.
So turn this control carefully and slowly
until you arrive at the critical point where
the undesired broadcaster is silenced.

Made in a Few Minutes.
All that has to be done to put the trap'

out of action is to turn the control to
operate the self -shorting device. Or, should
it be thought unnecessary to bother about
the self -shorting tag, you simply restore
the aerial lead to the set's A terminal.

Although we have described every detail,
the actual construction of the unit is
simplicity itself. The whole operation,
including coil -winding, is the work of only a
few odd minutes, but you will be delighted
with the clean-up of your reception that
the unit provides.

and allowed to come to rest on its own
account, which, of course, brought the
heaviest portion to the bottom.

From a piece of sheet lead in. thick I
cut a piece about in. wide and 2 in. long,
shaped to lay snugly against the outer
rim on the underside of the turntable. The
lead was given a spot or two of liquid glue
and pressed into position at the top of the
turntable, opposite the heavy portion.

How the Error Was Corrected.
The turntable was then given a swing,

and came to rest with the lead on the bottom,
which was as intended. Then, removing
the lead with the blade of a knife (the glue
remains tacky for some little time), I
snipped a piece off, pressed it back into
position and tried again. By repeating
this operation a few times the turntable
was made to come to rest with the lead in
any position. When the correct weight
of the lead was arrived at it was given a
coat of glue and pressed firmly into place
and allowed to set.

No doubt many up-to-date turntables
are correctly balanced before leaving the
factory, .but mine was one of the cast
variety and several years old.
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The Pilot Ku
SERVICE was
founded in 1919.

RADIO

In er
PETO-SCOTT

1 Suitable Output for
1001 xece iv er 4.

IWith inclined baffle,
supported on 1 el t
cushions -Free from all

1

resonance and boom -
enhancing the already
Perfect tonal balance.

1

In Beautiful WALNUT
CABINET. Suitable
for any type of setIor output valve.Direct only from
PETO-SCOTT.
30 RATIOS

I ..-- .....

BIFOCAL THREE ST500ECKERSLEY NATIONAL

PILOT AUT110111 KIT
EXACT TO- SPECIFICATION

0°111/
Permanent Magne

Moving -Coil
1 934 EXTENSION

SPEAKER

5 - payments of 5/6.
Cash or 0.0.1). Car.

Balance In 7 monthly

DOWN nage Paid. 39/6.Speaker only (less cabinet), Cash or 0.0.0..
Carriage Paid, 29/6, or yours for 4/. down and 7
monthly payments of 4I-.

NEW BLUE SPOT 29 P.M. PERMANENT
MAGNET MOVING -COIL SPEAKER. With
input transformer. Cash or C.O.D. Carriage
Paid, 11/12/6.
Balance in 6 monthly payments of 5/-.
BLUE SPOT 99 P.M. PERMANENT MAGNET
MOVING -COIL SPEAKER Complete with
tapped Input Transformer. Cash or C.O.D.
Carriage Paid, 12/19/6.
Balance in 10 monthly payments of 8/-.
ROLA F.R.6 P.M.23 CLASS B SPEAKER,
with input transformer. Cash or C.O.D.
Carriage Paid, 11/19/5.
Balance in 9 monthly ayments of 4/S.
J. B. LINACORE. Complete tuning unit
comprising matched coils, condenser, type
BPB (battery) type BPM (mains). Cash or
C.O.D. Carriage Paid, 13/9/S.
Balance in 11 monthly payments of 8/6.
LUMEN SKYSCRAPER THREE. Chaisis model
with (Lissen) S.G.,Detector andPentode valves.
Cash Price, 14/9/0. Carriage Paid.
Balance in 11 monthly payments of 8/3.
NEW LISSEN SKYSCRAPER FOUR ALL -
WAVE CHASSIS MODEL, complete kit
comprising all components, including set

/of Lissen valves. Cash or C.O.D. Carriage
Paid, 15/12/6.
Balance in 11 monthly payments of 10/3.
TELSEN 323 KIT, with 3 valves. Cash or,C.O.D.
Carriage Paid, 12/15/0.
Balance in 9 monthly payments of li/-.
TELSEN 325 STAR KIT.
Cash or C.O.D.
Carriage Paid, 11/9/0.
Balance in 5 monthly payments of 6/3.
ATLAS C.A.25, for Mains, " Class B " and
Q.P.P. four tappings; 6o/8o, 50/90, 120, 150.
25 m/A. Cash or C.O.D. Carriage Paid,
12/19/0.
Balance in 10 monthly payments of 8/-.
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4/6
only
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813
only
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1013
only
Send

6!.
only.
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only
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NEW W.B. P.M.4 A.
MICROLODE PERMANENT
MAGNET SPEAKER
zomplete with switch -
controlled multi -ratio Send
input transformer. Cash
or C.O.D. Carriage Paid,
12/2/0.
Balance in 7 monthly only

payments of 5/9.
W.S. P.M.6A MICROLODE PERMANENT SendMAGNET SPEAKER with switch -con- en
trolled multi -ratio input transformer 0 .
Cash or C.O.D. Carriage Paid, 11/12/0.
Balance in 6 monthly payments of 5/-. onl

Valves
C.O.D.

See the PILOT
on the carton. It's
a real guarantee.

iMeORTANT eiC.tnelolrashersonCorraponenls, Parts,' Kits, Finished Receivers or Accessories for Cash.,
quote you orders' Value oveorwre-ysseennt 'tirfaaagle gills edge's 4;ad your wants. N TAN!
OVERSEAS CUSTOMERS CAN SEND TO US WITH CONFIDENCE. We carry a special export staff and save alldelay. We pay halt carriage -packed free. Send lull value plus sufficient for hall carriage. Any surplus refundedimmediately Hire Purchase Terms are NOT available to Irish or Overseas customers.

ANY ITEM SUPPLIED SEPARATELY

BIFOCAL THREE
KIT f I A va Author's kit of

First Specified
parts, including Ready -drilled
Panel, Baseboard and Westector,
but less Valves and Cabinet.
Cash or C.O.D. Carriage Paid,
15 : 15 : 0.

KIT " B"
As for Kit " A," but
with Valves only
Cash or C.O.D Car-
riage Paid, 17:14:0.
Or 12 monthly pay-
ments of 14/-.

Or Yours for

10/6
Balance in 11
monthly p a y
ments of 10/5.

KIT "C"
As tor Kit " A," but
with Valves and Peto-
Scott Cabinet. Cash
or C.O.D. Carriage
Paid, 18:11:5.
Or 12 monthly pay-
ments of 15/9.

ECOMMENDED
PETO-SCOTT Walnut CABINET
This handsome walnut polished CASE or 0.0.0.
cabinet is constructed throughout
in first quality material and beau-
tifully hand French polished.
Send for 1934 Cabinet Catalogue.

17/6
Packing and

Carr. 2.6 extra.

S.T. 500
KIT " A " Comprising MrIgnSeott-agart'!RiofrTEiEIEDcoZpoLnt.
including Telsen Class B Output Choke, Peto-Scott
" Metaplex " Baseboard and Ready -drilled Panel and
Terminal Strip. Less Valves and Cabinet. With FULL-SIZE
Blue Print and copy of "Popular Wireless"L 5.5.0
Oct. 21st lash or C.O.D. Carriage Paid,

or 12 monthly payments of 9/6

KIT " B "
As Kit " A," but
including 4 Spect
tied Valves. Casio
or C.O.D. Car -
rialto
t:ge. .£7-10-3

or12 moat/it y pay-
ments of 1319.

KIT " CT "
As Kit " B," butincluding P e t o.Scott SpecifiedWalnut TableCabinet. Cash or
C.O.D. CarriagePaid, 9 9

orl 2 monthly pay-
ments 6/.15/6.

KIT "C As Kit " B," in.
eluding Peto-Scott

Specified Walnut Consolette Cabinet.
Complete with Baffle Baseboard Assembly,but less Speaker. Cash or £8.19-9C.O.D. Carriage Paid .. ..

Or 12 monthly payments of 16/3
If Peto-Scott Permanent Magnet Speakerrequired add 19,6 to Cash Price or add1/9 to each monthly payment.

ECKERSLEY NATIONAL 3
KIT iiAss Author's Kit

of First Speci-
fied parts, including READY -
DRILLED PANEL and META-
PLEX chassis assembly, but less

and Cabinet. Cash or
Carriage Paid, 15:10:0.

Yours for

and 11 monthly
payments of 10/ -

BATTERY
MODEL

KIT liBst As Kit "A," but including
set of specified Valves, but less

Cabinet. Cash or C.O.D. Carriage Paid, 17 : 9 : 0.
Or 12 monthly payments of 1319.

KIT iiCf, As Kit " A," but including
Valves and Table Cabinet.

Cash or C.O.D. Carriage Paid, 18 : 6 : 6.
Or 12 monthly payments of 15/3.

ORDERS OVER 10/- SENT C.O.D. CARRIAGE AND POST CHARGES PAID

1934
WALNUT ADAPTAGRAM

38 in. high,
22 in. wide,
15iin. deep,Speaker
Compart-
ment: 17 in.
by 19 in.,,lly
14 in.

YOURS FOR

8/3
CONVERT YOUR EXIST-
ING SET INTO A
MODERN RADIOGRAM

As illustrated, g2/,_
Cash or C.O.D.. wl
Carriage 2/8 extra.
Or 8/3 Deposit and 11
monthly payments of 5/9

(Carriage paid).
IN OAK or MAHOG-
ANY NO EXTRA.

Special drillings or other
special cut-out designs
add 3/- extra to cash
price or 3d. to each
monthly payment.

Direct from Factory. NQ
MIDDLEMAN'S PRO-
FITS. Built by master -
craftsmen of the piano
trade. Real inlaid wal.
nut, mortised, tenoned,
French polished. With
motor - board ready to
take your set, speaker
and power equipment.
Plain front or vignetted
panels, 14in. by Tin.,
16in. by 7in., 18in. by 8in.
Baffieboards 316 extra.

CONVERT YOUR

S.T. 400
to
S.T. 500

ONVEPSION K1

Peto-Scott S.T.500 rons
Kit compr ses all FIRST SPECI-
FIED parts required to convert
your S.T.400 to the new S.T.500.
including output choke, but less
valve. CASH or C.O.D. Carriage
Paid, 42/- H.P. TERMS: Complete Kit with
Valve 12 monthl a ments of 5 3.

PETO-SCOTT CO. LTD., 77, City Road,
London, M.0.1. Telephone: Clerkenwell 9406/7.
West End Showrooms: 62, Hip?, Holborn. London,

W.C.1. Telephone: Holborn 3248.
Dear Sirs, -Please send me CASH/C.O.D./H.P.

'or which I enclose £
CASH/H.P./DEPOSIT.
NAME
ADDRESS

P.M,- 24/3,34.

SEND DIRECT to AVOID DELAY CASH, C.O.D.' or EASIWAY
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Being Leaves from the Technical Editor's Notebook

*
THE NEW

POLAR MICRO -DRIVE

WHAT a tremendous difference the controls of a set
can make to its performance I I often wonder if

we have not here one of the most important reasons
for the spectacular results achieved with modern
apparatus.

Nearly anyone can tune in at least a dozen
stations with almost anything in the way of a set
nowadays.

I know station powers have risen, that valves
are better and so on and so on. But aerials are
worse I People don't erect fifty -feet masts like
many of the earlier listeners. Aerials are, in fact,
shrinking. They've shrunk from the garden into
the house, and often they shrink to little gadgets
the size of eggs-and that's practically nothing I

Now try to visualise tuning to the " edge of
reaction " or adjusting a " superhet " with no
gearing between the tuning dials and the condensers !

That's the way for all but an expert, with a steady
hand and extreme patience, to miss programmes.

And what a leap forward from that " plain "
control to the New Polar Micro -Drive Arcuate
which is, In truth, the ultimate of refinement in
microscopic adjustment.

Not that you have to twist a knob a hundred
times to move from one station to another.

There are actually two drives, both operated
independently by concentric knobs. The larger
knob gives you a 7 to 1 reduction, and that is a
perfect ratio for ordinary purposes.

But when you are " on " the station the little
knob, with its 100 to 1 ratio drive, can be manipulated
to give just about as precise a setting as could
conceivably be possible.

In this way the least experienced and most ham-
handed of operators can obtain the finest of tuning.

Both the drives are- beyond criticism, free from
the faintest trace of backlash or slip, the 100 to 1
being quite superb and, for shortwave work particu-
larly, definitely superior to anything similar 1 have
encountered.

The device is fitted with a baseboard mounting
bracket for use with single or ganged condensers,
and there is a fine escutcheon and two scale lights.

In addition to this " Arcuate " model, with its
inclined scale having full vision, the Polar Micro -
Drive is also available at the same reasonable price
of 7s. 9d.. with either a horizontal or a semicircular

scale. There is
also a conven-
tional moving -
scale model at

Ratios of 7 : 1
or of 100 : 1 are
obtainable withconcentric
knobs on this

micro -drive.

6s. 13d., so that
every imagin-
able Individual
fancy is catered
for.

The makers of this outstanding drive are, of
course, Messrs. Wingrove & Rogers, Ltd., of 188/9,
Strand, London, W.C.2, to whom all constructors,
including short-wave fans who are Interested In a
worth -while tuning -control development, should
write for the appropriate literature.

*
BULGIN MAINS RESISTANCE

*

* *
You may remember my fairly recent notes on this

page regarding the skeleton -type Bulgin com-
ponents. These are components shorn of polished
cases and other such refinements, but perfectly
complete in so far as the fundamental requirements
of a set are concerned.

This allows the constructor to save money without
losing efficiency or adding to the work of assembly
and wiring.

For example, there Is now a Bulgin skeleton -
type Mains Resistance especially designed for use
with indirectly -heated D.C. or universal A.C./D.C.
valves.

These are made both for 16 -volt 0'25 -amp. valves
and for 20 -volt 018 -amp. valves. They also have
tappings enabling them to be used with any mains
voltage from 200 to 250 volts.

Another very good feature is that there is a
range of them, each
clearly marked to servo
a. definite number of
valves.

So no calculations
are needed. Whatever
the number of valves,

3, 4, 5, 6 or 7 of

A complete range of
types to suit receivers
with from 2 to 7 valves
is available in this
Bulgin resistance. The
)rice of each type is the

same -4s.

either of the above
types, there Is exactly
the right resistance to
hand at the same price
of 48.

The resistance is sub-
stantially constructed
of nickel -alloy wire on
a stout porcelain tube,
and is a thoroughly

satisfactory product from every point of view.
It is made by Messrs. A. F. Bulgin & Co., Ltd.,
Abbey Road, Barking, Essex.

..*
'THE "J. & M." REPRODUCER

* Ire

During the past few weeks I have been doing a
lot of work on the very low audio frequencies in
connection with a startling idea that has germinated
In my mind.

Yott may or may not hear a great deal about this
on some future occasion: that depends upon the
success (or failure !) of my experiments.

But this can at once be said about them: my
researches have Incidentally brought to light a
veritable flood of useful new facts about sound in
general and loudspeakers in particular.

I don't suppose there are many research workers
in the whole of the world who have closely studied,
from a practical as well as a theoretical angle,
" sound " frequencies of the order of 10 cycles and
lower.

For one thing, it is hopeless to attempt to produce
them with normal apparatus. -But I must not deal
at length with this fascinating territory in these

Here is a loudspeaker
which gives a clean
rendering down to 16
cycles - the lowest
audible limit of sound.
Such an achievement
necessitates extremely
free suspension of the
diaphragm, and a
large degree of move-
ment. The "J. & M."
accomplishes its bass
reproduction without
upsetting the other
end of the musical

scale.

notes or I shall over -run my space without accom-
plishing my real purpose and that is to introduce
new apparatus.

But it so happened that while I was right in the
middle of my experiments a " J. and M." moving -coil
loudspeaker arrived for test from Messrs Jagger &
Millington, of Delghton, Huddersfield.

I was at once struck by the freedom of movement
of coil and diaphragm of this loudspeaker. It was
quite exceptional for a small pesmament- magnet
type.

Arid I was in a particularly advantageous position
to test, under the best possible circumstances. the
value of this feature.

I found the " J. and IL" able to handle hefty
Inputs and to give a clean bass rendering down to
the lowest audible limits of 16 or so cycles,
although it maintained good sensitivity to low
power.

It is often suggested that the average loud-
speaker " cuts off " at 50 cycles. This is wrong,
though there is seldom anything more than a
tractional rendering, highly coloured.

Despite its bass powers, the " J. and M." was able
to achieve a first-class treble, and there weren't any
peaks to be noticed.

By the way, I hope you appreciate that to get
those really low notes you have to use very special
apparatus and big power. Also that a sizeable
baffle 18 needed. For Iustance, mine is over 12 by
12 feet for " ordinary " responses, and the whole
side of a room for the lowest notes I

However, even if such a speaker as this wonderful
little " J. and AL" is not provided with the power,
feed and baffle it merits, it can still evince the value
of the principles inherent in its design.

I was so impressed by the results given by my
sample that I at once wrote to the makers for a
second sample to check my results. When this
came it gave just as grand a performance in every
way.

At 39s. 6d. it appears to me to be an extraordinarily
good proposition, and I hope it sells to the tune it
deserves.

THERE is, in my
opinion, a growing
need for legislation

to settle once and for all
the question of " man-
made static " on a whole-
sale basis.

I have repeatedly called
attention to this matter
in my notes, for it seems
to me that unless it is
made a punishable offence
to install electrical ap-
paratus without taking
due precautions to see
that interference is not
caused with radio recep-
tion, the problem is
likely to become in-
surmountable.

Commendable efforts
have already been made by several of the leading
firms in the industry to combat the menace of man-
made static, and, but for the Industry's enterprise
in this direction, there is little doubt that conditions
to -day would be infinitely worse than they are.

Records of Interference.
The latest firm to join in the war on man-made

static Is Marconiphone, and the thorough way in
which they have set about it will earn for them the
admiration of thousands of troubled listeners.

Engineers and experts working at the Marconi -
phone factory at Hayes have split up the various
sources of interference into cause and effect, and a

Jottings of Interest to Buyers.
By G. T. KELSEY

series of gramophone re.
cords has been made on
which are noises character-
istic of every type of in-
terference commonly met.

The records, together
with a 36 -page manual
describing how each of
the recorded types of
interference arises and
how best it can be cured,
are supplied to Marconi -
phone dealers in order
that they may deal effec-
tively with all cases
brought to their notice.

This is certainly a big
step in the right direction,
and, until such times as
legislation is possible, it
should help tremendously

to clear up a lot of the troubles which exist.

Radio for the Deaf.
I am very glad to see that the commercial -set

manufacturers are at last giving serious attention
to the question of deaf listeners.

H.M.V., to the fore as usual, has just carried out
an experiment which shows that deaf persons, pro-
vided their hearing organs have not been totally
destroyed, can hear programmes perfectly with the
aid of special headphones.

Apparently a well-known knight approached
(Continued cn page 48.)
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IN my last article we arrived at a point
where we had a tiny spot of light on
the end of a cathode-ray tube, and we

had learned that this spot could be made
to move about by applying varying charges
to certain electrodes inside the tube.

Now let us see if we can get a clear idea
of the way we can make the spot move
around in the special fashion we require

Despite the apparent complexity of
its operation, the basic principles
of cathode-ray operation are fasci-
natingly simple, as will be realised
after reading this clear description

by our well-known contributor.

for a proper job of scanning. First we
will imagine that we have just a single
pair of electrodes in the form of small
plates placed one on either side of the
stream of electrons (They were illustrated
last week.)

If these plates are not charged the ray will
not be affected; but suppose that we apply
a negative charge to one and a positive
charge to the other : the electrons will bo
attracted by the positive charge and repelled
by the negative one, and the effect will be
to bend the ray towards the positive plate
and so displace the spot on the " screen."
It will move to a new position, and there
remain so long as the two charges are
maintained on the control electrodes.

This merely demonstrates what we
already know, and you may not think it
helps us much in getting at the require-
ments for a real scanning system. But wait
a minute. Let us take another step and
imagine that we have next applied an
alternating voltage to the control plates.

The Spot Darts Back and Forth.
The effect of this will be to make the spot

dart back and forth on the screen at a
rate fixed by the frequency of the alter-
nating voltage. It will normally do this
too fast for the eye to follow, and so the
result will be that a bright line will appear
instead of the single dot which was seen
before.

Still we have not got what we want for
scanning, although we are obviously
getting nearer. Let us look at the manner
of Movement of the spot a little more in
detail, and see what we really want it to
do to give us the first component of a
scanning system.

Take first a vertical movement which
causes the spot to keep crossing the screen
from top to bottom. In the case of the

cathode-ray tube this effect is secured by
making the spot move down at a certain
definite speed, and then, on reaching the
bottom, flick back practically instantane-
ously to the top and start down again.

The effect of this on the eye is as though
a succession of spots chased each other
down the screen in the normal scanning
fashion, the flick back to the top, after
each downward travel, being so quick
that it has no visual effect.

The Time -base Method of Control.
To produce this sort of action we have to

apply to the control electrodes a series
of voltage impulses of a peculiar kind, such
as we do not encounter in ordinary electrical
or radio work. Each impulse must produce
a gradually increasing positive charge on
one plate and a corresponding gradually
growing negative charge on the other, and
then suddenly both charges must vanish
(or in some cases reverse) to allow the spot
to shoot back to the starting point ready
for the next cycle of events.

It will be noted that I call the charges
" gradually " growing ones, but it will
naturally be understood that the whole
process takes place at the usual high speed
involved in scanning.

REGULATION
BY RADIO
METHODS

This engineer is testing a cathode-ray equipment,
and it will be noted that the time -base outfit
under the switchboard is built very much on the
lines of a radio set. The electrical regulation of
scanning is where the cathode-ray tube scores

heavily against mechanical methods.

Just how it is done is a subject I cannot
hope to cover in any detail in the course of
a general explanatory article such as this.
In brief, it is done with the aid of a special

type of circuit of the kind known under
the name of " Time -base." Such circuits
usua ly incorporate a system of resistances
and condensers in conjunction with a noon
tube and one or more valves, sometimes of
a special type.

The effect of a gradually growing charge,
at certain points in the circuit, is obtained
with the aid of a certain property of the
neon tube, which causes it to break down
when the voltage across it has risen to a

Hailed as a possible solution to the
outstanding television problems,
the cathode-ray tube is certainly an
amazingly interesting device, and
this instructive article, therefore,
makes singularly good reading.

*
particular value. This is caused to empty
the charge from one or more condensers,
which then fill up again relatively slowly
through the resistance system, and the
cycle thus keeps on repeating the same
action.

Again note that when I say " relatively
slowly " I mean slowly only by comparison
with the instantaneous nature of the dis-
charging process. The actual speed and
frequency of the complete cycles of the
operation is really very high, since it
must cause the receiving spot to keep in
step with the sweep of the scanning spot
at the transmitter in just the usual way.

The actual frequency. by the way, is fixed
by the electrical constants of the time -base
circuit, so that it is very easily adjusted,
which explains why the cathode-ray type
of television receiver is so simple to
synchronise. In some forins the time -
base circuits are helped to keep dead in
step by using the synchronising element
of the signal in very much the usual way,
and in others we rely on the accuracy of
the receiving circuits alone.

Obtaining Lateral Movement.
So far we have considered only the

vertical movement of the spot, and the
arrangements we have imagined would
only make the spot keep shooting down the
screen on the same line the whole time.

As we know, this is not sufficient, and
we want the successive sweeps to move
progressively across the screen from one
side to the other, going back to the starting,
point and beginning again after the whole
surface has been covered.

This we can easily do by applying the
same principles once more with the aid
of a second pail of control plates placed

(Continued on page 48.)



46 Popular Wireless; March 24th, 1934.

DI
The Editor will be pleased to eutt,rier ,triectrs cued phOlogropk, deeding with all radio subjects, but cannot
accept responsibility for manuscripts or photos. Every care will be taken to return MSS. not accepted for

pub!ication. A stamped and addressed envelope must be sent with every article.

All Editorial communications should be addressed to the Editor,
POPULAR WIRELESS, .Tallis House, Tanis Street, London, E.C.4.

All inquiries concerning advertising rates, etc., to be addressed to the Advertisement Offices, John Carpenter
house, John Carpenter Street, London, E.C.4.

The constructional articles which appear from time to time in this Journal ore the outcome of research
and experimental work carried out with a view to improving the technique of wireless reception. As much of
the information given In the columns of this paper concerns the most recent developments in the radio world,
aome of the arrangements and sPecialttes described map be the subjects of Letters Patent,. and the amateur
and the trader would be well advised to obtain permission of the patentees to use the patents before doing so.

QUESTIONS AND
ANSWERS

THE MICROPRONIC VALVE AND " SOUND
AND RADIO WAVES."

Quite a number of readers have written
interestingly about the above subject, which
was referred to in " Radiotorial " of our
March 3rd issue.

Among them is the original. querist, Mr..
Bushell, of Liverpool, who covers a point that
has been raised repeatedly in the correspond-
ence by saying, in his second letter : " I must
apologise for not asking the question about the
microphonic valve complete, but I should have
added to my first query the words : . . . `and
to complete the vicious circle how does the
high-pitched whistle in the loudspeaker
vibrate the filament ? ' "

He points out that sound waves from the
loudspeaker may reach the glass bulb, but they
cannot reach the filament itself, as this is in a
vacuum.

So he rightly supposes that what happens is
that the vibrations of the valve's outer case
are transmitted mechanically to the filament
by it supports, etc., thus causing the movement
of the encased electrodes which gives rise to
the characteristic microphonic howl.

An interesting variation on the same theme
is contained in a letter from another reader,
Mr. Colin A. Joyce, of " The Drum," Dover
Road, Walmer, Kent.

He says : " In Mr. Bushell's case un-
doubtedly it was a case of mechanical vibra-
tions of the filament transmitted electrically
through the set- and speaker, as is usual with
a microphonic valve. I have a rather different
case, though.

" I have an H.F. valve which performs
exactly as Mr. Bushell's, but in addition to
this you can hear the same noise at the same
frequency (very high pitched) when the valve
is not in the set, but just plugged into a valve
holder of a test panel and supplied with
filament voltage only !

" You can hear the noise, direct from the
valve, of course, at least four feet away."

Evidently Mr. Joyce has given considerable
care and thought to his experiment, for he
goes on to say: "My idea is that the filament
vibrations are transmitted down from the
filament via its connecting wires to the base,
or possibly to the glass pinch, and then up to
the glass bulb, causing this to vibrate and
send out sound waves into the air.

" If I hold the glass bulb in my hand it
slightly alters the pitch of the vibrations, but
does not stop them altogether."

This is certainly a curious case, and it will
be interesting to know if any other readers
have had a similar experience.

CHARGING L.T. FROM THE MAINS.
S. E. (Birkenhead).-" I am using an

eliminator to give me high tension from the
mains.

" If possible I should like this to give me
low tension as well, -to -charge -my accumulator,
whilst the set is not working. Is it feasible
to add additional components to break down
the volts to charge in this way ?

"Please say what would be the necessary
new components and connections to do this."

It can't be done. You could easily " break down
the voltage" to the low figure which is necessary for
L.T. charging, but you could not draw off the
requisite large current at that low voltage.

FOR
BETTER
RADIO
The anode lead

to a screened-ANrid valve isg
IMPORTANT
POINT, always an Im-

portant connec-
tion, and attention to it frequently -
results in improved reception.

The advantages of a proper anode
connector (obtainable for a few pence)
are obvious, especially if the valve
happens to be one of the metallised type,
since a " short " to the coating from a
" whiskery " or loose lead is very easy
In such circumstances.

Less obvious, but quite as important,
is the necessity to use a short direct
lead. Often a tendency to instability
can be cured by employing a screened
lead to the S.G. anode, and in any case
it should be kept well away from
neighbouring coils, grid wiring, etc.

Whatever kind of H.T. mains unit you employ it
is strictly limited as to current output because of its
own high internal resistance. And the essence of
L.T. charging is to provide a continuous and com-
paratively large current at a comparatively low
voltage, which means that the supply must have a
low internal resistance.

Therefore any form of H.T. mains unit is funda-
mentally unsuitable to supply L.T., and no juggling
with extra resistances, etc., will enable it to be
employed in this way.

SHOULD THERE BE A GLOW FROM THE
FUSE -LAMP ?

S. B. S. (Acocks Green).-" I am more than
satisfied with the H.T. unit-and yet I am
not satisfied, if you know what I mean !

" So far as results go, I am ' quids in,' and
I get louder and better results than from the

battery without the slightest trace of hum.
Naturally, I am satisfied with that part.

" But what I am not satisfied about is the
bright light I get from the fuse when switching
On.

" As it works so well I should not worry
much about this either, except for the fact
that after the glow had called my attention
to the fuse lamp I kept a close watch on it,
and then I discovered that it was just faintly
red an the time the set is on.

" My friend, who has the same kind of Mains
unit, using a dry rectifier like mine, has no
glow at all, even when switching on. But his
set is not so powerful as mine, and he says
he would not grumble about the fuse glowing
if he could get the results I get.

" However, I shall be more satisfied if you
can assure me it is all right, or tell me how to
get rid of the light in the fuse."

There is probably nothing whatever to worry
about, as a glow when switching on is nothing
unusual. (It is due to the momentary surge of
current whilst the smoothing condensers are being
charged up.)

A faint glow also is sometimes experienced whilst
the set is in operation, especially if the rectifier works
on the voltage -doubling principle. So we can
reassure you, and unless the fuses prove to have an
exceptionally short life there is nothing you need do
in the matter.

EXTRA SMOOTHING IN THE DETECTOR'S
ANODE CIRCUIT.

J. W. (Leicester).-" The annoying buzz
which I had been unable to get rid of was
eventually traced from your suggestion by
examining every inch of the loudspeaker
itself, when it was noted that one of the
clamping nuts had worked loose. Evidently
this rattled on certain loud notes or at certain
frequencies, because the trouble disappeared
as soon as the nut was tightened and has not
returned. Many thanks.

" One final question : I saw it stated ih
P.W.' that if an old transformer or choke were

placed in series with the detector's H.T.
lead, and a condenser placed between the set
side of this and L.T. -, the arrangement
provided extra smoothing and was often
capable of removing a final trace of hum from
the mains.

" I have tried it, with a slight but distinct
improvement. But what capacity should the
extra condenser be ?

" Believing it should be of the mica type, I
used a -001 mfd.' and this is the only one I
have got on hand at the moment. But if you
think a different capacity would be better I
will get another, as the set is so good it will
be worth taking out this last little annoyance
of hum if it can be done." .

The '001 mid. is too small for good results, and you
will probably find that a very considerable improve-
ment results if this is substituted by a condenser of
1 mfd. or greater capacity.

It need not be of the mica type. But a condenser
of reasonably good quality must be used in this
position, as %will have thefull detector H.T. across it.

HOWLING WHEN THE H.T. BATTERY IS
AGEING.

P. L. J. (Beckenham).-" Ever since I fitted
the new valves there has been a likelihood of
howling when the H.T. battery was more than a
month or six weeks old, especially if I attempt
to work the set all the evening.

" I am told that decoupling will cure this,
using a 2-mfd. condenser and 25,000 -ohms
resistance.

" But is it necessary to alter the wiring of
the set inside, or can it be done without that ? "

In the majority of cases there is no need to alter
the internal wiring, because the lead supplying the
H.T. to the detector (which is the one we want to
decouple) is separate from the other E.T.A -leads.

If that is so in your set all you need do is to undo
the detector's H.T. lead from its H.T.+ terminal and
insert the resistance there, between the battery and
set, at the same time joining one side of the 2-mfd.
condenser to this H T.+ terminal.

Then the other side of this condenser is joined to
the H.T.- terminal of the set, and the alterations
for decoupling are completed.
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RADIOTORIAL
QUESTIONS AND ANSWERS

;Continued from previous page.)

ADDING AN OUTPUT CHOKE SPOILS
QUALITY.

W. W. (Derby).-" I use the ' Comet Three,'
and it gives wonderful reception, but there is
one snag.

" To bring it a bit more up-to-date I fitted
an output filter, but the quality then became
terrible.

" There is a rough hum, and music and
speech are cut up and ragged. I get the H.T.
off the A.C. mains, with an Atlas unit.

" I cannot make this roughness out, because
both the choke and the 2-mfd. condenser are
in perfect order when worked on another set,
where they have been tested since they caused
my set to hum.

I have a good earth, a good set and a
good choke and condenser for output filter.
But I cannot use them together.

" As I want to relieve -the loudspeaker of
the plate current, what can I do ? "

If the choke itself is O.K., as you say, and the hum
arises only when it is fitted, you are suffering from
interaction. It is probably a feed -back through
Magnetic coupling between the iron -cored components.

In such circumstances the position of the choke is
the first thing to query ; if you have it mounted on the
original baseboard it is probably too close to some
of the other components, so fit it with flex instead of
stiff wires, and try the effect of moving it about to
various positions.

Usually it is advisable to have its iron core placed
at right angles to any other neighbouring core, such
as that of an L.F transformer . and standing the
choke on end or raising it on a block of wood should
be tried, if necessary, as there is probably one position
for it in which the feed -back is negligible.

It may be necessary to keep it right outside the set
(made up as a separate unit, with the condenser),
but in that case do not place it too near the mains
unit, or you will have the same liability to trouble
with that.

A little experimenting with the position along th6e
lines should cure the trouble. But remember that
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the leads to the choke, etc., and those to thelensl-
speaker must be kept well spaced away from aerial
and other set -leads, or the hum may take place from
this cause.

EARTHING A SWITCH ROD IMPROVES
STABILITY.

" Having benefited many a time and oft
from the trials and troubles of others, as
recounted in P. W.,' I have pleasure in supply-
ing one of those freak faults which you some-
times describe," writes a Gloucestershire
reader, who asks that he shall be known as
" Perplexity " when this appears in print.

FAULT FINDING
If you are up against a radio problem
remember that our Technical Query Depart-
ment is thoroughly equipped to assist our
readers. and offers you its unrivalled service.
Full details, including scale of charges, can
be obtained direct from the Technical Query
Dept., POPULAR WIRELESS, The Fleetway
House, Farringdon Street, London, E.C.4.
A postcard will do. On receipt of this an
application Form will be sent to you post
free immediately. This application will
place you under no obligation whatever,
but, having the form, you will know exactly
what information we require before us in
order to solve your problems.
LONDON READERS PLEASE NOTE:
Inquiries should NOT be made by phone or
in person at Fleetway House or Tallis House.

" Perhaps the best way to describe the
actual trouble is to say that the set appeared
to be too lively," he wrote.

" It was built on the lines of the Airsprite
Four,' and it used to run into patches of bad
or ' rough reception, necessitating very
careful handling in order to get the proper
quality back. It seemed ' edgy,' in fact.

" Quite by chance I discovered that this
was completely overcome by the simple
expedient of .connecting the coil switch rod
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. to, the, metal loll which covers the baseboard.
I aid it with flex.

" There is no doubt about this being the
cure, because if the flex is undone the fault is
liable to come back, whereas it never does
while the flex is on.

" If you can account for it I should be
interested to hear the explanation," he con -
chides. " But, in any case, it may help some
poor chap who cannot make out why his
quality is sometimes not up to the mark."

Such a fault would appear to be due to H.P. feed-
back, and we have pleasure in passing the tip on as an
instance of how small a thing can affect the stability
of a set under certain conditions.

WHERE ARE THE U.S.A. MEDIUM -
WAVERS NOW ?

C. 0. W. (Shaftesbury).-" Where are the
U.S.A. medium -wavers now ? Until a fort-
night ago I used to have very little difficulty,
night after night, in picking up at least one good
easily recognisable station.

" But now they seem to have vanished from
my aerial, and even a carrier is timed for in
vain some nights. Is this usual, or am I now
being specially unlucky for some reason ? "

Reports indicate that there has been a big fall -off
in transatlantic reception Just lately, but some readers
still seem to be able to raise a programme from the
United States at times well after midnight.

It is quite possible, however, that there will be
another period of comparatively easy reception
before the summer fall -off, so you should keep on
trying for a few weeks longer if you happen to sit up
late enough.

A GREAT OPPORTUNITY FOR GARDENERS,
A FREE book of garden plans, containing
numerous ideas for designing your garden
attractively, is presented with every copy of
POPULAR' GARDENING, now on sale, price
4d. This is the grand Spring Double Number,
and includes a 4 -page full -colour supplement
of new flowers and garden scenes.
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SELECTIVITY
NALLYSOLVED

No matter what your set --GET
AMAZINGLY BETTER RECEPTION

Even the most powerful station need no longer
interfere with the programme you wish to enjoy.
The TONASTAT has been commended by the
technical press as " a real selectivity device at
last." Moreover, it reduces interference with-
out noticeably affecting volume. Use any two
terminals-get the results that suit your set.
"It worked beautifully on my set,. which
bad -been overlapping on stations mace the
change -over of wave-dengths."

E. A. L., Edgware.

For A.C.
Mains and
Battery Sets.

,TroNAsTArAAGE MAAM1.

SELECTIVITY UNIT it INTERFERENCE ELIMINATOR.

At all Radio Dealers, or post free from :-
THE RADIO RESISTOR CO. LTD.,
1, Golden Square, Piccadilly, London, W.1

G.P.O. Engineering Dept. (No experience
required.) Commence 4 per week. Age
27-23. Excellent prospects. Free details
of entrance Exam. from 13.I.E.T. (Dept. 568),

31, Oxford Street, W.1 -

EASY TERMS
Everything radio supplied on convenient1 .,

terms. For
11. yourC.O.D.

rreallypGorord
1'4deliveryordered cash or ientrust 1

1,
ordertto us.

despatched same day. Strict
i

pr
Carriage Paid. Price List FREE.vacy. 1

Payment No. Monthly N
II' Cash with of I n se 41Instal-
,

A

/O'
Price order Monthsm

Bltul:e9ggt" PM (Still
11 5 6 4

b. Blue Spot 45 PM .. 5495/6- 55',:
tet:a.:TA325 . ....; 59/k G, 11 5,6 4

9 5 - 4

I, SG,1Det.1,r1loews'e.r:31:3 51':

i(All makes) 6 51- 4
All types of A.C. and D.C. Valves also supplied. 4

 Avominor Universal 4I
ExTiedsetinisoblveteric.i. 401- 151- 1 5/6 4

r Battery. 8000.m/a 75/- 6/10 11 6/10
T To avoid delay, wilt customers kindly send first'

payment with ordert

t Estd. 1925 NATIoNa 19771'PHONE
. THE.
LONDON RADIO SUPPLY

COMPANY
11,0AT LANENOBLE STREET- LONDON.E.C.2

addyou&50/ -WEEKLY
to in.94c
by charging accumulators In your
spare time. Complete plant incor-
porating Westinghouse Rectifiers, to
charge 105 cells weekly. Trade
price 4 guineas -Aar 81- monthly.

Models for A.C. and D.C. mains.
Also Charger for H.T Accumulators.

CATHODE-RAY RECEPTION
(Continued from page 45.)

at right angleste the first ones, and ener-
gising them' from a second time -base
system adjusted. to 'the right frequency.

Then, while " the first pair of plates is
causing the spot to keep shooting down
the screen, the second ones will draw it
gradually across until it reaches one side.
When. it arrives there the charges on
the second pair of dedector. plates will
suddenly vanish, so allowing the spot
to drop back to its starting point ready
to work its way across once- more and
providing the normal scanning action.

The Question of Light Control.. -

As I said just now, I cannot possibly
find space to treat this very large subject
in the -detail which it really deserves, but I
have given you a general idea of the
principles which are used. There are
many ways' of applying them in actual
practice, and I would certainly advise the
keen student of television to look up at
least one practical example, such as the
complete cathode-ray receiving system
which was, described in " P.W." last year,
(See May 27th, 1933 issue.)

So -much Tor the scanning system. Now
we. come to the question of light control,
and this turns out to be delightfully easy
with the cathode-ray tube. We have seen
that -the direction, of the ray can readily be
Controlled by means of charged electrodes
placed in its vicinity, and our knowledge
of valves prepares us for the fact that its
volume can, be varied in a very similar way.

Acceleration by the Anode.
Thus we shall find that, if we super-

impose the television signals on the voltage
on the anode of the tube, we shall enable
them to control the accelerating effect of
this electrode on the electron stream, which
does just what we want. It actually
causes the brightness of the spot to vary,
and so we get our modulation effect, in
addition to scanning, all in the one device.

This, it is to be understood, is only one
way of achieving our end, but it demon-
strates the principle. If the student of
the subject grasps this particular method
he will find no difficulty in understanding
others which he may encounter later on.
I wish I had space to cover all the ways
of using the cathode-ray tube and its
detailed construction, but I'm afraid I must
confine myself to just the broad principles.

THE NEED FOR EXPERIMENT
(Continued from page 33.)

including television. The chief purpose of
all sections would be to devise new ways
in which existing material could be pre-
pared and presented.

In music, for example, there would be
attempts to get away from the monotonous
sequence of concerts of the standardised
type. In variety there would be a constant
search for new ways of " getting across the
microphone." What is wrong at present
is not only that the staff and means of
experiment are inadequate, but also that
the " experiments " are made on the public
in the first instance. A proper organisation
would see to it that experiments were fully
tried in private before the public release
of those considered worth while.

Popular Wireless, March 24th, 1934.

It is difficult to exaggerate the import-
ance of this aspect of broadcasting. The
tendency to monotony and staleness is a
constant factor. The broadcast programme
does not run for weeks ; it is finished
with two public performances. This
creates an insistent demand for novelty and -
change.

Among the ancillary services of broad-
casting that require more attention in
future are News and the Children's Hour.
The News Bulletins are already being ex-
perimented with and notable improve-
ments have been made. It would seem
that the microphone lends itself to eye-
witness accounts of current events from the,
scene of happening. Thus the tendency is
to depart from the set form of News in
narrative which has been standardised in
the Bulletins.
News and the Children's Hour.

American practice is to create news -
collection machinery separate from the
Press agencies. This is unlikely to be
imitated in Great Britain, where the News
agreements between Press and broadcasters
are on a firm and satisfactory basis of co-
operation. So it will be the skilled jour-
nalist on the spot who will provide the eye-
witness account. It is pretty well estab-
lished that the printed word need not
suffer-may, indeed, benefit -by this
development.

The Children's Hour has never received
the attention or resources it deserves.
Nevertheless, the officials responsible have
gallantly carried on. They have trans-
formed the rather puerile early efforts into
something resembling real programmes for
children. The process should be con-
tinued ; nor need these programmes be
confined to an afternoon period. Pro-
grammes for children can be acceptable to
adults, especially if they are really good
enough for children. Therefore I would
like to see an occasional programme for
children in the main evening listening time.

THE LINK BETWEEN
(Continued from page 44.)

H.M.V. with a view to ascertaining whether it would
be possible for him to enjoy the programmes provided
by his B.M.Y. seven -valve radio -gramophone which
he had bought for his family. For some years, the
gentleman in question had only been able to hear
music badly distorted through his ordinary hearing
apparatus, and although, without this apparatus, he
was unable to hear speech or music, now, thanks to

he is able to enjoy a radio transmission or
entertainment from records to the same degree as a
person of normal hearing.

This modern miracle has been achieved by means
of specially -wound headphones, which employ cones
in the earpieces instead of the usual flat diaphragms.
Following the success of this first experiment, some
of the H.M.V. radio -gramophones are now arranged
so that a switch at the back enables a deaf listener
to use the instrument with the ordinary loudspeaker
in the set disconnected.

In the interests of humanity generally, I look
forward to a considerable extension of activities in
this direction.

Another " Sound " Scheme.
Here's another item of news which will be of

particular interest to -those who are hard of hearing.
Multitone has just produced a set specially designed

for deaf listeners which, in addition to providing
them with wireless programmes, enables them, when
the radio is not wanted, to join in conversation going
on in the room.

The speakers need not address themselves to the
deaf person, nor be of necessity close to the instru-
ment. By means of a special attachment, the set
picks up all this is going on in the room and passes
it on to the deaf person. Another salient feature is
that the volume of sound in the earphones can be
adjusted independently of the loudspeaker volume
level at which the *others in' the room- desire to listen.

This new Multitone set is an ambitious attempt to
solve the problem, and I am confident that it will
become deservedly popular.



49Popular Wireless, March 24th, 1934.

*

SOME " BIFOCAL
THREE" QUERIES

QINCE the publication of the details of
the " Bifocal Three " on March 3rd
the Query Department has received

innumerable letters from readers who ask
various questions about the Bifocal coil and
its operation.

It does not seem to be generally realised
that the " synthetic " variation of the aerial
tap into the coil, which is carried out by the
Movement of the plunger in the coil, is to
be looked upon as an independent adjust-
ment of the set.

The Focusing Adjustments.
In the " Bifocal Three." there are two of

the coils, and therefore two separate adjust-
ments of these coils. Because it is decided
that, say, the aerial coil is to be focused
(the plunger position varied) it is by no
means essential or desirable that the
selectivity of the anode coil be altered,
unless, of course, full adjustment of the
first coil is not sufficient to bring about the
desired result.

Usually the aerial circuit is the flatter
of the two, and therefore it is best to try
to focus the set on the aerial side first,
making subsequent adjustment on the
other coil if required. It must not be
thought that, because there are two coils,
with' two plungers, equal adjustment on
both coils is essential.

Because the focusing rod of one coil is
halfway in there is no need for the rod of
the second coil to be in a similar setting.
It may be advantageous so to place it, but
it is, by no means necessary that the two
coil settings shall match.

Straightforward in Operation.
Some readers seem also to be in the dark

about the way- to operate the " Bifocal
Three." Let me assure them that, in every
respect but one, the receiver is exactly the
same as any other three-valver with two
tuning dials. There are the two dials for
tuning, two wavechange switches, on -off
switch and reaction. Where the set differs
from others is in the push-pull selectivity, or
focusing, controls.

Forget these when you are station
searching. Pull them about halfway out-
or right out if there is little interference
in the ether-and tune away on the dials
and reaction until you get the required
station, with or without interference.

Controlling Volume.
If other stations are troublesome the

two plungers are pushed farther in-one
at a time ; there is no need to do them both
together or you may overdo it and lose the
station you require. Should no interference
be heard, and the plungers are not right
out, pull them out, thereby flattening the
tuning and getting the best quality and
greatest strength of reception.

One further point : Many have asked if
a volume control would be an advantage
on the " Bifocal Three." Unless one is
unusually close to the local station all the
crlume controlling' necessary can be carried
t by means of the focusing arrangements
the two coils. K. D. R.

NOISY mains, motors, generators
and other electrical apparatus need

no longer spoil your reception. In
nine cases out of ten interference of
this type can be reduced to a reason-
able minimum by fitting a T.C.C.
Anti -Interference Unit at the house
side of your main switch. In other
cases it can be entirely suppressed.

Bad cases of interference from electri-
cal apparatus may need individual
attention and suppression at source,
but whenever the remedy is " two
condensers across the mains and
centre point earthed" this unit pro
vides an efficient and handy solution.

* NOTE : Atmospherics'are not
mains noises.

SUPPRESSED
with the

T.C.C.
CONDENSER
ANTI -INTERFERENCE UNIT

PRICE

COMPLETE 116
WITH INSTRUCTIONS.

THE TELEGRAPH CONDENSER CO. LTD,

WALES 'FARM RD:, N: ACTON, W:3:

4709



Popular Wireless, March 24th, 1934

BUILD YOUR OWN
BATTERY
CHARGER

Do you take your
accumulators to
the service sta-
tion ? If so, why
not start saving

time and money ? Build your own
Battery Charger with a Heayberd
Kit of Parts. All you need is a
Transformer, Rectifier and a Resis-
tance. This Charger will last for
years, and the cost is as low as 32/ -

Cur out this adot. and send for 40 -pp.
booklet showing how to build a
charger for your particular purpose.

F. C. HEAYBERD & CO.,
10, Finsbury St., London, E.C.2

THE MODERN
VA LV

Literature
Ind prices

on
request

Standard
Telephoaea
& Cables

Ltd.,
St. Chad's Place,

364, Gray's Inn Rd., W.C.I
Terminal 6255.

ITS YOURS
for a Postcard.

ELECTRADIX
BARGAIN LIST `P'

The finest and widest
variety of real Bar-
gains in Radio and
Electrical Apparatus

ever offered.
Send a Postcard now for your

copy. Dept. " P."
ELEOTRAD IX RADIOS,
218, Upper Thames St.,

London, E.C.4.
'Phone : Central 461 1 .

RADIO SUPPLIES
Send your list of Radio needs for our quotation.
Kits, Parts, Sets etc Everything in Radio
stocked, prompt delivery. 7 days' approval. Cata-
logue free. Taylea & Standard Wet H.T. replace.

meets stocked.
P. TAYLOR, 9, GROVE ROAD, SALHAM,-S.W.12

RADIO GRAM

65/- Vaitrikieetdf o r 45/-
No Middle Profits

Famous maker offers gnest
liadio Furniture. As Sup-
plied to B.13.0._ A Quality
:Hid Value impossible to
hatter. Beautifully hand
polished I - 'GUARANTEED
Piauo rope, Acoustically.

.

Trial Will Delight
Tout (Cash -or 101

Monthly.)
LIST FREE I From Makers-

Cabinet (P.W.) Works, Albion
Rd., Berleyheath. Nr. London

EUROPEAN
VALVE PATENT

BATTLE

ALONG ,patent batty has been going
on in certain fore* countries in
Europe, Philips and Tungsram

being involved over some very interesting
technical points. Of certain claims put
forward by Philips, one of the most
important of those disallowed by the
courts concerned the " Cascade " patent
(re -tuned circuits) on which this company
would have been entitled to royalties from
Czechoslovakian set makers, but which has
been declared to be invalid.

Similarly Tungsram succeeded in a case
against the centre -tapped patent.

But a third patent of this group, the
grid -detection patent, has simply been
restricted in Czechoslovakia in such a way
that it no longer covers all variations.

In Hungary important issues centred
round a Philips patent for horizontal
electrode structure and one on cathode
manufacture by vapour process. The
supreme court of that country has finally
found both these to be invalid.

A new patent application on slanting
electrodes, put forward in Germany by the
Valvo Company of Hamburg (a sister
concern, by the way, of Philips), has been
refused in the supreme court there.

THE FREEDOM OF THE AIR !
(Continued from page 31.)

Japanese waters. So I chose the subject
of the Japanese imperialists, and pitched
into the Japanese militarists hot and strong.
I did not even have to submit my MS. !

The talk was a success ; both the Colum-
bia System and I had a heavy fan mail for
days afterwards, and the officers of the
broadcasting company were telephoned to
with congratulations the same evening by
listeners in many parts of the North
American continent.

A Famous German "Incident."
But there was a sequel. A strong letter

of protest-the only one-came from the
Japanese Ambassador in Washington.
Were the Columbia officials alarmed ?
They were not. They sent a courteous
reply to His Excellency, inviting him to
broadcast a- reply the following week. His
Excellency did not accept the invitation.
This was not because of ambassadorial
dignity. He did not speak English. very
well.

And I think the Columbia people cameoff
best. -

One other incident-this time in Germany.
It did not concern me personally, and I
only heard of it by chance. Before the
Nazi Government came into power a
Communist managed to obtain access to the
big Berlin station, and, in collusion with

certain of the inside staff, pretended he was
a well-known professor who was to give
talk on archaeological discoveries in Baby-
lon or some suoh highbrow ". subject.

Shedding his false beard in front of the
microphone, the Communist managed to
get in several minutes of red-hot propaganda
for his cause before they could stop him.

The episode set' all Germany laughing,
But no one was a penny the worse. The
good Germans can listen any evening to
hours of Communist propaganda from
Moscow. Less of them would do so if
there were more freedom of opinion allowed
on their own wireless.

The B.B.C. stands half -way between the
complete freedom of the air, as in America,
and complete bureaucratic control, as in
Germany.

And it gets the worst of both worlds.

THE -LISTENER'S NOTEBOOK
(Continued from page 38.)

Some listeners care little for the play that is based
on fact. Personally, I am bored by the fantastic and
trivial theme behind some radio plays. Fact, or
fancy that is realisable, are, hi my opinion, an indis-
pensable basis on which to construct a play, if the
play is to carry conviction. Domestic comedy, once
a popular type of comedy on the stage, is rarely put on
the air.

Again, some people dislike the long play just
because it is long, though these very people will not
deny that the pick of the plays yet broadcast- have
all been long ones. It stands to reason that if a
play is to be a good one it must be long. As it is,
ninety minutes doesn't give an author much time in
which to develop a story.

I am convinced there is a big public for radio drama,
but it must be worth -while drama. One hears
nothing but praise whenever a good play is broadcast. -

All. Galsworthy's. plays have been memorable
broadcasts. Yet they are long. The monthly
Shakespeare (lasting approximately two hours) is
just lapped up by a wale public. And I make no
apology for reminding you once more of " The Green
Goddess "-a memorable broadcast, and long withal.

*

In my estimation the reason why radio drama as
a whole doesn't occupy a higher place in broadcast
fare is because of the all -too -frequent diminutive thing
that masquerades as a play. It is like a weed that
has escaped the hoe till It has so increased and .
multiplied that it has grown over the choice plant.

So I would say to the Director of B.B.C. drama:
Give us big plays on all subjects to suit all tastes in 
turn. You have the actors and the actresses, and
we have the advantage of listening experience
behind us. Take " Quarrel Island," for instance.
Everything came through perfectly, and I do say
most emphatically that no play has been more
clearly spoken.

. The entire cast could both act and say their words
distinctly. As regards our own receptive powers,
" Quarrel Island " proved once again that we can
now follow everything with ease. There was never a
shadow of a doubt as to who was speaking at any
time, and if anyone had ears at all it seemed to me
impossible to be hi the dark.

The North Regional criticism that followed .

" Quarrel Island ' was a splendid and helpful
innovation, especially to listeners who take radio
drama seriously. Naturally, one had formed one's
own impressions of the play, and it was interesting to .
compare these impressions with those of three total
strangers.

One of the critics thought that " Quarrel Island ",
as a radio play would have been helped if the great
cry of loneliness set up had been shown off by the
Sounds Department putting on a gramophone
record, indicating the noisy and happy crowds of a
modern European capital.

It is, perhaps, beside the point to say here that such:
a. contrast would have completely spoilt the play.
The fact remains, however, that it was an interesting
point, and one that provoked an interesting dis-
cussion in the family circle. C. B.

THE WORLD'S HANDIEST AERIAL
SELF ADHESIVE ::013rgE.T.TreEciRtalTform.ToalraNstinVg0HUousSetIcoD

coming.
WAS .dWnhipelLarna writing this an

"BETTER THAN IT EVER HAS BEEN ON THE
loud and

AERIAL OUTSIDE."BEST PICK-UP This is from an entirely unsolicited testimonial dated 21/2/34 from Mr. W. J. Mitchell,

NEATEST
r, Victoria Terrace, Bridley, Yorks, the original of which, with many others, may be seen
at the offices of the British Pix Co., Ltd., xr8, Southwark Street S.E.I.
And apart from the fine reception you get, it's THE WORLD'S HANDIEST AERIAL. DOUBLE 2 ,6

Press it and it sticks anywhere PIT( IPTYTISit137...E .11LIEFLI/LE. Sold Everywhere LENGTH .0"
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TECHNICAL NOTES
Some diverse and informative jottings about interesting aspects of radio.

By Dr. J. H. T. ROBERTS,

Using the Field Coil for Smoothing.
T AM often asked whether it is not a
1 practicable arrangemant to use the field

winding of a moving -coil speaker as a
smoothing choke. Every now and again
one of my readers wakens up and discovers
that the field coil must be an excellent
choke, with an enormous inductance, and
why shouldn't it be used for smoothing
purposes instead of having separate chokes.

Well, the fact is that the field coil can be
used, and frequently is used, for this pur-
pose, many of the latest receivers employing
this arrangement. The coil will often give
a hip inductance, as much as 50 henries
or more, even when carrying a fairly heavy
current.

It is a good plan, however, to use the
ordinary choke in addition to the field coil,
because the ripple which usually remains in
the rectified output is apt to be developed
across the choke-that is, across the field
winding-if this is. the only choke used.
Since this is in close proximity to the
moving coil, the speaker will almost cer-
tainly give you a loud hum which it will be
difficult to get rid of. Most speakers are,
however, specially designed to overcome the
trouble, and what are known as " hum -
bucking " coils are inserted to absorb the
" hum.'

Watch the Voltage Drop.
A better arrangement is to use the normal

smoothing choke and condenser scheme for
ironing out the output from the rectifiers,
and then, if you like, to let the inductance
of the field winding act as the main
smoothing.

Another very important practical point
which is sometimes lost sight of is that there
will be a considerable voltage drop across
the field windings ; this may be 50 volts
or even as much as 100 volts. If, therefore,
you are to get the correct anode voltage
you must allow for the drop in the field
windings and add this to what you eventu-
ally want to deliver. This means careful
consideration of the voltage output of your
rectifiers.

Dual Speakers.
It is the aim of every amateur to get

unto himself a speaker which will give
uniform quality in the high and low
registers. There have been, of course,
enormous improvements in speakers during
the past few years, and undoubtedly the
best type of speakers on the market at the
present time give a remarkably uniform
response over a wide range of audio -
frequencies.

The idea of using a combination of two
speakers has always fascinated experi-
menters-one speaker, generally with a
smaller cone, for the higher register and
the other for the lower notes. In theory
this is all very well ; the lower speaker is
supposed to devote its time and attention to.
reproducing the lower notes faithfully,
while the other One is to confine its attention
entirely to the upper register. In practice,

4
however, it does not generally work out so.
For one thing. the speakers cannot easily
be got to operate just in the required
regions, and, for another thing, it is not
at all easy to get them to give the right
volume in relation to each other.

A Convenient Arrangement.
A simple dodge which a reader sends me in

this connection is to place the two moving
coils or speech coils in series with one
another, and then to supply these from the
secondary of a single step-down speech
transformer instead of using the two
transformers belonging to the two speakers.

This arrangement will obviously need to
be used with discretion-a good deal
depends on the resistances of the speech
coils and also on the ratio of the transformer
and various other things-but, allowing for
variations in individual cases, the idea is a
good one, and can be made to work well.

D.C. Mains Receivers.
Although the electric supply under-

takings are gradually going over to alter-
nating current, which will eventually become
universal, there are still a good many
districts where D.C. current is in use,
and people who are on D.C. often complain
that manufacturers of mains sets do not
sufficiently look after them.

sets are designed for A .C., but, at the same
time, it is perfectly feasible to operate mains
sets on D.C., although not so convenient.
In some districts the D.C. is fairly smooth,
and little trouble is experienced with ripple
and hum, but in other districts it is far
from satisfactory.

A common practice is to put the field
Winding of the moving -coil speaker in
series with the heaters of the valves. This
arrangement has the advantage, first of
all, that it provides a good deal of smoothing
for the D.C. current, and, secondly, that it
gives you a considerable voltage drop,
which you must have for the heaters, even
though these are in series.

Extra Inductance Sometimes Needed.
The resistance of moving -coil field wind-

ings varies quite a bit ; usually it is between
500 and 1,000 ohms. If you assume that the
current passing is, say, one -tenth of an amp.
1,000 ohms will give you a drop of 100
volts. This will probably be insufficient,
and you may have to put some further
resistance in series before you get the right
current through e valves.

If you can ' a highly inductive
resistance, suet a a choke, for this purpose,
so much the litter, because then you will
have not only further voltage drop, but the
added advantage of further smoothing.
By the way, this extra-resistance should be
tried in the same mains lead as the field
coil, and then in the opposite lead, to see
which gives you best results.

As regards connecting up of the valve
heaters, it is a good .plan to have the

_Continued an next page.)
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MATCH UP! .0
. . . that odd

assortment of knobs
on your panel by
making a selection
from our range.

POINTER. KNOBS
Black.

K.3. 11" dia. X bore 6d.
K.4. 1 "  X 1" 6d...
K.5. 1 X Ms" 41d.
K.6. 1" X 1"  41d.

WALNUT KNOBS
K.11. 11" dia. x bore 6d.
K.12. 11" .. X i° ,. ed.
K.13. 1" X 3/.."  41d.
K.14. 1"  X i" 41d.

OCTAGON KNOBS
Black.

5(.7. 1, dia. X %fa" bore 6d.
K.8. 15" 6d.
K.9. 1 .. X .15" ,. 41d.
K.10. 1"  X 1" 45d.

RIBBED KNOBS
Black.

K.15. li" dia. x Ms" bore 41d.
K.16. li" x 5"  45d.

ARROW LINE
Black.

K.17. 1" dia. X bore 4 d.
K.18. 15" 41d.

Deleery ex. stock.

BULGIN

SENDFOR80PAOg
CATALOGUE6MANUAL

67clase 2° P(2.sitc*
(Dept. "5").

A. F. &LIMN & Co., Ltd.,
ABBEY RD., BARKING. ESSEX.

-EASY PAYMENTS-
"There's no place like HOLMES."
The first firm to supply Wireless parts on easy
Payments. Nine years advertiser in "' Popular
Wireless.' Thousands of satisfied customers.

DepositMonthlypayments
TELSEN Latest 323 Kit 29/6 4/. 7 of 4i1
LISSEN Skyscraper 4 Kit 112/6 10/- 11 of 10/3
EXIDE H.T.Accu. 120-v. 60/. 6/- 9 of 6!8
ATLAS Eliminator C.A.25 59/6 5/. I 1 of 5,6
BLUE SPOT 29P.M. - 32/6 4/5 7 of 4 5
B.T.H. Pick-up Vol. Con. 21/. 3/10 5 of 3,10
EPOCH 20th C. M.C. - 35/- 4/10 7 of 4,10

Parts for any Kit Set. Any make of Speaker.
New Goods Obtained for Every Order.

Send us a list of the parts you require and the
payments that will suit your convenience, and ,e
will send you a definite quotation. Anything

Wireless.

H. W. HOLMES, 29, FOLEY ST.,
Great Portland Street, London, W.I.

'Phone : Museum 1414.

LOOK WHAT YOU
HAVE AT YOUR,
FINGER TIPS(

Do not let a first-class post slip
through your fingers for the
sake of a few letters after your
name. Whatever your experi-
ence, age or education, you
should send to -day for

" ENGINEERING OPPORTUNITIES."This free SSC-page Handbook shows the easiest way
of preparing for the A.M.I.C.E., A.X.I.Xech.E.,A.M.I.E.E., A.X.I.A.E., Hatric., G.P.O., etc.
Exams. The book also gives details of Courses in all
branches of Civil, Koch., Elec., Motor, Aero.,

"Wireless and " TalkieEngineering, and
explains the unique advantages of our Appointments
Department. Send for the valuable Handbook to -day-FREE and post free.
BRITISH INSTITUTE OP ENGINEERING
TECHNOLOGY, 101, Shakespeare House,

29,,31, Oxford Street, London, W.I.
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"We' e Fluxite and
Solder-
the eliable pair :

Famous for Soldering-
known everywhere!

AND for Radio Wiring
-there isn't a doubt;

FLUXITE and SOLDER
-you daren't be
without ! "

See that Fluxite and Solder are alwaysby you
in the house-garage-workshop-anywhere
where simple, speedy Soldering is needed.

ALL MECHANICS WILL HAVE

FLUME
IT SIMPLIFIES ALL SOLDERING

All Ironmongers sell Fluxite in tins : 4d.. 8d.,
ls. 4d., and 2s. 8d. Ask to see the FLUXITE
POCKET SOLDERING SET-complete with full
instructions -7s. 6d. Ask also fur our leaflet no
HARDENING STEEL with Fluxite.
FLUXITE LTD. (Dept. 324), Rotherhithe, S.E.16

FOR ALL REPAIRS:

LOUD SPEAKERS REPAIRED, 111(Blue Spot a Speciality, 61-.)
Transformers and Headphones, 4/., Eliminators Mains
Transformers and Moving Coi ls quoted for. 24.Hour

Service. Trade Discount. Clerkenwell 9069.E. MASON, 44, EAST ROAD (nr. Old Street
Tube Station), LONDON, N.1.

EASY TERMS PROMPTDELIVERY

Any Amplion, Blue Spot, Baker, Celestion
Epoch, Ferranti, Grampian, Igranic, Lamplugh,
Magnavox, Ormond, R & A, Rola, Sonochords

or W.B. Speaker supplied.

Send 51- only
and pay balance by monthly instalments. No
references. Entirely private and confidential
KITS, PARTS, VALVES, ELECTRIC

CLOCKS ON EASY TERMS.
Send for List of 83 Speakers and state requirements
TURNADGE & PARTNERS, LTD.,
107, Fleet Street, London, E.C.4.

Telephone : Central 1903.

THE" j 84 m99
P.M. MOVING -COIL

LOUDSPEAKER
has a unique frequency range and a

high degree of sensitivity.

Chassis Price, 39/6.
HEAR ONE AT YOUR DEALER'S.

IF ANY DIFFICULTY, WRITE DIRECT
TO THE MANUFACTURERS-

JAGGAR & MILLINGTON,
Deighton, Huddersfield.

TECHNICAL NOTES
(Continued from previous page.)

detector heater as near earth potential as -
possible, but much will depend on individual
conditions.

A Curious Effect.
Here is a little puzzle which I came across

the other day. I wonder if any reader can
solve it for me. I was using two all -mains
sets, the mains leads being connected into
one set and then continued on to the second.
The leads had been cut off from the second
set for the time being, and furthermore one
of the leads was severed at a point a couple
of feet beyond the first -receiver.

The leads, by the way, consisted simply
of twisted electric light flex, and the reason
for severing one of them was that there was
a bad place in it and I had decided to cut
it and join it, up and tape it so as to make
it satisfactory:

The position, then, in brief, is that we
have one lead about 10 ft. long continuing
beyond the first receiver and with a blank
end, the other lead continuing about 2 ft.
from the receiver, then broken and then

*
NEXT WEEK
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*
continuing to the length of 10 ft. with a
blank end, the leads being twisted together.'

Was it Due to Capacity?
The curious effect is this. On touching

the 8 -ft. length of lead (at the point where
the break occurred, 2 ft. from the receiver)
with the finger or with the blade tif a knife,
loud cracklings were heard in the receiver.
You will,bear in mind that this 8 -ft. lengtk
of, lead is not connected to anything at _
either end and  only has a capacity con-
nection with the lead with" which it is
twisted.

Now, on touching the other broken part
-that is, the 2 -ft. length directly connected
to the mains and to the receiver-no such
crackling occurred. Furthermore, I ascer-
tained that neither of the mains leads was
connected to earth.

Some Radiogram Points.
1 don't know if you have ever noticed

what a lot of radiograms suffer from noisy
motors. I don't mean electrically noisy,
in the sense of sparking and..eo on being
picked up in the amplifier. I am referring
to ordinary mechanical noise, One I came
across the other day gave out a shocking
row when switched on, and indeed almost
drowned the music from the record : it did
on soft passages.
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In this case we found that the motor and
- turntable -spindle were troth out of adjust-
ment-and incidentally had never been
oiled since the_year _dot-whilst owing to
dirt and dust, the turntable was seated
very insecurely on its spindle. We got
most of this right, but it was still, in my
opinion, a noisy brute after we had finished
doing all we could for it. On the other
hand, I have come across gramophone motors
that were so delightfully silent that you
could scarcely to when they were run-
ning unless you pour ear quite close. I
have formed the impression that spring
motors are more often silent than electric
ones. Perhaps this is rather a generalisa-
tion, and it would be interesting to know
what my readers think.
The Dust Problem._

Another point I have often noticed in
radiograms is that there is no cover or pro-
tection between the. motor and the radio
'and amplifier coMpenents, with the result
that dirt and dust, not to mention larger
objects, drop through into the "works " of
the radio set. In a set I was examining the
other day you could see through the nicks
in the gramophone motor -board right
through to the valves, and when we came
to examine the insides we found the screens
of the 11.F. valves were just dustbins, full
of all sorts- of odds and ends, including a
plentiful proportion of gramophone needles !

But how else could it be, with no parti-
tion or protection between the two ? This is
a point worth looking into in your own
radiogram.

 MERE
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When you see the word

BIFOCAL
it means

iok revolutionary . simplifi-
cation in radio. Cli-oose

your programme-focus it,
by simply pulling a knoi)
in and out-then listen to

the complete -,exclu-

sion of all others. That

is what the Varley Bifocal
Focussing Coil has given
to radio.

Write for full
particulars of this
astounding com-
ponent-it can, be
incorporated in any

set.

D.P.44 1 0/6

(Proprietors: Oliver Pell Control. Ltd )

Advert. of Oliver Pell Control Ltd., Kingsway House, 103, Kingsway, London, W.C.2.
Telephone : Holborn 5303.

The Next Time
you buy HI

INV7ST IN A
LIFETIME'S

,SUPPLY

50 TIMES CHEAPER THAN BATTERIES

wHY tolerate the annoyance and expense of short -
dry batterids when an " ATLAS " Unit will

instantly 'convert your batter? set to Mains opeiation.
and, cut running costs to less than one shilling a year ?
Yo.0 can fit an "ATLAS " Unit to jiour "receiver to -day
without 'alteration to set or valves. Ask your dealer
to demonstrate and INSIST ON "ATLAS." -No other
Units have won the Olympia Ballots for tWo years in
succession. Models for A.C. and. D.C. Suitable for
Any set, even " Q.P.P." or Class " B," froin 39/6 or
10 down: Models for 25 cyc:e mains supplied at
the same prices.

AT L
MAINS UJI%ITS

.
H. CLARKE & CO. (M 'cr.), LTD., PATRICROFT, MANCHESTER.

- LONDON : BUSH HOUSE; W.C.2.
GLASGOW : G. E. S. GO., LTD., 38, OSWALD STREET.

1 Messrs. H. CLARKE & CO M/CR), LTD.;
Atlas Works tricroft, Manchester.

Please send me FREE copy of Booklet 87, telling me how in
I rin Illy battery set from the mains with auilLitS" Unit?'

k

Name ,

I Address

30 24
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ASK YOUR DEALER - HE KNOWS
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WITH 

SIX 
COSSOR VALVES (Incl. Rect.) 

ALL -ELECTRIC MODEL 635 
Cosset All -Electric Super-hetercdyne Receiver complete with Six 
Cossor Valves, viz. : MVS/PEN met. Detector, MVSI PEN met. I.F. 
Amplifier, 41 MP Oscillator Second Detector. MP/PEN Pentode 
Output and 442 BU Rectifier. Mains -Energised Moving Coil 
Loud Speaker, illuminated single dial tuning calibated in wave- 
lengths .001570 ani 1.000/2,0.0 metres) com'in d volume 
control and on -off switch. Visual waveband Indicator. Tone 
control. Mains aerial. Handsome walnut -finished cabinet 13 in. 
high, 18 in. wide, 11} in. deep, with pick-up plug and s cket, and 
sockets for extension Lcud Speaker. For 

£14140 A.C. Mains only, 200/250 volts (adjustable), 
40.100 cycles. Price 

Hire Purchase Terms : 32/6 deposit 
and is monthly payments of 26/6. 

CossoR 
SUPER: HETERODYNE 
RECEIVE R S 

Ca It brings you every 
worth - while station 
- remarkable absence 
of background noises 

Illustration shows the handsome cabinet of the All -Electric Model 635, 
a receiver of truly magnificent performance. 
A batte -y -operated mDdel is also available, the abridged specification 
being as follows: - 
5 Valve Eattery Superhet. Model 634 
Class B Output, Movirg Coil Loud Sneaker, Illuminated Single Dial tuning cal.brated 
in wavelen ths; tone control, Walnut finished cabinet with space 
for batteries. Pick-up plus and socket. Price, less batteries and 
accumulator - - - - - - - - 
Hire Purchase Terms: 32/6 deposit and it monthly payments of 24'-. 

£13.10.0 

To A. C. COSSOR LTD., Melody Dept., Highbury Grove, London, N.5 

Please send me a copy of your photogravure 
catalogue of Cossor Receivers (B.:0). 

Name 

Address 

B.20 P.W 31/3/31. 
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TELEVISION PROGRESS 
PARENTAL CONTROL 
LETTERS, PLEASE! 
THE MYSTERY MAN 

RADIO NOTES & NEWS 
Considered Words on Television. 

I1the 1933 report of the Radio Corpora - 
tion of America, which owns the great 
National Broadcasting Company, I find 

the usual note of caution concerning 
television : " Definite progress has been 
made . .," but " Nevertheless some 
important problems relating not only 
to the technical side, but also the com- 
mercial side of television, still call for 
solution." 

Again : " While it is impossible to 
anticipate the exact time when this 
development can be introduced on an 
industrial basis, ìt may nevertheless be 
said that the progress made . has 
brought us much nearer the goal . . 

What Progress Has Been Made ? 
THE R.C.A. states that outstanding in 

television research during 1933 was 
the perfection by them of the 

" iconoscope "-an electric eye-which 
facilitates the " pick-up " of studio action 
and permits the broadcasting of remote 
scenes, thereby giving to the television 
transmitter the function of a camera lens. 

By means of the " iconoscope," street 
scenes have been satisfactorily sent and 
received on an experimental basis. It is 
interesting to learn that they have produced 
valves for ultra -short waves so small that 
their diameter is five -eighths of an inch 
and the internal elements fitted into à space 
about the size of a pea. 

Flash Messages. 
N A. C. (Beaworthy).-Many thanks for 

kind offer l.s. for Science Museum. 
Letter passed to Briggs. Admiration 

reciprocated. 
R. L. G. (Clacton).-No ; frankly I do 

not think influence of radio altogether 
good, but so good that world better for it, 
beyond all question. Same applies to 
" films." 
! D. D. (Liverpool).- -Impossible reply 
your query. Many hobbies (chemistry, 
astronomy, etc.) as intellectual (probably 
more so), but radio is one of few all-round 
hobbies. Don't hesitate. 

F. H. (Kensington).-In early days wire- 
less operators certainly had simpler appara- 
tus, but it was much trickier to handle 
and called for greater skill and patience. 
The usual story. 

Why the Diffidence? 
THE Hon. Sec. of the Exeter' and 

District Wireless Society tells me 
that it is extraordinarily difficult to 

induce amateurs to join a radio club, and 
he believes that the cause is the belief of 
many that clubs are mainly intended for 
experts and that the lectures will be above 
their heads. 

That being so-for I think he is right-let 
me assure all -hangers-back that their fears 
are unfounded, and that any club programme 
committee with vision and experience 
realises that the beginner is the best 
material, and acts accordingly. 

ON OTHER PAGES 
PAGE 

55 Alternatives are unsatisfactory 
they should be more definite and 
continuous. Broadcasting should 
run from 8 in the morning until 
midnight." 

57-" I have never yet found a play 
lasting more than an hour receive 
the undivided attention of more 
than half its audience." 

58-" It might be better for all concerned 
if there were more uncensored de- 
bates and fewer ' middle' talks." 

64-" I certainly do not expect Parlia- 
ment to sanction the starting of any 
opposition broadcasting concern." 

73-" They have decided to scrap valve 
pins.' 

* 
In fact, membership of a " live " club 

soon turns radio greenhorns into expert 
amateurs. Hence I advise you to join up 
at once, wherever you are, if there is a 
club within a mile or so, and enjoy the 
spring and summer sessions. 

Radio and Flight. 
THE great importance which Imperial 

Airways attach to radio is now 
recognised by the Spanish air line 

which operates between Seville and the 
Canary Islands via Rabat, Casa Blanca, 
Mogador, Agadir and Cansaba and Fuerte 
Ventura. 

The aircraft have been equipped with 
short and medium wave sets, and are easily 
able to keep in touch with both Madrid and 

THE B.B.C. BOARD 
POLDHU PASSES 
" PRIVATE RIBBING " 
INDISPENSABLE RADIO 

Las Palmas during the flight, as well as 
with other 'planes in flight. 

The radio equipment is similar to that 
used by Imperial Airways on their 
" Atalanta " class aeroplanes on the 
African and Indian routes. Listen on 50 
and 900 metres. 

Why Sleep When You Can Listen ? 

EG. W., a Windsor schoolboy-and a 
. very nice one, I am sure-in reporting 

some glorious adventures amongst the 
wild Americans on S.W., gloomily adds that 
he was transferred to his lonely pallet by 
parental authority just as he was waiting 
breathlessly for a call -signal. " Why don't 
parents realise the thrill of S.W. listening ? " 
he asks. Aha ! perhaps same of them do, 
when the rightful owner is asleep, eh ? 

Never mind, young man ; you have many 
years ahead of you for radio and other 
thrills-and the day may come when you 
will thrill at the thought of a good night's 

- sleep. Cheerio ! 

Do It Now 
THE invitation of the B.B.C.'s Drama 

Director for correspondence on the 
subject of radio plays is a new sort 

of gesture, though none the less welcome 
because of that. I regard the play as 
almost the most important of the recreative 
items of a radio programme and as the one 
which, despite its satisfactory develop- 
ment so far, needs more study than any 
other except " talks." 

Therefore I hope that there will be a 
prompt and overwhelming response to this 
opportunity to let the B.B.C. know what its 
public wants. Be brief, be clear, be helpful. 
I am going to write myself ! 

Licences in India. 
IJUDGE from the Indian papers that tilt, 

new regulations governing the issue of 
licences and the sale of wireless appara- 

tus are not working quite so well as it was 
hoped they would. In fact, so far from 
checking the illegal working of sets, the 
regulations appear to be merely restricting 
sales. 

Customers are objecting to giving their 
names and addresses when they are making 
cash purchases of articles such as grid leaks 

(Continued on next page.) 
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THE BOY WHO SOLD NEWSPAPERS 
However, the regulations were made in the. 
interests of the public, and I hope that the 
authorities will persevere, even if some modi- 
fications have to be made as a result of 
experience. 

A Pertinent Question. 
REFERRING to an artiole entitled " An 

Efficient Indoor Aerial," recently pub- 
lished in " P.W." over the initials 

J. A. C., a Palmer's Green reader asks what 
happens when the 
carpet, through 
which the wire is 
threaded, has to be 
removed for spring 
cleaning. 

Any married man 
knows the answer; 
but I will give it 
here in the interests 
of science and bache- 

lors : The wire has to be unthreaded at 
the speed of light (186,200 miles per 
second) ! 

Dieksnsian, but Modern. 
E cannot help noticing things. On my 
train I almost daily see an elderly 
ratan, with hair, face and beard like 

Thoma3 Carlyle, who never wears an over- 
coat, though in winter he permits him- 
self a muffler. He is thin and wears a 
very short, everlastingly buttoned -up 
jacket. Never 
has a newspaper, 
never smokes. 

About twice a 
month he carries a 
small two -volt accu- 
mulator up to town, 
suspended from a 
bit of string. Let 
me be charitable to 
all men and assume 
that he owns a 
factory or office where he can get his cell 
charged for nodding.s. - 

What the Committee Advised- 
SOMETHING recently impelled me to 

refer to the report of the Broadcasting 
Committee of 1923, which was set up 

by the then Postmaster -General. I find that 
the Committee recommended that the 
Board of the B.B.C. should be composed of 
an independent Chairman and twelve 
members, ten of whom should be " drawn 
from " the Department of Scientific and 
Industrial Research, County Councils 
Associations, Association of Municipal 
Corporations, Trade Union Congress, Post 
Office, Wireless Societies, Operating Con- 
cerns, Manufacturers, Press and Entertain- 
ment Industry. 

-And What We Got. 
NOW I think we shall agree that some 

of those bodies most decidedly call 
for representation on the Board, 

especially the last five mentioned. What 
we actually have is a Board consisting of 
the Rt. Hon. J. H. Whitley, D.C.L., LL.D., 
Mr. R. C. Norman, Mr. H. G. Brown, the_. 
Rt. Hon. the Viscount Bridgeman, LL.D., 
Mrs. M. A. Hamilton and Sir John Reith, 
LL.D. 

The three LL.D.'s were certainly not 
drawn from any of the last five bodies ; 

Mr. H. G. Brown 18 a financial adviser ; and 
you can amuse yourselves by trying to 
fit in Mrs. Hamilton and Mr. Norman. I 
should be satisfied if we had one Governor 
drawn from the Entertainments Industry. 

The End of a Veteran. 
AFTER more than thirty years of useful 

life the historic Marconi station at 
Poldhu is to be closed. It was begun 

in 1900, took part in the immortal "three - 
dots -across -the -Atlantic " test which put 
long-distance wireless " on the map," 
became one of the best-known commercial 
stations in the world and -in 1923 was 
handed over to Marconi's research men. 

Its place in wireless annals and in the 
affectionate '"remembrance of the older 
generation of wireless men is assured, and 
if it is dismantled altogether I hope that 
someone will raise a fitting monument on 
its site. 

The New Edison Memorial. 
AND talking of monuments brings to 

my mind the fact that the Inter- 
national Edison Foundation plans to 

erect a mighty mausoleum and memorial 
tower over the mortal remains of Thomas 
Alva Edison. The work is to cost two mil- 
lion dollars and will take the form of a 350 - 
feet marble shaft ending in two hands 
clasping a great electric light globe. At 
the base is to be a bronze statue of Edison 
and, behind, a landscaped park. 

Not so bad for the poor boy who used to 
sell newspapers on the trains ; but he really 
needs no other monument than his work and 
his character, which are more enduring 
than marble and more illuminating than 
artificial light. 

" Sculptured Music." 
JUST as the war greatly accelerated the 

study of radio, so the needs of broad- 
casting and the " talkies" have intensi- 

fied research on sound. As an example of 
some of the results, consider the three- 
dimensional or " sculptured " music which 
was recently demonstrated by the Bell Tele- 
phone Laboratories in New York City. 

The effects were produced by three 
specially designed loudspeakers placed on 
a stage in the same relative positions as 
three microphones in a distant studio, and 
gave the sensation of sound in three 
dimensions. 

The Phantom Bugler. 
AMONGST the queer things demon- 

strated was a " tap dance." It began 
with the dancer on the stage, but 

when he walked off the dance continued 
unaltered and then proceeded to trip all 
over the stage, finally dancing off in the 
opposite direction. A similar performance 
was given by an invisible bugler. 

A sketch by hidden speakers gave the 
impression that they were actually on the 
stage, though invisible : for they were dis- 
tinguishable quite easily by their voices and 
" movements," their positions as they 
shifted about the stage being plainly deter- 
minable. Finally, the bewitched audience 

heard a revolver shot whistle across the 
stage, strike a target and then reverse and 
whistle its way back ! 

Thousands " Bifocalise." 
STRANGE how this focused radio .gets 

hold of one ! I've just seen a joyous 
epistle from two real enthusiasts who 

are right under the influence of the focusing 
bug. 
Their letter makes fine reading and will 

tell you other constructors a deal more than 
I ever could in these notes. I believe the 
Editor is printing some of their remarks 
this week. 

But I shan't be surprised to hear that 
most of you are building the set for your- 
selves. This focusing is fascinating. I've 
tried it, and could I drag myself away ... 

This Week's Translation. 
HEADLINE to paragraph in American 

radio paper: " Private ribbing just a 
yawn to public." An announcer and 

a news reader employed on Station W G Y 
developed the habit 
of using the " mike" 
whilst gambolling 
with some private 
jokes of their own. 

They were or- 
dered to attend 
strictly to their 
legitimate business. 
The secret code 
quoted above means 

" The exchange of repartee in pursuance of 
a private joke bores third -party listeners." 

But this one beats me : "Teaberry Gum 
Expands Mystery Disc Spots." 

Radio-though Broke. 
AFRANKFURT court has dispelled the 

idea that nothing but the baby's 
cradle is sacrosanct to a bailiff by 

ruling that a wireless set cannot be seized 
by a bailiff. The court's reason for 
this is that, in present-day Germany, 
radio receivers are 
indispensable. 

I can understand 
that. Mere print- 
ing presses could 
not keep up with 
the torrent of de- 
crees ! All the same, 
to be left in one's 
house with a set, 
the rest of one's 
household effects being in +'.a auction 
room, hardly makes for good citizenship. 

A Return Match. 
OBSERVE that the New York " Daily 

News," referring to the B.B.C. commen- 
tary on the Harvey -Gains fight, said : 

" Those English sports announcers are very 
polite, and oh, so lackadaisical ! ... They 
describe the blows in the tones of a drawing - 
room dude asking for another cup of tea." 

Slightly overdrawn. And I beg to retort 
that the American sports dittoes describe 
events in slangful, hysterical torrents of 
words, in the tones of an excited kid peeping 
through a knot hole in the fence. 1 get 
rather tired of all that " Say, folks" stuff. 

AR1EL. 



Popular Wireless, March 31st, 1934. JJ 

TIDE ßeß INVESTIGATED 
A FINAL SUh*4ING UP 

WE have seen how the experimental re- 
organisation of the B.B.C., intro- 
duced last year, needs to be 

modified. 
The division between " executives " and 

" creatives " should be reconsidered. It 
just doesn't work, however impressive it 
looks on paper. The theory that admini- 
strators would provide a facilitating 
service for creators has been disproved in 
practice. Administrators, whether they 
like it or not, have become obstructors. 

What Really Counts. 
Procedure of check and counter -check 

has reached ridiculous limits. The pro- 
gramme builders should be restored to their 
full executive authority. The principle of 
organisation should be confidence in the 
individual. If the programme staff cannot 
be fully trusted, then they should be 
changed. Given confidence in the individual,. 
then the organisation itself should be 
simplified. 

The only thing that counts is the signal 
that is received in the homes of the millions 
of humble pedple up and down the country 
for whom broadcasting exists. If this 
fundamental thought is always present 
there need be little trouble about schemes 
of organisation. 

Having humanised the organisation, let 
us revert to programmes. The main thing 
wrong is the tendency to stabilise and 
reluctance to get out of accustomed ruts. 
The apportionment of time in standardised 
divisions is wrong ; each programme should 
be considered as a whole for the listening 
period from 6 o'clock to midnight. - 

The irritating intervals should be 
abolished. There is room for much neater 
and more compact arrangement without 
going to the snappy extreme of 
American practice. Alternatives 
are unsatisfactory ; they should be 
more definite and continuous. 
Broadcasting should run from 8 
in the morning until midnight. 

Let the B.B.C. concéntrate on 
microphone production, keeping 
the transmitters energised. An- 
nouncing should be less stiff. 
'The idea of standardising English 
should be abolished. Let an- 
nouncers speak cultivated dialect 
and, above all, encourage them 
to be less formal. 

Scrap the " Elephants." 
The bias towards education and 

uplift should disappear. It would 
be an important and perhaps a 
décisive step in this direction ` if 
the two " Central Elephants " 
were scrapped. I mean the two 
pontifical and dreadfully re- 
spectable advisory educational 
councils, the one dealing with 
adult education and the other with 
schools. 

Perhaps the latter could be 
spared, because, after all, the 

OUR. SPECIAL 
NVESTIGATOR_ 

For the past five weeks we have published 
exclusive stories about various important 
aspects of British broadcasting. Programmes, 
internal administration, the Regions, 
technical research-all have received their 
measure of attention. This week the con- 
clusions at which our contributor has 
arrived are gathered together into one con- 
structive criticism of the machine of 

broadcasting. 

school transmissions do not invade peak 
listening periods. But there is no case for 
the former. The reason for starting it was 
to put the B.B.C. on the map among high- 
brows and educational pundits generally. 
It has long since outlived its usefulness 
and is now a definite menace to the pro- 
grammes. 

Gillie Would Show Them ! 

With this Council out of the way the 
B.B.C. would be free to deal with the real 
function of entertainment. Talks, no 
doubt, always will be with us, but they 
need not be dull. I think it would be a 
good plan to put the talks under Eric 
Maschwitz, the Director of Variety, who 
might do much worse than appoint Gillie 
Potter Director of Broadcast Education ! 

Incidentally, there would be much more 
real education diffused than at present. 

The Empire service needs reinvigorating. 

THE NEW DIRECTOR OF EDUCATION ? 

" I think it would be a good plan," says our contributor, " to put the 
talks under the Director o! Variety, who might do much worse than 
appoint Lillie Potter Director of Broadcast Education!" Here you see Mr. Potter 

in one of his characteristic Hogsnorton attitudes. 

Malcolm Frost, the B.B.C. " traveller," 
who has been selling recorded programmes 
all over the Empire and the United States, 
has much practical experience of what the 
listening public overseas really wants. I 
would let him revise all "the programme 
arrangements. The B.B.C. is spending 
about £40,000 a year on the present 
Empire service. Another £20,000 a year 
properly spent would make a vast differ- 
ence. Also there should be much more 
enterprise and brightness in the presenta- 
tion. Overseas listeners compare British 
programmes chiefly with American and 
Dutch competitors, who seem to make 
better use of inferior programme material. 

Strengthen the Regi onals. 
The B.B.C. Regions need strengthening. 

They are admirably staffed, their chiefs 
being better qualified to build programme- s 
than most of their colleagues in London. 
But they are starved of money and facili- 
ties. Regional programmes have been 
steadily becoming Londonised. About 
fifty per cent of their contents comes from 
the metropolis. 

This is all wrong. Regions should be 
allowed and encouraged to put out really 
full-sized distinctive programmes. Not only 
would this mean a more varied and better 
service generally ; it would give just that 
degree of competition that is now so sadly 
lacking. -- 

In the old days, when there were about 
a score of stations, with perhaps half of 
them building their own programmes, there 
was something of the zest of real competi- 
tion.' Conditions now are much more 
favourable for this. The Regional trans- 
mitters are heard all over the country and 
far beyond. Each should develop its own 

tradition. 
The B.B.C., as a whole, is 

well staffed. Once the over- 
emphasis on " organisation " is 
removed, the young and ambi- 
tious programme builders can be 
given- their heads. And there 
should be new blood infused 
constantly. 
They're Too Genteel. 

Broadcasting House is not 
adventurous enough in its policy 
of staff recruitment. Over a year 
ago it was announced that the 
B.B.C. was on the look -out for a 
" reserve corps of bright young 
men and women " to be trained 
for jobs. So far as I can dis- 
cover, the 

, thing did not get 
beyond the good -resolution stage. 
There is too much " Is he a 
gentleman ? " touch about the 
requirements. It would be better 
for broadcasting not to have so 
many " gentlemen " about. 

On the money side the B.B.C. 
should be much more active 
than it is in trying to get the 
Treasury to disgorge more of the 

(Continued on page 74.) 
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SUGGESTIONS 
FOR 

BETTER 
RESULTS 

Tips that you will find helpful. 

.* 

,* 

CURING MODULATED HUM. 
ANY good A.C. mains operated set can 

be expected to give satisfactory 
hum -free reception; Occasionally a 

peculiar form of hum is experienced, and it 
is distinguished by the fact that it is only 
heard when a station carrier is tuned in. 

This is usually termed " modulation 
hum," and is frequently caused by a long or 
inefficient earth connection. 

If the earth cannot be improved the 
trouble can usually be cured by connecting 
two high -voltage -type fixed condensers of 
003- to 1-mfd. capacity in series across the 

A DOUBLE "BY-PASS" 

The condensers are in series across the mains 
with their centre point earthed. 

A.C. mains input, the centre point of the 
two condensers being connected to the 
earth terminal. 

When these condensers are added the 
mains switch should be of the two -pole 
type and should be connected between the 
mains input and the leads to the trans- 
former and condensers. 

PARALLELING RECTIFIERS 

WHEN it is necessary to use more 
than one full -wave rectifier valve 
in a mains unit it might appear that 

the obvious way to do this would be to 
connect two similar valves in parallel. Now, 
although results can be obtained with this 

FORr a°", 

/id MORE r 
POWER .41 

The best way i 
of using two 

de 
rectifiers in T'o F.12 - 

one unit. ,>mwe 
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arrangement, it is really very bad practice. 
If the rectifiers are connected in this 

manner and one has a slightly lower 
impedance than the other-it is almost 
impossible to get two specimens exactly 
alike-it will take a heavier load. And 
eventually the lower impedance valve will 
take all the load, with detrimental results. 

On the other hand, if the two rectifiers 
are connected in the manner shown above 
they at once become a pair of single -wave 
rectifiers, the loading being equally divided 
between them. 

TESTING TRIMMING. 

SOMETIMES it is difficult to tell when 
the trimmers of a gang condenser are 
adjusted to the best setting, and also 

whether the tuning is double humped-an 
undesirable condition if at all pronounced. 

A milliammeter reading 0 to, say, 5 
milliamps, connected in series with the 
anode of the detector valve, will soon show 
how the trimming and . tuning is " going 
on." Its reading will drop, with grid 
rectification, as the best position of each 
trimmer is found. 

The tuning can be checked by noting the 
meter's reading as the dial is moved across 
the tuning position of a certain station. If 
the reading falls to a certain value, rises 
well above this value and then drops again, 
double -hump tuning is present. 

Just a slight rise in the middle dces not 
matter very much if the circuit is óf the 
bandpass type. (With an anode -bend rectifier 
the readings will increase instead of de- 
crease at maximum tune.) 

Incidentally an article on visual tuning 
methods appeared in " Popular Wireless " 
for February 24th. 

4g,[. 
UFCh.o.ee 

_ lLead ... 

Enables you to check 
your tuning at a glance. 

SIMPLE 
TO 
FIT 

nt .2a:.. 

TO -NIGHT is the exciting night. Yes- 
terday evening my brother and I put 
the last connection in place on our 

" Bifocal Three," and now, having arrived 
home with the valves, we are itching to get 
our fingers on those two magic knobs. 

The set looks a real beauty, and the 
faithful old friend which it is to replace is 
pushed away in a corner. It looks quite 
resigned to its fate, as though it knows 
full well it is a back number unable to cope 
with modern conditions. 

The Great Moment Arrives. 
Well, here goes. First of all the aerial 

and earth leads. Now the L.T. and next 
the H.T. Thank goodness we shall not 
have to buy new high-tension batteries so 
often now, due to the Westector economiser 
scheme. 

On goes the last battery connection, 
G.B.-. (How strange it seems to be 
applying such a high voltage ! Somehow it 
brings home the fact that really high- 
powered- reproduction is now at our dis- 
posal.) 

Last of all, there's the loudspeaker, 
giving a slight click as its connections are 
made. The valves are inserted in a moment. 

By Jove ! Our hands are shaking with 
the immensity of the moment, and we 
literally hold our breath as we reach out 
for the on -off switch. 

('lick ! Silence ! We wait a moment to 
snake sure the pentode has warmed to its 
work. Still silence ! 

Visions of hours spent in fault-finding 
rise up in our minds. Bat wait a moment : 

the tuning condensers are out of step. 

aF 

TWO ENTHUSIASTS 
TRY FOCUSED RADIO 
An account of first experiences with 
the " Bifocal Three," the set which 
incorporates the greatest advance of 

recent years in receiver design. 

Eagerly we turn them and immediately hear 
stations, foreigners, one after the other, and 
then the local-a stentorian voice intoning 
the second news bulletin. What quality ! 

And what selectivity that we should hear 
nothing simply because the dials were a 
little out of step ! 

The fact that the set has worked right 
away from the first try does not receive 
much thought from us. After all, wo are 
used to this, for our previous sets have all 
been from designs set out in POPULAR 
WIRELESS, and we always make a definite 
point of keeping exactly to specification. 

Fascinated by the sensitive feel of the 
set, we swing the dials backwards and for- 
wards, revelling in the amazing number 
of stations rolling in-French, German, 
British, Russian, in fact all Europe is 
represented. 

Shuts the Door on Interference. 
Thought of Europe reminds us of the 

article in POPULAR WIRELESS for March 
10th, " Europe in Focus," and then we 
realise that the focusing knobs are right 
out and therefore giving least selectivity. 
We also realise that many of the stations 

have been coming in on top of one another. 
So we hasten to " be wise and focalise." 

Selecting a spot of jazz that is coming 
through with an accompaniment of guttural 
wordage and soprano singing, we push in 
the two focusing knobs. The next moment 
we know that all the claims made for the 
" Bifocal Three " are more than justified. 

The result is like opening the door of the 
room in which the dance music originates, 
going in and closing the door after us. The 
latter effect is produced by a little touch 
on the reaction condenser (previously set 
at zero) which brings the wanted music, 
now clear from all interference, up to full 
loudspeaker strength. 

A New Experience. 
It's all so simple, and we needs must play 

with the controls like a child with a new 
toy. It is a new experience for us-we are 
masters of the European ether. 

Even stations formerly unobtainable 
come in with clearness and strength. Never 
before have we been so astounded by a 
single improvement in receiver design. 

On the long waves the effect of focusing 
is similar, and we would be content to go 
on picking out station after station and 
then bringing it into focus. But the evening 
is well on its way, and " Here comes 
Charlie," so we bow to the wishes of the 
remainder of the family and tune him in. 

Even so we do not cease to marvel. Such 
quality, such volume ! What wonderful 
times we can look forward to ! 

Thank you, POPULAR WIRELESS; and 
thank you, the British Radio Industry. 

C. M. 
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In order to assist readers who are 
entering for the Radio Play Com- 
petition, POPULAR WIRELESS has 
published several articles by experts 
dealing with different aspects of radio 
drama. This week " An Ordinary 
Listener " has been asked to give his 
views-views which are of interest to 
every radio enthusiast, whether or 
not he has entered the competition. 

PADIO DRAMA and the 
ORDINARY _ LISTENER 

ISUPPOSE, strictly speaking, I am not 
an " ordinary listener." My wife, who 
has suffered radio long and patiently, 

often calls me a most extraordinary 
listener. At the same time, by the accepted 
standards, I suppose the B.B.C. Drama 
Director would regard my listening 
activities with favour. 

I take no credit for the fact that I 
try to reproduce in my own sitting -room 
those aids to the enjoyment of a play 
which the theatre presents to all its patrons. 

My chair is a comfortable one. The 
lights are turned down a few minutes before 
the time of the play. You see, I enjoy my 
radio plays. I am ready to listen to anything 
which may be produced-tragedy, history, 
even comedy. 

One thing only I ask. After I have taken 
the trouble to put myself in a receptive 
mood, to follow the instructions and sug- 
gestions given me for ideal listening, I do 
want the author of the play to make some 
effort on his part to create for me an 
atmosphere which I can turn to some 
account. 

Radio Drama's Great Advantage. 
Perhaps I don't make myself clear.. Let 

me explain further. When I go to the 
theatre and look at the programme 
of a new play 1 form my own ideas 
of what the scenes will be like and, 
to a slightly less . degree, what the 
actors will look like. When the curtain 
goes up I am often disappointed. The 

glade in a wood " which I had pictured 
to myself so clearly and in detail appears 
like no grove I have ever seen. The 
" lonely cove on the Cornish coast " is 
glade to look like a fashionable watering - 
place in the South of France. 

Here radio drama, as I see it, starts 
with a great advantage. Instead of having 
the producer's conception of a scene 
thrust upon him willy-nilly (as in the 
theatre), the radio listener is in the happy 
position of being able to build up his own 

scene for himself as he would like it to 
be. The mind's eye is a useful thing ! 

Full Play to the Imagination. 
And so I would ask the author of a radio 

play to give me the merest indication of 
what he wants his scene to be. He can 
do it by means of " effects " ; by part of 
the dialogue.. I leave it to him, but I do not 
want a narrator who tells me in' detail 
what the author thinks the scene should 
be.. If my imagination is not allowed 
full play, then the greatest appeal of a 
radio play is lost. 

" Instead of having 
the producer's 
conception of 

a scene thrust upon him willy-nilly (as in the 
theatre), the radio listener is in the happy position 
of being able to build up his own scene for himself 
as he would like it to he. The mind's eye is a 

useful thing ! " 

The sane reasoning applies-though, 
perhaps, not quite so strongly-to the 
characters in the play. To some extent, of 

By JOHN C. 
ROBINSON 

course, our conception of a character 
must be limited by his voice or by the 
things which the author puts in his mouth. 
But even here our imagination should be 
allowed a little latitude. Let every would 
be author of radio plays avoid the Stage 
direction which reads: "he is a small man, 
growing bald with his fifty years. He 
stoops slightly, though he wouldn't admit 
it, and wears a black overcoat and bowler 
hat." 

How long can I listen 2 Here I speak 
not only for myself, but as a result of long 
experience in giving " listening parties " 
to many of my friends. 

I have never yet found a play lasting 
more than an hour receive the undivided 
attention of more than half its audience. 

Personally, I have managed on more than 
one occasion to listen to the very end. 
" Loyalties," " Obsession " and " Wild 

Decembers " are cases in point. 

Patience and Concentration. 

But as a general rule I 
would lay it down that no 
radio play should last for 
more than forty-five minutes. 
Those whose patience and 
concentration are strong will 
wish for more, which will do 
the dramatist no harm. Those 
who cannot, in the ordinary 
way, last out more than 

an hour will not have reached the stage 
of coughing and shuffling feet. 

Above all, I would beseech the radio 
playwright to keep down the number of his 
characters and to make them so different. 
in voice and manner that no one-not 
even the greatest dullard among listeners 
-can be in any doubt as to who id 
speaking. 

Up to now many radio playwrights 
seem to have disregarded these obvious 
listening facts. I suppose they will do so. 
in the future. But I have a feeling I shall 
listen to their plays all the same. Radio 
drama is great fun. 

THE "POPULAR WIRELESS" FIFTY POUNDS PRIZE . 

"POPULAR WIRELESS" offers a prize of £50 to the reader who, before March 31st, sends an original 
radio play which, in the opinion of the judges, is the best submitted. The B.B.C. undertakes to produce 
and broadcast the winning play. There are no irritating restrictions, .and the few simple rules were 
published on page 29 of last week's "POPULAR WIRELESS." Please note that your entry must bear 

a postmark not later than midnight of Saturday, March 31st. 



GS Popular Wireless, March 31st, 1934. 

THE small but gradually growing band 
of " Ten - Yearites," meaning those 
who have completed ten years' con- 

secutive service in the R.B.C., are forming 
a club. Sir John Reith is senior by a 
fair margin with his twelve years or so. 
Sir Charles Carpendale, the brothers Wade, 
Captain Chilman and Percy Edgar are in 
the next batch. Then come Mr. Roger 
Eckersley and Commander Val Goldsmith. 

It has become the custom for each official 
to entertain on the occasion of the tenth 
anniversary, which the B.B.C. marks by a 
grant of special leave and a small bonus. 

The Colonel and the Programmes. 
Now that Mr. Roger Eekersley has gone 

to America for a prolonged absence, Colonel 
Dawnay becomes Director of Programmes, 
in addition to his previous function of 
Controller of Programmes. 

Just what the distinction of duties is I 
cannot say, but one thing is certain, and 
that is that the personality of Colonel 
Dawnay will be much more decisively im- 
planted on the programmes. 

With Mr. Charles Siepmann, the Talks 
Director, also on the other side of the 
Atlantic, attending an education congress 
at Columbus, Ohio, the direction of talk,, 
too, will devolve on the colonel. 

Politicians and the Talks. 
By a curious coincidence both the 

Conservatives and the Labour Party 
have set up private committees to 
study what the B.B.C. is doing in 
politics and to suggest changes if 
necessary. There is a feeling at both 
extremes of politics that it might be 
better for all concerned if there were 
more uncensored debates and fewer 
"middle" talks. 

There is, indeed, a strong proba- 
bility that the two committees will 
reach much the same conclusions. 
This will provide a valuable lead for 
a Government inquiry later. 

Television Grievances. 
There is a good deal of organised 

agitation against the decision of the 
B.B.C. to ease off on low -definition 
television. But I have it on the best 
authority that Broadcasting House 
will not yield. 

This determination is concentrated 
in Sir Charles Carpendale and Mr. 
Ashbridge, the Chief Engineer, both 
of whom are anxious to liquidate 
television liabilities as soon as pos- 
sible. They claim the.support of the 
best independent technical opinion. 

THE 
"TEN-YEAR" 

CLUB 
Exclusive details of a select band of 
B.B.C. officials, together with other 
interesting news from Broadcasting 

House. 
By O. H. M. 

The Board of Governors. 
In view of a recurrence of the rumour 

that there will be changes in the personnel 
of the B.B.C. Board of Governors at the 
end of the present year, I have made 
careful inquiries in Government circles and 
can say on the best authority that no 
changes are contemplated until it has been 
decided what to do with the B.B.C. after 
its Charter lapses at the end of 1936. 

This, however, does not allow for 

YOUR PROGRAMMES ARE HERE! 

Somewhere in this maze of cables which is being moved to make 
room for the new Underground Railway station at Holborn, London, 
are the all-important B.B.C. telephone circuits! Actually 70,000 
telephone circuits in 100 cables are involved, and during the altera- 
tions not a single circuit will be interfered with or put out of service. 

resignations ; but I have yet to hear that 
any of these are contemplated. 

Talks by Unemployed. 
An important series of talks which will 

throw a new light on unemployment is to 
be given at regular intervals throughout 
April, May and June. The talks will be 
given by unemployed men and women, and 
will be chiefly directed upon how they 
spend their enforced idleness and what they 
are doing to adjust themselves to the hard- 
ships and anxieties of their plight. 

The series will no doubt cause a stir, and 
should result in some considerable interest 
in the work of voluntary social service, 
about which the Prince of Wales broadcast 
some time ago. 

Detector Van In East Midlands. 
The Post Office is going to have its little 

April joke by sending its detector van to 
the Nottingham, Mansfield, Newark, Grant- 
ham, Loughborough and Derby districts. 

Wireless pirates in these localities are 
hereby warned to have their joke on the 
P.O. by taking out a licence. It's cheaper 
to pay 10s. at the post office than £2 to a 
magistrate, apart from the satisfaction of 
letting the P.O. sleuth hounds waste their 

time searching for somebody whc 
does not exist. 

The Red Marley Contests. 
Since 1928 members of the Bir- 

mingham Motor Cycling Club have 
spent their Easter Monday holidays 
in competing a freak hill climb at 
Red Marley. This is not a long 
way from where the famous Shelsley 
Walsh hill climb for motor cars is 
held in Worcestershire. 

This year the Red Marley contests 
will be the subject of a running 
commentary by Major Vernon 
Brook, who is an expert in giving 
this type of broadcast. 

The commentary will be included 
in the National programme, and 
listeners will be able to share the 
thrills of possibly ten thousand 
spectators as the motor cyclists 
endeavour to negotiate the hill. This 
has no proper road surface, but some 
fearsome gradients, varying between 
one in ten to one in one and a half, 
which is steeper than most people 
can walk up, even on a dry surface 
and by digging their heels into the 
grass and loose stones ! 

There are certain to be spills, but 
motor cyclists were always tough 
sportsmen. 

" 
BIG BUSINESS " justified its claim to be 

something bigger and better than the usual 
run of musical shows by several fundamental 

features. " Big Business " had a story to tell 
like that successful musical show of a few weeks ago, 
" Love Needs a Waltz." 

These two plays stand in a class by themselves, 
because, unlike most musical shows-on the stage 
as well as on the air-they had something more than 
a flimsy story to link up the series of bright and 
tuneful musical numbers. There seemed to be some- 
thing humorous about Mr. Rigby's particular line of 
business-the manufacture of roller skates. 

s 

The dialogue of " Big Business " contained an 
unusual number of good lines. There was a publicity 
man, of course. How frequently we come across this 
brand of funny man in the entertainment world these 
days 1 I know this is an age of publicity, but, seeing 
that the stage and the screen both claim him as 
theirs, it's no novelty to find him in a radio pro- 
duction as well. Between the three media we are 
getting our fill of the publicity man. However, I 
prefer him via the unvisual medium, for he isn't a 
picturesque figure as the theatre portrays him. 

THE LISTENER'S NOTEBOOK 
Observations on programmes and 
personalities in British broadcasting. 

Mr. Charles Heslop scored a distinct success. 
For sheer hard work his part will take some beating. 
I was interested . also to hear Pat Taylor-of Step 
Sister's fame-in the cast. I had really never heard 
her before --I mean as a danseuse. 

s 

A clever item from the North Regional was Mr. 
Dunning's skit entitled " Forty Years On." Mr. 
F. E. Nichols, as a doddering old gentleman in retro- 
spective mood, gave an amusing account of the 
adventurous spirit of the " thrilling thirties." Of 
course, he was speaking in 1974. The turn was 
remarkable for its refreshing humour. 

s 
The Café Colette orchestra succeeds in chasing all 

blues away, though they become a bit exhausting 
before they are through with their programme. I 
like them, however, because their style suggests 
they aren't the least bit jealous of the Cab Calloways, 
the Louis Armstrongs and the Duke Ellingtons. I 
am with them entirely. We want melody and more 
melody. If Henry Hall is still in doubt about his 
anti -crooners I advise him to listen to Henri Leoni 
and Aranka von Major. He would see what I meal 
immediately. _ 

The B.B.C. took elaborate precautions, in the next 
of the series, to prevent a repetition of the " unde- 
livered broadcast address " sensation. Really, one 
can't blame them, for broadcasting would be an 
undignified and ungovernable affair if broadcasters 
habitually behaved as Mr. Ferrie did. Yet the cen- 
sorship persists, and listeners to whom this censorship 
is irritating .viii see in the measures taken by Mr. 
Ferrie more than a little justification. 

When a Sunday programme contains both a 
Shakespeare and an instalment of the " Pilgrim's 

(Continued on page 74.) 
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WE 

CONTINUE 

THE general survey of 
television theory and 
practice which I have 

given in the previous articles 
in this series has now 
reached such a stage that I 
think the reader will feel it is 
time to pause for breath, so to speak. It 
is true that we have but skimmed lightly 
over the ground, but we have covered it 
after a fashion, and we are in a position to 
look round a bit and reflect upon tilt 
nature of the country we have seen. 

Co-ordinating the Facts. 
In the study of so large a -subject one is 

apt to get confused by the mass of detail 
encountered unless a definite attempt is 
made to keep one's sense of perspective 
healthily at work, and I imagine a little 
help from me to that end will not be un- 
welcome to the reader who has made a 
conscientious endeavour to absorb all the 
highly concentrated information which I 
have been handing out for so many weeks. 

There is another reason why it often pays 
to stop occasionally in the study of any 
rapidly developing art and make a conscious 
effort to co-ordinate the scattered facts 
which one has learned : in acquiring those 
facts one sees a good deal of the actual 
progress which is being made all the time, 
and if time is taken to reflect upon this side 
of the matter it is often possible to form 
interesting opinions as to the general direc- 
tion in which that progress is moving. 

I think it will have been apparent that 
the general trend of television research is 
at present following two main directions : 

one concerned with reception and One with 
the transmitting end. - 

At the receiver the great practical pro- 
blem is undoubtedlz to devise ways and 
means for obtaining a bigger and brighter 
picture, and we have seen many examples 
of the success which is being achieved. It 
is only a little while, really, since the prac- 
tical limits of picture size were fixed by the 
dimensions of a little neon tube, and it was 
so feebly illuminated that it had to be 
observed in almost complete darkness. 

The Question of Size. 
Now, the common size for the picture in 

receivers such as anyone can possess is 
three inches by seven, and it is sufficiently 
bright to be seen quite clearly so long as a 
very moderate degree of darkening is pro- 
vided. 

This advance is largely the result of the 
development of receiving systems using a 
very powerful local source of light controlled 
by some sort of valve which is operated by 
the television signals, a typical example 
being found in the combination of a high- 
power electric bulb (run from the mains) 
and the Kerr cell, or the more recent Okolic- 
sanyi device. 

On these lines active research is still 
proceeding, and I believe we shall see con- 
siderable further advances before very 
long. The ideal, of course, is a picture 
comparable in size and brilliance with that 
provided by a home cinematograph pro- 
jector, and what I know of the work which 

* 

This article is in the nature of a 
summary, for in it Mr. Kendall 
" pauses for breath " and briefly 
reviews the progress we have made 
in our survey of modern television 
methods. 

With his usual genius for accurate 
compression, our contributor here 
manages to put the position into the 
proverbial nutshell. 

goes on ceaselessly behind the scenes con- 
vinces me that the realisation of that ideal 
is not so very far off. 

To be sure, a larger and brighter picture 
is not the only improvement we want to 
see: more detail and better definition are 
required, too. The results we now get are 
highly interesting, but the present amount 

TO ENLARGE THE PICTURE 
This German experimenter has mounted a large 
magnifying glass to increase the picture area, for, 
as Mr. Kendall points ont, a great drawback of 
all the earlier apparatus is the small size of the 

received image. 

By 

G. P. KENDALL 

of detail would 
probably be 
rather disap- 
pointing if it 
was regularly 
seen on a really 
large screen. 

Here we must turn to the transmitting 
side of the question, and we then find that 
we are up against what is really a radio 
problem. To get more detail we need 
more scanning lines on the picture, and it 
turns out that this in turn means a greater 
range of modulation frequencies in the 
transmitted wave. 

A Difficult Radio Problem. 
Unfortunately, such an increase is not 

permissible in a transmission on the present 
broadcast wavelengths, and so we find that 
the solution of the problem of a better 
picture by most of the existing systems is 
closely bound up with the exploration of 
new wavelengths for television. 

Such exploration is proceeding, in this 
country, at the Crystal Palace, in Germany 
and America and elsewhere, and some 'very 
interesting results are being obtained. So 
far as the television apparatus is concerned, 
it is not unduly difficult to transmit and 
receive a picture with 120 or even 180 
scanning lines, and such "a picture is ex- 
tremely satisfactory, giving really good 
definition and detail. 

It is really a matter of finding a wave- 
length where such a transmission can be 
accommodated and which is capable of 
giving the desired results from a radio 
point of view. The search is a difficult 
and probably slow one, and there are those 
who consider that it is doomed to failure ; 
but I notice that the people who are most 
closely concerned with it are also the most 
optimistic of final success. 

The Search on Short Waves. 
The subject is really a very large one, and 

I cannot hope to deal with it in any detail 
here. 

The first experiments all tended towards 
really ultra -short waves of the order of 
seven to ten metres, but it now seems that 
the purely radio problems associated with 
such waves are so difficult that it may be 
some time before their true possibilities 
can be assessed. It appears, however, that 
there is considerable interest in waves 
around 50 metres. 

*, 

A NEW LIGHT -CONTROL 
METHOD 

Some further details of a recent 
American invention. 

* 

SOME few weeks ago I referred in these 
columns to a report I had received 
from an American source concerning 

an apparent improvement on the Okolic- 
sanyi light valve. In this it will be remem- 
bered that it was claimed that the Nicol 
prisms of the original arrangement could 

be replaced by extensions of the mineral 
crystal and extra pairs of electrodes, a 
steady bias voltage being applied to these. 

The scheme interested me, because I 
found it difficult to understand how ade- 
quate polarising effects could be obtained 
in this way. It now appears that it is 
actually very difficult, because I hear that 
one of the problems involved is to prevent 
the higher bias voltages from puncturing 
the thin plate of the mineral ! 

This would seem to suggest that the bias 
must be extremely high, probably running 
into thousands of volts, so I very much 
doubt whether the scheme has much of a 
future for amateur work.-G. P. K. 
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KIT KRITICISMS 

The 

TELSEN " 323 " KIT 

THAT same extraordinary popularity of 
broadcasting which has seen the six 
million mark in licences reached and 

passed has brought with it a very natural 
demand for cheaper and simpler sets. 
Although the high -price level of commercial 
sets has been gradually dropping over the 
past years until an all -electric receiver of 
really reputable manufacture can be bought 
for less than a crystal set cost in the earliest 
days of POPULAR WIRELESS, there are still 
thousands of would-be listeners who must 
have something which costs not compara- 
tively little, but really little. 

That this means something which he can 
build for himself is obvious. The abolishing 
of factory costs is the first step towards 
cheaper radio in the home. 

At the same time, the financial considera- 
tion is not always foremost in the mind of 
the man who sets out to build a kit set. 
There is a never-ending fascination not 
only in the actual process of building a 
receiver oneself, but also in the pride 
of owning and operating something 
which can be shown off to friends and 
neighbours with a well -justified " alone 
I did it"! 

Obviously, then, it is no 
good a kit being cheap if it is 
not at the same time simple to 
build, simple to operate and 
satisfactory in its results. 

Fulfils All Required. 
Perhaps if one says that 

the Telsen " 323 " Kit is all 
these things it is the best 
praise we can give it. If 
any receiver fulfils all that 
is asked of it there can be 
nothing wrong with it either 
in conception or in practice. 

But the " 323 " happens 
to cost only 29s. 6d., and 
because of this very fact 
there is a possibility that its 
merits may be overlooked. 

There are several ways of 
building a cheap receiver-a 
receiver which costs less than 
thirty shillings. One way is 
to visit the side streets 
and markets and buy a lot 
of components from junk barrows. A 
bargain of any sort is beloved by the 
average Englishman. But a radio bargain 
is doubly enjoyed ! 

And what temptations there are ! Trans- 
formers at half-a-crown, coils for a shilling 
or so, tuning condensers at a fraction of 
their original cost, valve holders for little 

By MR. PETER SIMPLE 

more than a song.. I once built a receiver 
for myself at a cost of less than twelve 
shillings in this way, just to prove that it 
could be done! 

That, as I say, is one way. It is a very 
excellent way-if you just want to have the 
fun of building a receiver and don't worry 
about getting any results out of it. 

But there is another way. And that is 
to take advantage of the years of patient 
and exhaustive research, of the months of 
practical experiment which go into the 
preparation of every receiver issued to 
the public by the house of Telsen. 

A Guarantee of Efficiency. 

Every separate part in the " 323 "- 
and there are some twenty of them-is 
manufactured by Telsen themselves, a 
guarantee not only of initial efficiency but 
of long and faithful service. 

Just a word about the arrangement of 
the " 323 " circuit and the results which 
you may expect from it. It is a proved fact 
that a modern three -valve receiver, built 
with simple apparatus, gives a performance 
which surpasses the complicated and 
expensive multi -valve receiver with which 
constructors were struggling only a short 
time ago. 

That is why Telsen have made the 
" 323 " a " detector and two L.F." circuit. 
A dual -range aerial coil, with which is 
associated the tuning condenser and an 
aerial series condenser for greater selectivity 
under exacting modern conditions, forms 
the first stage, while the detector is 
resistance -capacity coupled to the low - 

A SET THAT ALL CAN BUILD 

The ease of construction of the " 323 " is greatly increased by the 
escutcheon assembly, front and back views of which are seen in the 
two pictures on this page. This photograph clearly shows the extreme 
simplicity of wiring which makes this new Telsen receiver a set that 

anyone can construct. 

frequency stage. A transformer provides 
the coupling for the output stage. 

Quality and volume, therefore, are the 
principal features of the design. The 
receiver is by no means limited to a few 
British stations. You will be able, under 
reasonable conditions, to secure quite a 
good bag of programmes. But as a result 

of my tests I am sure that also as a quality 
receiver on local programmes the ' 323 ' 
is going to please innumerable listeners. 

Finally, let me point out that the entire 
construction of this receiver can be carried 
out in less than an hour, and that, when 
it is complete, it presents that well -finished 
áppearancé associated with a commercial 
instrument. The only tools required are a 
screwdriver and a pair of pliers, every part 
(and this includes wire and screws) is 
included in the kit, the blue print is clear 
and gives no opportunity for mistake, 
while, above all, no technical knowledge of 
any kind is needed. In short, this is a. 
family receiver not only in operation but 
also in building. Young Horace will find 
it as easy as anyone else-though I doubt 
whether many owners will let the building 
go out of their own hands ! 

GOING -GOING -GONE! 
A timely warning against rushing 
haphazard into the search for 

radio bargains. 
,lr 

ABARGAIN is dear to the heart of man. 
Quite often it turns out to be dear 
in a sadder sense of the word. 

That twin condenser, looking so alluring 
and so cheap, may prove a snare and a. 

delusion. Ganging may be a hideous, per- 
haps impossible, task. Those tempting 
coils, gaily placarded " Originally cost 
£2 10s. Sale price, 7s. 6d.," will go to swell 
your junk box. 

Just reflect a moment. Wound to suit 
the valves and conditions of bygone days, 
the bogies of instability and bad selectivity 
are firmly entrenched. And, talking of 
valves, avoid the unknown valve like a 

plague, the motley collection one sees lying 
in window corners ticketed from ls. upwards. 
The nameless valve is notoriously greedy, 
and, apart from doubtful results, you will 
soon pay the difference in L.T. and H.T. 

Beware of Cheap Mains Parts. 
Switches, again-but volumes have been 

spoken of and to these little pests. You 
can get a switch for Id. I have seen them. 
What's more, I have bought one. It 
worked. The setting was hypercritical, but 
it did work-at one point. 

If you are a collector of antiques it may 
be worth your while to inspect those trans- 
formers modestly hiding behind the loud- 
speaker. If not-pass on. 

Above all, don't buy components for 
D.C. or A.C. mains, particularly the latter, 
on the cheap. It is simply courting disaster. 
If your pocket must be considered, a good 
plan is to choose the products of some 
reputable firm squeezed out of business by 
economic conditions. 

Recently, out of curiosity, I chanced an 
old demonstration three -valve S.G. receiver. 
Excluding valves, its cost was nearer 10s. 
than £1. For quality and pep it was excel- 
lent. But it has one trifling drawback. 

The spread of the " local," over 100 miles 
away, is 30 degrees on the dial. Have you 
ever visited the annual World's Fair ? If 
so, you will have a rough idea of its per- 
formance. 

Still, there is no need to be too pessimistic. 
Perhaps, in years to come, first editions 
of famous sets and components may be 
topping the list at Christie's. 

E. O'M. 
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WINDING SPACED COILS. 

WHEN winding coils for radio 
work it is not always desirable 

for the turns to touch one another. A 
very good method of obtaining good 
even spacing between turns is to wind 
on a piece of string at the same time 
as the wire. 

After the coil has been completed, 
the string can be removed and you will 
then have a nicely spaced winding. The 

This diagram shows the method of 
winding siring and wire on to a 
former to give equal spacing, the 

string being removed later. 

distance between the turns will, of 
course, be approximately equal to the 
diameter of the string. 

"TRANSPORTABLE" 
AERIALS 

WIRE netting, suitably arranged, 
constitutes an excellent indoor 

aerial. The writer has in use a trans- 
portable receiver which is operated in 
one of several rooms. 

To keep the receiver down to mini- 
mum size, the frame aerial was omitted 
and, instead, fine wire netting was 
tacked over the back ofthe sideboard 
in the dining -room and under the settee 
in the lounge. When the set is to be 
used in either room it is only necessary 
to connect the plug attached to the 
aerial terminal on the set to a socket 
fixed to the wire netting. See oleo 
column three. 

NON -CORRODING SPADE 
TERMINALS. 

VERY effective spade connectors 
for alcumulator leads can he 

made up in a few minutes out of odd 
pieces of lead casing from ordinary 
electric light cable in the following 
manner : 

One of the many handy uses for the 
lead casing of electric light cable. 
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ONE GUINEA FOR THE BEST WRINKLE! 
Readers are invited to send a short description, with sketch, of any original 

and practical radio idea. Each week E1 is. will be paid for the best Wrinkle 
from a reader, and others published will be paid for at our usual rates. 

Each hint must be on a separate sheet of paper, written on one side of the page 
only. Address your hints to the Technical Editor, " Popular Wireless," Tallis 
House, Tallis Street, E.C.4, marking the envelope " Recommended Wrinkles." 

Will readers please note that the Editor cannot, in any circumstances, guarantee 
to return rejected Wrinkles, and that payment for published hints is not made until 
ten deys after they appear ? 

The beat Wrinkle last week was sent by Mr. E. C. Nickson, of 132, Worsley Road, 
Winton, Patries -oft, Nr. Manchester, to whom a guinea is being awarded. 

Cut off pieces of the lead tubing, 
about 11 inches long, and briglden up 
the insides with a small file. The pieces 
will appear as A. Next, bare the end 
of the flex or rubber -covered wire to be 
used,.+'.nake a loop, and insert about 
half -way into the lead tube, and flatten 
the latter with a hammer or pliers, as 
shown at B. This will securely grip the 
flex, at thee sametime making perfect 
electrical contact with the wire loop. 

Then, with a pair of scissors or snips, 
make a cut about 4 in. long, as at C. 
Bend the two sections in to form a 
spade (D). Smooth off the rough edges 
with a file, and the connector is 
complete. 

SIMPLE TESTING PRODS. 
METAL prods are invaluable for 

testing purposes, since with a 
completed set it is rarely that one's 
fingers can be got into the nooks and 
crannies. 

When the circuit is being tested for 
continuity some means of making con- 
tact from point to point is essential. 

A very effective pair of suitable prods 
can be improvised from a couple of 
steel knitting needles. A length of 
systoflex or similar insulating sleeving 

Systoflex covering a steel knitting 
needle makes a useful testing prod. 

on each will ensure that no short- 
circuits can result, and to make a neat 
job for a permanent pair the ends of the 
sleeving can be bound with thin wire. 

Flex wires can be attached to one 
end of each prod by means of small 
brass collars, such as are used for 
coupling switch spindles. 

SOLDERING WITHOUT AN 
IRON. 

HERE'S a tip for soldering together 
two wires when a hot soldering 

iron is not at hand : 

Bare and twist together the two ends 
of wire to be soldered, and smear the 
joint lightly with flux. Cut one or two 
little pieces off a stick of solder. and 
press them into the joint also. Next fit 

over the joint a tubulous aluminium 
shield which has been made from an old 
variable condenser vane. (See sketch.) 

The solder inside the metal tube is 
heated by a match flame. 

If a flaming match is now held under- 
neath a fine connection will be the 
result. 

AVOIDING UNSIGHTLY 
WIRES. 

IT is not always necessary to erect a 
special aerial for a radio receiver. 

Very often a set is installed where it is 
inconvenient to fix an outside wire, 
and perhaps it is not desired to dis- 
figure a room with untidy inside wires. 

A very good substitute for an aerial 
can be obtained by connecting any 
fairly large unearthed metal framework 
to the set. A metal fender, a bedspring 
or any similar framework will suit 
quite well. -It should be connected to 
the aerial terminal of the set in the 
same manner as an ordinary antenna. 

- 

ALL -WAVE TUNING. 
RECENTLY the writer bad occasion 

to dismantle his S.G. three, using 
ganged condensers, in order to build 
an all -wave straight threçe, using six - 
pin coils. To get over She difficulty 
of the difference in maximum tuning 
capacities needed on the ordinary and 
short wavebands, he utilised the 
ganged '0005 condensers in rather a 
novel and certainly very useful way. 
The two sections of the condenser were 
simply connected together in series, 
and a shorting switch arranged on the 
panel to remove one of them from the 
circuit at will. In this way, with only 
one tuning dial, the maximum tuning 
capacity may be varied from a very 
useful '00025 on the short waves to the 
usual '0005 on the medium and long 
waves. 

THE PICK-UP AND D.C. 
MAINS. 

IT is advisable completely to isolate 
the pick-up from all D.C. potentials 

when working on D.C. mains. Using 
normal connections, the pick-up leads, 
and often the casing of the pick-up, 
are at the same potential above earth 
as the negative mains lead. 

Consequently, when the positive 
main is earthed there is a potential 
difference between the pick-up and 
earth of the full mains voltage. 1f 
by any chance the pick-up and some 
earthed object are touched at the same 
time a shock will be received. 
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By using the condensers shown in 
this diagram a pick-up can be dis- 
associated completely from D.C. 

mains. 
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Any chance of this happening car be 
overcome quite simply. Fig. I shows the 
circuit to be used when the volmne 
control is combined with the pick-up. 
The circuit shown in Fig. 2 should be 
used when the volume control is on the 
amplifier. The value of the potentio- 
meter should be that recommended by 
the makers of the pick-up. 

HANDY SWITCHING. 
MOST wireless enthusiasts want 

a light or electric point for 
eliminator, electric soldering iron or for 
some experhnent, and when they do 
not desire to go to the expense or 
bother of fitting wall switches, etc., the 
following idea is useful. 

A pear -type switch is wired in series 
with a lampholder, as shown in the 
diagram, one connection being of stiff 
rubber -covered wire to hold the pear 
switch and holder apart. 

F. 

To An.t/ 
tc Povnl 

q¢'Hd.cri' 

2Z EZedeu alo E4 
The stiff wire (shown black in the 
diagram) is used to keep the switch 

clear of the lampholder. 
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HOW GOOD 
IS YOUR VALVE? 
The method of calculating the mutual conductance, or 
"goodness factor," of a valve is given this week as part of 
our Beginners' Supplement. Other useful radio terms are 

also lucidly explained 
By G. V. DOWDING, Associate I.E.E. 

Mutual Conductance. 
It is this which indicates the 

" goodness " of a valve and is 
the ratio of the change in plate 
current to the change in grid 
voltage. 

It is the purpose of at least 
all amplifying valves to provide 
as large a change of anode cur- 
rent for a given grid -voltage 
variation as the conditions 
permit. 

The amplification factor de- 
notes the theoretical maximum 
of amplification possible with a 
valve, but, generally speaking, 
the higher the impedance. for a 
given amplification factor the 
smaller will be the proportion 
of this theoretical amplification 
that is obtained in practice. 

This will be clearly under- 
stood when it is realised that 
the impedance of the valve has 
to be matched" by the ex- 
ternal circuit, and that there 
are numerous restrictions on 
this latter. 

It will also be easy to see that 
for a given amplification factor 
the lower the impedance the 
greater the mutual conductance, 
or grid -plate transconductance, 
as it is sometimes called. 

GLOWING TESTIMONY 

The many uses for a neon lamp 
(seen here in an ordinary lamp - 
holder) depend upon its curious 
property of glowing and becoming 
conductive only when the impressed 
voltage reaches a predetermined 

value. 

The relationship between these 
three factors is, then, a straight- 
forward one. A rough calcula- 
tion of the mutual conductance 
of a valve can be made by mul- 
tiplying the amplification factor 
by r,000 and dividing the 
impedance into this. 

Thus a valve has an ampli- 
fication factor of 18 and its 
impedance is 12,000 ohms. 18 
multiplied by r,000 equal 
18,000. This, divided by 12,000, 
is 15, and that roughly is the 
mutual conductance. - 

Often the mutual conductance 
appears in this manner : Mutual 
conductance -2 mA./V. 

Interpreted, this means " two 
milliamperes per volt." In other 
words, a variation of grid 
voltage of s volt produces an 
anode - current change of 2 
milliamperes. 

It should be noted that 
" mu " is not an abbreviation 
of mutual conductance, but 
that it refers to amplification 
factor. Mutual conductance is 
usually denoted by Gm. or just G" 

It is the best single factor for 
judging the goodness of a valve, 
but . it should not be indis- 
criminately used as a basis of 
judgment. 

Mutual Inductance. 
The degree of coupling that 

exists between two coils. 

Natural Frequency. 
The frequency at 

which resonance 
occurs in a circuit 
containing inductance 
and capacity; the 
frequency at which 
the circuit naturally 
tends to oscillate. 

Likewise, the'natu- 
ral wavelength of a 
tuned circuit or of an 
aerial is that wave- 
length at which 
oscillation most 
readily occurs by 
virtue of the parti- 
cular capacity and inductance 
that are present. 

The term natural frequency 
or natural period is also mechani- 
cally applied. For example, if a 
loudspeaker diaphragm is said 
to have a natural frequency of 
600 cycles it is át that frequency 
that it will tend most easily to 
vibrate. ' 
Negative Pole. 

A point at which exists a 
superfluity of electrons. Elec- 
trons, therefore, - tend to flow 
from a negative pole to a 
positive pole, for the latter 
term indicates a point that is 
relatively deficient of electrons. 

According ,to the old theory, 
electrical current flows from 
a positive to a negative pole, 
but the modern electron theory 
maintains that the flow is in the 
reverse direction. 

Neon Lamp. 
A device that has many 

electrical and radio uses. It 

comprises a glass bulb filled 
with neon gas and containing 
two electrodes. 

At a certain voltage current 
passes between the electrodes, 
and a glow is caused. - 

The intensity of the glow will 
vary as with differences in the 
applied voltage, and this is 
made use of in television in 
order to transform voltage 
variations into light fluctuations. 

As a neon lamp will not glow 
at all before the voltage across 
its electrodes reaches a certain 
value it can be employed as a 
visual indicator for various 
special purposes. 

For instance, it can be in- 
cluded in a tuning circuit to 
indicate when the current in it 
rises to a maximum point and 
resonance exists. One applica- 
tion of this idea is the neon lamp 
wavemeter, often used for check- 
ing transmitters. Another, the 
tuning indicator on receivers 
that shows when a station is 
tuned in by a small neon lamp 
glowing. 

Neon lamps are also used as 
voltage stabilisers in mains 
units and in various forms of 
testing apparatus. 

Ohm. 
The unit of resistance. 

Ohm's Law. 
The most fundamental law of 

electricity, and for- 
tunately one that is 
very simple. It epi- 
tomises the relation- 
ship -between current, 
voltage and resistance 
in a circuit. 

It can be expressed 
as : 

Current (in am- 
peres) =- 

Voltage (in volts) 
Resistance (in ohms). 

From this it will be 
seen that, providing 
any two of these 
factors are known, it 
is easy to work out 

the other. The centre figure 
illustrates this clearly. 

The letter indicating the un- 
known factor should be covered 
with the finger, and then the 
other two show the calculation 
necessary. Thus, to find 
current, cover the " C " with 
the finger. This leaves V 
divided by R. 

To find voltage, cover the 
" V " with the finger. CR is 
left, and that is the arithmetical 
expression of C multiplied by R. 

Working must always be 
done in volts, amperes and ohms, 
and milliamperes, megohms and 
other such units must accord- 
ingly be translated before the 
law is used. 

The following are some ex- 
amples of Ohm's Law : 

r. A resistance is included in 
a circuit, and it is desired to 
know what voltage drop occurs 
across it. The resistance has a 
value of 4- megohm. It is dis- 
covered that the current flowing 
through it is I milliampere. 

V 
CR 

A simple method of 
calculating voltage 
current, or resistance, 
provided two of the 
three factors are 
known. An explana- 
tion of the use of this 
diagram is given in 

the text. 

Ohm's Law states that voltage 
equals current multiplied by 
resistance. Therefore we mul- 
tiply 500,000 (for megohm is 
500,00o ohms) by 00or (being 

1 milliampere expressed in 
amperes). 

The result is 5o. Thus 5o 
volts are " lost " in the resist- 
ance. 

2. The filament rating of a 
valve is 2 volts, r ampere; what 
is the resistance of the filament ? 

Resistance equals voltage 
divided by current. 

Therefore we divide 2 by .1, 
which is 20, and that is the 
resistance in ohms. 

IN PARALLEL 

Illustrating the meaning of parallel 
connections. In the two examples 
shown each component provides an 
independent path for the current. 

3. A resistance of 500 ohms 
is connected across the terminals 
of a z -volt secondary cell 
(accumulator) ; what will be the 
current flow ? 

Current equals voltage 
divided by resistance. 

2 divided by 500 is oo4. The 
current flow will be oo4 am- 
peres, and that is 4 milliamperes. 

Open Circuit. 
A broken circuit ; a circuit 

that is incomplete and through 
which current cannot flow. 

Oscillation. 
Electrical vibration ; the flow 

of high -frequency current in a 
circuit. When the power sup- 
plied is not sufficient to make 
up for the wastage of the cur- 
rent in heat while overcoming 
the resistance in the circuit, the 
oscillations die away or, in other 
words, are " damped." 

If the wastage is made up 
the oscillations will be main- 
tained, and this is what happens 
in a valve receiver when the 
reaction coil is closely coupled 
to the grid coil. 

Oscillatory Circuit. 
A circuit containing induct- 

ance and capacity and not 
more than a given resistance 
(dependent upon the resistance 
and capacity). 

Such a circuit will oscillate 
at its natural frequency when 
supplied with energy from an 
external source. 

The tuning circuits of a radio 
receiver are oscillatory circuits, 
and variable condensers are 
employed to vary their natural 
frequencies. 

* 
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Continuing his search after quality reception, our Chief Radio Consultant 
designed to receive the carrier and only one set of sidebands from a 

chatter " and heterodynes. 

SO last week you got the appearance of 
the- European ether ! In case your 
memory is week by week anaesthetised, 

let me tell you again what we found out. 
I expect the most compact revision of the 
facts is contained in Fig. 1. 

Here you see a picture (purely imaginary) 
of a mass of stations spread over the 
frequency gamut. The technical committee 
of the European Union have arranged 
them to be much too close together - 
9 kc. apart. 

The Perfect " Window." 
When you " tune " you really slide a 

window across the spectrum. In Fig. 1 (b) 
I show this. I show a perfect " window "- 
no halation occurs, only the wanted light 
shines through. 

But not by tuning windows only comes 
the light." ` Unwanted stations 
shine through . and they 
might ! " See Fig. 1 (c), showing 
how some other stations shine 
through. The whole problem is to 
design a receiver which accepts all 
the wanted -station carrier and side - 
bands and rejects all others. 

Now, I showed last week that 
you might get a weak unwanted 
station next to a strong wanted 
station, but a strong unwanted 
on the other side of the wanted. 

If you could devise a receiver 
with a window only half as wide. 
as the window in Fig. 1 (b), then 
you could accept the wanted - 
station carrier and one set of side - 
bands, but you would reject those 
sidebands of the wanted station 
interfered with by the powerful 
unwanted. 

Single Sideband Reception. 
This so-called " single sideband 

reception " is only effective, of 
course, when the wanted station 
has one weak neighbour. But 
cases do occur where the wanted 

- station is interfered with by only 
one neighbour, so that there is a 
practical value in the consideration 
of the hypothetical case. 

Question : How can a receiver be 
designed to accept only one set of 
sidebands plus carrier ? Answer : 

The superheterodyne receiver can 
be designed to accept only one set 
of sidebands plus carrier. 

This is the real recommendation 
for this type of receiver. I see no 
other advantage. Permeability 

explains how, in certain cases, a receiver 
"wanted " station can cut out " monkey 

tuning, where the all-important ratio, 
coil inductance to coil resistance, is kept 
constant, achieves a perfectly uniform 
response over the whole waveband. - 

True, it introduces mechanical ganging 
problems, but also-and more so for per- 
fection-does the snperhet. There never was 
a purely technological problem that fails 
to get solved at long last. So I say : " Don't 
let's hold up the argument for detail." 

Let's stick to- the point that the super- 
heterodyne can achieve, more easily than 
any other type of circuit, that desirable 
square -window tuning so narrow that it 
lets through only carrier and one set of 
sidebands (not carrier and two sets of side - 
bands) and as clear cut as in Fig. 1 (b). 

You know why, of course. The super- 
heterodyne works by introducing an 
oscillation of, say, 100 kc. difference 

PROBLEMS OF TUNING 

frequency from the frequency of the -wanted 
carrier and rectifying the component to 
make always that same 100 kc. frequency. 

Thus, if the wanted station is 1,100 kc./ 
sec. frequency, then the oscillation is made 
1,200 kc./sec. (1,200 minus 1,100 = 100). 
If the wanted station is of 600 ke./sec. 
frequency, then the oscillation is tuned to 
700 kc./sec. (700 minus 600 = 100). 

A Constant Beat Frequency. 
Thus, by adjusting the oscillator to be 

always Ike same difference frequency from 
the carrier of the wanted station, we get the 
same " beat " frequency set up- (after 
rectification). This rectification is done in 
the so-called first detector. So this inter- 
mediate or beat frequency has always the 
same frequency-and it is a much lower 
frequency than the wanted carrier. There is 

thus the intriguing possibility of 
doing all the filtration at a fixed, 
same, invariable, inviolable frequency 
and to make that frequency low. 

Thus a great difficulty-avoided 
in a superheterodyne-is to design 
sharp cut-off filters to perform their 
proper functions at different fre- 
quencies and to make them adjust- 
able by one handle to those fre- 
quencies. It can be done, and is 
done well, by permeability tuners, 
but it can be more easily and better 
done at a fixed frequency. 
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Fig. A is a rough diagrammatic representation of the state of the 
European ether with stations so close together that their aidebands 
most, in many cases, overlap. Fig. B is an ideal tuning " window " 
with the wanted station only appearing clear-cut in the opening. 
Fig. C is more akin to common practice with unwanted stations 

shining through on each side of the opening. 

Eliminating Heterodynes. 
So that, if I were asked to design 

the perfect receiver, I would design 
it on the superheterodyne principle, 
because it would give me this facility 
of making a very good sharp " win- 
dow." I can, in fact, make my 
window so narrow that it will 
accept only carrier plus one set of 
sidebands. And this may be a great 
facility, and will allow me to cut out 
monkey " chatter " and heterodynes. 

Of course there are lots and lots of 
difficulties. I very much doubt if, 
in cheap commercial designs of super- 
heterodyne receivers, the advantages 
I have outlined as possibilities can 
be realised as practice at the price. 
Perhaps, however, the user auto- 
matically adjusts his receiver to do 
the best possible. I don't know. 

Thus our summary is that the 
super gives us, if properly designed 
and if properly adjusted, a new 
facility-that of single sideband 
reception. Next week I shall deal 
with the transmission end. 
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OUTSIDE " THE BIO HOUSE." 

THE B.B.C. IN THE PUBLIC EYE 

"SHOOTING" THE 
BROADCASTERS 
Exclusive details about the new film 

of broadcasting. 

OK. Cut. Save 'em." The giant arcs 
. and flood lights of the studio are 

dimmed as the cameras stop 
clicking and the microphone is switched off. 

" And now, Sir John," the director is 

saying, " we want a little more austereness 
in that scene where you are letting the rest 
of the B.B.C. Board know what you think 
about the latest indiscretions of the 
programme staff." 

The B.B.C. iá starring in a film to be made 
during the next few months and shown in the 
early autumn-and is this a brief picture of a 
scene at the film studios, or at Broadcasting 
House during the shooting of it ? It is not. 

When we heard that the B.B.C. was 
going to follow America's lead and be 
the star in a British " Big Broadcast " we 
shuddered. 

Haunting visions swept over us of the 
Director -General hanging on to several 
telephones at once, the while he vigorously 
rolled chewing gum from one side of his 
face to the other and yapped down the 
phone to the various departments. It 
surely could not be true. 

No Sloppy Sentiment. 

Yet the B.B.C. is to be filmed. That 
much is true. And the click of the cameras 
may even now be heard in the otherwise 
soundless corridors and rooms of the stately 
seat of British broadcasting. But of 
desecration there will be none. 

No sloppy sentiment is to come into the 
story, and we suspect that even the Eight 
Step Sisters, should they appear, will be 
heavily veiled and most decorously covered ! 

But Henry Hall and his band will be well 
to the fore, having about -10 out of the total 
50 minutes. The theme of the film is the 
history of the B.B.C. and there will be shots 
of the new long --waver at Droitwich. 

The Post Office is making the film ; it is 
to Iast about 50 minutes- and will cost 
£7,000 or £8,000 to 
produce. 

We are looking 
forward to the re- 
lease ; we want to 
see how the B.B.C. 
wishes to appear to 
the public it serves. - 
We hope it will - 

not be too coldly 
formal. 

While critics inside and 
outside Parliament are 
hard at work pillorying 
broadcasting in its ad- 
ministrative aspects, the 
technical department of 
the B.B.C. continues to 

expand on all sides. 

WHY TELEVISION 
LAGS BEHIND 

Sir Ambrose Fleming criticises the 
monopoly of the B.B.C. as a drag on 

progress. 

THE views of thousands of listeners were 
accurately expressed at the recent 
meeting of the Television Society 

in London, when Sir Ambrose Fleming 
referred to the B.B.C.'s attitude to television 
as " over -cautious and unenterprising." 

There has long been a feeling among 
those whose entertainment comes, chiefly, 
from over the air that any chance television 
might have of being brought into the realms 
of " practical politics" is being minimised 
by the monopoly control-so far as public 
presentation is concerned-of the B.B.C. 

" Television," said Sir Ambrose in his 
presidential speech, " has not yet- had 
a fair chance to prove its entertainment 
value. There should be programmes at 
an hour when people want to listen. 
Television is in the grasp of the B.B.C. and 
its small group of Governors. Premature 
legislation can easily cripple a nascent 
industry and bind it in bandages of red 
tape. 

It is interesting to note that Sir Ambrose, 
who for more than fifty years has been 
practically connected with all forms of 
sound transmission, should now be turning 
his attention so seriously to the trans- 
mission of light. He advocates an extension 
of the period of patent protection from its 
present 14 years, as well as a broadcasting 
court of appeal representative of the public. 

* * 

THE CONTROL OF 
THE B.B.C. 

Parliamentary protest against the present 
constitution. 

TUIE rumblings at the foundations of the 
B.B.C. continue. Parliament has been 
talking about the complaints concern- 

ing the administration and the programmes 
that have been voiced abroad lately. 

Mr. Holford Knight, K.C., has done 
much to bring the matter to a head, and 
with other members of the House has - 
handed in a motion asking for the setting 
up of a Select Committee to investigate 
thoroughly the powers, administration, 
finance and expenditure of the B.B.C. 

" The Charter expires in 1936," said Mr. 
Holford Knight, " and these things ought 
to be looked into well in advance of the 
expiry date. 

So many complaints have reached not 
only the Press, but myself and other mem- 
bers, that the setting up of a Committee is 
a vital necessity. Obviously something is 
wrong with the B.B.C. for so many listeners 
to be dissatisfied. 

" It is Preposterous." 

" There is no question of the Charter not 
being renewed. I certainly do not expect 
Parliament to sanction the starting of any 
opposition broadcasting concern, as has 
been suggested, and certainly not any 
company organised by American interests. 
Such an idea is preposterous and we should 
not stand for it. 

" We are not picking any particular holes 
in the B.B.C. ; it is just a matter of a 
general overhaul of the Charter viewed in 
the light of the recent mass of criticism that 

has been levelled at 
the Corporation by 
British listeners." 

In other quarters 
the storm against a 
" hush - hush mono- 
poly," as the B.B.C. 
is called, is rapidly 
growing and is liable 
to break at any 
moment. 

To the new research 
laboratories in Balham 
have been added the tele- 
vision studio in Portland 
Place and the old Maids 
Vale skating rink, which 
you see here before the 
engineers started on its 
conversion into the latest 

studio. 
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THE Contra -phase principle of economy 
has proved one of the most successful 
and popular ever introduced to 

" P.W." readers. Of that there is not the 
slightest doubt. . 

A very large number of constructors 
built the " Double X Three " in which the 
scheme first appeared, but an even larger 
number applied it to their existing sets. 

It is not hard to find a reason for this ; 

" Contra -phasing " saves money. Its first 
costs, the costs of including it in a set, are 
a matter of only two or three shillings, and 
these are very soon 
wiped off by the saving 
of H.T. that results. 

"Electric Gearing." 
But although, a s 

I have said, many 
readers have - added 
the system to existing 
sets, this is not a 
course we recommend. 
We prefer to see it 
introduced as an 
integral part of a 
design. 

It requires only a 
couple of fixed con- 
densers over and 
above the volume control, which would, in 
all probability, be used in any case. 

It is, in fact, largely a circuital develop- 
ment and one that is as novel as it is effec- 
tive and valuable. 

Obviously, it is one of the special features 
of this " Contra. -phase Four "-the name of 
the set indicates that. Many of you already 
know all about the scheme, but we have 
garnered so many new readers during the 
past few months that a few words of 
explanation are called for. 

The object of the Contra -phase is to give 
the set a kind of electrical gearing. 

rn the ordinary way a receiver works 
full out all the time, whatever the pro- 
gramme that is being received. 

This is as bad as having a car of forty 
horsepower roaring away with the full 
strength of its forty horses at all speeds. 
Clearly, to use power in such a manner is. 
decidedly uneconomical. 

Considerable Economy Effected. 

The Contra -phase control comprises a 
poténtiometer with a switch mechanism 
incorporated in it. (A quite standard 
component, by the way.) 

The potentiometer operates as a volume 
control, but in a very special way. It 
moves the aerial input of the set over from 
the S.G. valve to the detector, and at 
minimum the S.G. valve,i.s automatically 
switched right out of action. 

AN ABSOLUTELY UNIQUE FOUR-VALVER 
of astounding range, exclusively 

FEATURING- 
AUTOMATIC QUIESCENCE CONTROL 

for Economy. 

CLASS B OUTPUT STAGE 
for Power and Quality. 

CONTRA -PHASE CONTROL of the S.G. Stage 
for using either 3 or 4 valves, as necessary. 

Designed and described by 
G. V. DOWDING, Associate I.E.E. 

A CIRCUIT TO STUDY 
The combined volume control and on -off 
switch (left) is the Contra -phase control that 
switches the input from the aerial either to 
the- S.G. valve or direct to the detector. In this 
event the S.G. valve is automatically switched 

right off and uses no H.T. or L.T. 
Note, too, the " Weatector," which is used 
in as ingenious economiser circuit between plate 

and filament of the driver valve V3. 
The last valve is one of the Class B type, with tapped 

choke output for matching your loudspeaker. 

The vital Contra -phase control is placed centrally at -the bottom. 
is the tuning Condenser, with reaction to the right, and the 

wavechange and on -off switch to the left. 

So the power of the set is exactly set for 
the requirements of the moment. Were 
the " Contra -phase Four " of normal design 
all its four valves would be in action for 
the reception of the local station as well 
as for distant listening. 

If the' total hours per month when the 
average set is used only for local recep- 
tion were totalled up, it would be found 
that considerable wastage must occur by 
this extravagant method. 

The Output Stage. 
For local and other powerful station re- 

ception the screened -grid valve, with its 
none -too -light consumption of H.T. current, 
is usually absolutely unnecessary, and in 
such circumstances the "Contra -phase 
Four " becomes a three -valve set ; but even 
then not an ordinary three -valve set, for 
the Contra -phase principle is extended. 

There is a stage of Class B for great out- 
put and good quality at a low average 
H.T. As you will all be aware, Class B 
draws an H.T. current proportionate to the 
volume. When there are only quiet 
passages of speech or music the current is 
small, and it drops even lower during 
programme pauses. . 

With every increase of volume the current 
rises-but only in proportion. You pay 
for the volume that is delivered by the 
loudspeaker-not continually and all the 
time for the probable peaks which normally 
must be legislated for, but which, in practice, 
seldom occur. 

Further Saving Accomplished. 
But our economy does not stop there. 

The driver valve, the L.F. valve which 
follows the detector, incorporates another 
" P.W." scheme - automatic quiescence 

control. 
A Westector metal rectifier 

is used for this, and it makes 
the driver valve act in a some- 
what similar manner to the 
Class B stage. The output 
from the driver is made to 
control the driver's grid bias, 
and the H.T. current con- 
sumed by this valve, too, 
becomes proportionate to the 
volume. 

What a magnificent team 
of economy workers ! 

The Contra -phase 
control adjusts the 
sensitivity of the set, 
and, when it does not 
require the S.G. valve 
in order to pull in a 
station with the 
desired power, the 
mere act of adjusting 

(Continued on next 
Page.) 

Above it 
combined 
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I THE " CONTRA -PHASE 4" 
(Continued from previous pee.) 

for the volume and taking this down to 
minimum switches the valve out of 
action. 

Meanwhile, and during the whole time 
the set is working, both the driver valve 
and the Class B valve (both of them, note) 
take only that proportion of H.T. current 
required for the volume the loudspeaker is 
delivering. - 

Yet -the quality is unaffected. The same 
purity is there, whatever the dimensions 
of the sound waves created. 
* 

* It may stagger some of you, but it is, never- 
theless,'an absolute fact that the °`Contra - 
phase Four," at minimum sensitivity and . 

for quiet passages of music, takes only 
a` mere five milliamperes or so of H T 
current ! 

Handles Big Output Power. 
And yet its power -handling capabilities 

are immense. It will work a large moving- 
-coil loudspeaker and give " mains " results. 
And a touch of the Contra -phase control 
will make it spring into an abounding 
energy, with a sensitivity such that the far - 
distant transmitters are pulled in with 
uncanny facility. 

Its selectivity is that of its coils-two 
screened units of modern design. 

DRILLING THE PANEL 
Follow the le* dimensions shown here for 

' ' the mounting of the panel components. 

æ- 

e 

Pavel Lnyo. 

THE "CONTRA -PHASE FOUR " COMPONENTS -MAKES AND TYPES TO USE 
1 d. B. Unituae 2 -gang 0005-mfd. tuning con- 

denser. 
1 Lissen 2 -gang coil unit with on -off switch, 

type L.N.5161. 
3 W.B. small -type 4 -pin valve holders, or Telsen, 

Benjamin, Lissen. 
1 W.B. 7 -pin valve holder, or Benjamin, Telsen, 

Lissen. 
1 Telsen screened binocular H.F. choke, or Graham 

Farish. 
1 Graham Farish screened H.F. choke, type H.M.S., 

or Bulgin, Telsen, Wearite. 
1 Telsen 0003-mfd. differential reaction condenser, 

or Graham Farish, B.R.G., Polar. 
1 R.I. Hypermite L.F. transformer, or Varley, 

Lissen. 
1 Igranic Class B driver transformer, or Varley, 

Ferranti, Lissen, R.I., B.R.G. 
1 B.R.G. Class B output choke, or Ferranti, R.I. 

1 T.C.C. 2-m1(1. fixed condenser, type 50, or Graham 
Farish. 

1 Dubilier 5 -mid. fixed condenser, type 4408, or 
T.C.C. 

2 T.C.C. 11-mfd. fixed condensers, -type 250, or 
Dubilier. 

1 Dubilier 0002-mfd, fixed condenser, type 820, 
or T.C.C., Lissen, Graham Farish. 

1 Dubilier 0001-mfd. fixed condenser, type 620, 
or T.C.C., Graham Farish, Lissen. 

1 Dubilier 0001-mfd. fixed condenser, type 670. 
1 Dubilier 00005-mfd, fixed condenser, type 665, 

or T.C.C. 
1 Graham Farish 100,003 -ohm 1) -watt type 

Ohmite resistance in horizontal holder. 
1 Graham Farish 50,000 -ohm It -watt type Ohmite 

resistance in horizontal holder. 
1 Graham Farish 200,000 -ohm 1?. -watt type 

Ohmite resistance in horizontal holder. 

1 Erie 30,000 -ohm 1 -watt type resistance with 
wire ends or terminals, or Dubilier, Graham 
Farish, Bulgin, varley. 

1 Lissen 2-meg. grid leak with wire ends, or Varley, 
Bulgin, Erie, Dubilier. 

1 Westinghouse " Westector," type W.4. 
1 Bulgin 50,000 -ohm potentiometer with 

switch, type V.8.38. - 
1 pair Bulgin grid -bias battery 
1 Peto -Scott panel, 12 in. 

Permcol. 
1 Peto -Scott Metaplex chassis, 

with 2j in. runner:. 
1 Bulgiu twin -plug strip, type P.30A.E. 
2 Clix accumulator spades, or Belling -Lee, Bulgin, 

Eelex. 
5 Belling -Lee wander -plugs, or Clix, Bulgin, Eelex. 
1 Belling -Lee fuse type wander -plug. 
1 Belling -Lee anode connector, or Clix. 
Flex, screws, etc. (Peto Scott). 

on -off 

clips, type No. 1. 
8 in., or Goltone, 

12 in. x 10 in. 

* 

* 
The' controls are extremely few in num- 

ber: only one .tuning knob (with concentric 
trimmer for close adjustments), reaction, 
on -off and wavechange and the Contra -phase 
v6hime-sensit ity adjustment:+ -- 

What could be simpler ? What could be 
more completely effective and attractive 
from every point of view ? 

And the whole set makes up into a 
pleasing chassis design on most up-to-date 
lines, as befits the ultra -modernity of the 
circuit formation. 

Anyone can make and operate with 
success -this newest Contra -phase receiver, 
but it will cost a little more than some.of 
those eheap affairs-cheap in price and 
cheap in quality L 

An Astounding Performance. 
You simply cannot expect to be able to 

build such a set as this for the same cost 
as a " straight four of low performance 
and high H.T. consumption. - 

The output of the " Contra -phase Fonr" 
is on a par with the average A.C. outfit ; 
such a performance was not dreamed of 
with batteries a year or so ago. And this, 
mark you, with a current outlay less than 
that of many normal threes ! 

It's a grand set, and one which we are 
exceedingly proud of, the more so because 
it has been made possible only by specialised 
" P.W." developments. The old tag, 
" Nothing like it anywhere else at -any 
price," is aptly applicable_ 

There are no components in it which are 
not readily accessible, for they are all quite 
standard lines. 

(Cony!, sed on page 68.) 

IT'S VERY EASY WIRING 
This bird's-eye view of the baseboard shows the relatively 
simple nature of the wiring. Where a lead goes through 
to a component underneath the baseboard the hole is 
numbered to correspond with the number on the under - 

baseboard diagram which is given on page 68. 
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Currents at 
frequencies of up to 

1500 KILOCYCLES 
may now be adequately 
rectified by means of the 

WX WESTECTOR 
-the new metal detector 

WRITE FOR DESCRIPTIVE LITERATURE. 

THE WESTINGHOUSE BRAKE & SAXBY SIGNAL CO., LTD. 
(Dept. P.W.), 82 York Road, King's Cross, London, N.1 

REPEAT ORDERS for the 
" GOLTONE " AIR -SPACED 
METAL -SCREENED DOWN - 
LEAD have been received from 
BRITISH AND DOMINION 
GOVERNMENTS, BRITSH 
BROADCASTING CORPOR- 
ATION, and LEADING 
CONCERNS. 

0 
l 

IN 

O 
SS 

MAN-MADE 
SUPPRESSING 

STATICS 
"GOLTONE " 

AIR -SPACED 
METAL -SCREENED 

DOWN -LEAD 
Ensures a clear back- 
ground, elimination of 
mush and man-made 
statics, and make. recep- 
tion a pleasure. 
Unpleasant noises, such 
as crackling, humming 
and other equally annoy- 
ing interferences, deprive 
the listener of the enioy- 
ment he would otherwise 
receive. 
Wide range of Inter- 
ference Suppressing 
Devices manufactured. 

Catalog se and full 
particulars on request. 

Metal Screening --1 

Cent rati;ing 
Nipple 

Downlead 
Conductor 
Air Spaced 

Outer\ 
f Braided Covering 

Rubber 
Cellular Weave 

Let "Goltone" Technical Department solve 
your Interference Problems. Send postcard 
for "Interference Elimination" form and 
descriptive folders. 
"GOLTONE" COMPONENTS are obtain- 
able from First -Class Radio Stores. Refuse 
substitutes-if any difficulty write direct. 

aard Goldstone- 
PENDLE ION titMANCIif SIEB 

FREE 
ON REQUEST 

1934-56 page 
RADIO CATALOCUE 

of interest to 
every Radio 
enthusiast. 

uvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvw 

Big Packet of Orange King 

MARIGOLD SEEDS I 

FREE To -day 
s EEDS of one of the most beautiful of hardy annuals, 

the Orange King Marigold, are presented free with 
this week's POPULAR GARDENING. These brilliant 
orange flowers will give an enchanting display of vivid 
colour in your garden and may be arranged with striking 
effect in vases for indoor decoration. No special prepara- 
tion is necessary ; the seeds are simply sown out of doors 
in spring. Buy your copy of this grand gift number NOW. 

POPULAR GARDENING 1 

On Sale To -day at all Newsagents and Bookstalls - 2D. 
e 

- c 
NVVVVVVVW\AR 
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THE " CONTRA -PHASE 4" 
(Continued from page 66.). 

But be careful that you purchase the 
recommended makes and types. This is 
particularly important in regard to the 
Class B items, for it should be noted that 
Class B is rather critical in respect to its 
associated parts. 

If you diverge from the specified com- 
ponents in any way you are diverging from 
our design, and the results which follow 
cannot be our responsibility. 

Perfectly Simple Construction. 
The use of a Metaplex baseboard greatly 

siMplifies the wiring, although,' of course, 
this is not its only purpose. 

As the under -baseboard diagram shows 
it, the baseboard is cut away to accommo- 

* 

ACCESSORIES 
LOUDSPEAKER : W.B., Celestion, Magna- 

vox, Rola, B.T.-H., Epoch, Marconiphone, 
R. & A. H.M.Y. 

BATTERIES : H.T. 120 volts.: Siemens, 
Lissen, Ever Ready, Pertrix, Ediswan, 
Drydex, Marconiphone, Grosvenor, Helle- 
sens, or Block H.T. accumulators. 
O.B. 9 volts : Drydex, Siemens, Lissen, 
Ever Ready, Pertrix, Ediswan, Marconi - 
phone, Grosvenor, Hellesens. 

L.T. 2 volts : Block, Lissen, Pertrix, Ediswan, 
Exide, Oldham, G.E.C. 

date the reaction condenser so that this 
can be symmetrically placed on the panel. 

The positions of the baseboard fixing 
screws are clearly shown on the panel 
diagram. The chassis supports each 
measurel0 in. by 24 in., and can be of five-ply 
wood, though, if Metaplex is used also for 
these, the appearance of the chassis *ill be 
improved. 

They are fixed to the baseboard by means 
of screws driven down through this, as 
illustrated in the wiring diagram. 

Those leads which are connected to the 
Metaplex are all marked " to M.B." Make 
loops in the ends of the wire and hold these 
down with small wood screws, supple- 
mented, to make the job better, with 
washers. Use any spare soldering tags 

AS 
SEEN 
FROM 
THE 
BACK 

The valves and grid -bias battery are here 
shown inserted, and the clean -lines of the 
set will be evident te all discriminating 

constructors. 

At the top of this diagram will be seen the connec 
on-off switch, which is mounted on the panel 

under -baseboard components also shows how a cut is 

from the components as washers if you are 
not stocked with ordinary ones. 

Certain leads pass through the base- 
board. These are numbered so that they 
can easily be identified in each of the 
wiring diagrams. 

There is ample room for the grid -bias 
battery on the baseboard, and this can be 

held in clips which 
you can buy for a 
few pence or which 
you can easily fashion 
from sheet aluminium 
or even tin plate. 

Now, don't forget 
that some Class B 
valves do not need 
grid bias, and that, if 
you employ one of 
these, G.B.2 becomes 
unnecessary, and that 
this point on the 
driver transformer 
needs to be taken 
direct to L.T. 
* 

THE CONTRA -PHASE CONTROL'S CONNECTION3 
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ctions to the combined 50,000 -ohm volume control and 
and effects the " Contra -phasing." This view of the 
made (top right) to accommodate the reaction condenser. 

Use about twice the normal grid -bias 
voltage for the driver valve. The exact 
figure can be found by referring to the 
valve makers' instructions and noting how 
much grid bias will be needed to cut the 
H.T. down to about one -tenth of the normal 
for the H.T. used. 

Setting the Trimmers. 
When the Contra -phase control is right 

over to the minimum position the whole 
H.F. stage is out of action, so obviously the 
trimming adjustment should be made with. 
the control moved away from this minimum 
position. Preferably, adjust it for full volume. 

Set the panel trimmer control at about a 
midway point and then adjust the trimmer 
on the body of the condenser so that the 
best possible results are obtained with at 
least two distant medium -wave stations, 
one at each end of the dial, and one long- 
wave station. 

As this description is necessarily brief we 
shall have more to say about this unique 
receiver next week. 

ALL ABOUT THE VALVES 
Make S.G. Detector Driver Class B Output 

Cossor .. 
Mullard .. 
Mazda .. 
Marconi .. 
Osram .. 
Hivac .. 
Tungsram.. 
Dario .. 

2208.0. 
P.M.12A. 
5.0.215 
8.22 
8.22 
S.G.220 
S.220 
TB422 

210H.P. 
P.M.1H.L. 
H.L.2 
H.L.2 
H.L.2 
H.210 
H.R.210 
TB282 

220P.A. 
P.M.2A. 
P.229 
L.P.2 
L.P.2 - - 
TB122 

- - - 
B.21 
B.21 - 

-- - 
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THE idea seems to be gaining ground 
nowadays that practically any old 
aerial will do for short-wave reception. 

The fact that a few feet of wire strung up 
indoors will bring in distant broadcast 
stations has led people to believe that there 
is no need to use even ordinary 
common sense in aerial design. 

Let me assure readers right away 
that this is not so. Broadly speak- 
ing, practically any type of aerial 
will work satisfactorily on short 
waves, but any given type of aerial 
can be put up either well or badly. 

I have been surprised at the 
number of hopelessly inefficient 
aerials that I have come across 
lately, and the time seems to be oppor- 
tune to make a few remarks on the subject. 
Without further preamble let us look into 
Figs. 1 and 2, which show the same type of 
aerial erected badly and well. 

Fig. 1 may be seen in practically any 
suburban back garden. It is not downright 
bad, but it is capable of much improvement 
with very little trouble. 

To start with, the down lead passes much 
too close to the gutter ; similarly, at the 
far end of the garden the end of the aerial 
is too close to the mast. The mast may be 
of metal or, even if it is a wooden erection, 
the halyard will probably be of wire, and a 
vertical length of either kind may easily 
have a bad effect upon the operation of the 
aerial. 

OUR SPECIAL SECTION FOR 
SHORT-WAVE ENTHUSIASTS 

Conducted by W.L.S. 

Fig. 2 shows a much better version of the 
same aerial. I have suggested an improve- 
ment that may not be strictly necessary- 
the increasing of the effective height of the 
system by attaching the home end to the 
chimney stack-but the chief differences 

crude indoor " doublet " aerial. Fig. 3 
shows a rather better arrangement of the 
same scheme, which may easily be erected 
out of doors. I can say definitely that the 
general interference level is very much 
lowered by using an arrangement of this 

kind. 

ABOUT YOUR AERIAL 
" How well will your aerial work ? " is the question 
where short waves are concerned, not merely " Will it 
work ? " Here are some helpful suggestions for design- 

ing an efficient " pick-up " system. 
* 

Variations in Capacity. 
As for the gutter, the worst point about 

that is that the aerial will probably swing 
in windy weather, and there will be a nice 

A COMMON ARRANGEMENT 

In this particular scheme there is insufficient 
clearance between the aerial wire and the gutter, 

a point which may result in inefficiency. 

varying capacity between the aerial and 
earth at that point. The owner will pro- 
bably remark that such and such a station 
" swings about terribly sometimes," bliss- 
fully unconscious of the fact that his own 
aerial is doing the damage. 

are, of course, the spacing at the far end and 
the pulling away of the lead-in from the 
gutter. 

My own aerial is made fast to the roof in 
a rather similar way, but it did not necessi- 
tate the laborious business of climbing 
about on the roof. I simply tied several 
yards of light string to a tennis ball and 

AN IDEAL SCHEME 

The scheme illustrated in Fits. i mould be con- 
siderably improved by the alterations indicated 

here. 

threw it over the house ! Provided that 
the string doesn't catch up among the tiles, 
there is no difficulty in hauling a wire 
over the roof and making it fast some- 
where in the front of the house. 

If there is any difficulty in throwing the 
ball clear of the roof, simply hold the string 
a few feet away from the said bsll and throw 
it sling fashion. Incidentally, it is a bit of 
a work of art to tie string securely to a 
tennis ball ; I found the best way was to 
tie it across two diameters, like a parcel. 
Even so, the small boys of the neighbour- 
hood were enriched by one or two balls 
before the aerial was finally up ! 

You will note that I have said nothing 
about the best length, best shape, etc., of 
your aerial, because, candidly, I don't think 
it matters so long as the details are right. 

A fortnight ago I showed a sketch of a 

* Strictly speaking, a. doublet 
should -be designed for one wave- 
length only, but it works remark- 
ably well over the whole short- 
wave spectrum, particularly if one 
tunes the feeders at the bottom 
end. The two horizontal lengths 
are equal, and the lead-in is a 

tti length of ordinary lighting flex, 
one end going, of course, to each 

half of the top section. 
It is advisable to keep the feeders at 

right angles to the top for the first part of 
their journey, hence the staying arrange- 
ment shown. 

At the " home " end the feeders are 
simply connected one to each end of a coil, 
which is coupled to the grid coil of the re- 
ceiver. This coil may be centre -tapped, the 
mid point being connected to earth, butt 
that is not essential. Don't spoil the whole 
thing by earthing one end of it ! 

Why Not Try It ? 
A small variable condenser may he used 

across the coil, and, if the two halves of the 
aerial are each about 20 feet, quite good 
results are obtained on all the short-wave 
broadcast bands. 

I am not quoting this as an extra -efficient 
aerial for the ordinary man, but as a way 

AVOIDING INTERFERENCE 

When interference is bad, this type of outdoor 
" doublet " aerial is advisable. Note the arrange- 

ment of the `1 feeder " wires. 

out for people troubled with local inter- 
ference from electric motors, trams, etc. 

We used to say " a good aerial is worth 
an extra valve." I rather think that is still 
correct. 

(Continued on next page.) 
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On the Short Waves-(Continued front previous page.) 

IRECEIVE so many letters from readers 
who ask me to tell them " what I con- 
sider the most important point about a 

short-wave receiver " that I have drawn a 
diagram which is a sort of compendium 
of important points. 

Observant readers glancing at the sketch 
will note at least five of them. For the 
benefit of the less observant I will list them 
herewith. 

Getting Maximum Efficiency. 
(1) Grid wiring as short as humanly pos- 

sible ; in the sketch the grid condenser 
itself forms the lead from the valve holder 
to the coil-an excellent plan. 

(2) The coil is placed in such a position 
that it is fairly close both to the valve holder 
and to the tuning condenser, but yet is not 
crammed up so tightly that inefficiency 
results. 

(3) The tuning condenser is wired directly 
across its coil. I seem to repeat this week 
after week, but you will hear more of it 
even yet ! 

(4) The tuning condenser is not larger 
than 00015; and (5) it is equipped with a 
good slow-motion dial. 

If ever there were five " secrets of short- - 

wave success," there they are. Just look 
to your set right now and see how many of 
these five points might be improved. 

W. S. C (King's -Lynn) suspects me of 
using a superhet, and wants particulars. 
Quite wrong, W. S. C. I don't use any- 
thing so large and luxurious ; but I won't 
say that I'm not working on one ! W. S. C. 
wants to form a short-wave club in the 
King's Lynn district. Will anyone inter- 
ested get into touch with him ? His address 
is W. S. Cornwell, 68, High Street. 

FIVE IMPORTANT POINTS 

This diagram 
illustrates what 
our short-wave 
expert, W.L. S., 
considers t h e 
five most im- 
portant points 
in the design 
of a short-wave 
receiver. They 
are enumerated 
at length in the 

text. 

Mr. N. P: Spooner (G 2 N S) has very 
sportingly offered to lend a helping hand to 
any short-wave enthusiast in the Bourne- 
mouth district who aspires to a transmitting 
licence. He will coach him 'in Morse and 
show him round his own gear. Mr. Spooner, 

who is an ex -Eastern Telegraph Co. man, is 
sub -county representative for the R.S.G.B. 
in that district. His address is 18, Warwick 
Road, Boscombe. Many thanks, G 2 N S ! 

J. C. P. (New Brighton) calls attention 
to two strong harmonics of Radio Nor- 
mandie (206 metres). They are his fourth 
on 51.5 metres and his fifth on 41.2 metres. 
J. C. P.-who is only thirteen, but fairly 
bursting with enthusiasm-finds W 2 X A D 
coming over R9 after dark, which, as he 
says, looks as though conditions might be 
improving at last. 

The " Threshold Howl " Problem. 
A. J. L. (Harrow) is sore vexed with 

our dear old friend " threshold howl," 
which, by the way, hasn't been mentioned 
in these pages for quite a long time Let 
me repeat my previous statement that the 
best cure of all is to scrap a transformer - 
coupled stage and substitute resistance - 
capacity coupling for it. 

Threshold howl is definitely tied up in 
some way with the L.F. transformer, and 
may be cured by shunting its secondary 
with a resistance; but this is a beastly busi- 
ness, as it only results in killing off the 
amplification of that stage. It's more 
healthy to change right over to R.C., which 
brings other advantages with it. 

V. H. C. (Northfleet) reports that con- 
ditions down to Kent seem to be good. He 
finds the 40 -metre amateur band more 
interesting than the 20, as do most of us 
these days. " 20 " is going to be good this 
summer, though. W. L. S. 

ALL the music -loving world mourns Sir Edward 
Elgar. Highbrow and lowbrow are losers 

by his recent death, while he was still occupied in 
the composition of a special Symphony for the 
B.B.C. 

An untiring worker, Sir Edward was directing the 
recording of onb of his works as lately as January 22nd 
last, when he was on what was to prove his death- 
bed. The piece was the Triumphal March from 
" Carattacus," played by the London Symphony 
Orchestra, and is just released by H.M.V. 

Made at the great composer's wish, it was per- 
sonally directed by Elgar through the medium of 
two telephone lines connecting his bedroom at his 
home in Worcester with the studios in St. John's 
Wood. 

The recordings were heard by Elgar on a loud- 
speaker in his room, and his remarks and instructions 
for further recording were reproduced in the studio 
on another loudspeaker. The March was recorded 
again and again until Sir Edward had expressed his 
approval of the final interpretation. DB2142 is a 
record that makes musical history-Elgai s last 
recording, a touching memorial in wax. 

Which is the most beautiful melody in the world ? 

An impossible question to answer, as you think of 
Londonderry Air, Smilin' Through, Drink to Me Only, 
Annie Laurie and many others. The first named is 
often given the title, and it has probably been 
recorded more often than any other, either under its 
usual name or that of Danny Boy. 

A Best Seller: 
- 

Kreisler has just made a record of it (H.M.V.), 
and- so has Alfredo Campoli (Decca), to mention 
only a couple. Campoli's record I reviewed recently, 
but Kreisler's is only just released. It should be 
a best seller-what more praise can I give ? 

From the sublime to the ridiculous. Whatever 
you do, if you are a follower of Walt Disney's Silly 
Symphotfies on the films, do not miss the Columbia 
" Disneyesque " record " Crazy Overtures." It is a 
twelve -inch disc and deals with two well-known 
overtures, that to Raymond and Poet and Peasant, 
in a fashion that can only be described as a musical 
cartoon. The former overture is, I think, the better 
of the two, and when I ask you to think of Walt 
Disney's film characters, and to picture Raymond 
as a cat, you will begin to see possibilities of a unique 
recording. Get the record and you will realise how 
far those possibilities have been realised. 

I vouch every ordinary music lover will thoroughly 
enjoy the record if he has imagination and a sense 
of humour, though certain humourless highbrows, 
while not considering the normal Raymond overture 
as worthy of serious attention, might reckon the 
" cat " version as extreme musical profanity. I 
loved it-but then I am only an ordinary sort of 
person who can laugh. 

I have lately had some hard things to say about 
the much-discussed B.B.C. Dance Orchestra. Now 

ROUND the e 
RECORDS 
Selections and recom- 
mendations from the 
latest gramophone lists 
By K. D. ROGERS. 
let me hand them a bouquet. Two of their recent 
Columbia records need special commendation- 
" Play to Me, Gipsy " (yes. the making of the " hit " 
Is still in progress) and " Unless." With these can 
also be recommended " Faint Harmony " and " God 
Bless You," in which the lady vocalist " appears." 
Get them played over for you at the dealer's and 
give yourself a treat. 

Gracie I The inn a table comedienne par excellence 
has broken out again in " Keep it in the Family 
Circle," with which she provides an excellent contrast 
in " Play to Me, Gipsy." I hear from H.M.V. that 
Gracie Fields has tied the madding crowd of admirers 
in England and has bought a villa in Capri, Italy. 
I hope we shall have no diminution in her record 
output, for Gracie's recordings are some of the 
top notes in the gramophone world, in more ways 
than one. 

A voice we do not. hear very often nowadays, 
either on radio or record, is that of " Jetsam "- 
Malcolm McEachern. But the latest Columbia 
list has done its best to make up for past neglect in 
that respect-Jetsam sings two solos on DB1320, 
and provides, with his accompanist and duettist 
Flotsam, two more on DB1324. 

Excellent Bass Rendering. 
The first dise contains " Up From Somerset " and 

" Devonshire Cream and Cider." They show up 
McEachern's fine bass voice to its full advantage, 
and I was pleased to hear how true he was, even on 
the lowest notes. 

" Pipe and Cigarette," on the other record, is a 
rather messy sort of duet, not attractive musically 
and not particularly interesting lyrically. 1 prefer 
its fellow, " Bats in the Belfry." Both are composed 
and written by Flotsam and Jetsam. 

But with our welcome back to Flotsam and Jetsam 
we must couple a good-bye. As I write this I hear 
that, for the time being at any rate, the popular duo 
act is to come to an end. Flotsam and Jetsam are 
separating, the former to go on the halls with Olive 
Groves and George Baker in a new combination, 
and he of the deep voice to appear in talkies. 

At the moment Jetsam is engaged at Shepherd's 
Bush with Gaumont British, who are doing Chu 

Chin Chou', and I understand Jetsam is really fasci- 
nated with Isis new work and will want to do more of 
it. 

I trust that the old combination will not break up 
Permanently, and that, even if we do not see them 
on the stage or hear them over the ether, Flotsam 
and Jetsam will get together and give us some 
more of fide records. 

Eight years in one art is a goodly time, but the 
public are not tired of it, and it is a pity that it 
should break up. even temporarily. 

Mr. Whittington, now on in London, has produced 
several good numbers, of which " Oceans of Time " 
is probably the best. Played by Carroll Gibbons 
and the Savoy Hotel Orpheans on Columbia CB709, it 
is shown to its best advantage. It is a number that 
suits this soft -toned, melodious band, and they 
certainly do it full justice. On the other side is 
" You're Gonna Lose Your Gal." 

At the Dorchester Hotel we find Jack Jackson 
and his Orchestra, one of the leading bande in the 
country, and one that can always be relied bn to 
give an interesting rendering of any dance number 
that is worthy of the name. H.M.V. have recorded 
" Lullaby in Blue " with this band on B0458; and 
it is one ott.he neatest pieces of work I have heard. 

It will show up any weakness in '',yeur radio - 
gramophone tonal quality. without causing over- 
loading. Milted trumpets are not easy to reproduce 
accurately, in spite of their quietness. "Try this 
record at home and hear for yourself. The number 
is good and the playing excellent. 

Well Worth Hearing. 
._ 

On the other side is " Dixie Lee," a hotter record- 
ing, but very enjoyable, and again a good receiver 
test. 

Finally, followers of Noel Coward will want 
Ambrose and his Orchestra playing " I'll Follow my 
Secret Heart " and " Nevermore," from Conversation 
Piece, on Brunswick 01708. It's a very good recording 
of these two waltzes, and is worth hearing. 

s s 

For the first time in history an album of records, 
each constitadieg a little scene from a musical play, 
have been made and will be released shortly. 

Officials of the " His Master's Voice " Company 
concluded a large gramophone recording contract 
with the chief artistes of " Conversation Piece " 
immediately after the first night for them to make 
an album of records of the principal songs. 

Yvonne Printemps, Noel Coward, Heather 
Thatcher, Moya Nugent. Maidie Andrews, Louis 
Hayward and the His Majesty's Theatre Orchestra, 
conducted by Reginald Boston, have been responsible 
for the records Nos. DA1363-1366. 

Each disc constitutes a little scene from the play 
itself. The listener is acquainted with the action by 
the words preceding each song, spoken by the 
artistes in the same way as they do on the stage. 



Popular Wireless, March 31st, 1934. 71 

Being Leaves from the Technical Editor's Notebook 

LOEWE PAPER CONDENSERS 

* 
I N other quarters there is mild controversy around 

the question " To solder or not to solder ? " We 
found the definite answer to that years ago. Our 
experience of home -constructor affairs dates back 
to the days before the B.B.C. came into existence. 

And so we are able to state as a fact that many 
constructors simply will not solder. Give them a 
set in which there are components without terminals, 
provide them with the most lucid and detailed 
description of the process and they will resort to 
any subterfuge rather than ply the soldering iron. 
That is, if they build the set at all. Many will not 
do so. 

Even a journal that professes a strong pro -solder- 
ing policy failed, in an attempt to obtain support 
from its readers, to achieve anything like a unani- 
mity of opinion. 

Therefore, if soldering is insisted upon as an 
essential element of the home construction of radio 
sets, the movement is artificially restricted. That 
is a strong enough argument against it in all con- 
science. 

And it becomes quite needless to point out the 
many advantages of " tenuinalised " wiring. 

So I am glad to see that the new Loewe Paper 
Condensers are equipped with terminals. There 
are also soldering tags for those to use who want to 
solder. 

These condensers are, of course, made by the 
Loewe Radio Co., Ltd., of Fountayne Road, Totten- 
ham, London, N.15. 

There are three values available, 1 mfd., 2 mfd. 
and 4 mfd., at the reasonable prices of 2s., 2s. 6d. 
and 4s. respectively. 

They are designed for a working voltage of 250 
volts D.C. and a plus and minus tolerance of 10 
per cent. That is to say, they are guaranteed not 
to vary more than 10 per cent from their capacity 
ratings. 

They are compact in construction and are built 
into neat bakelite cases having feet for baseboard 
mounting. 

It is said that the condensers are impregnated 
and sealed with carefully selected waxes under 
vacuum, in order to eliminate the influences of 
air and moisture as far as possible and thus ensure 
high insulation resistances. 

The three values of Loewe condenser mentioned 
in this report are illustrated here. The com- 
pact construction and the neat bakelite cases are 

shown to advantage. 

My tests definitely prove that they have these, and that they are in the other ways, too, good con- 
densers that can be fully recommended to the 
discriminating constructor. 

THE BULGIN 
" SENATOR " TRANSFORMER 

* 

* -L 

Radio has provided more contrasts in one way or another than almost anything else on earth. Take 
dimensions as an example. It is not so very long 
ago that it was generally believed that only a big 
coil could be a good coil. But some of the very best 

of modern coils are found to be little larger than 
thimbles when their " cans " are removed. 

And then, again, do you remember the sizes of 
some of the earlier L.F. transformers ? Compare 
the sizes of a range of modern transformers. They 
dwindle from constructions as big as coconuts down 
to mere matchbox sizes ! 

And that is no exaggeration at all, for the Bulgin 
" Senator" L.F. transformer is, if anything, rather 
smaller than a matchbox. 

But we have got used to such extremes and no 
one would dream of ignoring it because of its small 
dimensions. On the contrary, it is recognised that 
compactness can often be achieved without loss of 
efficiency. In which event the component in 
question naturally attains great popularity. 

The Bulgin " Senator " L.F. transformer (made 
by A. F. Bulgin, of Abbey Road, Barking, Essex) 

Jottings of Interest to Buyers. 
By G. T. KELSEY. 

IAM very glad to observe, as a result of 
a recent survey of the commercial - 
receiver market, that the battery user 

is now catered for almost to the same extent 
as the mains user. 

Those of you who have followed my notes 
for the last twelve months or so will recall 
that I have repeatedly called attention 
to the failure of commercial -set manu- 
facturers generally to give adequate atten- 
tion to the requirements of those without 
mains, and it is gratifying now to feel that 
my efforts in this direction have not been in 
vain. 

What pleases me particularly is that those 
firms who have tackled the question of 
battery receivers (and there are few these 
days that haven't) have tackled it well and 
truly, and some magnificent examples of 
modern scientific achievement are now 
available at extremely moderate prices. 
Two New Models. 

Two of the very latest models to be re- 
leased bear the Ferranti hall -mark, and they 
have every appearance of being first-class in- 
struments. Indeed, from my cursory examin- 
ation of them, I have formed the opinion 
that they are two of the most ambitious 
battery designs so far to be produced. 

The " Lancastria Battery Consolette," 
the retail price of which is 14 guineas, is a 
five -valve superhet with all the very latest 
refinements, and it is built into a most 
attractive -looking cabinet. This particular 
instrument is capable of providing an 
undistorted output of 2 watts. 

The other new Ferranti battery set is 
(Continued on page 74.) 

is small because it has a nickel -iron alloy core. 
Nickel -iron alloys possess great permeability, and so 
a given inductance can be obtained with a relatively 
small quantity of the alloy, as compared with, 
say, silicon -iron, and it is also possible to reduce 
the numbers of turns In the windings. 

Actually the primary inductance of the " Senator " 
reaches the most satisfactory value of approximately 
85 henries. Although it is primarily intended for 
use in parallel -feed 
circuits, it can be 
used in the direct 
connection and still 
maintain a useful 
efficiency so long as 
the current flowing 
through its primary 

. does not exceed 
1 milliampere. 

The ratio is 1-4, 
and as I write those 
figures it is with 
intense satisfaction 
that I reflect that, after nearly ten 
years of effort on 
my part, this logical 
manner of placing 
ratio figures is at The "Senator" transformer last becoming is, in reality, very little larger 
universal. than this photograph. It is 

But I digress. The no larger than a matchbox ! 
Bulgin " Senator" 
is built into an excellently moulded bakelite casing of 
the familiar Bulgin green colouring, and is from every 
point of view a well designed and made little com- 
ponent, able to provide a first-class performance. 

Its response is, to all intents and purposes, quite 
straight over the whole band of working audio 
frequencies. It retails at 6s. 

* * 
ERIE 

CARBON TYPE RESISTORS 

Although it is surprising what a lot of trouble 
can be caused by a quite small fault in a radio set, 
some outfits seem nearly to fall to pieces before 
they finally " park up " altogether. 

No doubt you have seen some of those dust - 
covered, aged specimens that look only fit for the 
dustbin, but appear to satisfy their owners com- 
pletely. 

They will give only a tithe of the results that they 
should be giving, but-they work I 

And a close examination of such a specimen 
would, I fancy, reveal an interesting fact, and that 
is that it was living on its resistances, as it were. 

Faults of many kinds can occur which do not 
actually stop a set working. There can even be 
broken circuits, but so long as capacity " bridges " 
will, for instance, enable R.F. energy to get across, 
the set will go on functioning. 

The " bridges " may merely be condenser actions 
between leads, etc. 

But almost invariably resistances have to act as 
current carriers. And that is why they are in very 
truth key components, the importance of which 
cannot be over -rated. 

So, above all, constructors ought to exercise the 
greatest care in the choice of resistances. 

Among the makes which I personally have great 
faith in are the Erle Carbon Type Resistors, made 
by the Radio Resistor Co., Ltd., of 1, Golden Square, 
Piccadilly, London, W.1. 

It is a long time since I first was able to publish 
a very favourable report on them in these notes, 
and my tests of some of the very latest Erie Resistors 
made prove that the original high standard has been 
fully maintained. 

A representative 
group of Erie 
products, the 
new range of 
which is fully up 
to the standard 
of the earlier 
models. A wide 
range of values 
for all purposes 
(from 100 ohms 
to 2 megohms) 
is available, and 
constructors can 
have every con- 
fidence in their 

performance. 

I can also add that, although we have from time 
to time used Erie Resistors for various purposes, 
we have not yet experienced the slightest trouble 
with them, and that is, in view of the arduous duties 
much of our gear has to carry out, by way of being 
a record in reliability, I believe. 

Erie Resistors suitable for use as grid leaks, de - 
coupling resistances and, indeed, for all the usual 
purposes are available in a wide range of values from 
100 ohms to 2 megohms. 
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The Editor will be pleased to consider articles and photographs dealing with all radio subjects, but cannot 
accept responsibility for manuscripts or photos. Every care will be taken to return MSS. not accepted for 

publication. A stamped and addressed envelope must be sent with every article. 

All Editorial communications should be addressed to the Editor, 

POPULAR WIRELESS; Tallis Hòuse, Tallis Street, London, E.C.4. 
All inquiries concerning advertising rates, etc., to be addressed to the Advertisement Offices, John Carpenter 

House, John Carpenter Street, London, E.C.4. 
The constructional articles which appear from time to time in this journal are the outcome of research 

and experimental work carried out with a view to improving the technique of wireless reception. As much of 

the information given in the columns of this paper concerns the most recent developments in the radio world, 

some of the arrangements and specialties described mats be the subjects of Letters Patent, and the amateur 

and the trader would be well advised to obtain permission of the patentees to use the patents before doing so. 

QUESTIONSAND 
ANSWERS 

THE NEW WAVELENGTHS FOR THE 
LONG -WAVE STATIONS 

The number of inquiries about the re- 
shuffle of long wavelengths-recently suggested 
at a radio conference in Geneva-shows 
that it is not generally realised that .the 
changes then decided upon do not threaten 
British listeners with reduced programme 
facilities. 

As a matter of fact, the re -shuffling leaves 
the relative positions of most, of the stations 
very much as they were. 

Daventry, for instance, remains unaffected 
on 1,500 metres. And it is not expected that 
this wavelength will be altered when the new 
" Daventry "-now building at Droitwich- 
starts testing in a few weeks' time. 

Eventually Droitwich will take over the 
5 X X programmes completely, and ample 
nótice of this will be given. As high power 
is to be employed, reception should be greatly 
improved. 

Exactly how the wavelengths of the other 
long -wavers may he affected is shown in the 
table below, which gives the old and the new 
wavelengths side by side. 

Old New 
Wavelength Wavelength 
1,935 metres ..1,948 metres 
1,875 ..1,886 
1,875 ..1,886 
1,796 ..1,807 

..1,724 

..1,648 

..1,571 

..1,500 

..1,250 

..1,209.6 

..1,145 

Name of Station 
Kaunas .. 
Huizen .. 
Brasov , Lahti...... 
Moscow No. 1 .. 1,714 
Radio Paris .. 1,796 
Deutschlandsender 1,571 
Daventry .. .. 1,500 
Kalundborg .. 1,261 
Leningrad .. 1,224 
Oslo .. .. 1,186 23 

No position for Eiffel Tower is given, it will 
he noted, as it is expected that this station will 
discontinue its broadcasts. 

Radio Luxembourg, too, is unnamed, and 
although it is not yet certain what that station 
will do, it is predicted that it will share 1,304 
metres with a new Russian station. 

For the other stations which now broadcast 
on long waves four wavelengths have been 
suggested, and if the scheme is adopted, the 
following arrangement will come into force : 

Name of Station 
Minsk .. 
Motala .. 
Warsaw .. 
Kharkov .. 

Old New 
Wavelength Wavelength 
1,442 metres ..1,442 metres 
1,357 ..1,389 
1,415 ..1,339 
1,345 ..1,293 

It is hoped that. as a -result of this scheme 
the conditions for long -wave reception- 
notably unsatisfactory since Jan. 15th, when 

the Lucerne Plan was enforced, will improve 
until station separation above 1,000 metres is 
as good as on the medium waves. 

FOR GRAMOPHONE -RECORD REPRODUC- 
TION WITH THE " BIFOCAL THREE'.'. 

M. L. W. (Pontefract).-" What I should 
like to do is to arrange a switch for gramo- 
phone reproduction. Preferably one of the 
S86 type (Bulgin), and necessitating no altera- 
tion to the panel, but using instead a long 
extension rod to project the control over the 
edge of the baseboard 

It seems to me that the following wiring 
alterations to the blue -print arrangement 
would then give the needful change-over-viz., 
remove wire marked ' EE ' from G of valve 
holder and wire up switch in the following 
manner : 

* 

STATION 
IDENTIFICATION 

TURIN 
Every regular listener to the London 

National programme who uses a sensitive 
set has noticed, during programme 
pauses, etc., the song of the nightingale 
butting in as a kind of background 
noise. This comes from Turin, who 
occupies the neighbouring wavelength 
of 263.2 metres. 

If the dials are readjusted to a wave- 
length slightly higher than that of 
London National, and reaction is applied, 
Turin can often be heard very clearly 
in this country-which is rather re- 
markable, considering that his power is 
a mere 7 kilowatts and the distance 
(from London) is 575 miles. 

The usual announcer is a lady, and 
the programme is that of the north 
Italian group, comprising Florence, 
Genoa, Milan and Trieste, as well as 
Turin itself. 

(The names of the stations are often 
given in the announcements, the 
respective pronunciations, in Italian, 
being: "Fi-ren-ze," "Gen -ova," "Mi- 
lano," " Tree -estay " and " To-rino.") 

* 
" G terminal of the V2 valve holder to the 

centre contact of the radiogram switch. 
Radio' terminal of this to the vacant EE 

wire (that is, to the terminal of the 10002 mfd. 
which is connected to grid leak). 

" ` Gramo' terminal of switch to one of the 
new pick-up terminals, arranged like the other 
terminal pairs at the edge of baseboard. Other 

pick-up terminal .by flex lead to the negative 
of grid -bias battery (14 volts in my case). 

" With this arrangement all the apparently 
important leads can be quite short, with the 
exception of the one from the ' gramo' 
terminal of switch to the pick=up terminal. 
Would it be advisable to screen this one ? ' 

The proposed arrangement is quite O.H. As you 
suppose, the only lead which is in the least likely 
to need screening is the one front " gramo " to 
pick-up terminal, and we do not expect you will find 
that trouble arises if this is left unscreened. If, how- 
ever, you wish to be sure, use the metal -sheathed type 
of wire for this and earth the metal covering. 

NEW BELGIAN STATIONS. 
P. A..(Banstead, Surrey).-" What is ,all 

this about Belgium having new broadcasting 
stations on the air ? 

" On my set I can get Brussels No. 1 and 
No. 2 stations (latter speaking_ French,. of 
course), but apart from this I have not heard 
any other broadcasting from Belgium. Yet 
this is what I read in a letter (from an old 
friend who knows my interest in wireless) 
received last week from Antwerp : 

Have you heard Courtrai or any 
of the eight or nine new broadcasting stations 
of Belgium on your set ? 

" ` From what I can make out they are not 
very powerful ones, like the B.B.0 's, but, as 
you always seem to get such good foreign 
reception, I thought perhaps you may have 
heard something of them. . . .' 

" As a matter of fact, this reference to them 
in his letter is my first intimation that there 
are any others besides the Brussels stations, 
so if you can give me any particulars of wave- 
length, etc., I shall be pleased to hear." 

Apart from the Brussels No. 1 and Brussels No. 2 
stations, which, as you know, work respectively on 
483.9 metres and 321.9 metres, Belgium now has a 
number of low -powered stations working on low 
wavelengths. 

They are of but little interest to British listeners on 
account of the fact that they do not " get over " 
sufficiently well to this country, partly because of 
their low power and partly because of their shared 
wavelengths. 

The wavelengths are as follows : 

Binche, Chatelineau, Antwerp, Courtrai and 
Wallonia all work on 201.1 metres, which they share 
with three other stations, viz., Bordeaux -sud-ouest 
(France), Nimes (France) and Turku (Finland).. 
The power of the Belgian stations in this group is 
'1 kilowatt for each station. 

There are six other Belgians working on a wave 
length of 200 metres, viz.. Liége Experimental 
Radio-Cofnte, Wallonia, Seraing, Verriers I and 
Verviers II. 

These also are all '1 -kilowatt stations, and there is 
another foreign station upon 200 metres as well, 
namely Pietersaari (Finland). It is thus improbable 
that any of the Belgians (except, of course, the 
Brussels stations) have programme value for British 
list suers. 

NO RESULTS, BUT MILLIAMMETER GIVES 
NORMAL READINGS. 

K. B. (Southampton).-" I came up against 
something the other day which seems to 
contradict the idea that a milliammeter 
inserted in the H.T. supply to check the anode 
current of a set is an infallible indicator of 
where to fend a fault. 

" The fault in this case was a nasty one- 
complete silence, in fact. Yet the loudspeaker 
was perfectly O.K., and examination of all 
connections, etc., failed to show up anything 
wrong. 

" To make it worse, there was the milli-. 
ammeter showing exactly the correct reading 
for H.T. supply. What would you advise? " 

We cannot agree that the milliammeter was not 
of service, because it indicated, by showing normal 
anode current flowing, that the valves were getting 
their voltages correctly, and thus saved wholesale 
checking of this important part of the equipment.. 

Apart from the break in one of the anode leads, 
there is always a chance that some important com- 
ponent has become shorted, so we should first check 
over this. 

Failing any trace, the next thing would be to 
ascertain that all grid wiring was intact, with 
nothing shorted, as obviously this might equally 
well have the effect of cutting out the programme. 

The valves themselves could be presumed to be in 
order, and consequently a stage -by -stage test would 
be all that was necessary to show in what part of the 
set the fault was situated. 

(Continued on next page) 
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RADIOTORIAL 
QUESTIONS AND ANSWERS 

(Continuud from precious page.) 

NO BIAS FOR A CLASS B VALVE. 
T. A. (Middlesbrough).-" In the diagram 

the lead from the transformer is marked ` To 
Bias for Class B Valve.' 

" But the Class B valve I have got must 
not have any bias, the makers say. 

" So what do I do with the lead from the 
transformer ? Leave it in the air ? " 

No. If no bias is required for your Class B valve, 
the lead in question from the transformer goes direct 
to the Manient circuit, instead of going to this via 
the G.B. battery. 

Take it to the same point as G.B. + goes to-that 
is to say to the G.B. -- terminal itself, or to any other 
point directly connected to G.B. +, such as L.T. -, 
1LT. -, or earth. 

USING A VALVE SET FOR PHONES AND 
CRYSTAL RECEPTION. 

.J. A. (Watford).-" Will you be kind enough 
to give me the information you gave to a 
reader last year about using a valve set. for 
phones and crystal reception ? 

" I cannot find the back number with this 
in, but I remember the idea clearly. It was 
telling how to use a pair of phones and 
2rystal detector, when the L.T. battery was 
on charge, by wiring an extra pair of terminals 
in the set. 

" When the battery was returned all that 
had to be done was join it up in the ordinary 
way and undo the phones, which converted 
the set back to valve reception. 

(" This is exactly what I want to do for a 
friend of mine living near here, and I under- 
stand that plenty of people in her neighbour- 
hood get excellent results from old crystal 
sets, so there seems no need for the set to be 
' off' for days at a time just because there is 
no second L.T. battery.") 

Almost any sort of valve set can be adapted in this 
way, especially if it is one using an outdoor aerial, 
but for good reception it is usually necessary to be 
situated fairly near to a broadcasting station. This 
condition is fulfilled at your distance from Brook - 
mans Park, so good results can confidently be 
expected. 

The scheme is to mount a pair of extra " phone " 
terminals near to the tuning condenser or tuning 
roil, in an accessible position, so that when the 
battery has been disconnected for charging and the 
set is normally useless these extra terminals can 
be used for phone reception. 

If the phones are reasonably sensitive and the 
aerial normally good you should have clear results 
from both National and Regional programmes. 

Here is the necessary new wiring for the extra pair 
of terminals, which, as stated, should be accessibly 
placed, but must be quite near to the tuning coil or 
condenser. 

One of the extra terminals goes to the snoring 
vanes terminal of the variable condenser, or to some 
nearer point which is directly, connected to that 
t erminal. 

The other new " phones " terminal is then joined 
by a short lead to one terminal of a crystal detector. 
The other side of the crystal detector is then joined 
to the fixed vanes of the tuning condenser. 

(Or, alternatively, if it is more convenient to wire to 
the aerial tuning coil than to the tuning condenser, 
do this, as the effect will be the same because the 
fixed and moving vanes of the tuning condenser will 
be found to be joined across the coil in question.) 

There is no switching, etc., and no other wiring. 
So all you have to do when the above modifications 
have been carried out is to join the pair of phones 
to the new terminals when the accumulator is away. 

This gives you a crystal set in which the tuning is 
carried out in the ordinary way, but upon the valve 
set's first condenser. 

When the accumulator is back again, simply 
disconnect the phones, which restores the valve set 
to its original condition. 

A GIFT FOR ALL GARDENERS 
A large packet of seeds of the beautiful 

Orange King Marigold is included FREE 
this week in every copy of POPULAR 
GARDENING (now on sale, 2d.). This 
hardy annual will make a wonderful display 
in the garden or in vases for indoor 
decoration. 

x 

* 

NO MORE VALVE 
PINS 

Mullard bring out a new type of 
base. 

LEADERS in so many valve designs of 
the past, Mullard have taken a bold 
step in the production of their latest 

range of valves, universal types for A.C. 
and D.C. They have decided to scrap valve 
pins and use a system of flat studs which 
project beyond the side of the base a matter 
of a few millimetres. 

The special holder for the new valves is a 
cup -like moulding having let into the wall 
springy clips. The whole base of the valve 
sinks into the holder, while the studs make 
contact with the clips all round the circum- 
ference of the valve. 

Two Types of Mounting. 
The grid connections of all the valves, 

triodes and pentodes alike, are made to the 
top cap, to which externally connection is 
made by a spring clip. This separation of 
the grids from the other electrodes is a very 
sane proceeding, and one that the Americans 
have carried out for some time. 

The new valves, owing to their lack of 
pins, obviously are very much shorter than 
the orthodox types of British valves, and 
so will be more convenient for use in small 
universal mains sets and car radio designs. 

Two bases are standardised, one of eight 
contacts for most of the valves and one of 
five contacts for the small diode valve only. 
But more of these valves and their 
characteristics later. 

* 
A FINE BOOK 

ON RADIO 
Radio enthusiasts will find the book 
described below of special value as 

a work of reference. 
* 

AFIFTH edition of the " Handbook of 
Technical Instruction for Wireless 
Telegraphists," by H. M. Dowsett, 

has just been published by Messrs. Iliffe 
and Sons, Ltd. 

The " Dowsett Handbook " is, of course, 
a standard work and provides a thorough 
theoretical course ; it is used by a large 
proportion of those desirous of qualifying 
for the P.M.G.'s certificate. 

But in addition it embodies a vast 
amount of practical information dealing 
with all aspects of wireless transmission and 
reception, particularly in regard to marine 
apparatus. Direction finding, for example, 
is dealt with in great detail. 

There is much new matter in the new 
edition, including up-to-the-minute details 
of the latest technique in short-wave marine 
transmission and reception and constant - 
frequency oscillators. 

There are no less than 525 diagrams and 
illustrations in this excellent 570 -page book, 
and the text is simple and readable and is 
broken up into conveniently short sections. 

We can very strongly recommend this 
book to both the experimenter and the 
professional radio man. It costs 15s. 

BIFOCAL THREE 
KIT ss w rs Author's kit of Or Yours for i First Specified 
parts, including Ready -drilled 1 o/s Panel, Baseboard and Westector, 
but less Valves and Cabinet. Balance in 11 
Cash or C.O.D. Carriage Paid, monthly pay 
£5 : 15 : 0. ments of 10/6. 

KIT "B" 
As for Kit " A," but 
with Valves only. 
Cash or C.O.D Car- 
riage Paid, £7:14:0. 
Or 12 monthly pay- 
ments of 14,E-. 

KIT "C" 
As rot Kit " A," but 
with Valves and Peto - 
Scott Cabinet. Cash 
or C.O.D. Carriage 
Paid, £8:11:0. 
Or 12 monthly pay- 
ments of 15'9. 

.T. 500 
KIT "A rl Comprising 

Kitt of FIRST SPECIFIED Components. 
including Telsea Class B Output Choke, Peto -Scott "Metaplez " Baseboard and Ready -drilled Panel and 
Terminal Strip. Less Valves and Cabinet. With FULL-SIZE 

Oct 
Blue 

21st. 
Print 

Cashoand 
copy 

O.D. Cof arriageular iPaid, £5'5-0 
or 12 monthly payments of 916 

KIT "B" 
As Rit " A," but 
including 4 Speci- 
fied Valves. Cash 
or C.O.D. Car - 

del -10-3 Paid, 
or12 monthly pay- 

ments of 13/9. ..................... 

KIT "CT" . 

As Kit " B," but 
including Pet o - 
S c o t t Specified Walnut Table Cabinet. Cash or 
C.O.D. Carriage Paid. £8-9-9 
or12 monthly pay- 

ments of 15/6. 

KIT "C As Kit " B," in. 
eluding Peto -Scott Specified Walnut Consolette Cabinet. Complete with Baffle Baseboard Assembly, but lessCarriage Speaker. 

P 
Cashaid.. 

. 

or. £Q C.O.D. v 
Or 12 monthly payments of 1613 If Peto -Scott Permanent Magnet Speaker required add 19/6 to Cash Price or add 1/9 to each monthly payment. 

-ALL THE RAGE - 
PILOT CLASS 

SPEAKER -AMPLIFIER KIT 
Assemble this amazing Unit 
yourself in less than half an 
hour. Gives seven times the 
volume with mains quality 
from your existing battery 
set. Complete kit comprises 
B.V.B. Class " B " Valve. 
Peto -Scott Permlanent Mag- 
net Moving -Coil Class " B" 
Speaker, B.R.G. Driver 
Transformer and seven -pin 
Val veholder. Peto - Scott 
Baffle and Baseboard 
Assembly, all necessary 
Wires, Screws, and plug-in 
Valve Adaptor, with full- 
size Diagrams and Assembly 
instructions. 

tBy 

Complete with Speaker 
Cash or C.O.D. RR,. 
Carriage Paid. uu 

Or send only 6 - 
Balance in 11 monthly 

payments of 5/ - 

SUITABLE FOR ANY BATTERY SET 

IMPORTANT-tarts, Kits. Miscellaneous 
Components, Finished Re 

ceivers or Accessories for Cash, C.O.U., or II.r. on ou 
own System of East/ Payments. Send us a list of you 
wants. We will quote you by return. CASH or CO.!). 
orders value over 10/- sent Carriage and Post Charge 

l'aid. GREAT BRITAIN ONLY. Irish Orders executed 
for CA.S 51 onllt. 

PETO -SCOTT CO. LTD. 77, City Road, 
London, E.C.1. Telephone: Clerkenweli 940617. 
West End Showrooms: 62, High Holborn, London, 

W.C.1. Telephone: Holborn 3248. 
Dear Sirs,-Please send me CASILC.O.D./H.P. 

or which I enclose £ s d. 
CASH/H.P./DEPOSIT. 
NAME 
ADDRESS - 
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EASY TERMS PROMPT 
DELIVERY 

Any Amplion, Blue Spot, Baker, Celestion, 
Epoch, Ferranti, Grampian, Igranic, Lamplugh, 
Magnavox, Ormond, R & A, Rola, Sonochorde 

or W.B. Speaker supplied. 

Send 51- only 
and pay balance bymonthly instalments. No 
references. Entir private and confidential 

KITS, PARTS, VALVES, ELECTRIC 
CLOCKS ON EASY TERMS. 

Send for List of 83 Speakers and state requirements 

TURNADGE & PARTNERS, LTD., 
107, Fleet Street, London, E.C.4. 

Telephone : Central 1903. 

add 
E 

. by charging accumulators in your 
spare, time. Complete plant incor- 
porating Westinghouse Rectifiers, to 
charge 105 cells weekly. Trade 
price 4 guineas or B/ monthly. 

Models for A.O. and D.C. mains. 
Also Charger for H.T Accumulators 

M.P.R. Ltd ROMFORD 

G.P.O. Engineering Dept. (No experience 
required.) Commence £4 per week. Age 
17-23. Excellent prospects. Free details 
of entrance Exam. from B.I.E.T. (Dept. 568), 

31, Oxford Street, W.1. ,ws rs.s 
WE invite readers to sup- 

port our Advertisers 
-care being taken to accept 
only announcements of 

reputable firms ! 

RADIO SUPPLIES 
send your list of Radio needs for our quotation. Kits. Parts,. Sets.etc. Everything in Radio stocked. prompt deivery. 7 days' approval, Cata- logue free.. Taylex & Standard Wet H.T. replace-. - monts stocked. 
P. TAYLOR, 9, GROVE ROAD, BALHAM, S.W.12 

Write for Illustrated 
Catalogue of 

PHONEOCABINETS 
oQf exclusivemodern 
design.- made' by 
craftsmen in Sigh- 
ly figured Oak, 
Walnut, 'or Ma. 
hogany, post free. 
I1EMAN(ABLEVALUE 
Cabinets made to 
order a speciality. 

Maker, under 
licence, of the 

HOWE BOX BAFFLE 
Recommended by 
the B.R.O. Full 
etails on request. 
ILBERT 

Cabinet Maker, Estimates Free. 
SWINDON Estd. 1666. 
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All applications for Advertising g. 

Space in POPULAR WIRELESS 
- should be addressed to the 

Advertising Department, John 
Carpenter House, John Carpenter 1 - 

Street, London, E.C.4. 
. i 11111111111111111111111111111111111111111111111111111111111111111111111111I1i- 

THE LISTENER'S NOTEBOOK 
(Continued from page 58.) 

Way," that Sunday must be something of a red- 
letter day for lovers of poetry. "Pilgrim's Way," No. 3, 
was beautifully done. Humbert Wolfe s selection of 
poems was superb. Janet Taylor, Robert Harris and 
David Tennant all spoke their lines as they should be 
spoken, though one did just hope to hear Humbert 
Wolfe again after the prologue. Unfortunately, 
we were not favoured. The only 'fault I could find 
was in the reading of the 150th Psalm. The two 
readers who read alternate verses followed one 
another much too quickly, often at the expense of 
the last two words of each verse. 

s . 

As usual, I followed "As You Like It " from a hook. 
I can recommend this practice, although in an 
abridged edition one is inclined to lose the place 
too often. Frankly, this broadcast wasn't the best 
we've ever had of Shakespeare. But the fault wasn't 
the B.B.C.'s. It was the play itself, for " As You 
Like It " lacks the dramatic force of the big tragedies. 
Nor is the poetry as grand. 

All the same, there were great moments in the 
play. The contemporary music was again supplied 
by the Dolmetsch family, and this was one of the 
broadcast's biggest features; This may seem to 
belittle the contributions of Felix Aylmer and Gwen 
Ffrangcon - Davies. Their acting was superb. 
Though a stage presentation of this particular play 
may have certain advantages over the Tadao, It is 
true to say that the singing on this occasion has never 
beers surpassed. 

* * . 

I heard a new and curious reason for not listening 
to a certain light musical show the other evening. 
It was just because the band concerned has a signature 
tune. Well, if we wash mut all the bands that have 
signature tunes we shall make a number of big holes 
in Our programmes. Broadcasting would be very 
much poorer, for instance, if Henry Hall faded out for 
good. I must say I can't understand this aversion to 
a signature time, but my informant was quite adaptant 
about this, though he couldn't state anything more 
definite than that it branded the band as an inferior 
one. C.B. 

THE B.B.C. INVESTIGATED 
(Continued from page 55.) 

proportion of licence revenue it appro- 
priates. If the B.B.C.- were really active 
and serious about this there would be lots 
of outside support forthcoming, especially 
if the B.B.C. would agree to curtail its 
publishing activities. It is all wrong that 
the B.B.C., through using the advertising 
power of the microphone, should take 
rather more. than £500,000 a year of 
advertising from a none too prosperous 
publishing industry. Let the B.B.C. stick 
to the job of broadcasting and- insist on 
getting the money to which it is entitled on 
that account. 

As to persorialitiès, we have seen how 
Sir John Reith is still the controlling spirit. 
There are periodical rumours of Sir John 
leaving the B.B.C. to take up a big job 
elsewhere. First it was the Electricity 
Commission. Then it was the American 
Ambassadorship. Then the Vice -Royalty 
of India. Now it is a Cabinet post, with a 
seat in the House of Lords. The Ministry 
of Pensions is mentioned. Another rumour 
is that Sir John will go straight into 
parliamentary politics, standing for the 
House and assuming the leadership of a 
new party on " business " lines. 

My view is that Sir John will stay where 
he .is-at least until the end of 1936. At 
the end of the licence and Charter he is 
practically certain to 'get another' honour. 

As to who will succeed him. if and when he 
hands over the B.B.C., it is obviously too 
early to say. 

Sir John's Successor. 
Col. llawnay has been " tipped " as a 

Government nominee for the job. And 
the fact that he left the Imperial General 
Staff when he was within sight of getting 
to the top suggests that he may have 
expectations of the succession at Broad- 
casting House. My own view is that Sir 
Jolm Reith will be followed by someone 
whose name has not yet been mentioned 
for the job. 

Sir Charles Carpendale, the Administra- 
tion Controller, reaches the retiring age of 
sixty this year, and it is not known yet 
whether he will accept the invitation of 
the Board of Governors to. stay . on for 
another year. If the job of Administration 
Controller is maintained it may be given to 
either Commander Goldsmith or Major 
Nicolls, who are now neck and neck for the 
preferment. 

THE LINK BETWEEN 
(Continued front page 71.) 

the " Lancastria Portable Consolette," and the price 
of this model is 15 guineas. It is similar in many 
respects to the cheaper model, but incorporates an 
extra valve, and the particularly attractive cabinet 
is provided with a ball -bearing turntable. 

Full details of these sets. as well as of all the other 
famous Instruments in the Ferranti range, are given 
in a catalogue which is available under(N0. 79.) our postcard literature scheme. 

Those Conversion Leaflets. 
Having just dug my way out of a deluge of post- 

cards (phew p, may I crave your indulgence-if yours 
happens -to be among them-for any slight delays 
which may occur in the dispatch of V arley " Bifocal " 
conversion leaflets? This morning, as I write these 
notes, it is very much a case of postcards to right of 
me, postcards to left of me, and even, I am afraid, 
postcards on top of me. 

Well, well, it only goes to prove what I have felt 
all along. Focused radio has definitely caught on, 
and there is little doubt that the interest-already 
phenomenal-will be even greater. 

For the benefit of readers who are requiring copies 
of this interesting leaflet, may I remind you that all 
applications under our postcard scheme are dealt 
with In strict rotation, and that, in these circum- 
stances, if you have not already sent in your appli- 
cation you would be well advised to do so without 
delay ? 

All you need to do is to put a large number " 78a " 
on a postcard, together with your name and address 
(in block capitals, please), and address it to me at 
Tallis House, Tallis Street, London, E.C.4. Full 
conversion details will then be sent to you free and 
post free. 

A New Cossor "Melody Maker." 
The name of Cossor's famous kit set for home 

constructors will require no introduction to our 
readers. For years it has held an esteemed place in 
the realm of home construction, and now I am de- 
lighted to learn that still another model-the " 340 " 
-has been introduced. 

Next week I am going to endeavour to give you 
full details of this very latest model. Meanwhile, I 
will just add that it is intended for batter$ operation. 

OUR POSTCARD SERVICE 
Application for trade literature mentioned in 
these columns can be made through " P.W." 
by quoting the reference number given at the 
end of the paragraph. Just send a postcard 
to G. T. K elsey, at Tallis House, Tallis Street, 
E.C.4. Any literature described during the 
past four weeks may be applied for in this 
way - just quote the number or numbers. 

* 
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., INCREASE THE SELECTIVITY OF YOUR SET! 

P/X WITH 
HANDY 
HOLDER. 2;6 

OPER 1,500,000 LISTENERS USE A 
to separate those stations that overlap each other. Get rid of that annoying muzziness 
that spoils local reception. Just FIX A PIX in your aerial lead. You will be surprised 
how sharply your set tunes, and delighted at the number of new stations you can hear 
dearly. Try one to -day. Send us 2.V-. If you are not completely satisfied, return it to 
us, within 7 days for fill! ,cland. 

. BRITISH- PIX CO., Ltd., LONDON, S.E.1. 
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TECHNICAL NOTES 
Sonic diverse and informative jottings about interesting aspects of radio. 

By Dr. J. H. T. ROBERTS, F.Inst.P. 

Trouble with a Radiogram. 
IHAD an experience with a radiogram 

recently which seemed very puzzling 
at first. This radiogram was used for 

only a few minutes at a time, and had been 
working in this way for a long period quite 
satisfactorily. Later on it began to be used 
more extensively, and it was then that the 
trouble showed up. 

I found that the rectifier in the unit which 
supplied the field current to the moving - 
coil speaker was getting very hot, and 
matters went from bad to worse until 
eventually it was hardly possible to switch 
on the radiogram without blowing the fuses -I mean the fuses inside the radiogram, of 
course, not the mains fuses. 

The unit in question was taken out and 
opened up, and it was then seen that the 
rectifier had tiny metal beads all over the 
discs, showing clearly that it had been very 
hot and that the soft white metal had 
melted out. 

The "Moving -Coil " Rectifier. 
In order to make sure that this was 

really the cause of the trouble a separate 
high-tension mains unit was brought into 
i)se, and leads from this were run to the 
field of the moving -coil speaker. Inciden- 
tally, I wanted to know the value of the 
resistance in series with the speaker field, 
and this was found approximately by the 
very simple process of connecting a three - 
volt battery to it in series with a milliam- 
meter. The milliammeter, which was a 
fairly accurate one, showed 3 milliamps, 
giving a rough idea of the resistance in 
series with the field, about 1,000 ohms. 

With this separate H.T. unit everything 
worked all right, showing that the original 
mains unit was definitely at fault. 

The problem then was to decide why 
the rectifier should go wrong, since, as you 
know, these Westinghouse metal rectifiers 
are usually exceedingly reliable. In point 
of fact, I have known them subjected to all 
sorts of abuse and to stand up to it in the 
most remarkable way. 

A Case of Shorting. 
However, in the present case I found that the resistance in series with the field 

was probably touching the metal base of 
the case and shorting. There was another 
place where one of the leads to the rectifier 
looked as though it might have been short- 
ing also. I do not know which of these it 
was, but certainly there was every evidence 
that shorting had been taking place and that the poor old rectifier had been very 
heavily overloaded. 

At first I suspected a couple of smoothing 
condensers which were across the output 
leads of the unit, but strangely enough 
these proved to be quite all right. At any rate, when a new rectifier was put in and 
care taken to insulate the series resistance 
properly, everything worked quite O.K. 
and there was no perceptible heating of the rectifier whatever. 

* 
Due to a Condenser Breakdown. 

Another trouble which I had with the 
same radiogram, although not on the same 
occasion, was with the high-tension supply 

-unit, which, of course, is entirely separate 
from the unit which supplies the field 
of the speaker. In this case also the 
rectifier showed signs of heating, although 
not to any very serious extent. After 
testing all the various tappings, I cane to 
the conclusion that ono of the eeendeusers 

I FOR 6° 

20 FOR II..ID 2 

Plain or 
Cork -Tipped 

was causing the trouble, and so made a separate test of each of the condensers. 
The particular ones which came under 
suspicion were in a 16-microfarad block of 
four condensers. 

Eventually the source of the trouble was 
traced to one of these condensers in 
the block having broken down. Accord- 
ingly, the leads were simply disconnected 
from the terminals of this particular 
section of the block and separate leads were 
run out to another 4-microfarad condenser, 
which incidentally could not be connected 
within the metal case of the mains unit and 
had to be placed outside. When this was 
done everything worked perfectly, and the 
rectifier ceased to warm up any more. - 

I mention all this because it is qùite 
likely that some of niy readers may have 
the same sort of experience at one time 
or another, and it is just as well to know 

(Continued on next page.) 
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YOU CAN TAKE IT FROM ME! 
42ke ELECTRADIX 

BARGAIN SALE LIST 
Will Save You Pounds 

ELECTRADIX 
P.W." 11 TABLE RADIO 

MIKE should be with every 
Wireless Set. Be your own 
announcer. A bakelite pro- 
duction containing the high - 
ratio transformer. Fitted 
battery plug switch and output 
terminals. The excellent 
results and low price have 
made this one of our most 
popular models. 

Only 1016 
MICROPHONE BUTTON8 
are wonderfully interesting 

for experiments with 1 Phones. 
The BATTERY SUPERSEDER 
makes H.T. from your L.T.2-volt 
battery, rectified and smoothed. 
Gives 3 tappings and lasts indefi- 

nitely. A boon I to 
those who are not on 
the mains. Reduced 
from 53,15'-. New 
and Guaranteed 37 6. 

No. 

10/6 
PARCELS of useful oddments for 
i h Experimenter who wants Coils, 
Magnets, Wire, Chokes, Condensers, 
Switches, etc., mostly ex-W.D. parts. 
\1"orth a lot more. ro lb. Ts., or 7 lb. 
5$., post free. British Isles only. 

1,000 other Bargains in our March Sale List " P." 

ELECTRADIX RADIOS, 
218, UPPER THAMES ST., LONDON, E.C.4 

Telephone: Central 4611. 

LOUD SPEAKERS REPAIRED, ,4/_ 
(Slue Spot a Speciality, 51-3 

Transformers and Headphones,. 41-, Eliminators Mains 
Transformers and Moving Coils quoted for. 24 -Hour 

Service. Trade Discount. Clerkenwell 9069. 
E. REASON 44 EAST ROAD (nr. Old Street 

Tube dtation), LONDON. N.1. 

4 YEARS USE-only twice 
recharged - PERMANENT H.T. 

lusiall the wonderful Standard Wet Battery, 
and, as thousands of others, end H.T. 

troubles for good. C. L.W., of 
Lewisham wntes,'Ibougbt h- the battery nearly 4 
years onlyt and this 

e secondime I have 
had to recharge., am well 
satisfied with low cost 
and dead silent power." 
Why put up with dry battery 

replacements and poor results when running down? The 
Standard gives abundant power, pure tone, lasts years. 
Periodical replenishment all that is necessary 120-v. 
12,500 m.a. £2 complete, Carr. paid. Write 
for details. ALL STANDARD BATTERY 
SPARES SUPPLIED.-The Wet H.T. Battery 
Co. (P.W.), 26, Lisle Street, London, W.C.2. 

Gerrard 6121. 
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TECHNICAL NOTES 
(Continued from previous page.) 

what to look for. It was rather curious 
that both these particular troubles should 
have arisen, as there was probably no con- 
nection whatever between them. 

Puzzle : Find the Motor. 

Talking about radiograms, I was listening 
to one in a friend's house the other day; 
he had not had it very long and was 
displaying it with the usual pride of the 
new owner. On switching on the radio, 
however, this was accompanied by the 
most appalling crackling, which had a 
rhythmical sound about it, very suggestive 
of a motor, but the crackling was so bad 
that I started to look about for bad contacts 
or broken leads. 

At any rate, after a few minutes of this 
it suddenly dawned on me that the best 
place to look for a motor was in the gramo- 
phone part of the cabinet, and on lifting 
the lid there, sure enough, was , the cause 
of the trouble. The gramophone motor had 
been left switched on whilst the radio was 
working, and all the crackling we were 
picking up was from the motor, which was 
of the commutator type. On switching off 
the motor everything was quite all right, 
and the radio part of the set worked per- 
fectly. My friend heaved a sigh of relief 
at finding that this beautiful radiogram 
was really quite in order, and everybody 
wondered why everybody else had not had 
the sense to look under the lid ! 

This sounds very silly, I know, but since 
mentioning it to one or two other people 
I have been told that it is a thing that has 
many a time happened before. Probably 
some of you have had precisely the same 
experience, which only goes to show how 
you can look for the cause of trouble in 
distant places when, in point of fact, it is 
under your nose all the time. 

A Curious Fault. 

While I am on this subject I may as 
well take the opportunity of mentioning 
another rather curious thing which cropped 
up the other day. I was listening to a 
record, and the reproduction was "rattly" 
or " reedy," the owner of the set explaining 
that it was due to a fault in the diaphragm 
of the moving -coil speaker. It sounded to 
me, however, like something wrong with 
the pick-up or- indeed with the needle 
itself ; it gave me the impression that the 
needle was not properly tightened up in the 
needle holder. 

On examining the pick-up I found that 
the needle could not be pushed very far 
into the holder, with the consequence that 
it was a bit wobbly, and, of course, this 
was more so with a fine needle than with a 
thick one. I decided that it was worth 
while to have the pick-up off and look at 
it, and, in doing so, it dawned on me that 
probably there was a piece of broken needle 
up at the top end of the holder. Sure 
enough, when we got the pick-up under the 
light and used a pin for probing down the 
holder we found that there was some loose 
object at the bottom. 

Cutting Out Mush. 
Noises in a set come from a great variety 

of causes, and different remedies must be 
sought accordingly. But " mush," as it is 
vaguely called, can often be cut down by 
means of a high -note filter, cutting off fre- 
quencies above, say, 5,000 cycles. This 
will probably be found a very useful ad- 
junct, especially to a very sensitive set 
which is being used near its highest sensi- 
tivity. 

If you adjust the filter to cut off somewhat 
lower frequencies, say down to 4,000 or 
3,000 cycles, you will almost certainly begin 
to notice a preponderance of bass : actually 
it is only an aural illusion, due to the absence 
of the high notes and the relative strength 
of the bass. 

Noise v. Signal. 
When you are listening to a local or power- 

ful station, however, where the ratio of 
signal to noise or mush is much higher, 
you may not need the filter, and so it is 
useful to have a switch to cut it out when 
not required. It is no easy matter to design 
a set that will bring in very strong and very 
weak stations indiscriminately-perhaps I 

* 
NEXT WEEK 

TWO FINE FEATURES :- 
A NOVEL PICK-UP 

ADAPTOR 
AND 

PRACTICAL HINTS 
FOR 

D.C. MAINS USERS 
* * 
should say equally efficiently-and therefore 
a filter which can be put easily in or out of 
circuit is very useful for equalising things. 
Such a device is included in a good many 
commercial sets on the market. 

Recent Television Developments. 
An interesting and probably important 

development is being made in connection 
with television. I expect you know that 
the television of a film is much less difficult 
than the television of a direct subject, espe- 
cially an outdoof scene. Consequently 
there has been a tendency of late to concen- 
trate upon the televising of films of events 
rather than upon the actual events at the 
time of happening. 

This, of course, is not television as ordin- 
arily understood, but clearly the shorter the 
" delay " between the event and the trans- 
mission the more nearly the system corre- 
sponds to true television. With this idea 
in mind some German inventors have now 
developed a system in which a film of the 
event is taken by film camera in the or- 
dinary way, the film, however, passing 
straight on into developing and fixing tanks, 
and then before the television transmitter. 

The actual " delay " is only 10 seconds, 
and the film is televised whilststill wet. As 
it is a negative it is " reversed " in the pro- 
cess of transmission by a simple electrical 
device. 
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The compact and efficient H.G. stage 
in the "Adapto'' Three. 

OTHER 

ITEMS INCLUDE: 

D. 

IS ALL YOU PAY 
for 

BRITAIN'S LEADING 

RADIO MAGAZINE 
THE 

APRIL NUMBER 
of which 

FEATURES : 

"S.T.300 STAR"-YOUR 

GUIDE TO SUCCESS 

BY 

A view of the transmitter room at 
Bisam berg. 

JOHN SCOTT-TAGGART 

How to Obtain 
Better Radio 

+ + 

B.B.C. News 

+ s - 

Some Novel 
Television Ideas 

Topical Tips 

From My Armchair 
By S.T. 

etc., etc., etc. 

F.Inst.P., A.M.I.E.E. 

"BIG POWER AT BISAMBERG" 
Details cf the high-powered Austrian Broadcaster 

AND 

THE "ADAPTO" THREE 
A dual -capacity receiver 
for short-wave reception. 

Adjusting the tone control on the "S.T.300 Star." 

In no other monthly radio 
paper can you get such a 

wide variety of authentic articles. 

THIS MONTH: 

The World's 
Short -Wave 

Broadcasters 

+ + 

Some Wireless 
Cabinet Woods 

+ 

Rapid Radio Repairs 

The New 
Power Valves 

Sound or Vision 
with One Receiver 

etc., etc., etc. 

Every type of radio enthusiast is 

catered for-the constructor, ordinary 
listener and long - distance man. 

The WIRELESS CONSTRUCTOR 
GET A COPY TO -DAY ON SALE EVERYWHERE 
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EVERY 
owner of a wireless 

set, whether he be ardent 
experimenter or ordinary 
listener, must have a copy of 
this handy 24 -page atlas and 
guide ,book. It helps you to 
tune in to any station to which 
you wish to listen, and it can be 
kept beside your set as a per- 
manent record of your own dial 
readings. 

There are many pages of 
beautifully -printed maps, 
showing clearly at a glance just 
where all these " foreigners " 
are, and there is a complete 
alphabetical list of all the 
principal stations with their new 
wavelengths as allotted by the 
Lucerne Wavelength Conference. 

On Sale. at all Newsagents ari& 
Bookstalls. 
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