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* RADIO-

TRANS-

Note new

Earth Terminal, invalu-

M able in two-transformer-

/4 coupled sets. Built for

ermanent efficiency.
atiog 3-1 and 5.1

Price, each, 12/6

The ** ACE’ TRANS-
FORMER has been
s!lec_ially designed for in-
clusion in all Portable
Sets and where space i8
limited. Similar finish
to the * Radiogrand.”
Price, each, 8/6 Made }
in ratios 3-1 and 5-1. P

A Mere novelty in transformer construction when not
-*;.applied to progress holds no place in the * TELSEN '
i;plicy. The merits and properties of all metallurgical
2 Jby-products have been exploited, and we are firmly
convinced that for natural reproduction and 1ony s
service there are none to equal ‘* TELSEN ' Trans-
* formers. They are not made with a nickel alloy core.
“but are built on sound radio engineering principles
“which time has proved to be trustworthy . . . and
. # testq have proved them to be a fitting component for
“he highest-grade receiver. Telsen Transformers main /
_tain ~their remarkable volume and clarity of repro-
<-dugtion throughout the entire musical score.
Get volume with
yre; . tanc -« . Get repre-
s’ \yneanny.-in its : realism. .. ?
nsformers. .. _aTry. ‘“Télsen."” théy
ive . Permauent -Etficiengy”! .

Aduvt, of Telsen Eleciric Cd., Lid., Bivmwmgham.
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THE BURTON EMPIRE TWO, Bat.
tery model, in moulded Balkelite case.
The Ideal XMAS Gift Set. Price,567/6

THE BURTON EMPIRE THREE,
SCREEN 'GRID, Battery model, here
illustrated. . , - Price, £8 12 6

THE BURTON ALL-MAINS TWO.
A.C. model . . Price,£10 10 0

THE BURTON ALL-MAINS THREE.
A.C. model . . . Price, £14 0 0

THE BURTON EMPIRE THREE,
Battery model . . Price, £5 10 0

As it is sald, sung, or played, so
you hear it on a BurTon Receiver ;
eloquence and artistry are por-
trayed with equal faithfulness. For
performance, appearance and
value every BurTon Receiver is a
masterpiece in its respective class.

Send for latest lists, or ask your
dealer for a demonstration.

Made by—C. F. & H. BURTON, PROGRESS WORKS, WALSALL, ENG.
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ERITISH BOOKS FOR BRITISH CHILDREN

Easy to Pack—Cheap to Posi—Certain to Please

IVE the children books th is
year—they are the best gifts

b he . d ;
ﬁmAMplo \fag and never fzil to please.

Here are books for children of all
&*F—MN",AVL“FOR BoYs ages—from six to sixteen, beanti-

1931 ! fully illustrated, stoutly bound
- and packed from cover to cover
with lively fun in picture and
story., Most of them contain
beautiful coloured plates and
many pages printed in colour,
If you want a present that will
keep the children happy during
the long winter evenings you
cannot do better than to choose
one of these famous *All
British”” Annuals, Your news-
agent or bookseller will show
you any of these books,

PUCK:

ANNUAL

Adventnre, falry, animal, and
humorous stories and dainty 5/-
verae, colour plates and black
and white 1]lustxanom

Adventure! Athletics! School ! '
Stories and articles about 6/-

schoolboys’ lifo together with
ety a weﬂtg of illustrations.

i 3 An  admirable collection of An ideal gift for boys and girls
glrll‘sl:gh!;;lous?xwt:]t"vl»lelb\oe”)e‘:\'g 6/- illustrated stories for ‘* rcad- , from  seven to fourteen. 6/-
old. Full of amusing pictures, ing to little 1pcople ”_Also Coloured plates, splendid tales, net.
stories, and puzales. et. %)cturesco( the famous Bruin net and scores of amusing pictures.

T BRITISHY
Bovs ANNUA

The ideal book for boys. Con.

School and adventure stories: For adventure - loving

also interesting articles, and 5/- between nine and twelve ymxs 2/6 tains thriiling stories of school, 5/_
250 illustrations in colours and Contalns 128 pages of healthy, spert, mystery and adventure. t
black and white, net. gripping adventure tales. Also useful articlcs. net.

o

THE GREV'RIAQS

OLEH)AY

FOR BOVS ANDGIRLS

A book for the nmnly boy
between 10 and years.
Thrilling adven!.me stories, 6/-
articles and beautiful plates.

SCHO 0L FRIEN D

1951 ANNUAL

Entertaining stories and

articles, lovely colonred plates 6/-
and illustrations that will de- t.
light every schoolgirl, net

832 pages of reading. Stories
of school, footer, mystery and

adventure. Snlcndtd articles. 12 6
Many pages of t)hotographx t
and 12 colour plate EEL
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li Five New I
Jarconi Valve

A new range of 2-volt valves which is clearly pre-eminent from every
essential standpoint —a range which, examined individually, is without
superior—which, considered collectively, is positively astounding in its
efficiency. The new Marconi 2-volt series provide. a type for every
purpose ; -each combines very high mutual conductance. extreme economy
and perfect reliability, a complete team giving truly amazing results.
feature desirable in the ideal H.F. amplifier; Marconi S2/c lllll
combines a very high amplification factor with very moderate
impedance, thus giving enormous magnification in any receiver. ,
82 C Unvarying in characteristics, S2/c will set new standards in 20 =
successful H.F. amplification..
Amp. Factor 330, Impedance 300,000 ohms, Mut.Cond. {.1MA /voit.

.lll'”“ A 2-volt general purpose valve with a mutual conductance of ”ull!l.
| {.1 MAjvolt! Marconi HL2/c has an amplification factor of 22
and an impedance of only 20,000 ohms; thus it combines good
magnification with high quality reproduction. Entirely non-
Lg/ microphonic and having a long useful life, HL2 fc is ideal for the 8,6
C H.F. stages of portables, for detection or as an initial L.F. amplifier.
Amp. Factor 22, Impedance 20,000 ohms, Mut.Cond. 1.l MA/volt.

Remarkably high mutual conductance—1.55 MA /volt—excellent '
amplification combined with particularly fine reproduction— ’
these are outstanding in the performance of Marconi L2 /b, a new
2-volt fow: frequency and general purpose valve of exceptional

efficiency.. L2/b is a sensitive heavy duty detector, and.a supreme 8,6

IIIIH“ A new 2-volt screen grid valve which at last provides every

initial L.F. amplifier.

L2/ B ,
Amp. Factor 15.5, Impedance 10,000 ohms, Mut.Cond.i.55 MA%voit.

, Volume enough for most purposes—magnification of a high order | )

| —this is the ambition which has been realised in Marconi LP2/c— “l"ll.
the new 2-volt power valve with an amplification factor of 8 and -

‘ an impedance of only 4,000 ohms—mutual conductance 2.0
MA/volt! LP2/c is the supreme output valve for portables and, ,
2 C in fact, for every set in which the highest standards of efficiency 10 6

and economy must be maintained.
Amp. Factor 8, Impedance 4,000 ohms, Mut.Cond. 2.0 - MA/volt.

.I'II”“ A new 2-volt super power valve with characteristics superio'r to ”l"l!l.

those of any 6-volt type—truly a crowning. achievement of

Marconi -research! Marconi P2/b successfully unites a high

amplification factor with the low impedance of only 1,850 ohms. ,
2 B Exceptionally steep slope renders it the foremost output valve for 1 3 6

ample volume, pure tone and moderate current cohsumption.

Amp. Factor 6.5, Impedance 1,850 ohms, Mut.Cond. 3.5 MA/volt.

USE THE VALVES f_%ﬁf‘“—-THE EXPERTS USE !
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Seven point suspension
definitely prevents
micmphonic noeises

—~-by eliminating
filament  vibration

Microphonic noises in a Receiving Set
are usually traceable to the Detector
Valve. Nine times out of ten the cause
is filament vibration. Look at the illus-
tration alongside. This shows the internal
construction of the new Cossor Detector
Valve. See how the filament is held—not

only top and bottom —but zlso by four

insulated. hooks spaced at intervals
throughout its length. The purpose of
these hooks is to damp out any tendency
for filament vibration. Therefore by using
this “steep slope” Cossor Detector Valve
in your Receiver the-possibility of micro-
phonic noises js definitely eliminated and
you are assured of greater volume with
absclute tonal purity.

We have just issued e novel circular
Station Chart which gives identificalion
details of nearly 50 stations, and space
is provided for enlering your own dia!
readings. Price 2d. each, they are
obtainable from any Wireless Shop. In
case of difficulty write us, enclose 2d.
stamp and head your letter * Station
Chart M.IV.”

Cossor 210 DET., 2 volts, .1 amp.

ton 15, Mot Conductanee 115 mia v THE NEW

oo "¢ A B/6G
CosSSOR
DETECTOR VALVE

DEFINITELY FREE FROM MICROPHONIC NOISES

) ce1a
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A Merry Christmas to You—"M.W.'s” Wonderful Programme—Very Special Sets—Qur Famous
Contributors—The HMea of It!

A Merry Christmas to You

MzerrY Christmas to all “ M.W.” readers! True,

\ it s a little early in the month tb offer such

wishes ; but as we shall not be before you again

until the New Year, we must take the only available

opportunity. ‘And because we wish you the season’s

greetings rather early in the month, they are none the

less hearty and sincere.
*®

You will probably notice some rather striking changes
in the general “ get-up » of this issue of “ M.W.” And
we hope you like the changes. We feel they are worth
while, for this reason : During the past year—thanks to
the support of our readers—“ M.W.” has progressed
remarkably well, and, as is usual, with ever-growing
success we are encouraged to do even better than before
in giving you the tip-top best in radio magazine literature.

“M.W.’s > Wonderfui Programme

HE trials and troubles of editing a radio magazine
are many, but we should like to take this oppor-
tunity of telling readers how those trigls and

troubles are well worth while when encouragement and
help are given in the way so many readers have given
to ““ M.W.” There is an old saying that nothing succeeds
like success. It is true enough, but “ M.W.’s” success
depends to a very great extent on the host of “ M.W.”
correspondents—old readers who, from their frequent
and friendly and critical letters, are now old friends and
valuable supporters. Their numbers have grown exceed-
ingly during the last year, hence the steady growth of
“M.W.” and the many innovations we are enabled to
introduce.

This month we present you with a full-size blue print
of the “ Plus-X ” Four, a star of star sets, which you will
read about in detail on another page. Next month we
are presenting to every reader a magnificent gift book. Its
title 1s self-explanatory—“ 50 Guaranteed Circuits.”
And when we say “ guaranteed ” we mean guaranteed !
And the month after, in the February “M.W.,” you
will find another gift booklet—*“50 More Guaranteed
Circuits ” ! Well, we have other plans in view, but per-

haps that’s enough to go on with just now! Enough
anyway, to make you realise the importance of keeping a
close watch on succeeding issues of “ M.W.”

Very Special Sets
WORD. ©or so about this issue of “ M.W.”—our
special Double Christmas Number.

The “ Plus-X” Four we have referred to, the
blue print and full working details you will find elsewhere
in this issue, but mind you have a careful look at the
other constructional articles. The “MW.” Three
and the “Tri-Coil” Two are both of considerable
technical interest; while the “ Super-Simple ” Mains Unit
and the * Mains-Power” Three are also extra-specials
from the “ M.W.” Research Department.

A like “ M.W.”” should not be wholly technical, and

that is why we invited Mr. Edgar Wallace, the
famous author and playwright, to contribute to our
columns. Mr. Wallace’s article has a radio flavour and
is written in his own inimitable style; while Sir John
Reith’s article is one which old listeners, who remember
the early days of broadecasting, will read with special
interest. Captain Eckersley, Commander Kenworthy, and
Albert Sammons are other famous people who contri-
bute to this issue, and we hope that you will read

them, one and all, and thoroughly enjoy the fare we offer
you in this our Christmas number of MopErRN WIRELESS.

The Idea of It!

RE radio news sensation of the month was provided
by Mr. Granville-Barker, the dramatist. He
wants the Government to sanction the transference

of some of the B.B.C.’s ““ profits ”’ to a fund for backing a
National Theatre! What a hope! Listeners’ licence
money—there are no B.B.C. “ profits "—to be diverted
from the cost of running and improving the B.B.C. to
assist n building a theatre which would not pay its way
and would probably produce plays nobody wants to see!
Well, Mr. Barker is certainly an optimist if he thinks
listeners would sit quietly by and see their licence money
spent in such a way.

Ouar Famous Contributors
CHRrISTMAS number of a widely circulated magazine

2 s 2 P~ 77,
) saitiff] ""ﬂ““w- r// e o //4. B mf H"""/? £}
/,x/ oS o o ke "
e NN T _M.;{Mf W‘ay ———— — S j e L e ',1— =
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Edgar

&

Dece=ber, 1930

allace -

- NEARLY

SAYS
. MARVELLOUS/

- ARVELLOUS ”’ and “ miraculous”’ are two words
that I have refused to employ when speaking
of wireless. They are the clichés of the new

science. And yet I nearly fell from grace when I walked

into a room at Savoy Hill, and there was explained to me’
the mechanics of the little talk I was to give. ¥

The room was dimly lit. There was in its decoration
something of the style of Byzantium. It was entirely
untenanted ; it was almost entirely unfurnished.

There was a grand piano; there was a desk with a
sloping, felt-covered top, and suspended over this was a
ridiculously small, octagonal microphone, about the sizé
of half a grape- fruit. Near one of the doors were two
lights.

Then the Red Light Glowed !

The two men who had taken me up explained the pro-
cedure. One was an official of the B.B.C., the other a
famous American journalist who acts for a great Americai
news agency in London.

The

*“ Number Six ’’ Studio at Savoy Hill, London, from whence Edgar Wailace *‘ told the world "’ via §SW.

542
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“ We get through at a quarter to ten,” he said, “ and T
I will introduce you to some twenty million people who A
are looking at their. watches and saying, ¢ London hooks . X %
up in five minutes.” New York will hear you at about a gt = \/ ji
quarter to five; Chicago will hear you at a quarter to WP
four; people will be listening to you in Los Angeles in AN SR [ ’.q <
their lunch hour. P »’: A ' 1

“Tlorida will hear you, and so will Winnipeg and @ + / .
Vancouver, and, of course, the eastern states of Canada. e
In a few minutes you will be talking to people who are

sitting in old colonial houses in Virginia and Maryland— ' ¥
odd, isn’t it 2 7 et
I nearly said “ Marvellous,” but restrained myself. S

And then the red light glowed, and he began to talk.
The silence of the room was oppressive ; not even a clock
ticked. He spoke in a very ordinary, conversational tone
of voice.

“ The room was dimly lit . . . the red lamp glowed

. not even a clock ticked.”
Be sure to read this account of the famous author’s visit
to the London broadcasting station, his feelings when he
. told Chicago, New York and Los Angeles all about his
work, and of the cabled ** come-back ™ from Hollywood.

He told Maryland and Los Angeles, New York and
Chicago, just who I was and what I did for a living;
and then silently he beckoned me into the chair he had
vacated.

It was difficult to forget those twenty millions ; they
were there all the time. I was consecious of them, handled
my sheets of manuscript gingerly for fear the rustling of
the paper offended them. Once I coughed, and blushed
guiltily. Perhaps they would not notice that.

I was very tired ; I had had a hard day at Doncaster,
and it was difficult to keep my woice {from slumping. I
got hotter and hotter, but the hands of the electrically
controlled clock moved forward, and when I got the signal
that I was reaching my peroration I could have shaken
hands with my introducer in sheer gratitude.

It was over ! I went home. It didn’t seem possible that
anybody could have heard me. The silent twenty millions TR R g e
were a joke. I felt almost as if I had been hoaxed.

But when I woke in the morning and came out to my
coffee, I found on my plate a cablegram. It was from
Hollywood, from a good friend, and the message was: _
*“ Take something for that cold, Edgar.” ' [ 2anees

sasasssssendagussessann
Lensnssusassssesnsennans’

»

. E el ‘ - u
Above are shown some of the generators at the London station, and (right) New York as seen from an aeroplane. In the circle
above is the control room for an all-America hook-up. The top photograph shows_the Brookmans Park station, London.
543
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T IGHT rays are very little different
l from radio waves, except

their frequencies and wave-

lengths. They are both, as you
know, clectro-magnetic wave-like dis-
turbances in the ether, and both of
them, given suitable conditions, may
be freely transmitted, absorbed, re-
flected, refracted and polarised.

An Ether Experiment

Perhaps, however, the fundamental
point of similarity which exists
between radio waves and light is their
velocity. Radio and light waves both
travel through the ether with approxi-
mately the same speed, to wit, with a
velocity of 186,000 miles per second.

Now, although by means of our
knowledge of the electro-magnetic
nature of light it has been a matter
of comparative ease to calculate the
velocity of radio waves through the
cther of space, such was not the case
at the period during which the speed
of light waves was first determined.

Indeed, the first determination of
the speed of light was the result of
much tedious observation and ex-
periment. However, the scientist who
first discovered this physical constant
may certainly be said to have made
the first radio measurement; for,
after all, light, as we have already
seen, is in nature identical with wire-
less radiations.

The Moons of Jupiter

Olaus Roemer, a Danish astronomer,
was the first to measure the velocity
of light. He published his results in
the year 1676—more than two and a

1 300066000000000060060006064 - *0s0e
0000083000000 090900¢ 9000000000000 00000

: THE FIRST
“RADIO” MEASUREMENT

From a Special Correspondent.

There is a fundamental similarity between radio and ligh! 1caves, and in <5
this interesting article detuils are given of some historic experiments b
in reasuring the velocity of electro-magneiic waves.

9900000064420 00600000000004000
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half centuries ago—and this is how
he obtained them :

The planet Jupiter has, as no doubt
you are aware, several satellites or
moons revolving around it in a
manner similar to that in which our
own moon revolves round the earth.

Consider, now, the diagram herewith
in which the sun, earth, Jupiter, and
the particular moon of Jupiter chosen
for the observations of Roemer are

BEFORE

e

December, 1930

position E*-the time of disappearance

-of Jupiter’s moon into the shadow cf
‘the planet is carefully observed. The

time at which the same phcnong.non
should take place after-the-elapse of
six months is then worked out mathe-
matically.  This is easily possible

- owing to certain astronomical laws

concerning the revolutions of planets
and their . satellites which are well
known,

1,000 Seconds Too Late!

Exactly six months after the first
observation has been made the time
of the eclipse of Jupiter’s satellite is
again determined astronomically and
it is compared with the theoretically
calculated result.

The comparison shows, however,
that the eclipse takes place the second
time about 1,000 seconds too late.

Here, however, we have the crux of

Engineers in the Leipzig control room “tuning up’’ and checking the transmission

before it goes * on the air.”’

lettered S, E, J and M respectively.

Owing to the fact that Jupiter’s
moon revolves around the planet in
a plane very nearly coincident with
that of Jupiter’s orbit round the sun,
the moon frequently passes into the
shadow of the planet and so becomes
invisible to astronomers on the earth.

Now, when the earth is in the

MEASURING THE VELOCITY OF LIGHT—BY JUPITER!

OW-
SHAD )2 \T "—__ —————— ___‘~
-~ - —m
’-/v"’ S
< "--Q.\_‘ i e ——— \\\
+ EI.Q"\&\.__‘;TbEZ \
. o) . \?’ /,
- J = L x_o‘ 7/
h. - o= - S
5 v">(/ 186,000,000 _-
w4 Seo MILES —’4’ ,
M e e =— AlIB84#
SHapow

This illustration shows the method by which a Danish astronomer first succeeded in
actually measuring the speed of light.

b44

Leipzig works on 253 metres, with a power of 2'3 kw.

the observational experiment. Dur-
ing the six months between the first
and second observations the earth
has moved round the sun from the
position E! to the position E2 That
i1s to say, it has moved half-way
round its orbit. Light rays from
Jupiter’s satellite have, therefore, to
travel the extra distance represented
by the diameter of the earth’s orbit
before they can be observed.

The additional journey of the light
rays from Jupiter and its moon takes
1,000 seconds. Hence, as the diameter
of the earth’s orbit is known to be
186,000,000 miles, the velocity of
light is 186,000 1miles per second.

This is the method by means of
which the astronomer Roemer first
measured the speed of light. (Of
course, he only obtained an approxi-
mation to the correct result, and more
refined methods of measurement have
been discovered since his day.)
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W s there any real progress in wire-
less nowadays. Are they the
same old ecircuits over and over

again, with different components and

a different panel layout?  Nol!

Though absence of any such revolu-

tionary development as the screened-

grid valve this season has led some
superficial observers 'to ask queries
' something like this.

Very Real Progress

Such questions are not likely to
come {rom regular readers of “ M.W.,”
for_ they have only to compare the
series of designs we are preseuting
this season with those of last year and
the one before to see what very real
and noteworthy progress has been
made.

It’s not just a matter of different
methods of construction either, but
real {undamental improvements in
circuits to remove old defects and
meet new conditions.

Such developments as the * Star
Turn ”’ circuit, *“ Interwave” coup-
ling, and our new dual-range coil unit,
with its high standard of efficiency in
wave-change switching, should go far
to prove our point.

Our series of simplified mains
devices and all-mains receivers, too,
represent a really substantial advance.
This new development, however, is
not yet fully disclosed, and we cannot
at present say very much about it.
If you are interested in mains working,
keep a look-out for future issues.

Important Step Forward

Now we come te a receiver which
marks an even more important step
forward. In the “Plus-X” Four we
have definitely achieved something
for which designers have striven in
vain for years.

That 15 a sweeping statement, but
we make it after due consideration,

LU

SissssnsassuscessrssacaNsastanassnResERaRRRs

“X"” EQUALS:

ARM-CHAIR CONTROL
COLOSSAL POWER
UNIFIED TUNING

NO GANGING

SIMPLE SCREENING
RAZOR-EDGE. SELECTIVITY

INEXPENSIVENESS IN ASSEMBLY
AND OPERATION

8. EASY To BUILD

9. EXTREMELY EASY TO OPERATE
10. STABILITY WITH VIRILITY

11. FIRST-CLASS QUALITY OUTPUT

12. EXTREMELY EFFECTIVE PANEL
WAVE-CHANGE

13. LOUD SPEAKER RESULTS
SCORES OF STATIONS

14. KO COIL-CHANGING H
15. .NO ¢ SNAGS,” NO COMPROMISES F
16. KO PECULIARITIES

17. A CONSISTENT PERFORMANCE
THAT SET8 AN ENTIRELY NEW
STANDARD FOR FOUR-VALVE SETS

18. NO REASON AT ALL WHY YOU
SggULDN’T GET PERFECT RE-
SULTS3

§U 5 GH o= LTSS

FROM

u
senec

We know that our readers have come
to expect a restrained and careful
estimate of the merits of each of our
new designs, for that is our invariable
rule, and so we believe they will
realise that -we are not seeking for
cheap journalistic effect when we say
that this receiver is- definitely in a
class by itself.

Perfect Control

It sets an absolutely new standard
of perfect simplicity of handling.
achieved without the slightest com-
plication of design, and truly excep-
tional sensitivity and selectivity. It
is exactly as simple to operate as a
modern detector and L.F. receiver
of the “ Star Turn ™ type (the actual
controls are identical), yet it contains
a screened-grid H.F. stage .giving a

really substantial amount of ampli-

fication.
545

Nevertheless, this simplicity of
operation is nof obtained by the use
of ganging, with its consequent
expense and complication. There is
only one ordinary condenser-tuned
circuit in the set, yet its selectivity
is right up to the exacting require
ments of modern conditions. It may
seem impossible, but wait and see
how it is done.

The secret, of course, is to be found
in that outstanding “ M.W.” develop-
ment, the “ Star Turn ” circuit. The
regular reader will probably be
faniliar with this remarkable tuning
system, which has in sober fact
revolutionised our ideas of the selec-
tivity which can be got from rela-
tively simple cireuits.

The ‘“Star-Turn’’ System

MopeErN WIiRELESS has gained
large body of new readers of late,
however, and for their benefit we must
explain a little. Well, the essence of
the wonderful “ Star Turn ”’ system
is this: In the ordinary types of
single-tuned-circuit  receivers you
depend entirely for selectivity upon
just the tuned secondary circuit.

‘The aerial is coupled fairly tightly
to this in some simple way and
functions miore or less aperiodically,
ie. it gives little or no help in the
direction of selectivity.

In a “ Star Turn " circuit the aeriaf
is tuned, and this means a big step
towards the high selectivity we want
nowadays. Further, since it is tuned
the incoming signals build up much
larger currents in it, and for this
reason {and others with which we
need not trouble youw) it becomes
posgible to work with much weaker
coupling between the aerial and the
secondary circuit.

This again gives a great increase
in selectivity, and it does it, moreover,
without loss of strepgth. The increase
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in efficiency obtained by tuning the
aerial circuit is so marked that in
spite of this weak coupling the actual
volume given by a * Star Turn ” set
is definitely better than that of one
of the older and simpler circuits.

This is one of the most remarkable
features of the new system, for it
means better range and strength of
signals in addition to the amazing
selectivity which is its other main
characteristic. In this it presents a
weleome contrast to other high-selec-
tivity devices, which involve a loss of
volume to some extent, however good
they may be in other ways.

One Dial—No Ganging!
By now the reader who does not
know the “ Star Turn ”’ circuit must
be wondering how we can possibly
justify our claim of ultra-simple
operation for the set. It must surely
look to him as though we had put an

“ Star Turn ** system, for the explana-
tion is that the extra circuit 1s‘ not
tuned with a condenser at all.

The Selector Coil

You see, a separate aerial circuit
does not normally tune very critically
even when the adjustment is done
with a variable condenser, and by
making the adjustment one of in-
ductance instead of capacity 1t
becomes less critical still.

‘We have taken advantage of this
fact in the * Star Turn” circuit.
The tuning of the aerial is done with
a variable inductance, and since only
a comparatively coarse control is
needed it takes the form of a tapped
coil and a rotary stud switch.

This unit is- known as a “Star
Turn”” Selector coil, and the tapping
switch is actually built into it, so
that a compact single-hole mounting
component results. The unit can be
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extra tuned circuit of the ordinary
type into the receiver, and that it
would therefore have two dials to
tune.

But look at the photos: only one
condenser dial outside, and no gang
condenser inside! How is it done?

That is just the special virtue of the

——

One of the very special
features of this magnificent Goncerts
set is its novel and effec-
tive .arm-chair centrol. in

You can adjust the volume
smoothly from wherever
you are in the room.

The circuit employs an
effective combination of
the ¢ Star Turn '’ principle
and the new ‘“‘M.W.”
dual-range coil.

In this way it achieves
a marvellously high degree
of selectivity - without any
of those sacrifices fre-
quently made to obtain it.

Also, the circuit assumes
a simplicity out of all
pioportion to its re-
markable ‘advantages and
potentialities.

“M.W.’s

. Sereen WIE.

2 MFD

Comfort

obtained ready-made from the various
firms who specialise in coils for
“M.W.” sets, or if you wish you can
make it up for yourself from the
description given in the 1ssue of
“M.W.” for May last.
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A FULL-SIZE 1/- BLUE-

" PRINT of this magnifi-

cent set is presented

free with this issue of
K Modern Wireless.”
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The tapping switch varies the
amount of the coil in circuit in steps
of four turns at a time, which 1s
found to give an adjustment quite.
sufficiently close for all normal pur-

poses. The beauty of the * Star
Turn ” scheme is to be found in this
lack of critical tuning in its extra

circuit, for it is this which gives it
the perfect simplicity of hand]mg
which is lacking in all other high-
sslectivity citreuits unless they are
ganged.

Sitmple Searching

You see, when you are *“ searching ”
you can do it almost entirely on the
single condenser dial, and only bring
the aerial into tune with the aid of
the “ Selector ” when you have
picked up your station. So long as
the Szlector is anywhere near the
right stud you will be able to find
your station, and then by setting it
correctly you will get the enhanced
selectivity and increased volume
which naturally follow {from the
aerial circuit being properly tuned.
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‘Just what this means in dehghtful
ease of handling is a little difficult to
realise for anyone who has not
actually operated a “ Star Turn”’ set.

PERFECT REACTION

Adjusting the ‘‘ master '’ reaction adjust-

ment which ensures that whatever make of
S.G. valve you use your reaction adjustment
will be properly under control.

Try to imagine, however, a receiver
with which you can change from one
station to another on just one dial,
adding a spot of reaction to find it if
the station is a weak one, and then
bring your second circuit into tune ias
a quite separate operation with the
‘ Selector.”

When you do this last, of course,
volume will come up, and you will
generally be able to slack back the
reaction again. Isn’t that a refresh-
ing change from the ordinary kind of
two-cireuit receiver, in which both
circuits must be brought into tune
before the station will be heazrd ?
(Untess it is an extremely powerful
transmission, of course.)

Really ““Charming ”’

That will give you some 1dea of the
charm of a “ Star Turn ” receiver,
but you can only appreciate it to the
full by trying such an instrument
under actual working conditions.
When you do so you will discover
that it gives you something really
new in radio, however ‘hardened and
experienced a constructor you may be.

This really rather wonderful new
system of enhancing volume and
selectivity, and yet maintaining single-
dial simplicity, 18 an exchusive “M.W.”

feature, and it i3 forming a strong
part of our programme for the season.
It has already made its mark, and it
is now pretty evident that it is setting
a standard by which discriminating
constructors are judging the merits of
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THE COMPONENTS YOU WILL REQUIRE

PANEL
18 X in. (Lissen, or Red Seal, Goltone,
Pa'(olm, ete ).
CABINET

18 x 7 in. panel space, with baseboard 10 in.
deep (Cameo, or Pickett, etc.).

‘VARIABLE CONDENSERS

One -0005-mid. (Lissen, or J.B.. Lotus. Ready
Radio, Formo, Polar, Dubllier, Tgranic,
Ormond ete.).

One 0001- -00013- or -00015-mfd. plain re-
action (Lotug, .or Dubilier. Lissen, Key-
stone, Tgranic, Polar, Ormond, J.B., etc.).

Two baseboard- -mounting neutmhslng type
(Bulgin, or Magnum, ete.).

SWITCHES
1 L.T. (Lotus, or Igranic, Lissen, Benjamin,
Buigin, Ready Radio, Junit, Goltone, =
Wearite, Magnum, Red D'nmond ete.).
1 three-pmnt on-off \\avo-change (Wearlte or
Ready Radio, Bulgin, Magnum, Ormond
Red Dmmond etc.).

VALVE HOLDERS
4 sprung- type(Lotus, or Telsen, W.B., Lissen,
Tgranic, Benjamin, Magnum, Darm Formo,
Wearite, Bulgin, Jumt, Burton, etc.).

COILS
1 * Star Turn” sclector (Ready Radio, or-«
W earite, Magnumn, Parex, etc.).
1 “BLW." dual-range (Weante, or Magnum,
Ren)dy Radio, Goaltone, Keyatone, Parex,
ete

CHOKES
1H.T. 1\ arley, or Lewcos, Ready Radio, R.1.,
Dubilier, Ixe\ stone, Lissen, Magnum,
Wearite, Lobus. Igranic, etc.).
1 output fiiter {Ferranti, or Igranie, Lissen,
Varley, Wearite, R.1., Mngnum ete.).

LF TRANSFORMER
= (Telsen, or Lissen. Varley, Ienantl, R.I,
N Igranic, Mullard, Lewcos, Lotus, etc.).

snensssaussennenens l----au---lu-n-u---n----.--.nu-n‘

% FIXED CONDENSERS
1 2-mfd. (Dubiller, or Lissen, T.C:C., Igranic,
Hydra, ’\Iullurd Ferranti, etc.).

1 1-mfd. (Lissen. ctc\)

s 2 0l-mfd. (T.C.C., or
Dubilier, Igranic, etc.).
= 1 -0003-mfd. (Mullard, or Lissen, Telsen,
i Ready Radio, qumnn, Formo, Termntt,,

Ediswan, Lissen,

H Dubilier, Igrnmc Goltone, etc.).

i 1 -0001-mid. (Lissen, etc.).

> RESISTANCES

& 1 100,000-chm anode. with holder (Igranic,

H or Lissen, Dubilier, Varley, Mullard, etc.).

2 1 1,000-ohm Spaghetti type (Magnum, or
Bulgm, ete.).

1 1-meg. and 1 2-meg. grid leak and holder
(Lissen and Dubilier, or Igranic, Ediswan,
Ferranti, Mullard, ete.).

1 variable resistance for nse as d]stant volume
control (Atlas * Rheograd,” or similar

type—e.z. Rotorohm, etc.). (See text.):
MISCELLANEOUS
1 standard “DM.W.” scrcen. 10 x 6 In.

{Magnum, or Ready Radio, Parex, Wearite,
Koystone, etc,).

1 vernier dinl (Igranic, etc.).

10 terminals (Belling & Lee, or - Igranic,
Felex, eto.).

2 small sockets (Eelex, or Clix, etc.).

Terminal strip, 18 X 2 in.

Single coll holder,

Wire, sorews, flex, G.B. plugs, ete.
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all sets which eclaim simplicity of
operation as well as range :and selee-
tivity.

It has certainly removed once and
for all the fears of many people who
thought that the coming of ““regipnal ”’

conditions meant the end of the.

comparatively simple receiver. No
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longer need it be thought that the

-only solution of the problem is to

be found in elaborate gang-tuned
multiple band-pass filters and such-
like expensive and awkward devices.

The “M.W.” Research Dept. never
admits that these complicated and
conventional methods are the only
solutions of a difficult problem until
1t has first tried whether it cannot
be solved by the application of hard
work and original 1deas. That has
been our rule for years, and it is one
of the main reasons why we have
achieved a reputation for turning out
sets with really worth-while new
features without ever losing the
essential simplicity and straight-
forwardness demanded by the prac-
tical constructor.

Definitely “‘Plus ”’

So far so good, you may say, that
is all very well, but we have had
“Star Turn ” sets before. Wherein
does the ““ Plus-X  Four represent an
advance on the previous receivers of
the-series ?

Just here: 1t is something very
much more than an ordinary *‘ Star
Turn ” set. It is “plus” a lot of
things which have never beforc heen
combined into one set—hence its
rather mystifying name.

The main new feature is that
although it has only the normal

NO LIMITATIONS
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By setting this ‘“neut.’’-type variable you
can control the aerial coupling so that you
‘completely suit the sét to your own lecal
conditions, even if they are most unusual,
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Sets an Entirely New Standard in Performance

“ Star Turn ”’ controls it incorporates.
a useful stage of screened-grid H.IY,

amplification, without an extra dial,
and without a gang condenser. And
how is it done? Just by using a
very valuable but much neglected
method of H.F. amplification, which
has never been used extensively,
simply because by itself it does not
give enough selectivity for modern
conditions.

A Cood Scheme

This is the “ aperiodic ’ system, in
which a high-frequency choke forms
the coupling between the H.F. valve
and the detector which follows,
without any tuned ecircuit. A sub-
stantial amount of amplification can
be obtained in this way, considerably
more, in {act, than is indicated by a
simple consideration of the impedance
of the choke and the nominal imped-
ance of the valve.

It is true that more amplification
still can Be got with a really good

tuned coupling, but it does not
follow that this is necessary in a seb
as large as a four-valver. So long as
the overall magnification of the set
is sufficient, on an average aerial,
to bring up to satisfactory loud-
speaker volume all those stations
which are worth listening to, is ttere

SSasasEarEssEaeIamalacceatStatTaRRABEaEUONBRTERAS]
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You can build an‘ M.W.” set wth confi-
dence. All** M.W.” seis ars scientifically
testel with extreme thoroughness before
being passed ** 0.K.”  There are many
stages in the evolation of an * M.W.??
receiver between the initial experimental
hook-ups and the final finished and per-
fected model from which the published
specification is taken.

SesnessnsmasensesaEREC
Lesssnssesssssnnssans

any point in providing still more
power ¢ It would only mean that
the set would Tequire to be constantly
volume-controlled to avoid over-
loading and keep down the general
“ noise-level > to bearable limits.

The neglect of aperiodic H.F.
coupling has been far more a matter

Super RAesults wilfiin the Heach

of selectivity than amplification, and
for that we now have the remcdy,
ag you have seen. Not merely can we
get the selectivity we want by
“star turning ” the circuit, but we
also get an increase in volume to
offset the lower “mag.” of the
aperiodic coupling, and the result
i3 the very remarkable instrument
which has been christened the *“ Plus-
X" Four.

Fine Features

This, then, is the general idea on
which the “TFlus-X” is based:
Aperiodic H.F. coupling, which gives
a really worth-while boost-up to
the signals without the need for an
extra tuning dial, combined with
“Star Turn’ aerial tuning and
coupling arrangements. These give
us the high selectivity called for by
present-day conditions, and improve
volume still further, yet the set
remains much simpler to operate
than one of the two-dial type.

of &veryone

Notwithstanding its really outstanding all-round efficiency (it compares very favourably with many five-valvers), the layout of the

‘“Plus-X * has been so scientifically planned that its construction is no more complicated than that of the average three-valver. (1)

isthe ‘* M\W.” “Star Turn " Selector; (2) ‘“ M.W."’ dual-range coil; (3) coupling adjustment; (4) master reaction control; (5) sockefs
for arm-chair control; (6) the single tuning condenser, and (7) an H.F. de-coupling resistance.
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Now you will probably be getting
an idea of our reasons for 'saying
this receiver stands in a class by
itself, for you have already learned
enough to show you that it repre-
sents a real break-away from current
methods.

We have not come to the end of
its novelties yet, -however. There

THE ARM-CHAIR CONTROL

bring it to music level again, and_a
few trips like that every evening
must make even the energetic sigh
for some sort of distant control.

Smooth Variation

That is just what you get with the
“Plus-X”” Four. It has a volume
control unit of an extremely simple
type which vou can
place anywhere in
the room, with just
a twin-flex lead
connecting it to the
receiver.

You can run this
flex under the
carpet, round skirt-
ing hoards, and so
on, to any desired
positionin the
room, and from
there control the
volume of the set
to a nicety. You
can adjust it to
any desired level for
different items, and
if something comes
along that you
don’t want, vou can
soften 1t rigﬁt down

remains a feature’ to which we
attach a great deal of importance,
simple as it may be. Simple it
certainly is; so much so, in fact,
that you may be inclined to wonder
why we are making such a fuss
about so obvious an idea, until -you
stop to consider what it means in
practice.

Very Valuable Idea

When you do stop and think,
though, you will most assuredly
join us in believing that it is-a really
stout notion. And what i3 it? We
will prepare to answer that qyestion
by asking- another. .-What- s “the
irritating . féature, common ~to even
the finest ‘of sets, which causes the
best-tempered operator to get-peevish
at times ? Isn’t it the fact that they
cannot be controlled from a-distance ?

Doesn’t it constantly happen that
you switch on, adjust the volume
to suit some orchéstral item; and then
go and sit down, only to find that

a talle follows shortly and is far. too

loud ¢ That means you have to get
up and go over to the set, reduce the
volume suitably, and return to your
armchair.

When the talk is over you have
to pay another visit to the set to

Indicating the sockets into which the extension leads for the
distant volume control are plugged.

Mon=RN WIRELESS

the ““ Plus-X " e actually arranged.
Let us start with the volume con-
trol which we have just been dis-
cussing in its general aspects:

It takes the form of a variable
high-resistance of the compression
type and operates as a control of the
voltage on the screening electrode of
the 8.G. valve. This is normally set
for the best volume on a weak station,
of course, but by adjusting it to give
suitably lowered voltages you can
vary the volume as desired.

Searching for Foreigners

In practice the resistance can be of
such a type as the Atlas ““ Rheograd ”
(universal model), and it should he
mounted in the lid of a small wooden
box. It will then form a neat little
unit which can be tucked away in
some convenient but inconspicuous
position.

In use, it should be noted, there
1s o slight time-lag in the operation of
a volume control of this type, so it
should always be manipulated rather

.slowly.  Another point : when you are

about to search for foreign stations you
should first turn up the volume to
maximum before you go over to the
set.

WHY USE MORE VALVES?

until * there
only jus
enough left
tell you when
the item fin-
ishes.

This scheme
is one which
several mem-
bers of the
“MW.? staff
have been
using for quite
a while, and
having once
tried it they
would never be
without it any
more. The
solid satisfae-

— e TRREIOR &

/

N |

tion of sitting =
in one’s arm-
chair and ad-
justing the
volume of a
distant set to

‘the exact needs of each part of the

programme must be experienced to
be believed !

Now it is time we got down to
details and told you something about’

the way these special features of

549

Not only is the S.G. valve, with its enormous potentialities, allowed
to contribute a full measure of its amplifying properties, but a
incidental advantage of using the “Star Turn’’ principle to get knife-
edge sclectivity is that the en2rgy in the aerial circuit is built up to
unusually high dimensions.

If your local station is fairly near-
by this might mean that everything
would overload and produce a tre-
mendous volume of distorted noise,

‘tinless ‘steps_are taken to prevent it,

The remedy is fortunately very simple,
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In the set there is a neutrodyne-
type condenser which adjusts .the
degres of coupling between the aerial
circuit and the H.¥F. tuned grid eircuit.
If this is set to & wery small.value it
will be found that the volume is cut
down heavily, and this should be
used a8 a supplementary controlunder
the conditions we hawve. mientioned.

E; ver So Easy

‘When working on- the local- tzans-

missions it should be set so that when

the distant eontrol is “adjusted for
maximuni volune the strength comes
just up to the highest level the power
valve can handle without over-
loading.

Then when yeu want to search
for other statioms yom just set the
distant control for maximum volume
and then proceed to the set. The
first gtep on arriving there, of eourse,
is. to detune and then to increase the

capacity of the “meut.” -ocoupling .

condenser to the normal value found
by previous experienee, and then yon
search as usual : ‘
While we are referring to this
coupling question we may perhaps as
well cover it conrpletely. Reference
to the circuit diagram will show you
that it is connected so that it forms a
small eapacity < feed ™ between the

POWER WITH PURITY.

From‘ @s'i 0
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tuned aerial circuit and the .tuned
grid circuit.

Selectivity and Sensitivity

Variations -of its capacity will thus
naturally give you a control of coup-
ling and henee of selectivity. - Under
most conditions adequate selectivity
will be obtained at maximum (mioving
vanes fully engaged with fixed).

Where exceptionally severe local
‘interference is.experienced, however,
the necessary higher degree of melec-
tivity can be obtained by a snitable
reduction in the coupling capaeity.
Probably about half-wav from maxi-
mum to minimum, or a little farther,

will be suffieient.
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to Rome in a Flash
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To identify this coupling condenser,
by the way, refer to the third page of
this article. There you will see a photo-
graph at the bettom right-hand coraer
showing the adjustment being made.

There is another ° neutrodyne ”
type of condenser in the set, and this
is seen in the other photo on the page
to which we have just referred. The
function of this evmponent is to
adjust the reactiom eiremit to the
characteristics of the partieuler
sereened-grid valve employed.

Controlling Reaction
You see, reaetion is obtained from the

anode circuit of the §.G., and these
valves differ censiderably in their be-

ONLY ONE TUNING CONDENSER

-« -{ ot 4
¥ f /8 :
2
- _L | 34"
ST4R TURN N\ TUNING .
SELECTOR COIL Z 4 MNﬂEN.sIfﬂ
] [ .
. LA SWITCH
R_EACT ConvO'R ]
I 2’ WAVE-CHANGE. '
| . 241 SMrcH.
1""—2'”_1 ' 7 , /i oM
H ‘l 7 . 2
X663

PANEL [AvouT.

=
e e

A tarefully balanced L.F, end enables every available *‘ ounce of power 7’ to .be developed
without sacrificing-that High standatd of ‘quality aimed at in all ““ MIW.™ sets,
550
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The only tuning condenser figuring
in this fine four-valver is of the
ordinary simple'type—a fact of such
vital significance that it deserves
particular stress.

Ssmamneasisacaaih

sanss

haviour in this respect. Accordingly the
second *“ neut”’ is placed in series in the
reaction circuit, and when the set is first
put into operation it is adjusted to bring
the control properly on to the scale of
the reaction condenser on the panel.

No *“‘Breaking Through ”’

‘The general theoretical arrange-
ment of the receiver we think you will
be able to follow out quite easily from
the eircuit diagram on these pages,
noting the ““Btar Turn ” -aerial tuning
and coupling arrangements and the
aperiodic H.F. intervalve circuit.

Observe, too, that the “ Star Tura
system 1s only used on the mediam
wave-band; on.long waves we do not
require it.

All you want there is normal good
general selectivity, and some device to
prevent the local (low-wave)- station
from “ breaking through ™ if it is-only
a few miles away. :
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We usually do this by means of
“ Interwave ~ aerial coupling on long
waves, but we found another method
suited the special needs of this rather
unusual circuit somewhat better.

You will see this special device in
the circuit diagram in the form of
somethirg marked ‘ Plug-in coil.”
The socket for this is placed beside
the first ““ neut.”’-type condenser, and
1t is so wired that it comes in series in
the aerial circuit on long waves.

The Interference-Stopper

H you are so located as to get
trouble from your local on long waves,
keep in this socket a coil of size 50,
75 or 100, the actual size being that
which is just large enough to stop the
trouble. Incidentally, it is worth
trying this scheme in other situations
as well, because it usually produces a
slight increase in the volume of the
long-wave stations, and this may be
helpful where only a poor aerial is
available.

In places where this interference-
stopper 18 not needed, just put a
shorting plug in the coil socket in
question or join its terminals together
with a bit of wire. (The device will
not be required in most situations.)

The rest of the circuit explains itself,
we think. You will see that the
detector is of the usual leaky-grid
condenser form, followed by a low-
frequency side of modern high-
quality type with an output filter for
the loud speaker.

Wonderfully Fasy to Build

Turning to the constructional side,
the first thing you will discover on
inspecting the blue print is that it is
emazingly simple for so large a
receiver. So far as actual instructions
are concerned, it seems only necessary
for us to deal with certain matters of
detail, for all general questions of
essembly and wiring are made amply
clear by the blue print and the
photos and diagrams on these pages.

First, just a hint that it is as well
to place your dual-range coil unit so
that its terminals correspond roughly
to those on the blue print ; this makes
for good and easy wiring.

Note, too, that some makes of
“ Selector” coils may have their
terminals placed slightly differently.

Wire up, therefore, by the marking of
these rather than by their positions.

In fixing your screen in place be
careful that it does not make contact
with any point- on the tuning con-
denser. Allow just a little clear space
between them.

In the wiring operation the main
points are to see that the leads
constituting the reaction circuit are
spaced out a little from all others, to
remember to use insulated wire for all
leeds passing through the screen, and

G.B. FOR THE S.G.

a
One of the methods adopted for the reduc-
tion of running costs, and the increasing of
efficiency, is in the provision of properly
placed grid bias for the S.G. valve. The
hand is pointing to the leads that go to the
little bias battery, for which space is allowed

on the baseboard.

to note very carefully any connections
to the metal of the screen itself. All
the rest of the work yon will find
quite obvious and straightforward.

The Valves You Want

The working data for the finished
receiver are ag follow : A screened-
grid valve in the first socket, one of
the H.F. or “ special detector ”’ typs
in the second (detector), an L.F. in
the third, and a power or super-power
in the fourth.

Grid bias on the L.F. valves will be
according to the maker’s instructions,
and that on the H.F. valve will be
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provided by a single dry cell (the
13-volt type will serve, but the special
‘9-volt variety is to be preferred).

The H.T. voltages are very simple :
120 to 150 volts on both H.T.+ 1 and
HT.+ 3 (only separated in case
mains H.T. units are used by some
readers), and about 80 or 90 volts on
HT 4 2.

Using the Switckes

The general procedure in cperating
the set you will already have grasped,
and it just remains to explain the
wave-change switching. For long
waves push the knob of the wave-
changs switch inwards, turn the
“ Selector ”’ coil knob right round as
far as it will go to the right and leave
it there.

For the medium wave-band, pull
wave-change switch knob outwards,
and place *“ Selector ”” knob for best
volume. Reaction, of course, is used
when required, and will be found to
give an excellent build-up on the
weaker stations without working on
the edge of oscillation.

We have reached the end of the
operating matters, but we see we
have still got nearly half a column
left, so we shall be able to deal with a
certain little matter concerning volume
control which we feared we should
have to omit.

As we have described the outfit
it consists of a receiver in one position
and a volume control somewhere else.

Moving the Volume Control

. We have suggested a scheme which
enables you to turn up th: «olume to
maximum before you go aver to the
set to search for foreign stations.
This method will be found adequate in
practically all cases, but it is con-
ceivable that in some circumstances
you may want to adjust the volume
control while operating the :cceiver.

It is easy enough to arrange for
this. Instead of taking the extension
straight to the volume control, let it
terminate in a small block of ebonite
with two sockets like those on the
terminal strip of the set.

Furnish your volume control with a
yard or so of flex ending in plugs to fit
the sockets. Then you can plug into
the set itself or into the sockets at the
distant point.
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SO much is being said and written

in praise and in condemnation :

of broadcasting, especially of
its effect on our musieal culture, that
the editor of MopERX WIRELESS sug-
gested that it would be a service to
music, to wireless and to music-lovers
generally to seek out the views of the
man. who has done more than any
other in our time to mould and raise
the musical tastes of the masses.
Accordingly, 1" asked Sir Henry
Wood to spare me a Httle of his time—
time which is as essential to his
extraordinary day 2s it is to his ‘con-
ducting —to "discuss the mnew’ phe-
nomeénon of- an unseen audience of
millions to his concerts -where’ befor(\
the capacity of Queen’s Hall was the
determining factor in the number of
his listeners.

Passive, fnert Listeners

He had just finished his morning’s
rehearsal when I met him, and fresh,
indefatigable and disarmingly genial
ke took me into his reem and talked
to me a3 if he had no other work to do
than give interviews to persistent
journalists.

“ Do you think, Sir Henry,” I asked

him, * that wireless is likely to pro-
duce a race of passive, inert, indis-
criminating listeners, people who
prefer to listen to performances rather
than perform for themselves 2

““Bellowing "’ Conductors

“ Every new invention,”” he an-
swered, swiftly and pointedly, ““ has
been condemned at one time or
another—machinery, cotton, scientific
instruments.

standard- of musieal culture ; it is, on
the contrary, raising it.

“Take the vibr aio singer. No teacher
in the world, no sehool of niusic is
réally tackling this evil at the source.

They let it grow, and then it1s too late,

to do anything about it. Vibrato
should be nipped in the bud. Wireless

is helping more_than anything else to’

do that. Remember, a vibrato on the

loud speaker sounds much worse than’

in the eoncert hall.

“ The standard -of siging is, eon-
sequently, -improving. There is an
all-round raising of the efficiency of
artistes. 1t affects even conducting,”

552

-Broadcasting is no
exception. Ng, it is not reducing the’
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Sir

Says.—

i 4 Tordkc i'a"g wtth the Famou.s
Condiictor of * The Proms”
and * Symp]zony " Concerts.

By CLIFFORD B. REES.

Editorial Note :— Readers of &

* Modern Wireless®’ will learn

with great interest that this is i

the first exclusive and authori-

tative interview . given by Sir

Henry Wood on matters affect-
ing Wireless and Music.

Sir Henry smiled.

I nearly asked him if he thought
his art wanted improving, but before
I could descend intoe facetiousness,
he went on :

“You do not hear the bellowing
conductor to-day. You do not get
conduetors who tap the desk with their
baton, or cenductors who stamp their
feet. These noises would be trans-
mitted, and that would never de?
Even the standard of conduetmg is
improved by broadcasting.”

“What about the eﬁect on the
amateur 27 I asked: “ Some -are
saying that the B.B.C. is killing the
amateur.”

“T love the amateur,” was the
immediate Tteply. “ Without the
amateur there would be ne profes-
sionals, and I have always had the
warmest admiration for what the
amateur is doing.”

Two Kinds of Amateurs!

Y om- )ourself I interposed,
“ have done a- good -deal - for the
amateur.”’

But the , great conductor waved
that aside. Su' Henry is too busy, teo
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“Wireless is

full of his work to turn aside to receive
bouquets.

“ What is happening,” he con-
tinued, ‘ is that the bad amateur, the
inefficient amateur, the amateur who
doesn’t care, who 1s slip-shod, who
ought not to be making music at all,
is being eliminated. The B.B.C. is
having the effect of reducing sheer
inefficiency. That is for the general
good of music. But the good amateur,
the amateur with enterprise, who
cares for music—broadcasting helps
him.”

Only the Beginning—

Sir Henry intimated that we were
only at the beginning of wireless de-
velopments, and that just as a one-
time anathematised means of locomo-

tion had become the veriest conven-
tion of transport, so the critics of
broadcasting were really only keeping
up the tradition of temporary hos-
tility . which assails all new media,
men and works.

Private Enterprise Beaten

“ But for wireless,” Sir Henry re-
minded me, ¢ there would have been
no performance of the
gigantic Eighth Symphony
of Mahler, of Schonberg’s
¢ Gurrelieder —works which
were costly to produce,
demanded large orches-
tral and choral forces
and more rehearsal than
private enterprise could
afford.”

To the left is
ARTHUR BLISS in
thoughtful mood

CONSTANT LAMBERT.
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Sir Henry Wood pays magnifi-
cent tributes to the galaxy of
living British composers, some
of whom are depicted on this
page.
The portrait at the top is of
DAME ETHEL SMYTH

In circle : Above :
G. HOLST, ARNOQOLD BAX.
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“The Standard of Conducting is improved b_)'i quadcasting ’
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“ What effect do you think wireless
is having on the standard of the
Promenade audience ?

“A very good one. There is a readi-
ness to listen to new works, which is
a healthy sign. We cannot afford to
stagnate in art. We must hear the
modern works. I like them myself,
and the public likes them. '

“ These new compositions, some of
which are exceedingly interesting,
help us to appreciate the eclassics.
There must be progress, development,
experiment. We must hear the new
men, the young men who are experi-
menting in a new idiom. It is the
same in painting, literature, sculpture.
Wagner did good on top of Beethoven,
and Brahms on top of Wagner, and
even out of the conflict between the
schools of Wagner and Brahms
progress came.

British Music

And how good it was to hear
from this man whose whole life is a
concentrated devotion to the best in
music, a fine, spontaneous tribute
to British music and musicians.

“ Look at our British nights at
the Proms,” he said with unmistakable
enthusiasm. “ What other country
could provide such programmes of
their contemporary music as we do of
ours ¢ There iz no other country.
When 1 have played the noble Cesar
Franck Symphony, and one or two

OLD FAVOURITES—“THE
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other smaller works- by Debussy,
Ravel, Saint-Saéns and Berlioz, there
is not much left in France.

Strong Array of Genius

“In modern Germany they have
the great Richard Strauss, but no
young composers of the first rank,
and in Italy only Resphigi.” But if
you turn to the living composers of
Great Britain, we have 1ndeed a
strong array of genius and talent.
Elgar with his two great symphonies,
Vaughan Williams with two magnifi-
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 The B.B.C. is having the effect
of reducing sheer inefficiency.
That is for the general good of
music,”” says Sir Henry Wood.

cent symphonies, Bax with three,
and Holst and Bliss, and the younger
men like William Walton and
Constant Lambert.”

“Are the British nights successful 2’
I queried.

“ Very much so. The people are
getting to like the music of their own
composers.  There is the keenest
enthusiasm and, remember, it is not
confined to the Hall. Listeners-in
all over the country are hearing these
works and are getting to like them.
Another instance of the way in which
wireless is educating the masses to
appreciate our own home-made music.”

I asked Sir Henry why there was

WIRELESS ORCHESTRA, Conducted by JOHN ANSELL ”
. !

only one Mozart symphony in the
Promenade programmes this year.

“ There has been s good deal of
criticism about this omission,” he
answered,  but the reason is simply
that this new orchestra does not

.know Mozart well enough yet. You

cannot play Mozart without perfec-
tion, g0 rather than give inadequate
performances 1 decided not to put in
any symphony except the ‘ Hafiner.” ”

New Orchestra’s
Enthusiasm

This reference led him to a warm
tribute to the orchestra.

“ The band took forty-two parts of
Strauss’s ¢ Kin Heldenleben ’ out, for
private practice on the afternoon
before the performance. That's ex-
cellent { ” he added.

He told me, too, that he thought
Cyril Smith’s playing in the Brahms
Piano Concerto, a most difficult work,
was as good as any performance he had
heard by some of the great pianists,
and he told the young pianist so. He
praised the ““ wonderful music staff of
the B.B.C.” and the work of the new
music director, Dr. Adrian Boult.

And as I came away from thig
exhilarating experience with a man
whose -art is his life and whose life is
his art, I thought how far removed
from the .alleged pettinesses of
musicians was the spirt of Sir
Henry Wood.
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THAT YULE LOG!

HERE is a wonderful charm about
this Christmas fire business,
isn’t there ¢ The glowing, red

coals ; the nip out of doors and the
warmth within ; the sparkle and the
crackle.

Radio, with its cheery greetings
and cosmopolitan way, fits snugly

The tropics—where the weather is beauti-
ful, but “X’s’’ are simply awful |

into the picture and does its part
towards the yearly house-warming of
the world. But what does that warming
do to radio ?

I't must be confessed that too much
warmth is undesirable. At least, it is
bad for radio batteries. And the wise
set owner who wants to make the most
of his radio Christmas will see that
neither his set nor his batteries get too
warm.

A sure ‘way of shortening the life
of -the ordinary H.T. battery is to
store it in a chimney cupboard, over
hot-water pipes, or some similar
warm situation. And even an L.T.
hattery resents this kind of treatment.

Every home can be linked with other lands
by an aerial.

A)-
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In most cascs evaporation is un-
duly hastened. And although the
L.T. battery may be topped-up with
clean water, and apparently suffer no
damage, the makers nearly always
recommend that it should be kept in
a cool situation.

The H.T. battery suffers more
severely from evaporation, for if the
paste inside the battery dries there is
no means of replenishing the moisture,
and the life of the battery is shortened.
So, however much you yourself may
appreciate a good fire, remamber that
the radio battery’s right motto is—
“ Keep cool.”

jul

BORN ON CHRISTMAS DAY !

If all goes well Europe is to have a station
born on Christmas Day. For December 25ih
is the provisional date fixed for the appear-
ance oi Warsaw’s new station, om 1,411
metres. Erected for the Polish government,

this station will be the most powerful in
Europe, using an aerial power of 160
kilowatts. Listen for the big ‘¢ Little"

Stranger *’ on Xmas Day.

oes

CHRISTMAS DAY IN THE
ETHER

§ X 7E listeners are sometimes apt
W to forget that our pro-

grommes are only one side
of the activities of the ether. Long
after we have all switched off for the
night and gone to bed, and long
before the earliest broadcasting pro-
gramme begins, the wireless work of
the world goes on, on all the wave-
length bands.

On Every Band

On the very low waves there are
the short- and the long-distance tele-
graphic links, the beam services that
bind the Empire from main to main.
And a whole network of other ser-
vices operating from stations on land,
on the sea, or in the air.

Near the broadcasting wave-lengths

nVlllul-llIllllllllllI
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- are the bands allottad- to the never-

silent shipping, to the radio * light-
ouses ’ and beacons associated with
555

section of ‘‘ M.W.” will be found
news of interest to all lecng-distance listeners,
with helpful hints on reception, and kindred

THE WORLD’S PROGRARMMES.

topics connected with

it. Also the air szrvices; with tele-
graphy and telephony, direciion find-
ing, and what not, on wave-lengths
round about 900 metres. And on the
high wave-lengths lie the world’s high-
power stations—naval, military, and
commercial—interlinking every point
of the earth’s surface.

Broadcasting is quite a recent development,
and at first wireless was valued for its use
at sea.

Multifarious and multitudinous as
all these services are, Christmas Day
aflects nearly every one of them.
From ships sweltering in tropical
waters come cheery Christmas greet-
ings to home.

All the World Cver

The North-West Mounted Police
outposts on the shores of Hudson Bay
feel the touch of festivity when they
tune in & cheery Canadian radio
programme.

The lonely settler of the back-
woods, or wireless telegraphist in the
island outpost, the radio man on the
small ship of the iceberg patrol, the
naval telegraphist in the Red Sea—
each one of them in his own sphere
notices the Christmas touch in the
ether.

If you live near. the coast use stranded

enamelled wire for your aerial—it with-

stands the atmospheric conditions better
than bare wire.
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3* HOW THEY ;
% SAY IT x
1 Some Pronunciation Puzzlers! i

¢ 3k 2 ok o ok s o o sk R K ok o ok

This identifying of stations wonld be
very much casier if only the foreign
annowncer pronownced the name of his
siation like we spell it. But he docs
not !

# * *

Vienna, for insiance, calls itself
“ Veen.” and just to malke it as difficnit
as possible {hey spell it Wien.

* * *

Belgrade is another ore. They pu!
in an O, knock .the L and the final F
out, and spell it as ‘‘ Beograd.” DBut
they pronounce § Baograd, as thowugh it
were a combination of Bay-o’-Biscay
and Petrograd!

* * *

Dy’ knotwr a Genoa call-sign when you
hearit > They put in a V and pronounce
it in that mellifivent Italian manner.
‘¢ Genova.”

Ed * *

Praguc is arolher onc. The announcer
there calls it ** Pra-ha.’’
* * *

Another queer ome is Berne, fthe
Swiss station. The announcer there
calls it *° Bairn,” as if it were « wee
Scot!

o o ok ook ok o ook oK ok o ok

GETTING BETTER E
SELECTIVITY ¥

»* *
oo ok ok 3 o ok K Kok ok ok K koK ok ok

There are several ways of doing it
the simplest and sometimes fthe best
method being to decrease the length of
yowr acrial. DBut do net cul a big hanp
off or you may go too far and regret it.

* * *

K

Rig up a temporary aervial instead, of
24 D.C.C. wire, find owt what length
you need to give you the requived
selectivity. and eut your main aerial
accordingly.

Another simple wmethod is tiie s:nall

series condenser. DBut it must be
small (0001 or so), or there wh!l be no
improvement.

% £ *

Somnetimes etven a neutralising con-
denser will do. The smaller the con-
denser the sharper the effect it gives.

* * *

If your set uses a scpnrq'!'e aerial coil,
«a . smaller one will often sharpen selec-
tivity, If it does not usec a separate
aerial coil. you can provide it with one
by winding 15, 20 or 25 turns of insu-
lated cire round yoiar grid coil.

One end of this added ecoil goes to
earth and the other to the acrial lead,
which is removed for the purpose from
its usual terminal.

* * *

Yet another method is to add a tuned
aerial civeuit, consisting of a coil with
tuning condenscr across it. One end
of this combinalion s joined to the
earth terminal. tie other end talves the
aevial lead, and the aeriol terminal

on your sct goes via a necutralising

it condenser to the non-earthed side of
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The extra circuit will need tuning
und the strength of the <npui to the set
can be adjusted by varying the neutra-
lising condenser.

5 % %

Usually an “ X' coil is much move
selective than a cenfre-tapped coil.
but if it is not seleetive cnough mnale
sure that the coil-holder connections
do not need reversai. (It is easy to
connect an ‘“ X’ coil {he acrong itvay,
which will spoil seleetivity.)

kKRR ARR ARk K Ak
; INDIA CALLING! ::

* *
e s ok oo sk ok ok ko ok Kk ok Rk OK

Indic mnow has two short-wave
siations, in addition to those on ovrdinary
wave-lengths. The lafter arve:

: Tuning is easy with

: a“drum-drive '’ con-
: denser. And another :
: invaluable aid is a
: chart, as described in i
: last month’s “M.W."" |

Caleutta : 3204 metres. Call VUL,
Hours, 8.30-9.15 am.: 1.15-3.45 p.on.,
and 5-10 p.m. (Indian Time.)

Bombay : 3571 metres. Call V U B.
Hours: 8-8.30 am.; 12-1.390 pwm.,
and 7-11 p.m.

The new short-wavers are:

Bombay, 49°'1 metres, power 1 Lao.

Caleutta is testing on 2527 mnetres.

o ROR o K oK ok e o e ok o e ok

THE WIRELESS STATION #eskkokokskokokk sk ko ko ko

AT THE VATICAN

l| the new tuned cireunit.

This is the new wireless station erected under the direct supervision of Marchese Maréoml
By means of it the voice of the Pope can be sent on short waves to

in the Vatican.

every continent.
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: STATIONS ABOVE *
3* 600 METRES ¥
Wave-

ength Name of Station.
Metres
1961 Ankara (Turkey).
1935 Kaunas (Lithuania).
1875 Huizen (Holland), 8'5 kw.
1798 Lahti (Finland), 4 kw.
1725 Radio Paris, 17 kw.
1635 Konigswusterhausen (Germany), 35 kw.
1554 Daventry National, 35 kw.

4 Moscow (Old Komintern).

1481
14457 Eiffel Tower (FL), France, 15 kw.
1411 Warsaw (Poland), 14 kw.

1350 Kasbah (Tunis).
1348 Motala (Sweden); 40 kw,
1304 Moscow{Trades Unions).

Istanbul (or Stamboul) (Tutkey).
Boden (Sweden), °75 kw.
Kalundborg (Denmark), 10 kw.
Novosibirsk (Russia).
Moscow, Popoft (Russiz).
Rostov-Don (Russia).

Osio (Norway), 76 kw.
1000 Leningrad (Russia).

937'5 Kharkov (Russia).

870 Tiflis (Russia).

{Khnrkov (Russia).

840 Nijni Novgorod (Russia).

800 Kiev (Russin).

778 Petrozavodsk (Russia).

770 Ostersund (Sweden), 0°75 k.
780 Geneva (Switzerland), 15 kvw.
720 Moscow (Experimental).

700 Minsk (Russia).

680 Lausanne (Switzerland), HE 3,
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Round the
Short-2Wave
Stations

SN NAEh, .2 J W L A scene inside the Toronto station.
ave- 2
Wave- zeﬂgtth ; Name of Station Wave-
length Name of Station metres fength Name of i
(metres) ) 486 Gegresiown (British Guiana), VR Y. | e of Station
80  Rome (Italy), 3R O. un., 10.45 p.m.—2.15 a.m. urs., : P
80  Constantine (Algeria), 8 K B, Mon. and 1213 a.m.—2.15 a.m. j Rl g&‘vgfg F L Time signa
Fri 43 Madrid, EAR 1'10. Tues. and Sat., Lﬂ 32 Berne (Switzerland) h H %00,
701 Khabnrovsk (USSR), 9 am to 12 NP 10.30 pm.—m'nt. 32  San Lazaro (Mexico), X D A, 9 p.m.
417 Canary Islands, Testing nightly at L 3151 Lyngby (Denmark), O X ¥ Reln.ys
% gmoeL'll"ug ‘3336’1 ti, 7:30—0.50 p.m. N a1 Radfo Vi Testing. ( - Y h‘3°l)e';hgge'llv YDle from 7 p.n
ragu ., 7.30— .
54.02 New York %ty. w 2)XA o 402 Lyzl‘lsi)(Rh%ne)),XlR Daily (except Sun.), - °\5“§°1?, yﬁa,ly)'ﬁ‘(‘)’nf choAsé‘ plll!(l:lazg
52 Bergedort (Germany), / —5 \ W
50  Moscow, Tues., Thurs. and Sat., 12 noon 397 Bogota (Colombla) HKF. 3133 Zeesen (Germany).  Relays Konigs-
—1 p.m 37-02 Bangkok (Siam), H8 4 P J. Tues., 1—4 wnsterhnusen, et i T
50 Parcelona. EAJ 25 Sat., 8—9 p.m. - I.o]::énfs]a;;ﬁl 7(§%(p)mw gr}i( vl-—ii3 pm. (} S sy
News and gram, rec, - xperi- . i -
46-83 Chicago (1lL.), W9 X F. Relays WE N R. mental. Fri., 11 p.m.—1.30 a.m, 31:35 Spmlllglﬁe'd (Mass), W1XA2Z 8—10
S\mt 92—76 3(3“ p. mWecl?d:?.\oyspl 5—}? g}gs gm‘lilk]:a' K AHI %]{ R. Relays KZ R M.
m'nt. 2— JET {
p.m. ; 90307[) .m.—1 am., and (ex. EMPIRE LINKS ’g p"l‘;le“ (Tl?u:lsnd)izg A m‘.‘ eiil—12
St )2.30 7 am p.m. (fortnightly). 12 m'nt.—1 a.m.
48-83 New York w2X B R. Relays WBN Y. ¥ 1_4 ]
€967 New York, W2X AL  Tues, “ a.m, 7—9p.m. Sat,1a.m.

31-28 Pluladelphm(Pa ), W3X AU. Daily
(e(cept Thurs. and Fri.), 9 p.m,

a.m,
31 28 Sydney, VK 2 M E.
31 Bergen, LG N.
0-75 Agen, Tues and Fri.,

10.15 p
30- 88 Heredxa (Costa, Rica),
NRH. Daily10—11
m, and 2—3 a.m.

m'nt.—5 a.m,  Wed.,, m'nt.
—2 am.. Fri, m'nt. —
4 a.m. Sat., m'nt.—
3 a.m.
4¢-5 Cincinnati, W8 X A L.
49-5 Council Bluffs (Iowa),
9XU

WoXU.
¢9-5 Philadelphia (Pa.),
W3XAU.

lays WCA U.
Daily 2—9 30-5 Poznan (Poland)
p.m. Thurs, 6.45—9.45
and Fri, 2 pm 'i‘hurs 6.30
p.m.—6 aan. —1 a.m.
€6-4 Vienma, Tues, 30 Belgrade.  Mon.
10 a.m.—12 only, 8—9 p.n.
s noon. Thurs. 29-5 Bangkok (Siam),
2—3 p.m. HS2PJ. Mon.,
S'lt 10 p.m. Wed. and Sat., i
nt. —4 a.m.
48:34 Chlcago, WOXAA. 2898 Buenos Aires, L8 X.
Relays WCFL (Testing.
* Dally 2—5 a.m 26:1 Me}nila,KKzlﬁ‘(l{{. Re-
49 N w a rk ays
BN EER T Reliys 256 Winnipeg (Canada)
w s OR. CIJRX. Danly(excepf;

Sun,) from 11.30 p.m.

—1.30 a.m,
25-53 Chelmsford, G565SW. Relays 5 XX
daily (except Sat. and Sun.) from
12.30—1.30 p.an., and from 7 p.m.—
12 m’nt. Except News Bullctin.

Favourite Americans
25-25 Pittsburgh Eastt W8 X K. 5 pm.—3

am.
245 Manile (Philippine Islands), KX 1 X R.
Rela)s KZRDM., Weekdays, 10 a.m.

p.m
21-3 San Lazaro (Mexico). Daily at 4 p.m.
21 Radio Maroc,
19-72 Pittsburgh East, WS X K. Relays
K DK A, Wed. and Sat., 1—5 pm.
19-56 Scheneclady, W2XAD. Dull) 6—3
p.m. (ex. Sat.),
16-8 Bandoeng (Ja.va), PLF.
163 Kootwyk (Holland), PC K. From 7

15-94 Bandoeng, PLE. - Tues., 1.40—3.40
p.m.
15-02 Buenos Aires (Monte Grande). L S G.

49-3  Bangkok (Smm), HS2PJ.:
49-22 Toronto (Canada), VE9G W.
Dmly 11 45 a.m.—5 p.m.,  p.m’
£9-18 Bound Brook (N.J.), W3 X A L Weck-
days, 10—11 p.m. and 4—6 a.m.
£8-02 Richmond Hill (N.Y.), W2 X E. Relays
W A BC, 1 p.m.—5 a.m. next day.

Gt. Britain is linked with the Empire
by the Chelmsford short-wave station,
58W. The service is at present ex-
perimental, but in all probability a
powerful and permanent station will
bé erected shortly.

Kenya Colony

45. Nairobi (Kenya), 7L O. Daily, 4+—7
17) m8 Rela_\,s G 58 W occasionally,
4886 Pittsburgh ‘East, W8X K. Relays
é( DK A. Wed. and Sat., 10 p.m.—

a.m.

£8'8 Mauila (Philippine Islands), KXZ Il M.
Daily (except Mon.), 8 a.m.—3 p.m.

4862 Tegucigalpa (Honduras), H R B. Daily
(except Mon.), 1.30—5

4835 Bogota (Colombm), H K C Dally, 3

47 Funchal (Madeira), CT83 A G. Thurs.
and Sat., 10 p.m.—1 a.m.
44 San Lazaro (Mexico), X D A.

THAT THRESHOLD HOWL

They say it’s called Threshold Howl I]

tecause it drives you to the Threshold of
Insanity. . . . It certainly can be anooying!
But here are tome cures to try:—

Variable filament rkeostat for the

detector.
» » *

Different values for the grid leak
§ and for the grid condenser.

* * *
A -0005 across the ’phones.

* » *

A 2-meg. leak across the primary
or secondary of the L.F.T.

50 GUARANTEED CIRCUITS

with next month’s ‘* M.W.”

OUT JAN. 1st. 1/- ORDER NOW

London’s opposite number, Melbourne 3L O.

In the studio at Cape Town.
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(Where aerial-power. under the new rating
scheme, is known the figures are given.)
Wave- Power Wave- “Power Wave- Power Wave Power
length l\éunaa of ll:lll lcn%;th Nsme of 11{{1[0 length I“T;Ettlf of li{'ill length g&l;l(‘ of {(Kjll
1 tation <110- n ion ilo- in Station 0- in Station 0-
metres : watts raetres watts metres watts metres watts
5747 Liubljana  (Yugo- 2-8 441 Rome (1RO) (Italy) 75 338-2 Brussels No. 2 (Bel- 12 Newcastle
slavia) 436 {stockholm (3weden) 75 gium) Plymouth 0 16
57p [Freiburg-im-Breis- 0-3 Malmberget (Sweden) 0-25 335 {Cﬂdlz (Spain) 288-5< Sheffield 016
gau (Germany) 432-3 Belgrade (Yugosla- 3 Poznan (Poland) 1-9 Stoke-on-Trent 0 16
566 Hanover (Germany) 0:3 via) . . 332 Naples (Italy) 17 Swansea 016
i f\"&é”sﬁﬁ ((%g:m)n BT 424 M?grmymo" Radio) | 3282 pag;)((rlgm crgm- 12 287-2 Ly(%‘nrs(Ra)dio)
o tz) 1-7- _ ance
D B | o omBluen 07 ) oadvGi b | s i 1o
6§33 Munich (Germany) 17 416 Rabat (Morocco) ateborg (Sweden) L5 Berlin Relay (Ger- 06
525 Riga (Latvia) 413 Dublin (2RN) (Ire- 15 319 Dresden (Germany) 03 many)
517 Vienna (Rosenhiigel) 20 land) 316 {Bremqn (Germany) 0-3 ogg J Magdeburg (Ger- 06
(Austrin) 408 Katowzc;e (folnlndzn = OMarselzgas (F;'uncc) 15 - st‘?cmv(}; : -
Berne (Switzerlan viedo (Spain ettin (Germany 2
511 Archange! (Russia) ) ) 898 9 Glasgow (55C) (Gt 1-2 sl i shrin) 06
509 Brussels No. 1 (Bel- 1.2 Brit
jum) ritain) = 281 Copenhagen (Den- 1
L M'?"m(‘lml ) 85 394 Bucharest (l}umnn)a) 16 J mark)
297 l‘ii)?cl:)'w (Rissia) 390 Frankfurt (Germany) 1 The 280 Radio_ Liege (Belgium) —
a8y P Cacol 55 Station 270 Bratislava (Czecho- 14
rglgo‘?'xlgiayiec & A at slovakia)
479 Midland Regional 38 Street B | Funchar | 278 Konigshere (Ger- 17
¥ Station ((it. Britain) o works 273-9 Turin (Italy) 85
476 Simferopal (Russia) -y on 47 272 Rennes (France) 1-2
o La!%g\?g!))em o o Madeira metres. el Baécfulmxf 3‘?3"“’1 )
k . atalana) (Spaln
488 Ly(olg:q ;(1%3) Doua) 23 . - 265-4 Lille (PTT) (France) 1
400 385 Toulouse (France) 309°9 Cardiff 12 263 Morovska-Ostrava 1
S?é] Sobnstmn ST e e i e 304 Bordeaux-Lafayette 35 (Czechoslovakia)
a0 Spain (witm_ o (oland) Franee) 2613 London National Sta- 63
land) 381 Gma (Italy) 15 | 301 Aberdeen 12 | 259 cleiwiz (Germany) 56
(Porsgrund (Norway) 15 376.4Manchester (22Y) 12 Hilversam (Holland) 85 257 Horby (Sweden) 15
giﬂ esund ( ) grwa};) g;g 4%“2"“{% ((g"er ““";Y) 17 208-8 {Fahm (8weden) 65 255 Toulouse (France) 1
aamanca (Spaln -4 Radio Tance =i ~ 5 253 Leipzig (Germany) 2-3
| Bolaazo (italy) 02 368~ Seyile (Union Radio) - g mLSGeT S 251 Almeria (Spain) 1
da3its , Klagenfurt (Austria) 06 364 Bergle): ?Norwav) Limoges (PTT) 08 c(B?glrgiifm) BED o
| Tromsé (Norway) . 3635 Algiers (N. Africa) (OF &) 242 Belfast 12
Uppsala (Sweden) 0-2 360 Stuttgart (Germany) 1-7 291 Viipari (Viborg) (Fin- 15 Nimes: (France)
Tampere (Tammer- 1 356-3 London Regional 45 land) . 239 {Nurnburg (Germany) 23
foxs) (Finland) Station Bournemonth 12 237 Grebro (Sweden) 025
450 Moscow (Russia) 352 Graz (Austria) 95 Bradford 0-16 232:2 Kiel (Germany) 0-3
447 Paris (PTT) (Ecole 1 351 Leningrad (Russia) a8g-5, Dundee 016 227 Cologne (Germany) 1-7
Supericur) 349 Barceloua (Radio g = Edinburgh 04 224-4 Cork (6CK) (Treland) 15
45 {Notoddon (Norway) 01 Barcelona) (Spain) Hull 016 222-9 Fecamp (France) =
Rjukan (Norway) 015 842 Brno (Czechoslovakia) 3 Liverpool 016 200 Leeds 16
A
N 5
3 11
Miles

BERGEN . . .
BRATISLAVA
BRUSSELS . .} 199
CADIZ . . .1I076
GORK . . .| 398
FRANKFURT .| 396

538 | MILAN .

726 | POSEN . . .
248 | RENNES . . .
714 | SALAMANCA .
569 | SAN SEBASTIAN

1018; SEVILLE . . .

GENOA . . .|640 1553| STAMBOUL . .|
HELSINGFORS . [1131 070 WING . . |

KATOWICE . . |aas || LAUSANAL . 452“ LEIPZIG .. . |37 {} g3 | ZAGRES .

r— s

g
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OSLO, now employing high
power (75 kw.), on 1,071

metres, daily sends a Time
Signal in the half minute
preceding 7 p.m. G.M.T.

* *

BRUSSELS No. 2 has recently
been transmitting Sunday
morning gramophone con-
certs, on 338 m.

* * *

VIENNA is arranging to ex-
change -programmes (by
cable) witE Manich this
winter.

* * Ed

PENTOISE is to be the

‘Chelmsford ' of- France

when the short-wave Empire

station now under construc-

tion is completed.
* ES

BORDEAUX AND STRAS-
BOURG arc each to have an
increase of power, accord-
ing to a statement by the
French Minister of Posts,
Telegraphs and Telephones.

£l * £

TORONTO recently opened a
new station controlled b
the Canadian Pacific Rail-
way, and the call-sign CP R
is being used by arrangement
with Bolivia, to whom
those letters were allozated.

BRUMATH-STR ASBOURG,

the new French station,
should be on the air regularly

RADIO - VITU3,

PRATO SMERALDO

‘ by the time these words are
in pring (wave-length, 346
metres). .

TOULOUSE (France) has been
experimenting with picture
transmissions on 385 metres.

ATHLONE is still named as

the probable site for the [

Irish Free State high-power

with a power of 60 kw.

* * *

station, which is to work *

RADIO AGEN, the French
station destroyed by -disas-
trous floods last March, is to |
be rebuilt.

RADIO BEZIERS (France) is

[

to come ‘““on the air’ with
10 kw. instead-of the ‘6 kw.
which has been used by this
station.

En *

Paris, i3
shortly to be moved to the I
suburbs (Romainville), and
will then use greater power.

B *

is the |
name given to the Turin
short-wave relay, now work-
ing on 254 metres.

Station Information|

AUCKLAND, and the other
important New Zealand
broadcasting stations, each
observe one night per week

as a ‘“silent night.”

* * *

SYDNEY 2BL and SYDNEY
2F C have ceased working
on short waves.

® # #

SAIGON (French Indo-China)
has been testing with gramo-
phone records on 49 metres.
(This station

works com-

with Paris, St.

mereially
Assize, during the day.)

* * *

WELLINGTON, N.Z., has been
testing a new short-wave
station on 27-3 metres.- Call-
siogn ZL W.

£ # Ed

HEREDIA, the Costa Rican
short-wave  station, ' an-
nounces in Spanish’ and
English on 30-88 metres.

* * #

BUENOS AIRES has a -new

S

short-waver testing on 28-98
metres. Call-sign L. S X.

* * *

TURIN, which has changed
its wave-length to 273 m,,
has been in trouble for
‘“ wobbling ” into the wave-
lengths assigned to other
stations.

* ® #

KONIGSWUSTERHAUSEN
(1,635 metres) used a me-
tronome, ticking 40 beats in
10 seconds, as an interval
signal.

* * *

NAPLES is now working rcgu-
larly in conjunction with
Rome, the usual announce-
ment being * Roma-Napoli.”

BARCELONA has been in
trouble for causing interfer-
ence with test transmissiona
from Brumath - Strasbourg,
the new French station.

£ Ed *

LANGENBERG is to increase

its power to 75Lw. next-
summer.
= * *

RADIO LYON now arranges a
programme of foreign relays
every other week.

-The representative tuning dial,
showing order of stations, that was
given in “M.W.” some months ago
met with so much appreciation that
another i3 given below for the
benefit of our many new readers.

THE OGRDER

LIUBLIANA -

THE STATIONS

-—-——a- XS

e a3t

o < >3§°§ (&
C W
23RBR ISR é’sg“’eé’ é\-A
EI<RVIIND SO8FTL &
oL RCRBBG. 9 gUESS D
v DM 3& * QQQ,QIQ <
<
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THE “M.W.” RESEARCH DEPARTMENT

this month presents to our readers—

3 HEN we got our first taste of
W regional broadcasting in the
London area it really looked
as though the difficult conditions
which it brought would be a serious
blow to .the home construction of
wireless receivers.

Modern Progress

It mnay be getting something of an
old story by now, but it as well to
remind ourselves occasionally of
the troublous times through which we
have passed and the lessons we have
learned therefrom, in order to appre-
ciate at their proper value our present-
day set designs.

Hence our opening remark, because
many of us are already beginning to

forget that not so long ago people were

qulte seriously suggesting that regional

conditions meant the end of all the’

simpler types of sets, on account of
their comparatively low standard of
selectivity.

Selectivity Without H.F.

Tt was'quickly apparent thatunder
regional conditions a really excep-
tional degree of selectivity was needed
and it was equally quickly dlscovered
that the current types ‘of “ détector
and low frequency sets did mnot
provide it.

It was_therefore” prophesied that
receivers of these--previously very
popl_lar types would become obsolete
in gll “regional” areas, where if

0:»-&-::/« rac Reacrior

M W Dyar
Rarce Corn

December, 1930

The
Th re.e

sagzesan

23

As rvecently as six months ago the
results given by this set would have
been regarded as ¢ iimpossible.’’

VOLUME : Enormous, even on
foreign stations.

QUALITY : Superlative, satisfying
cven {he fastidious.

SELECTIVITY :
markuable.”

And yet {he set is
EASY TO BUILD AND TO
OPERATE!

IS EEINEEEEINEISNEETEEPINIEIUEANONEBANILNERINTNRT,

¢ Posilively re-

SSEERSANSASRINIRINSRQUUARIBUSART
ScapeusencessieEnnEsEsEBRERYsDY
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o

2X657

(

Sz

7 ~0

-Here is a circuit that not only repays, but compels attention. Amazing selectivity is
attained by the ‘“Star Turn ”’ Selector system, which is coupled through a neutralising con-

denser to the already famous ‘* M.\W."" dual-range coil.

The result is super-het sharpness

if . requned And on the long waves—available at the flick of a switch-—the Interwave
system of coupling keeps out the undesired local and brings in the Continental long-
wavers with astonishing ease.

“would be found necessary to use sets
w1th at Jeast one H.F. stage, simply
and sole]y in order to get the neces-
sary degree of selectivity.

It this had proved to be true it
would indeed have administered a
severe setback to the home-construc-
tion movement, for the set containing
a detector and onc or two low-fre-
quency stages has always been one of
the most deservedly popular of all
types. TIts simplicity in construction

‘and operation, ecomomy in first-cost
and maintenance, robust indepen-
dence of correct choice of valves,
adjustment of voltages, and so on,
have endeared it to the home con-
structor in a way unapproached by
any other type.

550

If it had indeed become incapable
of giving satisfactory service in such
large arcas of dense population as
those affected by the regional scheme,
it is quite possible that a very large
number of would-be home constructors
would have decided that they did not
feel equal to the job of building one
of the larger and more elaborate
types, and so would have been driven
to the purchase of a ready-made
instrument.

Results of Research

What has actually happened, of
course, is that the simpler type of
set has been subjected to intensive
research and development work, and
has quickly been brought up to the
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Test Bench

An impartial and critical review of ** Lewcos, ™ Standard Battery
Co., *“ Pifco,” Varley and Exide radio components and accessories.

Varley L.F. auto-transformer, and the
Varley impedance matching output
transformer.

Moving-coil enthusiasts will be
particularly interested in this last. It
provides secondary ratios of 8-1, 10-1,
12-1, 15-1, 20-1, and 25-1, with a
primary resistance of only 162 ohms
and an adequate, well chosen in-
ductance at 25 milliamperes—it can
handle up to 50 milliamperes.

So you see that you are able to
match the impedance of a carefully
chosen valve to that of the moving coil
to within very close limits. This is a
vital necessity if you want to get the
greatest undistorted output. The
Varley instruction book that accom-
panies this component gives full
details as to its use.

usefulness of the best of moving-coil
loud speakers.

Varlevs are indeed producing some
cxcellent gear these days, and we feel
sure they are receiving the support
they deserve from discriminating
constructors.

New Exide Accumulators

Many of the so-called unspillable
accumulators marketed -a year or two
ago were, in fact, far from being un-
spillable, and people who placed too
much faith in them often had cause
to regret it.

The new “ Exide ”’ unspillables are
absolutely dependable. You can turn
them completely upside down and
push them about in that position
without the slightest trace of moisture
escaping. And
this applies even
to that one using
ordinary fluid
acid as its electro-
lyte; there are
two types, the
other being the
“ Gel-Cel,” which
employs a Jelly
acid.

A very special
feature of these
new Exides is the

new and improved
design of the
cases they are

The 3-henry choke is tapped at
5,1, 1-6, 2 and 3 henries, and has a
maximum resistance of 47 ohms.

Its primary use is in tone-control
units, but it has other vseful applica-
tions, as amateurs will appreciate. It
is the sort of thing that every experi-
menter should include in his kit as a
matter of course.

The auto-choke has a ratio of 1-7,
and in conjunction with a shunt H.F.
feed it gives excellent results. You
really do get the power promised by
-the high ratio, together with good
quality due to a scientific design. The
high ‘“ primary ” .impedance and a
‘low overall self-capacity give a
regponse that in no way lowers the

—
Two very useful and efficient devices—the Varley 3-henry tapped
L.F. choke (left), and the Varley -7 auto-transformer.

built mto. The
tops of the cases
are just as strong

MobirN WiRELESS

The Varley impedance matching output.
transformer.

as the bottoms or sides, and are not,
as in many types of accumulators, a
weak point in the structure.

Special coloured, non-interchange-
able terminals are another feature.
Readers may be wondering why we
are so long getting to what they may
consider to be the most important
point of all, the construction of the
plates and their electrical efficiency ;
but the name Exide—the trade-
mark of the Chloride Electrical
Storage Battery Co., Ltd.—stamped
on an accumulator definitely marks it
as a 100 per cent production.

In all our long experience of
Exide batteries, which reaches back
for many years, we have found them
always to reach a high standard ; and
these latest non-spillables, which are
made available for all types of por-
tables, and which we recommend a3
clean and safe for any set, are as good
as anything the Chloride people
have yet produced.

It would be a great pity if their use
were restricted to portables for they
deserve a much wider recognition.

Two of the new Exide unspillable accumulator cells.
609
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From a Correspondent.

How the latest lamps for television are made.

QI\I(‘E the historic television
) demonstration by Bell Tele-

hone Laboratories in America,
in April, 1927, many advances in the
efficiency of the equipment have been
made.

Notable among them are the
changes made in the glow discharge
Iamps used at the receiving end. The
lamps used with the present equip-
ment permit much greater power input
than those of the earlier demonstra-
tions and their structure has been
changed quite radically.

Getting Brighter Glows

Lamps as used for the early tele-
vision demonstrations had flat plates
for electrodes. These are separated
by only about 3/32nds of an inch, and
this small separation maintains
effective insulation and forces the
glow discharge to develop only on the
outer surface of the cathode.

Radiation is depended upon entirely
for cooling, which limits the operating
current to about fifty milliamperes.
The brightness of the glow is a
function of the anode current and is
thus limited by the cooling arrange-
nent.

To obtain a greater brightness,
water-cooled tubes were employed.
The cooling of the cathodes of such
tubes is not a limiting factor, and
currents as high as 500 milliamperes
may be used, giving a very bright
glow on the cathode surface.

Colour Demonstrations

A nickel-plated bollow copper
cylinder is employed for the cathode
and the glow occurs on one end. The
other end is sealed to the glass
container and has two tubes entering
it for water circulation.

Surrounding the cathode is a glass
shield which restricts the area of glow
to the end, and also serves as insula-
tion between anode and cathode.

For the early demonstrations of
television in colour a neon tube was
used, of which a single piece of
tubular nickel-plated copper, closed
at one end and flattened along one
side, forms the cathode. Tts open end

PROGRESS
i A sketch of :
: one of the :
: lamps used in
i a very recen{
i television de~
: monstration.
: Cooling water :
i circulates :
i through the :
i tubes that pro- :
: ject from the :

bottom.

is sealed to a glass tube through which
water is passed for cooling.

The glow forms over a rectangular
area of the flattened surface ; on the
rest of the surface glow formation is
prevented by a protecting coating
of lavite and insulating cement.

This early lamp possessed many
objectionable structural features which
have been eliminated in the tube for
television in colour now in use. The
cooling water for this tube is not in
direct contact with the cathode, but is
confined to a glass tube to which the
cathode is tightly clamped.

A mica shield replaces the lavite
and cement insulation, and by pro-
viding a long insulating path prevents

610
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the glow from forming anywhere
but on the flat rectangular area. The
anode Is similar to that of the earlier
tube, but supported in a slightly
different manuer.

The bulb attached to both of these
tubes is used for supplying small
quantities of hydrogen, which has
been found essential for the efficient
operation of all television lamps.

A New Type

After the lamp has been in operation
over a period of time, the glow
discharge develops a sluggishness,
which causes fuzziness or poor
definition of the image produced.

If a small amount of hydrogen is
allowed to mix with the gas in the
tube at this time, the sluggishness
immediately disappears and good
definition 1s again obtained. Such
hydrogen admission is required
periodically during the life of the tube.

For the more recent work on
monochromatic television a new type
of lamp has been devised. As with
the latest lamp for colour television,
the cathode is clamped in good
contact with a glass tube through
which the cooling water circulates.

The glow discharge is confined to a
flat square surface by mica shielding,
and the anode is a metal strip fencing
off this active area. The uniformity
of the glow of neon tubes and the
“ sputtering *’ from the active surface
depends very much on the prepar-
ation of the cathode surface.

Sputtering is the dislodging of
material from the surface by impact
of ions from the glowing gas. The
matter released leaves the surface
with high velocity and deposits on the
inside of the bulb directly in front of
the glow.

Preparing the Cathode

This soon renders the lamp useless
by reducing the intensity of the light
as viewed through the bulb. It has
been found that beryllium sputters
far less than other materials and so is
used for the final plating of the surface.

In preparation the cathode is first
baked at 800 deg. centigrade in a
vacuum for an hour, which anneals
the copper without oxidation. The
flat surface is then sand-blasted and
nickel-plated, but not polished.

The rough surface allows the final
plating to adhere tightly. Beryllium
is not easily worked. It can neither
be electro-plated nor readily deposited
by cathode sputtering, so it is
necessary to deposit it by the mathod
of vaporisation and condensation.
This is done in a high vacuum to
prevent oxidation and to leave the
surface as free from gas as possible.
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‘ ¥ this present issue of “M.W.”

full details of the “Plus-X”

Four are given. And everyone

who knows anything at all about the

design of radio sets will agree that it

constitutes a triumph for the “ M.W.*
Research Department.

It is not a “standard ™ ecircuit
lifted from seme moth-eaten text-
book and built up with modern
components. On the contrary, it
embodies a new circuit—one de-
veloped in the “M.W.” Research
Department as the result of months
of experimenting on scientific lines.

“Plus-X *” Proof

We do not proffer such statements
merely as journalistic boosting—they
are statements of fact.

Anyway, the doors of our Re-
search Department are wide. open to
the trade, and representatives
(often the managing directors
themselves) of every big radio
concern in the country con-
tinually wvisit us, and are
shown everything of interest
that is going on. Sir Oliver
Lodge, Capt. Eckersley, and
other scientific authorities,
have witnessed tests and de-
monstrations of new “M.W.”
circuits in the “M.W.”
Research Department.

But no laboratory can be
successful in its work unless
it is equipped with the
keenest of brains as well as with
the most up to date” of instruments.
We feel we are fully justified in claim-
ing to have in our staff, and in those
other technicians at our ready dis-
posal, unequalled resources in this
respect.

The “ Plus-X ” Four surely proves
that. Nevertheless, a four-valve set,
however easy to construct, and how-
ever relatively inexpensive it may be,
is beyond the reach of a large number
of amateurs. Bearing this in ‘mind,
the Research Department has been
busy on the development of seme-

4

CONSTRUCTIONAL
THE WONDERFUL SET MENTIONED
ON THIS PAGE.
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what smaller receivers having just as
many eomparative advantages, and,
in their way, just as effective.

Full constructional details of one
of the most powerful, most selective,
and most inexpensive sets in this
smaller class will be published in
“M.W.” next month. It is not a
junior edition of the ““ Plus-X ” Four.
It would be a very simple matter
merely to reduce the valve stages of
this wonderful set and dish up the
result under another name. But that
is not our way of doing things.

Each new set is tackled as a new

ON NO ACCOUNT MISS YOUR
COPY OF NEXT MONTH’S
IN WHICH WILL APPEAR FULL

‘MW

DETAILS OF

problem. As much thought is de-
voted to it as upon any previous
design. And it must be remembered
that the evolution of a promising
cireuit is but half the battle. Just as
important—indeed, more important
at times—is the layout.

A Vital Factor

Perhaps it is not appreciated by
many readers how much this part
of our work has a vital bearing upon
the distinctively successful results
achieved by our productions. But
it is a-fact that you can take identi-
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cally the same circuit, and identically
the same kinds of components, and
build up three or more different sets
having as many different degrees of
effectiveness. The results can range
from complete hopelessness to a
startling perfection.

Challenges the World !

Another very important point to
note is that no “M.W.” set is re-
leased for publication until it has
passed the most exacting tests ; tests
carried out on scientific lines and
not tests rendered negative on ac-
count of the presence of multifarious
varying factors. We generate our
own measured radio energy and apply
congestion in varying degrees so that
we can positively index every quality
of our sets.

Thus the new set that will be
introduced to the world in
next month’s “ MW.” has
passed through all the painful
processes of evolution, and
now rests on one of the test
benches in its final form
marked “0.K.,” and await-
ing collection by the Art
Department, who will prepare
the necessary diagrams and
photographs.

We are not going to say
much about it now—you will
find its full description in
our next issue. Nevertheless,
we will give away this much
of the secret. It will be available for
every possible power supply. If you
have A.C. mains, 0.K.; if you have
D.C. mains, 0.K. ; if you have no mains
atall, 0.K.; in a.ny such circumstances
you will be able to build it and add
your quota to the general praise
that undoubtedly will ensue.

We confidently challenge the world
with our latest production, and if
there are anywhere sets of similar
pattern that can equal, let alone
beat it, we should be very pleased to
receive information as to their where-
abonta !
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An account of a trip around the German station Koenigswusterhausen, which is a colossal collection of
greal transmitters for broadcasting as well as for commercial communications.

. From OUR OWN CORRESPONDENT.
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with broad roads and a number of hig
buildings like factories or Govern-
ment offices.

These are the transmitter halls and
the living quarters of the engineers.

0 anybody with a smattering of
German, the name of our old - 1
friend Koenigswusterhausen

doesn’t present a mild form of terror,
but no doubt the average DX 1

enthusjast, who forgets the ich bin’s | 18 It is all on a very vast scale.

he learned at school, has some excuse il The war had something to do with
for writing just © German Station ” ] i the prosperity of Koenigs. It became
down in his log! / F one of the centres of radio direction,

Anyway, by the time one has seen
—as I have done—over several other
German stations and discussed radio
technicalities in pidgeon-English and
a modified deaf-and-dumb code, the
Koenigswusterhausen name seems like 1
child’s play. f

What It Means

It isn’t so difficult, really. [At the
place itself, on railway stations and
theatre bills, they don’t run all the
words into one. There are three words
in the name—Koenigs, wuster, and
hausen, and the local way is Koenigs
Wausterhausen, meaning, literally,
King’s westhouse : but please don’t
ask me why !

Koenigs isn’t primarily a broadcast-
ing station, but is one of the centres
of German commercial radio tele- |
graphy, equivalent to Chelmsford or ° !
Rugby, but much bigger than either. jammed between 5X X on 1,554
The place reminds me of a huge o0 0og you like to climb one of these Metres and Radio Paris on 1,725
Welwyn Garden City ; very spacious, masts ? No lifts are available | metres.

612

together with Nauen, and many
verboten messages in code flashed from
its aerials during the Great Un-
pleasantness. And at the * cessation
of hostilities,” as the papers say,
Koenigs rapidly turned its activities
to commercial work again, and later
to broadeasting.

“All Interesting’’

. I wonder how many old hands at
| radio remember when Koenigs made
| its debut as a broadcaster by some
I, jolly good Sunday morning concerts,
‘|| When the amateur transmitters grew
' wearisome with their “ Hullo, old man.
Over !’ we often used to switch over to
. the long waves for music from “LP.”

Now the broadcasting activities of
Koenigs are in the relaying of Berlin
on 1,635 metres, with the big power of
35 kilowatts. That means that he is

-5
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One of the engineers took me round
the station (in a car, incidentally, for
there are long walks from building to
building), but I confess even now I
was not able to grasp which of the
many transmitters is for broadcasting
only, and which are for commercial
work. Anyhow, it’s all interesting.

There are aerials all over the place
aty Koenigs. Two big latticg-work
fellows, a la Eiffel Tower, I learned
are for the long-wave work. One gets
to, the tops of these by a steel ladder
(about 300 ft., in a stiff breeze which
nearly always blows around the open
country at Koenigs) and, horror of
horrors, a spiral staircase up from the
base to a height of 40 ft. or so.

I can’t stand heights or spiral stair-
cabes, so, much as I should have liked
tol get a bird’s-eye view of the sur-
roungding country, I had to decline.

Extraordinary Earths

The ball-pivot method of support
is used for some of .the masts holding
up the broadecasting aerials. It
always seems incredible that these
hyge masts can stand on so frail-
looking a support, and you can
positively see them swaying in the
wind,

Heavy guy cables hold the masts
up, and big counterbalance weights
keep the guys in tension. In winter
extra weights are added to the counter-
balances.

Apart from the masts there 1s a
real forest of earth-wire poles. T had
a chat with the engineers about this,
and it appears that the subsoil in the
neighbourhood is not very kind to
earth connections, and so counter-
poise earths are used for practieally
every transmitter. Some of these

counterpoise poles
are 20 ft. from the
ground, and hon-
estly 1t 13 difficult
to distinguish some
of the aerials from
some of the earths!

There is- also
another group of
poles holding up a
special short-wave
aerial. Koenigs is
developing its
short-wavers. Most
(Continued on mext

page.)

Here is a view in the studio at Berlin from which many of the broadcast
programmes broadcast by Koenigswusterhausen originate, and above it you

can see the short-wave transmitter.
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A HUGE RADIO CENTRE

0

One of the build-
ings }above) and
one of the studios
(left) at Koenigs-
wusterhausen—
Germany’s great
commercial and
broadcasting
centre.
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PESTOIESHEIOPTLBBHBY
& THAT “JAVA” CIRCUIT &

& Condenser Capacity—More Station &
) Details.

& 3
FPBVHBIBBESEEBIYEIDD

Sir,—Might I draw your attention
to an error that has crept into my
letter, published in your
October number, named
“Java and Japan”? 1
observe that a condenser
(%, is stated to be of -0001
mfd. capacity, when, in
reality, it is of a much
larger capacity, 001 mfd.
I point out this error,
apparently made by a
compositor, because I have
found that a -C001-mfd.
condenser has little or no
effect on the set, whilst
the larger capacity has.

I am enclosing a short
list of stations which will
probably  interest  your
“NDX hounds.”

Yours faithfully,

Lesuiz W. Orrox.
Uxbridge.

BRAZIL.
PRAA (Rio de Janeiro)—
1Lkw. 750 ke.
PRAO . 1kw. 1,330 ke.
HONDURAS.

HRB (Teguicigalpa) 2-5 kw. 6,170 ke.
IT SWAYS IN THE WIND!

Deécember, 1930

%6@@&%@@@&%@&%@@@%@@@@6@%
& RADIO WRINKLES &

-@ An H.F.Choke—Testing Mains, etc. @’i

@@@@%5@@@@@@@@@

A good H.F. choke can be made by
winding about 100 turns of fine wire
on a glass test tube, the ends being
secured to the tube by
Chatterton’s .compound, or
a similar adhesive.

® *

Quite..a good rough-and-
ready galvo. can be impro-
vised from a pocket com-
pass placed inside a large
hank-wound coil through
which the test current is
made to flow.

K £ 3 £

If the two leads from the
D.C. mains are held in a
glass of water, bubbles
collect on one wire more
than the other when the
current is switched on, imd
the wire with the excess of
bubbles is the negative.

] *
HAVANA, CUBA. N | T -
-CMW 1 kw. 500m. b ga;‘ y & mer‘lcar;
CMCF 95 kw. 466 m. roadcasting sets use severa
CMBS 05 kw. 441 m hlgh-frequepcy stages and

MK 2kw. 410m. ganged tuning.
CM1 -5 kw. 368 m. % * »
r s “Eiel The Italian sfation at
- MEXICO. Turin, which uses & carillon
-XF1 1kw. 509 m. as a preliminary signal, has
XFG 2kw. 450 m. been experimenting with
XES Bkw. 338m. new interval signals.
B sk k]
URUGUAY. , )
CWOA (Montevideo) The Italian broadcasting
1kw. 700 ke authorities have just in-
stalled two special labo-
CMAB (8 CtHILI' A view of one of Koenigswusterhausen’s masts, showing the :atorleg ’.f o ﬁg h ecki ng
Tiad (S i) ball and socket joint that permits the mast to *‘ give " a LANSTHISSIONSEIUCIEESH
1kw. 625 ke. little when strong winds blow, minimising breakdown.

of the work at present is done on
the long waves.

You cannot learn much from look-
ing at the transmitters, although it
certainly is impressive to realise the
thousands of volts on the plates of the
big oscillator and power valves, and
to see tuning coils higher than a man.

They tell me that Iloenigs is a bad
place for watches, for the amount of
high-frequeney in  the air upsets
delicate movements. When I went
i to sée the new short-wave trans-
mitter I was warned to take off my
watch for this reason.

%@@@@@%@@&?@@@@@@@@@&3

B
% AT THE “STATION g
® WITH A LONG NAME" &

:
) —conlinued from previous page &

® &
EHBBHIZHIBPHFHEIBIBH

The 1,635-metre broadcaster does
not use crystal control, and I asked
the engineer what precautions were
taken to avoid interference with
5X X and Paris. I was assured that
the frequency of the station, 1835
kilocycles, wes tested every day.

(e

Master-oscillator and not ecrystal
control is used to keep the wave-
length constant. As in all Telefunken
gear—and all the plant at Koenigs is
made by Telefunken — there are
meters in practically every -circuit,
even in the filament circuits.

There are no actual studios at
Koenigs, although there are two or
three emergency and test micro-
phones. The real studio for the
1,635-metre transmitter is the Vox-
haus one in Berlin, and on occasions
the Deutsche-Wellen studio also is
used.
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IS AUTOMATIC B

J. W. HEREWARD
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As our contributor remarks, ¢ It all
depends,’”’ and you mudt read this
artiele before you form any decisive
opinion on the merits and demerits
of this form of grid-potential supply.

$ is usually the case; a straight-

forward answer cannot be given

to a straightforward question

such as: “Is automatic grid bias always

satisfactory.” For the answer de-

peuds on a number of different factors,
all of which must be considered.

The answer will depend on whether

the valves are indirectly heated or

not, whether the set is run from A.C.

THIS MAINS UNIT—
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Starting with the circuit shown above,
we can proceed—

or D.C. mains, whether in the case of
‘A.C. mains differently functioning
valves have separate heater windings,
or whether a separate rectifier and
potential divider system is provided
for giving grid bias.

Where . D.C. is concerned the ounly

way we can get automatic bias

from the mains is by reducing the
amount of H.T. available.

Let’s take the simplest case first
of a set being worked from D.C.
mains as far as the H.T. supply 1s
concerned. We probably have an

H.T ehminator somewhat on the
lines of the circuit shown in Fig. 1.

Obtaining the Voltage

The voltage available is 160 and a
fairly big valve is being used in the
output stage of the set, say, a valve
similar to the 220A., which has a
magnification of 6:5. "Then, dividing
the H.T. voltage by twice the mag-
nification we get the value of grid
bias required to be 12 volts.

But the only way we can get this
bias from the mains is to reduce the
H.T. voltage by this amount. If we
can spare it, well and good.

CAN BE CONVERTED—

*3®

%
+2
+/ (=
HT— .
P N s 1 -

F16 2 a.
G.8—

A/683

—to add a bias resistance as at R in
this diagram—

First, we can connect a resistance
in the H.T.— return so as to give us a
voltage drop of the necessary 12 volts,
or else we can counect a potential
divider so that the H.T. — and L.T.-
connection is at a point 12 volts
up from the negative mains end.

A Great Advantage

Either of these methods will work
well, though I myself would prefer
to use the first of these arrangements
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shown in Fig. 2A, rather than the
latter (shown in 2B), for the reason
that it will automatically compensate
for overloading in the output stage.
As you know, the voltage across the
bias resistance R is the product of its
resistance and the current flowing
through it—usually known as the

sazsansse

It is quite easy to arrange a

resistance so that the bias auto-

matically compensates for over-
loading in the last stage.

wissssdssssannryg
sssssassaeneed

IR drop. So that if we are passing
12 milhamps, then 1,000 ohms will
give us the required drop of 12 vola.
Now, supposing the output vuive
has to deal with a very heavy siyumi
that sends it off the straight-lise
portion of its characteristic, what
happens ? Firstly, it makes the grid
_too negative, so that the plate current
'is unduly cut down. When this
occurs the IR drop across R becomes

IN TWO WAYS

—or to place the resistance as shown in the
above illustration.

less, and therefore the grid bias is
reduced. This allows more plate
current to flow and so counteracts
the overload on the valve.

At the other end of the swing the
grid of the valve becomes too positive.
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thus causing too much plate current
to flow. Now the TR drop rises with
the rise in plate current and the grid
bias therefore rises also, thus cutting
down the plate currert.

Bias for Two Valves

This resistance can also be used for
biasing previous valves by taking
tappings at suitable points. In this
case it may be necessary to de-couple
these tappings to prevent interaction,
and sometimes hum, from resulting.
A complete circuit is shown in Fig. 3
of a D.C. mains eliminator providing
one fixed and one variable G.B. tap
and showing the correct point at
which to connect the L.T. battery.

Now let’s take an A.C.-operated
set using indirectly-heated valves.

FIXED AND VARIABLE

@—

3 £
= .J "
O — b4
*e £ [ §
[ O
*i <E C2 Q
t = i

|C5 3

l'——" ir-

HT~

=

Cs $iG!S

RIEES

A complete mains unit for D.C., providing
one variable and one fixed automatic grid-
bias tapping-

The receiver is a four-valver—H.F.,
detector, and 2 L.F.

First of all, the HF. valve—a
screened-grid valve—needs a small
amount of G.B. The average S.G.
valve takes about 4 milliamps, with
another 2 on the screening grid.
Say, a total of 6-7 milliamps, and we
want to get about { a volt negative.
I find this value is quite high enough,
though I know that § volt is usually
recommended.

Calculating the Resistance

To get this drop we must connect
a resistance in the H.T. return for
this valve, i.e. in the kathode lead,
which will give the required IR drop.
Then, if IR=-5 volt, and I=6 m.a.,

5 x 1,000

R= —6— =83-3 ohms.  Since

this resistance has to carry only 6 m.a.
it can be wound with extremely fine
wire. ‘This resistance is shown at

HALF A VOLT

Fic:¥

~A
2

F .
AC.
AKES

Arranging a bias resistance to provide
*5 [volt for an indirectly-heated-kathode
A.C. S.G. valve.

R, in the circuit diagram in Fig. 4,
and is shunted by a fixed condenser
€, which should have a value of
about ‘01 to -1 mfd. This arrange-
ment can nearly always be relied on
to work satisfactorily in practice.
Now comes the detector. I have

- ea semc

! ¢TI have never yet found automatic
: bias for anode-bend detection to op-
: erate without some kxnd of trouble %4

EYTTILITITIR

seen a number of circuits which give
the same method as the one I have
just described forgiving the necessary
bias for anode-bend tectification,
but—T have NEVER yet found them
to work without giving some kind of
trouble. Every time I have tried

FOR LEAKY-GRID RECTI-
FICATION

AMAARAAAA
WWAWWYWYWW

Frs 5

R8T

One method of adjusting the positive bias
on a leaky-grid A.C. detector.

them, and that has been many times

in different receivers, all that has

resulted has been a fearsome howl.
616
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Therefore, I say—here is a case
where automatic blas is not satis-
factory. Ihavealways used a battery
for this purpose.

Use of Battery

The value of this battery will, of
course, depend on the detector valve,
the amount of H.T. and the value of
the coupling resistance if R.C. coupling
is being used, but in the ordinary way
a 41-volt battery will be found to be
ample. As these batteries can now be
purchased with tappings I also prefer
to use one for the bias for the first
L.F. valve.

Here again I have not found auto-
matic bias entirely satisfactory,
neither when it was obtained by means
of a resistance in the kathode lead,
nor when a resistance in the common
H.T. return was used for the purpose,
which was common to both L.F.
Although this is quite satis-

NEGATIVE OR POSITIVE ?

1
i /-..

§

CATHOOES

Arsee _J

Where negative or positive. bias can be
obtained at will.

factory with D.C. mains, its use with
an A.C. eliminator frequently leads
to hum being introduced, though the
use of automatic bias obtained in this
manner 18 quite all right for the last
valve.

With H.T. derived from A.C. mains,
particular care must be paid to shunt-
ing the bias resistance, especially if
efficient valves are being used, other-
wise trouble will certainly be caused
in the form of bad humming or else
actual low-frequency howling will be
set up, especially if this resistance ic
common to more than one H.T.
return lead.

A Positive Bias

Before we leave the question of the
A.C. set, suppose we wanted to use
leaky-grid condenser rectification—
how would we get our positive bias
without the use of a battery ¢ Ob-
viously the only way we could do sc



December, 1930

ss3sssasEnsasEsnnse [ITTTT)

would be by means of a suitable
potential divider across the H.T.,
with a tapping so adjusted to give us
a bias of-1} to 3 volts positive.

Now, it would be an advantage if
we could make this tapping adjustable,

IN PUSH-PULL

Avoiding Interacti

Fi6.8.

= ] i
ANT - 3
4

AT 0 Edsseime A TN

Separate bias control of push-pull valves
is an important aid to successful operation.

and as the positive voltage for the
detector is to be derived from a fairly
high voltage, probably 180 to 200
volts, the resistance across which it
is obtained must, of course, be a
small one.

Resistance Values

In fact, a 400-ohm resistance
would serve very nicely for one part
of the potential divider, and for the
other part—assuming that the H.T.
voltage is 180—we would need a
resistance 60 times as big (59 times
to be really accurate). Sixty times
400 1s 24,000, and resistances of 25,000
ohms are easily procurable and this
value would do very nicely.

The arrangement of the whole
scheme would be as shown in
Fig. 5. L, C; is the detector tuned

THE LAST STAGE

MoberN WIRELESS

on Between Grid Circuits

circuit, while C, is the grid condenser.
R,, the grid leak, is connected to
the slider on R;, which has a resistance
of 400 ¢hms, while R, is a fixed
resistance of 25,000 ohms ; this gives
us a variable -+ bias of from 0 to 3
volts.

For C,, the grid condenser, I would
advise a lower value than usual, not
more than -0002, and even -0001,
if this does not oceasion too great a

. drop in signal strength, while R, will

probably be about -5 megohm.

The Grid Condenser
This is a point that you must find

| out for yaurself, however, for though

the makers of I.H.C. valves generally
recomniend that a value higher than
this should not be used, I have come
across sets where the use of a leak
lower than 2 megohms resulted in a
terrible hum. R,, the 400-ohm re-
sistance, can be an ordinary potentio-
meter, and by moving the slider from
one end to the other any value of
positive bias can be obtained be-

WHERE BIAS IS A REAL PROBLEM

Yi2o9.

tween zero and
the maximum,

whieh will be just
a small fraction

Fe 7.

under 3 volts

A separate filament winding for a directly-heated output valve
is very advisable, as pointed out in this article.

with the value of
resistance given.
617

A general view of the new giant Polish

S station constructed at Chelmsford. Grid

bias in such transmitters is a matter of
thousands of volts.

ALL-POWER A.C. UNIT

FiLrer
£Erc:
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16— L
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The above diagram is a complete circuit

for an A.C. mains unit and automatic

bias regulator. Note the extra windings
of the mains transformer.

It ‘might be
that for experi-
mental purposes
you want to be
able to vary the
bias on the detec-
tor grid between
a certaln maxi-
mum negative as
well as positive
value, say,
between 3 volts
negative .and 3
volts positive.
The way this
could be done is
shown in Fig. 6.

A Useful
Scheme

One special
component would
be needed for
this, though I ex-
pect that 1t could
quite easily be
obtained, and this
would be a centre-
tapped potentio-
meter having a total resistance of
about 1,000 ohms, i.e. 500 volts either
side of the centre-tap.

The method of connecting it is
clearly shown in the diagram and you
must note particularly that the

(Continued on page 676.)
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B.B.C. PROGRAMMES
AND THE PUBLIC

December, 1930

By ‘E Commander the Hon.J.M. Kenworthyzezvm

b HENEVER people interested in
wireless—and who isn’t to-
day ?—meet together, the

talk turns on one of two topics, either
receiving .sets or programmes. A
minority-—large, but still a minority—
are wireless amateurs and can discuss
the technicalities, the building of sets,
etc. . But everyone is interested in
programmes.

There are 3,000,000 wireless licences
sold in.a year now, which means at
least 6,000,000 people listening, more
or. less regularly. They represent
the "great national listening public.
Are they - satisfied with the pro-
grammes, is there room for improve-
ment, are the complaints—which are
inevitable with
aydience—justified ?

The Box Office Test

I have taken some pains to find out
the views of the ordinary listener
in many parts of the country and of
all types and classes, and 1 helieve
I can' express the general view.
Remember that the B.B.C. programme
directors have no certain means of
gauging the public taste.

Broadecasting itself is still in the
adventurous, experimental stage. The
proprietor of a cinema-theatre or
playhouse has one sure test of whether
he 1s giving the public what it wants.

such a catholic

It is'the Box Office test. The editor
and manager of a newspaper can tell
at once by sales whether his readers
are satisfied.

THE AUTHOR

Commander kenworthy has the welfare of

the listener very much at heart, and he

has made a thorough study of our broad-
casting system in all its. aspects.

Many hundreds of letters about
programmes go_to the B.B.C. head-
quarters every week ; but the people

618
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who write letters complaining ~of,
or praising, our wireless programmes
are not always representative of the
main body of listeners. People who
write letters of that kind aré a special
class by themselves.

The ‘last thing the average man or
woman wants to do is to put pen to
The Corporation is a national
service and must try to cater for all
tastes.

Educational Policy

It is easy enough for the listener
with a good set and expert knowledge
to take his pick of the Xuropean
stations ; but the lonely farmer and
his family, the country-dweller, the
invalid, are usually only provided with
a comparatxvely primitive, me\pen—
sive set, and have to take what is
given them by our own British Cor-
poration or ‘go  without. We may
divide the programmes broadly into
two sections—educating and enter-
taining. Let me say at once that
with regard to the educational policy
of the B.B.C. nothing but the highest
praise can be given.

There is an advantage here, for the
directors of study groups have means
of making their needs known direct
to the Corporation, and it is accord-
ingly much easier to cater for the
students.
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Lt.-Commander Kenworthy is the Chairman of the Radio Associeiion

of Great Britain and Ireland.

The scientific talks, for those who
are interested, have been, I have reason
to know, extraordinarily successful:
The new experiment of-linking up
these talks with the work of the
museums is particularly interesting,
and should prove of the greatest
service to students. We have not
been pioneers in this section of
education-by wireless, for it is already
firmly established on the Continent.

But our British, University Exten-
sion movement as linked up with
broadcasting is admitted by foreign
educationalists to he excellent. Never-
theless, here again the students and
learners. are in a minority. of the
listening public.

The Dividing- Line

The programme directors must
visualise the_.ordinary families of the
country on,a wet evening, of various
ages and tastes, some of them tired
after the day’s work. They definitely
want entertainment and pleasant
amusement. Often the dividing line
between instruction and entertain-
ment is fine. But the public will
only get irritated if an attempt is

made to instruct it against its will
under the guise of amusement. This
is a trap which, I think, on the whole,
has been avoided.

Trained Specialiy?
With regard to the talks, sermons
and the like, I think mere care should

.
s
-
.
@

“, ., Itis easy to grumble,
though I have reason to know
. that our programmes ‘are easily
the best in the world of broad-
casting. But. continual im-
provement is mecessary, and I
believe the secret of success is
. . to give the public what
1t WANTS, and not try to force
into its ears what the Powers-
that-be think it ought to have ”’
—Lieut.-Cmmdr. Kenworthy.
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be taken in future to have.these given
by _speakers with two special attri-
butes. They must have good micro-
phone voices. Some of our most
eminent political leaders, for example,
are defimtely bad on the microphone.

They can sway great audiences
and hypnotise them with their

-entertainers.

eloquence ; but their voices do not
come well over the ether. Others
are very good. So it is with the
men of learning who give the scientific
talks, and the men of God who
preach the sermons. The other
necessary attribute is that mysterious
quality called personality. Some
people. can get their personality de
finitely to the listener by.means of the
microphone.

This applies even more to the
Indeed, I have for
long thought that to get the best
vdlue from entertainersit is necessary
to train them specially. for broadeast-
mg.

Variety in Variety

And that brmgs me to the question
of variety entertainment, ‘which I
believe to be by far the most popular
part of the B.B.C. programmes. Here
again we must have ‘ variety in
varxety,” that is"to say, the listening
public will soon tire of hearing the
same entertainment too often. So we
are in & dilemma.

I we specially train artistes for
broadcasting, our area of choice will

A PBand that is always welcome

Here we see the B.B.C. military band taking a breather between items.
Thames side near Westminster.

=F = —— =

The studio they are in is the new v No. 10,a warehouse on the

Many of the large orchestral and choral concerts are broadcast from here.
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The l’alks are. Badly Presen*ed

be limited. It is one of the difﬁcult
problems that will have to be solved
if general satisfaction is to be given.
One mistake which should never be
made, though it sometimes is, is to
have similar programmes on the
same evening from each British
station. There should always he a
choice of fare.

Now as to music. In the present
stage of development of the science
of broadcastmfr it is a fact that some-
thing 1is lost in the reception of
music on the average set.

The Absence of ‘“‘Presence’’

It may be got over in time; but
this mutilation of muting of certain
sounds accounts, I believe, for the
unpopularity of  Chamber *’ music.
Some of the loss of effect is due to the
impossibility of seeing the conductor.

i PLAYING FOR THE PICTURES

Wagner wrote perhaps the richest
and most colourful orchestral music’;
but Mozart, Handel, Rach were
definitely ““ thin.”

This 1s * highbrow ” music; and
I state my first general: conclusion
that “ highbrow ” music, and, in fact,
Chambet music generally, is not
popular.. - Ths - -middlebrows - and
lowbrows don’t like it; and the
‘highbrows complain of it being
distorted. Accordingly, T would have
it cut down considerably.

What are popular, besides the
“ variety ”’ referred to above, are the
old, well-known tunes and popular
light opera. The immortal Gilbert
and Sullivan, the light Italian and
French operas, such as Puccini’s
“ Madame Butterfly,” Leoncavallo’s
“ Pagliacel,” Gounod’s “ Faust,” and
Bizet’s ¢ Carmen "—all. these - aré

Mark Hambourg, who has broadcast several times, recording for a talkle

Television may solve this in time.

But we are dealing with the present.
Agan, in listening to an orchestra
in a hall or concert-room the trained
musical ear can hear the different
instruments separately. This is often
lost in broadcasting in its present
stage of development.

The average set, in any case,
¢ thins "’ musi¢, and most of the Old
Masters wrote music which is *“ thin.”
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certain of warm appreciation from
the great majority of listeners. So
with the moderns—Strauss and Lehar.

The same applies to'singing. Popu-
lar, well-known songs are always
favourites ; but something is bound
to be lost of the great classical singers,
which annoys the highbrows; and
lowbrows don’t like them in any case.

Now as to plays. Just as we are
coming to the special play written

-
.

for the cinematograph screen, so I
believe we should have spemal plays
written for broadcasting. I have just
heard an old favourite of mine—
Galsworthy’s ““ Strife ’—on the wire-
less. - Frankly, it was disappointing.

It would have conveyed even less
to a person who hadn’t seen it on the
stage. Here again great care is needed
in the selection of the actors—they
must be chosen principally for their
voices, not for their appearance;
gestures, or powers of mimiery. And
the voices must contrast.

Titles of Talks

A man with a deep bass voice
should play opposite a woman with
a high-pitched voice, and-vice versa.
The trouble with the ordinary theatre
play is that the whole of it must be
heard and the plot understood. I
consider that the time has come when
a panel of professional entcrtainers
or entrepreneurs should be set up
to advise the directors of programmes.

Where the talks are concerned
the B.B.C. should draw on the great
profession of journalism.

A great deal depends, when it is a
question of attracting the attertion
of the public, on the titles of the talks.
Recently, for example, a series of
Sunday Talks began with a wonderful
discourse by Professor Julian Huxley,
announced in advance as being on
“ Science and Religion.”

The Secret of Success

The ordinary listener looking up
the programmes of the week, and
seeing this Talk, would probably
decide to’ go for a walk or read a

novel that evening. Yet a capable
sub-editor could have given a title
to that talk which would have
attracted thousands who would have
then been delighted with it.

In this article I have attempted
constructive criticism. It is easy
to grumble, though I have reason to
know that our programmes are easily
the best in the world of broadcasting.
But continual improvement is neces-
sary, and I believe the secret of success
is the same as that of Lord North-
cliffe in journalism—to give the

public what it WANTS, and not tr
CoMRee into 115 i what flie BowoE Y
that-be think it ought to have

-
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HAT with new valves and new
circuits ‘the modern broad-
cast receiver is a long way

ahead of. its predecessor of even two
years ago. I.am afraid we cannot say
the same of the short-wave receiver,
which has remained very much as
before—a  regenerative  detector
backed up by one or two L.F. stages.

This well-tried arrangement has the
advantages of simplicity and easy
construction, but I am sure it is by,
no means your ideal of what a short-
wave recetver should be. Usually
reaction has to be pushed to the
limit for D.X. results, so that quality
can never be good, while tuning the
hest of short-wavers is ccrtamly not
as comfortable as tuning a broadcast
set.

As for the delightful . pranks some-
short-wavers play, such as hand-

capacity threshold howling, ~and
similar - items, the least said the’
better.

It is not there-
fore to be won-
dered at that
short-wave  en-
thusrasts Svlg‘]l
for new:ideas in.
design which. will’
get ‘over . the
drawbacks of the
usual short-waver
and give 'them
more. powerful,
docile and eagier-
to-tune receivers.

A Return

Consequently
vou will find that
experienced ama-
teurs are
beginning to re-
consider the use

9290000000

Some new $%

and
cirenit arrangeinents of particu-
lar interest to the short-icave

33 enfhusiast.

suggestions

A two-valve adaptor
you can apply fo an ordinary set
i is deseribed also. 5

¢ By J. ENGL]SH

of short - wave super - heterodyne
receivers. ,

Especially is this so in America,
where some excellent designs are
being produced _These - up-to-date
super-hets. are not much ‘ like .the
old-time multi-valve sets which some-
of you may remember.

Treinendous Range
New ideas in circuit -arrangement,
and methods® of ~operation ~ have,
brought about a  vastly improved
performance on mere economical

HEARD THE SHORT-WAVE HUIZEN ?

2 £ //e; |

Normally Huizen transmits on a long wave and is heard very clearly in this country.
But he also sends out short waves for the benefit of very distant listeners.
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lines. In fact, the tremendous range
and volume obtainable is a revelation
to anyone, accustomed only to the
usual short-wave set.

Now building a super-het. is an
expensive business which does not
increase its popularity, in spite of its
being the short-wave receiver par
excellence. If you possess a good
broadeast receiver with at least one
HF. stage, as so many of you do
nowadays, there is a very attractive .
and economical alternative.

This is the supersonic convertor, a
two-valve unit which; placed ahcad of
your receiver, forms a complete super-
het. I propose to tell you something
about the design and ‘operation . of
this ‘new type of short-wave adaptor,
whicl, as you will see later, is vastly”
superior to the adaptors we have had
so . far, givmg exceptional results
with much easier operation.

Before I go any, faither you may
like “to have
your memory,
refreshed on the
theory of the'
super-hetecro-
dyne, as it is
necessary to have
a working know-
ledge of _ thig
before you can
understand and-
appreciate the
converter.

Quite Simple

The principle
of the . supei-
het. is by. no
'means. s0 com-
plicated as some.
people would
have you believe.
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First we have a simple detector for
picking up signals and, coupled to
this detector, another valve arranged
10 oscillate continuously on a slightly
different wave-length.  The two
radio frequencies, signal and oscillator,
are mixed and rectified by the detector
and appeaz in the anode circuit of the
latter as a radio-frequency signal of a
much longer wave-length. This is

amplified by one or two long-wave

HF. stages (known as the inter-
mediate frequency or LF. stages),
then rectified by a seeond deteetor and
amplified in the normal way.

The Beat Frequency

Thinking in frequencies instead of in
wave lengths gives you a clearer ides
of the super-het. principle.  For
example, the detector tunes in a signal
frequency of 1,000,000 (300 metres)
and also receives an oscillator fre-
quency of 1,300,000.

In the detector anode circuit we
then get a beat frequency of 300,000
(1,000 metres), equal to the difference
between the two input frequencies.
When writing down frequencies we
save ourselves labour by dropping the
last three noughts and calling this
300 kilocycles (k.c.).

The I.F. stages are fixed tuned to

300 k.c. and, as the detector tuning’

is changed, the tuning of the oscillator
is correspondingly altered to produce
the same beat frequency. The pictorial
diagram of the super-het. which I have
drawn in Fig. 1 will help to clear up
any remaining difficulties you may
have.

For the new type short-wave
adaptor all we require is a two-valve
unit comprising the first detector and
oscillator, both with short-wave coils,
to convert the incoming signals to a
higher wave-length. The latter is
here within the wave-range of the
broadcast receiver, the H.F. stages of
which act as the I.F. amplifier.

Ease of Operation

Since the H.F. section of a. modern
broadcast set is designed to give
high amplification with stability and
full transference "of sideband energy,
it is far.superior as an LF. amplifier te.
the very long-wave stages which we
used to use in the old-time super-hets.
Moreover; if the H.F. stage or stages
are completely screened we avoid
another of the earlier snags, external
pick-up.

You will now, I think, appreciate
the superiority of the short-wave
supersonic convertor, as it uses all
the amplification of your receiver,
with all the advantages of high

quality, immense sengitivity, and
greater ease of operation, especially
if the tuning of the broadcast set.
approximates to one dial control. In
tuning there is none of that ticklish
resolving of weak carrier-waves.

Independent Tuning
We can now concentrate on the
design of thé convertor, which must
be stmple and easy to tune. The chief

AT A GLANCE

Z ags Wave
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Here you can see at a glance exactly how
super-hets. operate.

preblem “when dealing with short
waves is so to arrange the coupling
between detector and oscillator that
the tuning of both is independent,
which is not easy to obtain with
orthodox methods.

A Suitable Scheme
Unusual methods are necessary, as
you will see from Fig. 2, a particularly
successful circuit. In this case the

Hartley oscillator V, is coupled to the

£
3
. Rp
3 f
-® ®r MFO of10g,000.2
LT £r6.2 HT+ #5760

A Hartley oscillator, V2, coupled to the
anode circuit of the short-wave detector.
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anode circuit of the short-wave de-
tector.

The beat frequency sorted out by
the detector is passed to the broad-
cast receiver by the choke and con-
denser coupling in the anode circuit.
In case you may think the choke is a
short-wave component, I ought to
add that it must be a well-designed
“ broadcast ”’ choke, because it has to
deal with H.F. currents of these wave-
lengths.

You will notice in Fig. 2 in series
with the oscillator H.T.4 lecad a
variable resistance R,. This controls
the amplitude of the-oscillations gener-
ated by V,; an important feature, as
too strong an oscillation reduces the
sensitivity of the convertor, and may
cause an excessive H.T. consumption.

Component Values

Incidentally, this resistance control
also has far less effect on tuning than
a capacity control. The usual short-
wave coll is used for I,, and the
split coil L,, L; has the same total
number of turns, arranged to make L,
one turn more than L, for each coil
range.

The remaining turn to balance L,
and Ly you will find at L,, both L,
and L; being each one or two turns
wound near together on a small
former. This fixed coupling is suit-
able for all the short-wave bands.

As regards valves, the detector
should have an impedance round
about 20,000 ohms, and for the oscil-
lator a valve of the 10,000-ohm type
usually gives the best results.

In Fig. 3 we have another interest-
ing convertor circuit which I have
found to be particularly suitable for
short-wave work. Here an 8.G. valve
is used as detector, the screen grid

‘being the input electrode with the

normal control grid connected as a

-space-charge reducer.

Ingenious Arrangement

This is a very sensitive detector
scheme which at the same time makes
possible an ingenious and highly
effective form of coupling between
detector and oscillator. You will
notice that the inner grid of the S,G.
detector receives its positive bias via
the oscillator reaction coil and the
resistance R,. This connection sup-
plies the necessary coupling between
the two valves, the amount of coup-
ling increasing as this resistance is
decreased.

Normally, R, is a fixed resistance
which also serves to drop. the common
H.T. supply to the correct operating
voltage for the inner grid; incident-
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An Ingenious American Scheme for Tuning

ally, this potential should not be
much over 10 volts.

As in the circuit of Fig. 2, we have
a resistance R controlling the output
of the oscillator, the circuit of which,
you will notice, is of the so-called
Reinartz type. The rest of the circuit
is very similar to that of Fig. 2, the
LF. signal being transferred to the
broadcast receiver by means of the
medium-wave choke and condenser

0,
VITAL VALUES
REC \— : —&
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The values of the important components
are given in this diagram of a two-
valve convertor.

The values of important com-
ponents are indicated in Fig. 3, and,
as regards coils, -the normal short-
wave ranges are used for L;, with one
or two turns extra for L,. The oscil-
lator reaction coil L, has approxi-
mately half the number of turns of
L,, except for the wave-band above
75 metres, where only one-third the
number of turns is required.

This circuit is also quite suitable
for use with A.C. valves, when super-
lative results are possible. The type
of valve required in the oscillator
stage 1s one having an impe-
dance round about 10,000 ohms.
(Some valves of the 20,000-ohm
class also function quite well as
oscillators.)

Convertor Connections

If you have not previously handled
a super-het. receiver you will beinter-
ested, no doubt, in a brief resumé of
how the supersonic convertor is set
up and operated. First of all the unit
1s placed close to the aerial end of
your broadcast receiver, to cobviate
long leads, and terminals A and
E connected to the aerial and
earth terminals respectively of the
1eceiver.

It may be necessary to adjust the
latter’s input circuit to give a medium
degree of coupling; too loose a

coupling here will appreciably reduce
sensitivity. The next step is to tune
the receiver to some wave-length
clear of any transmission interference,
which may be on either medium or
long wave-bands; experiment later
decides which gives the better am-
plification and selectivity.

Tuning Directions

In any case, you need only flick
over a switch to change from one to
the other. If a reaction control is
used it must be adjusted near mini-
mum, otherwisc you may get an
unpleasant interaction - between re-
cetver and convertor producing chirps
and, in bad cases, howling.

The fixed tuned receiver now acts
as the LF. amplifier, second detector,
etc., and all tuning i1s then done with
the convertor dials. The tuning of C,
is sharper than that of C,, which
appears to be rather flat.

This does not mean poor selectivity,
which is actually decided by the
tuning circuits of the receiver. When
the combination is working properly,
short-wave stations slide in just like
broadcast transmissions on a powerful
receiver, there being no whistle to
resolve.

The oscillator dial can be used as
the main tuning dial, the flatter

tuned aerial circuit then being
brought into resonance for maximum
volume.

The H.T. voltage of the oscillator
valve is also set at a low value, and
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then increased for maximum volume
and clear reproduction. When once
adjusted it requires little further
attention.

Another Advantage

Now the operating details I have
so far given you are more or less the
same as those which apply to the
conventional super-het. The greater
flexibility of the adaptor idea, how-
ever, opens up possibilities for more
cunning tuning methods.

An ingenious scheme developed by
American short-wave experts consists
in fixing the tuning of the oscil-
lator and varying the intermediate

(Continued on page 675.)

NOT AN EASY SET TO BUILD!

A super-het. as above is not an easy set
to build, but Mr. English describes a
simple two-valve adaptorthat is a quite
straightforward, if novel, device and can

be used in conjunction with an ordinary broadcast set for the very efficient reception
of short-wave transmission.
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W e to describe on this page
I the various types of faults I

come across from time to time,
because 1 believe that by so doing L
shall be helpful to others who may
meet with similar troubles.

For example, a set I had on test
recently suddenly went “ dead,” and
the only sounds were a faint hum in
the speaker and slight * motor-
boating.” Since the receiver had
‘been working well only an “hour
before, I was naturally puzzled, and
‘immediately suspected a faulty eon-
‘tact or a doubtful IIT. connection.

A Defective Fuse

I went over all the termmal cen-
nections and tested out the H.T.
circuit from the H.T. battery to the
‘terminals on the set with a voltmeter.
Everything proved to be O.K., so
finally the fuse came under suspicion.

There was no reason why the fuse
should have blown, but 1 felt that F
would like to eliminate the possibility
of this being the source of the trouble,
80 I connected a piece: of copper wire
and another fuse across the H.F.—
and earth terminals. The set -
diately burst into life. The first fuse
had gone, although I den’t know why
it should have done se, because ¥ had
not at any time shorted the H.T
across any part of the L.T. wizing.
I expect the fuse bulb filament was
mechanicallly faulty. A trouble like
this cam be very puzzling.

A Faulty Portable

Then there was another case—a
portable set in this partieular instance.
The reeeiver wouldn’t function at all,
and so it was brought along to me.
Now my friend had had several
years constructional experience, but.
he confessed himself beaten.

It was a well-known commercial
portable, beautifully made. but like
most of them somewhat inaecessible.
Anyhow, I applied one or two tests.
T'joined a voltmeter across each of the

so perplexing.
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TQOUBLE. TQACKING

On this page the Chief of
the “M.W." Query Dept.
discusses, month by month,
some of those common difficul-
ties and troubles which can be

This month he. describes two interesting faults which he came

across recently.

flament sockets of the valve holders
and found that the L.T. side was
O.K. 1 tried the valves themselves
in anether receiver. There was.
nothing wreng with them.

Testing the Plate Circuits
I then replaced the valves and
tested the plate circuits with a milli-
ammeter. This, of course, was quite
easy sinee it only necessitated con-
necting the meter in series with the
appropriate H.T. 4- lead and watching
the needle. The valve maker’s
pamphlet or catalogue tells you

A HELPFUL TIP

Do your signals come and: go:? If so, try
opening upi the pin of your aerial coil with
the aid of a penknife. €Carry out the same
procedure with the aerial coil holder. If
you get erackling noises, have a look at
your reaction coil and make sure that the
pin and socket connections are O.K.

approximately what eurrent the valve
will take with a knows H.T. voltage
and grid bias.

In this case the test showed that
there was a “break ™ somewhere in
the anode cirenit of the last valve.

In other words, when ¥ joined the
-} terminal on the milliammeter to
the 108-volt tapping on the H.T.
battery, and the other terminal on
the meter to the wander plug nor-
mally inserted in the 108-volt socket,
the needle remained at zero.

The next procedure was to test. the
speaker windings_ for cont1nu1ty
Not too easy in this instance, since
it meant removing the -loud speaker

624

and frame-aerial windings from the lid.

However, there was no alternative,
s0 out came the whole assembly.
Result—loud-speaker windings O.K.

Quite frankly I was now beginning
to feel rather worried. You see,
the only component in the anode
eircuit of the last valve was the loud
speaker. This we had proved to be
i order. The valve was not faulty,
neither was the filament circuit. The
H.T. and L.T. batteries gave their
correct voltages, and the flexible leads
from these batteries were perfect.
Yet the last valve would not
function.

The Effect of Acid

I looked carefully at the valve
holder itself, but there was nothing
wrong with it. Finally 1 decided to
test the leads from the speaker to
the H.T. -} connection and to the
plate socket of the valve holdex.

That was where the trouble proved
to be. There was a break in the
lead which joined one side of the
speaker to the anode of the valve
The two leads ran in grooves beneath
a piece of wood on ‘the back and
bottom of the case.

The defective lead had been ‘“ eaten
away ” by acid and had finally
developed a break. The acid action
had probably been going on for a
considerable period. It may have
been started by spray from the L.T.
battery, which, of course, was in the
eontaining case and near the lead.

The Remedy

I renewed both speaker leads (the
gecond one as a precaution) and the
set worked perfectly.

Now this fault was really a simple
one, but it gave me a lot of trouble
owing to the fact that the cause was
hidden by the wooden strip used as a
protective covering. 7

Moreover, the average rubber
covered flexible eonnection does not
usually give trouble.
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EARLY everyone whose business
or pleasure takes him along
the Great North Road will

have noticed, near Hatfield, on the
London side, the four masts and
buildings of the London broadcasting
station.

People passing the place will nudge
one another, and nod, and say
*“ That is Brookmans Park.” But no
enthusiastic listener ever takes off his
hat to it, though broadcasting
engineers the world over will tell
you that that is what Brookmans
Park deserves.

In its own unostentatious way it is
a triumph. A world-beater.

When we think of London’s broad-
casting station we must remember
New York’s recent experience. Not
very long ago it was decided, in true
American fashion, that New York
should have the world’s most wonder-
ful wireless station.

A Gigantic Failure

Every trouble was taken, no
expense was spared, a site was chosen
at Rocky Point, and New York
listeners tuned-in for the test trans-
missions in the confident expectations
of hearing the world’s loudest, clearest,
purest broadcasting station !

Did they ¢ They did not !

From the listener’s point of view
America’s super-station at Rocky
Point was nothing more nor less than
a ‘“ washout.” The British station at
Brookmans Park, on the other hand,
has been an unqualified success, and
yet in some ways it was a far more
difficult proposition, for it was the
first of the ¢ twins.”

It sends out two transmissions,
from virtually the same point, on
two different wave-lengths (London

Great Britain was the originator of

broadeasting’s boldes! experviment

—the sending of ‘ twin’’ pro- =

grammes  from «a dual stafion.

The romantic story of this trivvmmph

of radio engineering is racily. ve-
counted bLielow,

By a Special Correspondent.

tessssenssessAwsERSENECuD

Regional 356, and London National
261). And here for the first time in
broadcasting history a single power-
house puts out two programmes,
side by side, and gives listeners a
double service without a trace of
“ back-chat ”’ between them.

A WORLD-BEATER
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A view of the top of one of the four 200-ft.
masts at Brookmans Park.
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Some of the problems which
cropped up and were successfully
dealt with have been outlined in a
paper by Capt. P. P. Eckersley,
M.LE.E., and N. Ashbridge, B.Se.,
the responsible engineers who planned
and carried out the project for the
BB.C

And in spite of the gigantic differ-
ences in the power involved the
hstener will be interested to know
that the problems were really listeners’
problems—magnified a million times
or 80, but in the main the same old
problems which every householder
has to consider when he instals a
wireless set.

There were, for instance, the
questions of the power supply, the
bother of battery charging, the
difficulty of dodging the other fellow’s
aerial, the microphonic-valve nuisance,
and the perennial problem of finding
the best place to put the whole affair.

No Chances Taken

The Brookmans Park site was
finally chosen because it appeared to
be “just the place.” Tt gives the
right strength over the whole of the
London area ; it was far enough from
the sea to prevent the wastage of
signals over water where there were
few aerials to pick up the programmes,
and the necessary 'phone lines, etc.,
were close by. But, remembering
Rocky Point, no chances were taken.

The large flat field looked all right,
but to make sure there were no snags
underground an experimental station
was put up and a motor-van contain-
ing field-strength measuring appara-
tus toured the London neighbourhood,
to pick up the programmes from it.

Ten thousand miles were travelled
by the van in this way before the
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engineers were satisfied that the site
behaved normally. Just the same
meticulous care appears to have been
taken at every step, and this is
fortunate, for such a station not only
costs a great deal of money, but it
may have to carry work of national
importance during an emergency.

There are four masts, each 200 ft.
high. They are lined up as two pairs,
with the aerials 300 yards apart, and
the station building half-way between
them.

““Reg.” and ‘‘Nat.”

“Reg,” the London regional pro-
gramme, goes out from the pair of
masts which lies towards Hatfield,
and it is interesting to note that
Reg’s masts are insulated at the base.

The southerly pair of masts which
carry the ‘‘ National ” aerial have
been tried, insulated, earthed (or
partly earthed), and experiments are
still going on as to which way gives
the best results. (Much higher

masts would have been used but for
the fact that the Air Ministry placed
a limit of 200 ft., on account of flying
danger.)

The station building is placed
exactly between the two aerials, with
two feeder arms running out right and
left to. the mid-point of each aeriak
system. This building must have
been a pleasure to the man who
designed it.

It has its two complete but separate
broadcasting stations, together with
the necessary power to run the whole
service for three months. For Brook-
mans Park has a self-contained gener-
ating plant where it makes its own
H.T. and L.T. by means of Diesel
engines working from crude oil.

The power-house eontains four
Diesel engines, each driving a D.€.
generator, and the output of these is
“floated ” across a 2,000-ampere-
hour battery. This huge “ floating ”
battery not only compensates for
variations in the supply voltage, but

“SPARKLING” FUN AT CHRISTMAS
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A ‘“shocking ' application of science to Christmas fun and festivity.
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itself is capable of taking the load of
one generating set in the event of
failure of an engine or generator.

Incidentally it supplies the power
for lighting, running the workshop
motors, etc., and this scheme has the
advantage that it helps to keep the
battery in condition.

Seventy-Five Kilowatts

The whole station building has been
planned for *“ step by step.” handling
of the power, and there is a steady
progression from the crude oil which
drives the engines to the feeder lines
which supply the aerial with the
finished programmes.

Each transmitter is capable of
putting 75 kilowatts in its associated
aerial. And though both run from
the same building, there is no sort of
eoupling between the two, and a
breakdown in one would have not
the slightest effect in the other.

One of the funniest little puzzles
that had to be tackled was placing
the powerful motor-generating plant
as far away as possible from the deli-
cate machinery, and, of course, to
prevent it from affecting the valves.

Everyone knows how even a four-
valve set will make the loud speaker
“ring ” if vibrations are not guarded
against, and, of course, a trace of this
kind of trouble during transmission
would deafen every lLstener in the
country ! So the four engine units
are mounted on a special block of
concrete 6 ft. in thickness, 32 ft.
across, and 35 ft. 6 in. in length.

This block weighs somewhere about
€00 tong, and to make it * anti-miero-
phonic ”” the whole is cushioned on a
kind of huge cork mat, 2} in. thick.
There is a 3-in. air space all round this
huge conerete bed, and so efficient
are the arrangements that even wher
“ running full pelt” there is nc
detectable vibration, even in the
battery-room which adjoins the power-
house.

Cooling the Valves

Remembering how even an ordinary
power valve gets quite hot when it
has been running for some time, it
might be expected that elaborate
precautions bhave been taken with
high-power transmitting valves. Up
to seven thousand gallons of water
per day is required by the Brookmans
Park station, and the wvalve-cooling
arrangements are really elaborate.

Standing outside the buildingin a con-
crete tank is a group of pipes through
which the valve-cooling water passes.
The tank water is allowed to trickle
over the pipes and, of course,



December, 1930

MoberN WIRELESS

T O T e T L T PP T T TP T T T S LTI T T T I T T T T TS

Changing a Valve in Fourteen Seconds!

provision has to be made o that even
in the summer the cooling iz sufficient,
whilst in the winter there must he no
interruption from frost.

Each of the twin transmitters re-
quires a separale power supply, and
‘takes well over a thousand amps. for
filament hcating alone! The water-
cooled valves want 10,000 volts on
their plates, and these valves alone
take 16 amps. of H.T. current.

1A S EEEEEENNNEREEN00EsANTEEPC PN ENINE0REETES

A good example of the carc taken in
design is afforded by the fact that it
was arranged to cut out a valve
which was faulty and bring in a good
one without even the necessity of
cutting off the power and water supply.

Very Quick Work

At the present moment a defective
valve can be changed m about four-
teen seconds. ‘When a breakdown

LITTLE THINGS

Loud-speaker leads should be
kept well away from the high-
frequency and detector ends of
the set

On no account should an
aerial lead-in be run quite close
to an earth \wre

An electrlca.l plck -up ada,ptm
for gramophone reproduction can

NS NSSEEENECEICONrSSUNNESIRERICRURESRERERNODIEUENES

As in a receiving set, some of the
other valves have quite low voltages
in comparision; the modulator, for
instance, requiring a mere 3,500 volts
on the plate. Grid bias alone must
have been something of a problem,
for the final power stage was 200
volts negative, while the negative
grid volts supplied to the pen-
ultimate stage reached the very re-
spectable figure of 2,000 volts !

Of particular interest are the safe-
guarding schemes, which not only
protect the parts {rom danger, but
indicate if anything is wrong in any
of the circuits. There are leak indi-
cators, flashing lamps, buzzers and
many similar contrivances.

Safety First

The really dangerous apparatus is
housed in parts of the building which
it is impossible to enter without
‘switching off the H.T. first, as the
opening of the door does this auto-
matically.

One of the biggest thrills of all
must have been at the short-circuit-
ing tests, when, just to see what
would happen, negative was joined to
positive, and all the fuses blew them-
selves to smithereens! Every safety
device steod up to the test nobly, but
it must have been a great moment.

Incidentally, provision had to be
made for a quick change-over of
apparatus that becomes defective.

THAT MATTER

be plugged into the detector
valve holder or one of the low-
frequency stages, but not into
the H. T end ot the set

When buymf\r an H. T battery
ascertain from the maker’s leaf-
let how many milliamps it is
rated to supply, and make sure
that your set’s anode current is
not greater than this.

BERCEPINSSEINSINENRNINRNCSSNEEINTIANZNCINNENINEDAN

comes along, before you can get out
of your chair and fiddle about with
your set to see what the trouble is

the engineer can have a new valve .

ingerted and the programmes going
out again.

In addition to the general earthing
of the station, which consists of a

grid - of wires buried in the ground
when the foundations of the buildings

THE “REGIONAL” AND

about 9 in. below the surface, the
length heing arranged so that the
H.F. earth system stretches out to
about a quarter of a wave-length
hevond the dimensions of the aerial.
Another interesting point is that these
are really earth wires, and each does
not terminate in an earth plate, as
was done with earlier Lroadeasting
equipment.

Best in the World

In a short article like this it is im-
possible to do more than just touch
briefly upon some of the striking
features of a station of this size.
But enough has been said to show
that the remarkable efficiency and
reliability of the Brookmans Park
transmissions arc not due to accident.

The world’s first ““ twin”’ trans-
mitter came into being as the result
of a brilliant conception, carefully
planned in every detail. It provides
Britain not only with the nucleus of
the best broadcasting service in the
world, but with the proud boast that
her radio engineering technique is
second to none.

The Cheching Sets

Finally, there is a well-equipped
test room, with a cathode-ray oscillo-
graph for checking the degree of
modulation, and other *“ monitoring ”
apparatus. Included in this s a
constant-amplitude valve oscillator
—which is used for measuring the

“NATIONAL” AT HO\/IE

e : z
A general view of the transmitter hall at Brookmans Park, with ‘‘ Reg '’ on the left

and the ‘‘ National > on the right.

were laid, a separate outside earth is
arranged under cach aerial. This
consists of a numbher of copper wires
running out radially from the fceder
hut, which stands exactly under-
neath the centre of the aerial.

Each wire runs ocut ten degrees
away from the next and is buried
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Note that even the desks are in duplicate.

frequency characteristics of the lines,
etc.—and some claborate gear for
checking loud speakers.

There are also two checking sets,
selective enough to cut out signals of
equal strength when separated by 50
kilocyeles per second from the fre-
quency to which the receiver is tuned.
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Intimate and exclusive details about one of the most
fascinating aspects of broadeasting by a B.B.C. official.
He gives you a description of the B.B.C.’s latest O.B.
van and how the engineers overcome the
many difficulties they encounter in the
course of their most inferesting work.
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PAST SUCCESSES

Here are some photographic
reminders. of some of the wide
activities of the Outside Broad-
cast staff of the B.B.C. Aboveisa
view of the Hendon Royal Air
Force Display, which has
proved one of the most successful
of all O.B.’s. To the left is a
view of the wireless van in the
Richmond Mews on the occasion
of one of the British Legion
Cenotaph services which was
relayed to radio listeners.

ARG CENAROENNENCENRESECSRARN N0 ICOUNNERLATRODA

F you sce a plain grey-blue van,

bearing the B.B.C. insignia,
touring your district, don’t
jump to the conclusion that it is
tracking “ pirates” or “ howlers.”
It is more probably the new B.B.C.
outside broadeast van engaged on its
legitimate job—and not an easy job,
either.

Several Each Week

A glance down the programme list
shows that during the week there are
at least two or three items which are
definitely outside broadcasts (dance
bands, unless from a new hall, hardly
can be classed as ‘- 0.B’s,” for the
microphone arrangements are known
to the enginéers), and on many of
these the van is used.

Let me tell you what this new vanis
like and”“how you get, by its aid,
broadcasts.of the Cenotaph Ceremony,
the R.A.F. Display, and the Tid-

worth Tattoo. And then, when you
know, and when the van comes to
your district, you won’t be tempted
to hang around the door and peep
inside—which I can truly say is the
thing the engineers detest most.

The B.B.C. van, on a British lorry
chassis, has a platform on top where

commentators can stand, as they did
last year at the R.AF. Pageant.

Railings around this platform prevent
the “ mike,” or the commentators,
from slipping off on to the heads of
those below ; or, at least, they should
prevent such a catastrophe, but one

" Grand National broadeaster—I think

it was Geoffrey Gilbey—could tell

- some funny stories about this.

A Complete Studio

But I digress. Down below in the
van is a eompletely fitted-up studio,
with a red light on the door, and a

- eontrol and amplifier compartment.

RELAYING A CENOTAPH SERVICE
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By an OUTSIDE BROADCAST
ENGINEER

The studio is pretty well ventilated, London. The =

kut it does get nfernally hot in  amplifiers aTe -

summer, and the only remedy is to standard B.B.C.

open the outer door of the van. jobs, roughly .

This demands the help ‘of another  speaking; but
engineer, or any small boy who is the van engineers
handy, to keep away the gapers at have spent some
the door. The microphone is so sensi- weeks 1n getiing
tive to the stray questions of engi- the amplifers
neering onlookers. quite stab |

The ““ mike,” incidentally, is the and the
usual studio Reisz type on a Sorbo  quality up
stand. and beneath is a small reading  to the “os-
desk as in the No. 6 studio. cillator-

test’’ stan-
The ‘““‘Heart’’ of the Van  dard with §

It is the control and amplifier-room  excellence.
which is the “ heart” of the van. You must
The internal arrangements include agree that
the input for six lines and six external there is
microphone points. This’is controlled  precious
by a small switchboard, and it usually
takes time to initiate new O.B. engi-
neers into the working of the twenty-
two change-over switches.

Some of the things which can be
done are to use any number of micro-
phones up to six at a time, * fading ”
from one to - the other,. to ’phone
through to Savoy Hill while some of
the “ mike ” lines are engaged, and
to change over from one post-office
’phone line to another or to a reserve.

The van can draw up at any post-
office telephone line point, and in a
matter of a few minutes the engineers.
can be connected up to the Savoy
Hiil control-room, and thence fo any
BB.C. transmitter in the country.
That is rather wonderful, when you
come. to-think of it.

Boosting Up
Reisz  “ mikes”  are

not very semsitive, and -
two separate amplifiers =
are needed on the lines
to amplify up the
signals ~ be- >
fore they
leave the van
on their long
land-line
journey  to

IN ACTION !
Do you remember the first
running commentary on the
King’s Prize event at Bisley ?
Above is the actual scene of this
commentary. Capt. Robinson,
the 1923 winner, acted as
commentator. On the left is a
view of one of the O.B. vans
complete with a microphone on
its roof. The van acts both as
a studio and observation post.
It carries all the gear necessary
for relaying any kind of Outside
Broadcast.

e e
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little flaw in transmissions such
as the R.AF. and the big horse-races.
And, of course, there is much more
behind these big O.B.’s than the
listening public realises.

The Post Offiee has to lay special
lines in some cases (and the cost of
these has to be agreed to by the
B.B.C.), and the @.B. van men have
to work a fortmight or so in advance,
checking up quality and arranging
the positions of the micrephones at
the other end. ¥ remember that at
one. Aldershot. Tattee broadeast the
microphone lines were hidden in a
deep trench dug by a eompany of
Royal Engineers.

Accumulator High-Fension
On the night before the broadcast,,
whatever it may be, the charging
plant in the van is switched on and
the accumulaters are brought up to
full eharge. The B.B.C. still uses
accumulaters for high-tension suppty,
exeept. on such extraordinary ocea-
sions, as the Boat Race transmission.
The Post Office telephone exchange
people have to be reminded of the
broadeast and the special "phone-line
arrangements, for it is easy for a
London exebange girl to “ break ™ a

INSIDE THE RADIO VAN

Engineers at work in one of the B.B.C.’s O.B. vans,

‘tried in turn.
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How They Do O.B.’s in Germany
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line accidentally—and then the van
engineers get hectic !

Quite early in the day each line is
A storm or even a
heavy rainfall overnight so -easily
upsets long reaches of overhead
’phone line.

‘And if each line really is right, the
quality perfect and the transmission
faultless, then the B.B.C. van en-
gineers are considered merely to
have done their duty. I have been
a van engineer, and I know !

The ounly consolation is that they
have a much more hectic time abroad.
A few months ago I had the oppor-
tunity of seeing a German “ 0.B.”
carried out by the Westdeutsche
Rundfunk broadcasting people.

Over there Saturday afternoon
football broadcasts are a regular
thing, and a running commentary is

given over a portable microphone.

earried by an engineer on the
line,

A Lively Time

The microphone is carried on a
stand strapped to the man’s waist,
and from this four * phone lines trail
off to the van standing atthe gates of
the ground. There are the amplifiers
which baest wp
the signals before
passing them on
to the uswal
*phone: lines.

All the time. the
broadcast is. going
on the announcer
signals to the van
men by a sert of
deaf-a nd-d umb
eode !

There is also
another van fitted
up with a 75-
metre trans-
mitter, which is
used when the
local "phone lines
to the station con-
trol-room is un-
usable.

Those engineets
are net to be
envied ! Ordinary
landline ©B.
work is bad
enough and full of
pitfalls, but when
iteomestoputting
outside broad-
casts through a
tricky short-wave
630

transmitter in touch with the control-
room, then I hand the palm to the
Westdeutsche Rundfunk !

Lfpeas. ene ;g
! PROTECTING THE BATTERY
;1 Preventing Short-circuits. E
E:{--- s ---.}:.]

HEN carrying a flash-lamp

, battery about for the purpose
of testing in a portable radio

tool kit it is generally a difficult
matter to make sure that the electrodes

STOPPING SHORTS
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migheat |

i ey el o
i TrtupeTa

How the neat little cover is arranged ¢5
protect the electrodes.

of the battery will not short against
some mctallic object or other.

The best way to overcome an
uncertainty of this nature is to adopt
the method of the battery manu-
facturers themselves.

A Valuable Shield

Instead of a paper or card * seal”
for one of the battery -electrodes,
obtain a rather stiff sheet of eetluloid
about 4 in. by 1} in. in size. Immerse
this in hot water for a minute or two
in ozrder to soften it, and then bend it
over the longer electrode of the
battery in the manner shown in the

The celluloid sheet will immediately
harden to a permanent U-shape, and,
as such, it may readily be slipped over
the battery and kept in position by
means of an elastic band.

A battery thus pratected may be
earried about in any tool kit without
fear of ity short-eircuiting through
contact with a metallic object.
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The True Story of a Radio Christmas

]l Il E that is a slave to nothing and

nobody may be a very choice

fellow, but in my opinion he
is not the sort of man to go walking
with. ‘He is not, as we say, human—
in the sense that you and I are human.
He feels nothing intensely, except
his abhorrence for slavery. He acts

A SLAVE NO LONGER

“. . . Then 1 waited for the retun
volley. . . .”

in all matters and in all eircum-
stances like a rational being—and is
thereby so hateful that I should like
to push his face inwards!

They used to tell me that I was
becoming a slave to radio, an
abominable libel !

“ Well,” said Somebody, * you
switch on directly you come in, some-
times before you take off your over-
coat, and you have the thing blaring
away till the ether has packed up
and gone to bed.”

Sheer Laziness

“ Simply because I know that. you
and the youngsters like it,” I pro-
tested. * When the set broke down
anyone would have thought I had
stopped your grub—the way you all
sniffled and moaned and looked at

me as though I were a baby-
strangler ! ”’

“ Absolute rot! You let the
batteries go to pot from sheer laziness,
and then when the Queen’s Hall
concerts began you sent the set
away to be altered, when you knew
all the time that you had sizzled up
its inside somehow !’

“ Anyhow, I'm not a slave to the
blessed radio. Mrs. Walker next door
told Walker that you kept it going
all day from the time the B.B.C.
opens up; and her baby is teething
and she wants a nap of afternoons!”’

A Miserable Feeling

‘I may have done so once or
twice, on dull days, but I don’t sit
idle in a chair for hours at a stretch,
waiting for some ridiculous Hamburg
or Oslo to begin.”

“Oh, all right, all right! Tl
show you that I'm not a slave to the
darned thing. I’ll have a radio-less
Christmas—and see how you like it.”

“ That’s right! Now go to the
other extreme. Just like a man!”
etec., ete.

That was last Christmas. I admit
that from sheer force of habit I had
the batteries all shipshape, but I told
the newsagent not to send the
“ Radio Times " ; I got a spare valve
—just in case some friend should
come S-0-S-ing to my door on
Christmas evening. Right up to bed-
time on Christmas Eve the household
did not realise the fact that I had
determined to show Somebody that
I was not such a slave to radio as
Somebody herself was, and I chiuckled
to think of the sensation I should
cause on the morrow. A little later,
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thinking it over in bed, I felt less
joyous about it. My household
refuse to pay me the respect and
admiration which is due to me, and
I had a miserable feeling that my
squib was going to he damp.

What Malevolence !

The Day dawned. Whilst the
customary greetings and gifts were
being exchanged I felt iike a snake
in the grass. The boy fawned and
frisked around the receiver—or seemed
to do so—and reminded ms of a
puppy. watching its dinner being
prepared. Then Someone asked where
the “ Radio Times ” had got to.

“Oh,” I said airily—about as
airily as a paving-stone—"' I stopped
it. As I am doing without the radio
this Christmas—not being a slave to
1t—1I saw no sense in buying a copy
of the programmes.” Then I waited
for the return volley.

GRANDMA ARRIVES

. . . We surged round her in the hall. . .

Oh, my comrades ! What malevo-
lence a small woman can pack into
one glance of her guite ordinary eyes !
Somebody’s eyes bored clean through
me and made & couple of shot holes
in the wall.
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“ You mean—we are not going to
listen in to-day, or to-morrow ¢”’

“ Precisely,” X replied, baring my
breast, as it were, to the stroke.

“Well, Il tune-im myself. You
can go upstairs if you don’t want te
hear.”

““©h, no ! This is a radio-less Christ-
mas. We mustn’t be slaves to extrane-
ous entertainment. We must play
whist and musical chairs, and think
noble thoughts.”

“ You mean it, then? ”

“Yep! Ihaveabstracted an essen-
tial part of the set, so you can switch
and tune till you are blue in the face,
but the response will be a citron ! ”

“Of all the mean—— Well! All
right, my man, just you wait ! ”

One of the soundest notions is that
the unknown holds more terror for us
than the known. For example, you
can exist with a known mother-in-
law, but the anticipation of meeting
an unknown uncle of your wife—
especially if your wife warns you that
“ he is a bit of a rough dlamond but
a real good-hearted man ——prOVIdes
many meuvaises quarters of an heure,
as our Gallic neighbours. might say—
if drunk !

Just You Wait!

Imagine, therefore, my horror when
Somebody said “ just you wait ! ‘1
had heard it before, and it was never
worth waiting for. Quite the reverse ¥
The result was invariably a stinger for
yours affectionately. Women -can be
posttively ominous, believe me ! If a
woman were a man one counld give
her/him a clip on the map and say,
“Cough it up,” but these feminine,

“BRITISH BEETLES”
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He gave his beautiful lecture one thousand
and seventy times . . .

female sort of women just look at a
fellow and say “ just you wait,” and
then become icily polite and attentive
till the blow falls. Phew ! Sometimes
I think that polyandry is a darned
good imstitution -It would be a
plucky wonan who would put it over

the serried ranks of four husbands!
Stout fellows all, shoulder to shoul-
der!

So there I was—*“just you wait.”
I retired to my study and thought it
over. What ceuld she have up her
sleeve ! I knew that I ecould stave
off the boy with a teehnical discussion

-of the prineiples of the steam-engine.

The girl? Well, she would be awk-
ward, but she was.a perfect dear, and
anything that daddy said went dewn
in the end. (She knows I am the sole
fount of sitk stockings, ete.}

Here She Comes!

Then my eye rested—* rested ™ is
scarcely the right word, though—on
a vase which held pride of place on
my fine oaken mantelshelf. It boasted
at least eleven colours and made my
room look like Vesuvius in Hades.
The gift of my wife’s mother, the
strongest-minded old lady = since
Queen Victoria passed away ! Grand-
ma—who in less than six sentences
could make a coal-heaver show her
proper respect ! Grandma—who had
a heart of gold—plated with steel—a;
tongue like a cat-o’-nine tails, and
about £15,000 in Rails and Govern-
ment securities! Ha! Somebody
was relying on Grandma, eh ? ‘And I
had clean overlooked the fact that
the old lady was to spend Christmas
with us. When I went down for my
morning bracer I was very thoughtful
—in fact I was so preoccupied that 1
slightly overdid the gin

Grandma arrived in a taxt; brisk,
business-like and full of repartee. We
surged round her in the hall and made
her welcome, but there was not the
slightest tincture of conviction in my
contribution of * Hello, mother!
Lovely to see you here for yet another
Christmas. Can’t be jolly without our
Grandma !

Turn it On

“Just in time to hear the bells,”
answered the old dear, running her
ﬁngers through her curls and lighting

gasper.’

“Ye-yes,” I said, smiling faintly.
“ Pretty bells—St. Oswald’s—wind’s
just in the right direction.”

“What do you mean, Willie?”
she retorted. * St. Oswald’s ? No,
no! I mean the bells of Minchurch
Cathedral. On the radio ! ”

* Oh—you mean radio ! Radio, you
said ¢

“ Willie, whatever has come over
you ? Radio I said and radio I mean.

632

Why don’t you turn the thing on*
Put the loud speaker over that side—
I’'m a bit deaf on the left wing to-day.
Poor dear Canon Chillicum, my
father’s best friend, was at Minchurch
for sixty-five years, and these bells
were his life’s work, you might. say.
One thousand and seventy times did
he. give his beautiful lecture, “British
Beetles,” in aid of the Bells” Fund.
Go on! Don™ stand goggling there
man 7’

COMPLETE DEFEAT

“ The joke's on you, Willie ! "’

“But, Grandma—1I tell you it is
not in working order.”

Grandma opened her bag, ab-
stracted her spectacles, -put them.on

and glared balefully at me.  Not for
nothing did the tradesmen call her
“.0Old Gimlets ”! Have a good look
into the eyes of the man-eating tiger
when you are next at the Zoo and
you've got Grandma to the life.

Abject Surrender

* You—you miserable >

‘“ The children—er ” ¥ faltered.

“Run away, my beauties, and see
if the pudding is boiling,”” said she—
and they slunk, absolutely slunk
away.

“ Now,” began Grandma, pulling
up her sleeves, as it were, *“ what 4s alt
thi nonsense ? Here’s Christmas and
here am I, and you calmly stand there
—don’t slouch, Willie {—and tell me
you have shut down the radio. H yow
can’t make it work—and I'm not
surprised—ask the bey to show you
how to. Call yourself a wireless man ?
Here—where 1s it ¢ I'll do it myself,
old as I am, you poor, miserable——"

“ All right, Grandma, I tell yom it’s
all right—only you won’t let me
explain. It’s just a joke on: >

At that moment Somebody popped
her head into the room and said,
* The joke’s on you, Willie ! ”

So we were slaves to radio, and we
are going to be so again this Xmaa
—or Grandma will know the reason
why !
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EE the curve of this new Lissen Torex Trans-

former. Notice the remarkably even ampli-
fication 1t reveals—almost a straight line over the
whole band of audible frequencies. This is the
sort of curve you expect from an expensive Exc ELL ENT
transformer—vyet Lissen have achieved it mn a

transformer to sell at 5/6. : :
This Lissen Torex. Transformer 1s a neat, f _
compact component, in a moulded bakelite case

which is hermetically sealed and completely
insulates the windings. It is proof against

3 ¢ £ W i 3 1 O T
shorting, leakage and moisture. = e e L1
l {anooe re£3 Ciacun) 1 _J 1-
The ratio s 3to . So the Lissen Torex i1s a general- 111 —( H
purpose Transformer which you can use in many different + — =
circuits. It is particularly suitablé for use in an anode - = =,
resistance feed circuit and gives splendid results. Test | |
1
1

it out in your next * hook-up“—get a Lissen Torex
Transformer from your dealer. Priee 5/6.

AMPLIFICATION

T

LISSEN L0 VAR
CoOminG REMVTRCE 20500 &

" WORPLE ROAD,
LISSEN LIMITED, rsLeworTH, Middlesex T
[t
§

=den (3
[ T {
| _ FREQUENCY =

633



MoberRN WIRELESS

D2cember, 1930

E are so accustomed nowadays
to take the thermionic valve
for granted that we rarely

think how wonderful a piece of
mechanism it is.

1 expect most of my readers know
roughly how the receiving valve Is
made, but the following facts may be
of interest to those who are not
familiar with the process.

Water-Cooled Filaments

Beginning its history in about 1901,
when Prof. Fleming first investigated
the Edison ““ shadow ” on the electric
lamp, the valve has rapidly grown
until to-day, just under thirty vears
later, it is one of our most valuable of
all radio components, and ranges from
the well-known dull-emitter working
from a 2-volt battery to the new
gigantic water-cooled valves (with
water-cooled filaments, too) used for
the new Polish station built at Chelms-
ford by the Marconi Co. These latter
valves cost £500 each.

The filaments of most valves are
made from pure tungsten rod, which
is driven through dies of successively
smaller diameters, until the wire
reaches a “ thinness " so small that
it is barely visible to the naked eye.

Inside the Bulb

Don’t forget that is not the filament
you see in your valve—that is con-
siderably thicker, because after the
filament wire has been *‘ drawn " it is
coated with special oxides, or metallic
salts, to give it the highly emissive
properties of the dull-emitter.

"Then the filament, grid, or several
grids in the case of tetrodes and pen-
todes (wound with molybdenum wire
m spiral form), and the nickel plate
arc assembled on supports firmly
fixed in the glass ““ pinch ” at the base
of the valve.

PO094 P-9-9-94
vvvvvvvv 000000000000

s The ordinary receiving valve is full

¢ of fascination if one will only take

s the trouble to dig out some of the :
$ faets. The following article by $
K. D. ROGERS discusses some 34
inferesting data thal is of vital ¢
4 importanee to every valve user.
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The whole lot is placed inside
the bulb, together with a small
piece of magnesium on the plate or on:
another small support, and then the

valve is evacuated on.the special

pumps.

Then, when sealed, the valve is
placed in a high-frequency induction
TOTALLY SCREENED!
. k2 =

An indication of the increased physical
strength of the valve is given by the fact
that nowadays reliable and efficient sets are
installed in what must be the world’s most
uncomfortable (from the valve’s point of
view) vehicle—the army tank.

“furnace "—the anode gets red
hot, the magnesium vaporises and
absorbs any remaining gas left in
the valve.
The magnesium condenses on the
634

cool glass and we get that familiar
silvered look. The valve is now said
to be  gettered.”

The fitting of base and pins, testing
the valve, and packing remain to be
done, and then the valve is ready for
the market.

And when you get your valve what is
the first thing youdo ? Look at the
characteristics on the box, isn’t it ?
To find out if it’s the valve you require,
bhow much H.T. and L.T. it should
have, and how much grid bias.

A Grid-Bias Rule

I wonder how many of you realise
that a rough-and-ready calculation of
the grid bias can be obtained by
doubling the magnification factor of
the valve and dividing the figure thus
obtained into the max. H.T. ?

Thus a valve that will take 150 volts
H.T. and has a magnification factor
of 8 will require 11—5—60== roughly 9 volts,
while a valve of the P.625 calibre, with
a magnification factor of 6 and max.
H.T. of 250 volts, requires -21570=20
volts or so. Actually the figure
recommended is 24.

This little rule is more reliable among
the L.F. and small ‘power valves than
among the larger types, while it does
not hold with pentodes, of course.

On the Plate

And while mentioning the maximum
H.T. voltage I should like to remind
readers that the figures given by the
makers are those of the volts on the
anodes of the valves. Thus a valve
rated at 200 volts maximum H.T. is
reckoned by the makers to be able
to stand with a large safety margin a
voltage of 200 on the plate. And
it is with that 200 on the plate that
the grid-bias figures are given.
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COILS

The Lewcos H.F. Choke is specified for the
‘“Mains-Power '’ Three, described in this
issue. The terminals of this Choke are
arranged one at the top and the other at
the base, to.eliminate the risk of additional
self-capacity. Price, 7/9.each. Write for
fully descriptive leaflet, Ref. R33.

Lewcos X’ and Centre-Tapped Coils
are specified for the * Tri-Coil’’ Two,
described in this issue. Write for
fully descriptive leaflet, Ref. R34.
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Look Out for that Lost Voltage

How often do valves get anything
like the maximum allowable on the
anodes ? In the cases of S.G. valves,
and sometimes detectors and in the
I.F. side of the set, where H.T. is
very important, it is not a rare thing
for a valve to have but a half of the
applied voltage.

Let us take an example. We will
assume that a detector valve is
resistance coupled through a 100,000-
ohm resistance, and that also an anti-
motor-boating resistance of 25,000
ohms is placed in series with the H.T.
Quite a common sort of circuit. The
valve, we will say, under those con-
ditions takes § milliamp. How much
of 100 volts applied H.T. is being used
across the valve ?

‘We must obviously find the working
resistance to D.C. of the valve.

We must find the total resistance of
the circuit, and then we know any
resistance in addition to the 125,000
we already know about belongs to
the valve.

Volts
Now e (ORSEINS Current (aiips)
100
0005_200 000 ohms.

Therefore, the working - resistance of
the wvalve is 200,000—125,000=
75,000 ohms.

WASTED WATTS.
I

thus R-

HT+

41936

" FiGt.
In many cases the resistance R is of 25,000

HT=

or 50,000 ohms, and causes a considerable.

drop in H.T. across_it. This should be
taken into consideration when deciding
the H.T. voltage to be applied.

Now, then, what voltage is being

applied across the valve ?

Obviously  the 100 volts will be
split up in the proportion of 25,000,
100,000, and 175, 000 that is, there

will be a drop of

5,000
200000
the de-coupling resistance, a further
100,000
200,000
leaming 75,000

200,000

across the anode resistance,

for the valve.

parts across

asssassacans ssen

-

t
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We therefore find that the valve has
75,000
200,000

75 1
5_37 5 volts.

X 100 volts across it, 1.e.

Not much is it ?

In an L F. stage things can be even
worse, for with 375 'volts many
detectors will work quite well, but
an LF. valve with only that can

A milliammeter is becoming more
and more a necessity, for valve manu-
facturers seem to be gradually giving
up the practice of telling their client?
what H.T. and what grid bias to use
with their power valves, and they are
adopting & method that is distinctly
awkward to anyone not possessed of 2
good milliammeter.
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hardly be expacted to do much—
especially if the owner makes the
mistake of supposing the .valve is
getting all it should.

Take the L.610 (Osram and Marconi).
It is rated at 150 volts, and properly
biased. at that voltage should pass
about 37 or 4 milliamps.

Now the valve is not infrequently
used—I have often seen it—with a
50,000-ohm resistance in the anode
circuit. How much voltage has to
bz applied if we want 150 on the
plate ¢ 1

Obv 1ously the working resistance of

to use one or two

the valvecanbe determined from R:g

150

ie. R= -66& == 37,500 ohms. Not
7,500 okms, which 1s the maker’s
figure.

Therefore, we have to arrange
enough H.T. to be able to drop
50,000

87,500 of the total across the anode

resistance, leaving 150 across the
37,500 ohms of the valve.

100 Volts More!

Clearly, then, the voltage required
is given by the Jfollowing simple

equation : _
50,000 . ..
g7,500 < ¥ 190
ie. V=150x7--

4
. V=262-5 volts.

So we see that in order to get the
correct maximum across the valve,
under these circumstances, we must
usz over 100 volts more applied
pressure.

636

If you want to get the last ounce out of your set it is essential

meters while

adjustments. A milliammeter is one of the most valuable aids to good

reproduction that the set owner can have, and backed up by a good
voltmeter or two will prove of inestimable value.

ﬁ&‘k***%%‘»*********%*******ﬁ

may lead one quite ¢

He et
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making voltage and current

HeHHH

I refer to the practice of giving the
valve’s maximum anode voltage and
its maximum anode current, and
saying, * The valve should be biasedl
so that the anode current does n?t
exceed —— milliamps.”

Without a meter-it is difficult to do
this in many cases, especially wheze
mains units are_ emp]oyed and one
does not possess a voltmeter' capab‘
of giving a precise reading of: the
voltage. (One really wants to take the
voltage across anode and filament—
with a high-resistance voltmeter—
otherwise errors will creep in.)

“Up the Garden’’

- We could work out the voltage by
the above resistance proportion
method, but it is a tedious business,
and it would be much better if manu-
facturers would give us more definite
figures.

i‘#***** ***********%
i NEXT MONTH
% BOOK OF 50 TESTED
if CIRCUITS GIVEN WITH
% “ MODERN WIRELESS ”
‘¢ On Sale Jan. 1st. Price 1/-

et S S S

******#’**a‘*%******%

Of course, with a voltmeter and
milliammeter one is O.K., but vnth-
out—well, it is rather an unsatis-
factory business to try to get the
figures from the statlc curves, the y
up the garden

There are hosts of other facts and
figures that could be mentioned and
discussed, but space forbids and we
shall have to leave them for another
time.
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WHICH DO YOU PREFER

Here for you to choose from
are the two units acclaimed the
best in Europe by the trade,
the press and the public. Which
is your choice? Visit your
dealer and make the test for
yourself. Choose between the
two most famous units of a very
famous range—whichever you
choose you'll have chosen well.

!

{

® THE BRITEFH BLUE SPOY COMPANY AND.e

BLUE SPOT HOUSE, 94/96, ROSOMAN STREET, ROSEBERY AVENUE,LONDON,EC.}

‘Phone: CLERKENWELL 3570. 'Grams: “ BLUOSPOT, SMITH, LONDON."

Distvibutors for Northern England, Scotland and Wales : H. C. RAWSON (Sheffield and London) LTD., 1co, London Road,
Sheffield ; 22, St Mary’s Parsonage, Manchester ; 183, George Street, Glasgow.

These prices db not apply to the Irish Free Siate.
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F U HOSE of you who experiment in

| transmission know perfectly

© well the peculiar vagaries to
which radio transmission is subject
from day to day, from season to
season, and even in extreme cases
from hour to hour.

Even those of you who are broad-
cast listeners, especially if you speci-
alise in the reception of distant
stattons, must also have suffered
frequently from the effects of fading
and consequent difficulties of long-
distance reception.

Particularly Marked

These effects are particularly
marked when working with short
waves, and although in some respects
short-wave transmission has special
and peculiar advantages, it also has
some corresponding drawbacks.

From time to time we read of short-
wave transmissions being picked up
at almost incredible distances, al-
though the power of the transmitter
may be only a fraction of the power
consumed in an ordinary incandescent

100 MILES UP

UPPER LIMIT OF REGION.
™ S A e o oy o et

Al969

FiaG.1.
Showing how the path of the radio wave

is gradually refracted in the ionised

region,

clectric lamp. These cases no doubt
occur when the conditions are pecu-
Liarly favourable to the transmission

of the particular
question.

‘T expect most of my readers have a
general idea of some of the conditions
which influence long-distance radio
transmission, and we read frequently
of the so-called Heaviside layer and

wave-length in

>
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3 ¢ Fading,” the bugbear of all
“ DX listening, is too wcell
known to need any introduction,
> but wehat of its causes ? They
 are many and vavied, but the $¢
s chief ones are deult with in
$ this interesting article by our ¢
4
>

>
b
<

Scientific .1dviser.
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other-conducting and reflecting or re-
fracting layérs in the upper atmo-
sphere.

According tothe explanations usually
put forward, the theory of radio
transmission would appear to be very
simple, and to follow, in fact, very
closely the lawswhich govern the trans-
mission, reflection, and refraction of
light waves.

Complicated Conditions

In point of fact, however, as soon as
we look into the evidence a little more
deeply we find that the conditions are
extremely complicated, and notwith-
standing the immense amount of
research. which has been devoted to
this important subject the peculiari-
ties of radio transmission and the

_various factors concerning it are still

very obscure.
It would take many times the space
I have available in this short article to

give anything like a detailed account

of these observations or theories, but
638

you may be interested to have a short
account of some of the experimental
observations which are not so well
known.

In the first place, when electro-
magnetic waves are being radiated
from an aerial the surrounding earth
or ground-acts as a reflecting surface,
and the extent of the reflection (as
distinct from absorption) depends
upon the conductivity of the ground
surrounding the aerial.

Like Light

. If the ground is a good conductor
{for example, wet or marshy ground)
the reflection is comparatively good,
whilst if the ground is extremely dry
the absorption is high and reflection
bad. In a general way this corre-
sponds to the reflection of light from,
say, an electric lamp which 1s placed
above a horizontal surface.

'ON THE SHORT WAVES

SHORT WAVES VERVY SHORT
(100 METRES ) . . WAVES. (25 M,

-
2 bl
S T

= = 2
< T AT S
CURFACE OF THE Edpyy X8

FlG.é. AI970

Waves of different frequencies are de.

flected differently, resulting in varying skig
distances.

The radiation which travels up-
wards would obviously pass out into
Inter-planetary space if there were not
some agency in the upper atmosphere
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THE MULLARD 1931 ORGOLA RECEIVER HAS
PASSED ITS TESTS !

-

RES WHAT IT DID NEAR

e — o —

. ,

The Test Engineer’s Report :
“The test was conducted 8 miles from Brookmans Park
with a low slung 4o ft. aerial. The two. London transmis-
sions were easily separated. As an example of selectivity
Turin (291M) and the British Relays (288M) were received
without a trace of interference. Zeesen and 5XX were also
obtained without jamming. A preliminary search round
thé dial produced 5XX and 5GB Daventry, London
Regional and National, Manchester, Glasgow, Madrid,
Midland Regional, Milan, Hilversum, Kalundberg, Motala,
Radio Paris and Huizen. Tonal quality and power were
excellent. Both as regards simplicity of operation and
general design, this receiver is outstanding in its class.”
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if radio sets wore laurels—if presenta-
tions were possible—if medals were
worn . . . then wed honour the 1931
Orgola. It did unusual things. It did
interesting things. It did them extra-
ordinary well near London.

Everything possible has been done to
reduce the cost of construction to its
simplest terms :—complete kits of com-
ponents, big photographs, blue prints,
simple language. The big September
issue of ‘¢ Radio for the Million” de-
scribes this receiver and the Mullard
Orgola 4 (hoth battery or A.C. operated)
from start to finish. In appearance
these receivers are modern, restrained
and dignified. GCet ‘¢ Radio for the
Million” from your dealer and start
to-night.

If you find any difficulty in obtaining a copy wrile and
send 41d. to The Publisher, 63, Lincoln’s Inn Fields,
W.C.2.

The Mullard 1931 Drgola £8-0-0
The Mullard Orgola 4 £13-12-6

RADIO - MILLION

4RKS
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Sklppmg About m the Ether.

which had the effect of deﬁecting it
and sending it back towards the earth
again.

These layers consist of so-called
Jonised masses of gas which act as
fairly good conductors, and conse-
quently a beam of electric waves on
reaching such a layer at an oblique
angle is refracted in such a way that
it may actually be sent down again
towards the earth.

A Valuable Phenomenon

Incidentally, if it were not for the
presence of these lonised regions in
the upper atmosphere it is fairly cer-
tain that long-distance radio com-
munication, at any rate on short
waves, would be practically impos-
sible.

Radiation in a direction below the
horizontal, as well as the horizontal

INCREASING THE SKIP
F16.3.

HigH;
REGION.. .

-

~Low

—

s Te—
7 -
SURFACE OF THE EARTH

AP

As the ionised layer gets farther from the
earth’s surface, so the skip becomes longer.

radiation, and, indeed, radiation for a
few degrees above the horizontal, may
in certain circumstances be absorbed
by the earth, and this absorption is
less plonounced for short waves than
for long ones.

Casting Shadows

This simple fact has the important
effcct that with short waves the
*“ lower ” rays can be used. Of course,
.the cffects are somewhat complicated
owing to the presence of hills and
mountains, as well as large buildings,
which, if close to the transmitter, may
cast shadows ; that is, may cut off to
a large extent the radiation.

This casting of shadows.is one of
the disadvantages more or less pecu-
liar to short-wave radiation. This can
be simply understood by comparing
with sound waves, where, as you know,
the short, high-frequency sound waves
are much more easily stopped by a

SaeSscsasssseounssan

large object such as a building than is
the case with the long low-frequency
waves,

This is, in fact, a phenomenon
which is true of all types of waves; it
may be approximately expressed by
saying that for the casting of shadows
or for regular reflection the body
which casts the shadows, or which
causes the reflection, must be large
compared to the wave-length.

Consequently the shorter the wave-
length the smaller the body or object
which can cast shadows for. that
particular radiation. Light waves
being exceedingly short, a shadow may
be cast by even an extremely small
body which would be quite unable to
‘cast shadows for even short sound-
waves.

When Waves Jump

You have all heard of the so-called
“skip distance ” phenomenon with
short-wave transmission. This skip
eftect is believed to be due to the
reflection of the radiation from the
upper atmosphere, and in one of the
accompanying figures you will notice
that as the reflecting or refracting
layer In question is at different
heights above the carth’s surface so
Sklp distance changes.

It used to be thought not so long
ago that radio waves were definitely
reflected from the under surface of
an ionised layer in the upper atmo-
sphere, just asa beam of light may be
reflected from the ceiling of a room.
Although something of this kind may
occur occasionally, it 1s not usually
the case. More generally the radio rays
are refracted, that is, gradually de-
flected and bent over, by a region
which will neither absorb nor transmit
them.

Always Moving

It is, however, convenient to think
of the effect as actual reflection, and
the term *“ equivalent reflecting layer
1s sometimes used to mean a hypo-
thetical reflecting surface placed at
such a position that it would give
the same net result as that which
actually occurs in the refracting
medium.

For short waves it may be said

that the highest point reached by a-

ray 18 about three-quarters of the

height of the “
layer.”

Another point which is sometimes
not clear is the change in the position
or height of the reflecting layer. We
sometimes speak of this being higher
at night than during the daytime, but
this does not mean that the same
ionised region shifts from one place to
anotlrer.

equvalent reflecting

“ WHEN IT’S NIGHT-
TIME .
NIGHT TﬁANs;wss/oN'.

FiG.4.

s HEGHT.
500,*4'5_.57. ‘f— "N

T

EARTIE
Surraca

Night is the best time for the average
short-wave transmitter; as shown above.

v
amr2 TRANSMISS1ON,

What it means is that at one part
of the day the atmosphere is in the
necessary iomised condition at a cer-
tain height, whilst at some other part
of the day, or at mght, it 1s some
totally different layer of the atmo-
sphere which 1s ionised.

Well Above the Earth

As T have already said, it seems to
be impossible to obtain any hard and
fast data as to the variation of the

-electrical layers, but generally speak-

ing the layers are lower in summer
and higher in winter; lower in the
daytime, higher at night; whilst they
occupy what may be called inter-
mediate positions in the early and
late parts of the year and also in the
early mornings and late afternoon.
The effective height under different
conditions has been given somewhat

as follows: Summer day, 50 to 100
miles; summer night, 150 to 200
miles ; spring or autumn day, 80 to

150 miles; winter day, 100 to 150
miles ; winter night, 300 to 500 miles.
It is believed that over the Poles the
layer is probably very low in the
summer, owing to perpetual daylight ;
and very hlgh in the winter, owing to
continued darkness.

Now having drawn a gencral picture
of the conditions which affect the

(Continued on p(:lge 673.)
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oNY JerraM checked the
T pounds column, jotted down
a figure, and grunted in a
non-committal way at the thought
that the day’s takings amounted to
£83 9s. 4d. “ Ten pounds down on
last year! This Empire stuff flooding
the market!” He flung his pen at
the tray, snapped the brass fastener
of his day book, locked the book up
in his desk and straightened his back,
sighing with relief. So that was ever
for twelve months ! An infernal rush
and tumble, this Christmas Eve trade
in the establishment of A. Jerram,
cigar importer.

A Day’s Work Done

Now it was 10 o'clock, and A.
Jerram was alone with his imported
cigars, his pipe tobaecos, his cigarettes,
snuff, and the day’s takings. The
manager, Jack Hooper, the errand
boys, the packers, counter hands,
clerks and cleaners, all had severed
their apparent connection with A.
Jerram and his cigar warehouse and
scattered—Heavenand theyaloneknew
where: to. Even the painted Indian,
who stood just inside the front door,
his worn wooden nose evidence of the
competition for his possession which
raged between the local medical

For years Jerram had pursued the same quiet existence, and then
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8¢ A very Christimassy story of a 33

8¢ lonely business man, an impulse,
44 and a radio romance.

By Higham Buarlac. §
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colleges—even “‘ Sitting Bull,” as
Bart’s called him, seemed to have
given up trade defimtely, irrevocably,
for three days.

“ Better get out, I suppose,”
thought Tony. “ Bit chilly!” He
lit a cheroot, put on his muffler,
overcoat and hat, tried the handle of
the safe, and then, as an afterthought
smote him, opened the safe and took
out twenty pounds, in ones and halves,
stuffing them into his hip pocket. He
shut the safe, switched out the light
and made his way througl the shops
dim as a cathedral, one small jet of
gas flickering for the benefit of the
zealous policeman. He stopped at the
counter and, for some reason which
seemed to him to have no solid basis,
took up and pocketed a box of a
hundred Egyptian cigarettes. ‘‘ Never
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know !’ he muttered.

“ Ought to
write a chit for ’em! Do it on
Thursday.”

Outside, he changed his identity,
and became one of * London’s
myriads.”  “Nar then, Carnera,”
grumbled a match-seller whom he
accidemtally jostled. Was the world
really ™ all’s right,”” when a purveyor
of matches spoke thus to the sole
owner of “ A, Jerram, cigar importer,”
with nineteen branches and six foreign
agencies ? Home ! Home ! Where one
is lord and master—of all except Mrs.

Makeham, the housekeeper.
Nothing To Do!

Tony Jerram possessed neither
kith nor kin, neither wife not child ;
not even a dog, canary or tame rat.
Mrs. Makeham was-just so much vocal
furniture ; no one had ever discovered
in her any essence of humanity ; no
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She Introduced Him to Ridio-—drid: Ratngnice!

being afflicted with human emotions
could cook so diabolically, so magically
perfect as she. Nothing is recorded of
any Mister Makeham. Not even the
date of his death is known; Tony
believes that he is a myth and that
the Makeham adopted the “ Mrs.” for
professional purposes. So there is the
groundwork—-one Cigar Importer and
onc Mrs. Makeham ; the C.I. aged 44
and the ** Mrs.” long past the curious,
critical, cruel age of fifty. Christmas
Eve, pots of money, nothing to do,
nowhere to go, no one to call, nobody

to talk to, drink or gamble with, make_

love to, murder or read Browmng
to. Home, home' Where one will eat
a divine supper, smoke a divine pipe,
shuflle over the pages of the latest
novel and roll into bed—as before !

“ Good-night, . Mrs.. I[{akeham!”
y Ah—good-m’ght,', Mister — er —
Jerram !’ Bang !

The b(_)lt of the
WILNO’S NEW. STATION

The construction of the masts of the new 15-kw. station at Wiino, Poland, is now well"

At the next stop Tony alighted and
made his way to a telephone booth.
He positively would call up Jack
Hooper at the Camberwich Athletic
and Social and borrow a radio set for
Christmas. Jack was a man who lived
for cigar importing, football and
radio; he had sung the praises of
circuits—beastly things, which Tony
vaguely associated with electric bells
or judges—until Tony had come to
think that radio is'synonymous with
glue-pot or fretsaw, but now in des-
peration Tony was clutching at what
he thought might be the hencoop .or
plank to float him to solid earth on a
sea of dance music and dissertations.

““Don’t Laugh!’’

“ That.you, Jack ¢ Jerram speak-
mg. Don’t laugh! I want to borrow
one of. your numerous wireless sets to
amuse me during Christmas. A bit

advanced, and the station should be using them within a few weeks.

front door. Click! The light in the
hall. Yow, yow ! Next-door’s terrier-
pup! Faint gramophone blare through
the wall ! The roar of a distant train !
Sleep ! Oh, Hades! What is life for ?

On Impulse

This picture of an infinite series of
pictures took about four-fifths of a
second to pass across Tony’s mental
screen. The revulsion was so violent
that the man in the opposite seat of
the train was led to believe that Tony
was wrestling in spirit, being pos-

sessed of religious mania. For Tony
said alound, roundly, and with
emphasts, “ No! By Gumps!”

A man in another corner, who had
begun his Christmas rejoicings two
days before, sat up abruptly and ex-
claimed, “ Qui’ 1ri’.”  This gave
strength to Tony, who felt that every
little helped.

tedious, y’know, without anywhere
special to go. Eh ¢ No, thanks all the
same, Jack, but I won’t intrude upon
your family circle at Christmastime.
Much too sober and sedate. Eh?
You’ll telephone home and ask ’em
to have it ready ?* Thanks awfully!
I'll take a taxi and gather up the
gadgets. Who? Evelyn ? Oh—your
sister ! Not that kid who came to the
beanfeast in August ? Sorry, sorty !
thought she looked a kid. Can’t tell
how old they are nowadays. Well, so
long—have a good time!”

The ““Kid Sister’

So Evelyn was to be at home
and deliver one radio set complete,
Jerram, for the use of ! Hum ! Lucky
Jack disclosed that she was twenty-
four years old! Else he might have
talked about dolls or school ! T

He told the taxi-driver to wait, a.nd
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performed Teddy Brownishly upon
the knocker. The door was opened
immediately. “ Watching for me,”
he thought.  Er—I'm—er-—that is
..” He d1d not know whether to
sa.y ¢ Jerram ’ or * Mister Jerram ”
after all, he was Jack’s boss. Horrid
doubt! “My name is Jerram,” he
seid, and was seized with a fear that
Evelyn might reply, “ Well, what of
ite”
“ Come in, Mr. Jerram. ! Jack’s been
through on the ’phone and the set’s

all ready.”
' “ Er—thanks ! Sorry to be such a
nuisance—Christmas Eve and so

forth. Awfully good of you all to
bother.” He hung his hat and stick
on a ram’s horn which sprouted from
a wall, and followed Evelyn into a
room {urnished with radio reccivers,
whole and in bits. Ordinary furniture
was represented by a settee and a
table (covered with apparatus). Appa-
rently nine volumes of every radio
publication, in single issues, occupied
the settee and the floor.

““She’s Nice ”’

“Isn’t it a mess ? 7 said the lady,
shaking a curly black head, as though
in-disgust. ““ Jack is the untidiest
man that ever—well, I'm as bad as
he is, almost. Now, I’ll just finish
wrapping up the set! Can I offer
you anything ? - Coffee ? Cocktail ?
Gasper ? No ?” Hey, presto ! Gone!

Tony improved his seat on a .pile

“Home Radio” and thought,
4 Wha,t am I doing here ? 1 believe
P’'m nervous.. She’s nice. Ha! she
said the set was all ready, and now
she’s getting it ready. That taxi is
waiting. I don’t know how to fix the
set or work it. What a mess! Why
does Hooper leave hig books all over
the floor ¥ I’'m fearfully hungry. Cuss
Christmas. No, not at all. But—look
where I am.”

Paradise—For One?

“Here we are,” sald Evelyn,
bouncing into the soliloquy like a
terrier into a placid pond. *‘ I’ll help
you carry them back to the cab. Be
careful of the valves, though. And
don’t forget to orientate the set to
Brookmans. Oh—and the reaction
on this set is apt to be fractious, so
look out !’

This gibberish—or  Chinesc—or
Esperanto-—occupied Tony’s mind
fully as between them they carried a

portable, some boxes of valves, wire

(Continied on page 6686.)
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TUNGSRAM Barium .Valves have a ‘per-
formance scarcely matched by valves costing
considerably more. Whatever programme you
choose, music from -Metala, a talk from Turin
—TUNGSRAM Barium- Valves bring it to-
you with the strength and clarity of # nearby-
station. And TUNGSRAM Valves have.these
additional advantages. Their unsurpassed
performance gives to your set volume, glorious
tone, clear-cut selectivity. Their long life
and economy in battery use mean a sub-
stantial saving in the cost of your radio.

LF., 5/6; HF., 5/6; RC., 5/6; Power,
7/3 ; Super-Power, 8/-; A.C. Indirectly-
"Heated H.F. and L.F.,, 9/6 each; A.C
Directly-Heated Power, 9/6 ; A.C. Directly-
Heated H.F. and L.F.,, 7/9; Rectifying
Valves, 10/- each. Tungsram Photo-Electric
Cells, Nava E., £2 17s. 6d., Nava R., £3 3s.

TUNGSRAM

Branches :—Belfast, Birmingham, Bristol, Cardiff, Glasgow,

TUNGSRAM ELECTRIC LAMP WORKS (GT. BRITAIN), LTD.,

Radio Dept., Commerce House, 72, Oxford Street, London, W.1 Leeds, Manchester, Newcastle, Nottingham and Southampton.

Makers of the famous Tungsram Lamps g e Aus"m'anfzﬁz?gfﬁukm' Hu"gm\‘y.'i’..lll:‘;'“
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ow often does your set crackle
I l and how often do you find

that when there is a par-
ticularly interesting item on reception
is not as good as it might be, or that
the whole thing gradually fades away,
and you are left with either distorted
results or silence? These contre-
temps and many small and obscure
faults can usually be traced to the
batteries.

Where Was the Fault?

For instance, the other day I was
‘troubled with crackling in my own
receiver and I could not trace it for a
long time. I tried all sorts of cures,
including a new mains eliminator
(for I was not using H.T. batteries),
another L.T. accumulator, and all the
wires and connections seemed all
right. I changed various components
at the L.F. end of the set, even going
so far as to change the valve holders;
although I could find no fault in them.

The crackling seemed to stop some-.

times, but always it started off again,
and it was worse than ever. It was
only an intermittent crackle, coming
on occasionally, and was not particu-
larly annoying except at widely
spaced intervals, when it was a bit
louder than usual.

Questions of Cost

What do you think the trouble was ?
The grid-bias battery. It was an old
one. As a matter of fact, I had it in
use for well over a year, and although
it looked perfectly O.K., and had quite
a good voltage, yet there were one or
two cells in it"which had obviously
dried up and the battery wanted
replacing.

That little story points its own
moral. But replacmg a battery 1is
not a cheap task in some cases. For
instance, your H.T. battery may cost
anything from ten shillings upwards,
and one does not like to have to
replace that very frequently ; in fact,

“do we work them {from %"

The econontical running of «

radio receiver is oftert of much

importance, but waste of the

power supply can occur only

too readily, as shown in this
“article.

By a Correspondent. i

’

to economise in batteries is one of the
alms of the majority of listeners. But
we can economise in the wrong way.
Suppose we have ‘a three-valve set,
and suppose that the total current
required by our valves when pro-
perly biased and working at an anode
voltage of, say, 120 is 12 milli-
amps. What sort -of battery do we
work them from? If we have a

December, 1930

double- or triple-capacity battery ?

True, the large batteries are more
expensive—and when I say large
I mean large in capacity, not neces-
sarily voltage—but the initial expense
is more than justified in the service
which the battery will give.

About Accumulators

Ordinary small H.T. batteries are
only designed to supply about 7
milliamps at the outside, and if our
set takes more than that then you
must get a larger H.T. battery if you
want economical running.

Now about the accumulator. How
often do we have it charged ? When
it runs down, I suppose. But how
often does it run down? We should
not take from it more than about a

PARIS HEARD IN WASHINGTON

e ———————— - —— —

To mark the closing of the first session of the Congress of Inter-Allied War Veterans, at

Washington, a broadcast was relayed throughout the States of a bugle call sounded at the
Unknown Warrior's grave in Paris.

mains eliminator, then, of course, this -

does not apply, but if we wuse
dry batteries, or wet accumulator
for H.T. for that matter, what battery
How big
is 1t 2 How much does it cost ?

Is it one of those small 60-volters

-which can be bought for about seven

shillings upwards, or is it a large
el &

tenth in amps. of the ; ﬁgure on the
case denoting its actual ampere
capagity.

What I mean is this. If our accu-
mulator is marked 20 ampere hours
(actual), are we taking more than
2 amps. from it? If so we are
likely to shorten the life of the
battery.
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The Brown No. 4 Pick-up ard
Tone Arm. Price complete £3 3s.

MobErRN WIRELESS

SPEAK YOUR
CHRISTMAS GOODWILL!

HRISTMAS—fun and frolic—let this one be even merrier than the last. Buy a Brown instrument, and its sweet music
. wiH gladden the festive time. Give Brown Radio this Christmas, téo—let others enjoy this Yuletide. Brown Loud
Speakers and Recejvers give the very best in Radio performance—in range, volume, and in tone, )

The Brown No. 4 Pick-up and Tone Arm is a great
advance on formezr pick-ups. It gives greater
volume (with an even quality of response)—sufficient
to fill a ballroom when used in place of an orchestra.
Tone arm designed to minimise wear on records.
‘Provision made to facilitate changing needles.
Complete £3 3s. -

The Brown Du-pl'ex Loud Sp;aarken _Its tone and
powers ol reproduction ‘are amazing. Hear it and

. prove this for yourself. - You'll agree, too,,that.its.

handsome appearance -foreshadows .its performance.
V.10, Oak, £5 os. od. ; .Mahogany,-£5-10s.-0d, ; V.12,
Oak, £7 os. od ;" Mahogany, £7 1cs..0od:; V.15 (fitted
-with pitelt control), £12°ros. od.

— As
British
as
Britannia

"if required.” The Batteries and Accumulators (un-

S. G. BROWN, LTD.,
Wastern Avenue,
N. Acton, London, W.3.

The New Brown Moving Coil
Movement, Price £4 4s.

The New Brown Moving Coil Movement is one of
the greatest Brown achievements; this new* Per-
manent Magnet Moving Coil Movement has real
moving coil quality. It reproduces the low notes rich
and full—and the high notes purely and sweetly, Can
be fitted to any Receiver. - In handsome Mahogany
case, it costs £6 15s. The price of the Movement
alone is only {4 4s.

The Brown -Screened Grid 4-Valve Portable Set.
In fine Walnut Cabinet, fitted with a special Brown
Movement for Portable Sets, this Receiver is fitted
with a ballbearing turn-table and provision is made
for connecting to additional Loud Speaker and Pick-up

spillablé) ard of larger capacity than is usual for portable
sets. ~~Pricecomplete with valvies, batteries, unspillable
accumulator, turntable, tested and calibrated,
Walnut, £19 19s.

Tte Brown Screened Grid

The Brown

#-Valve Portable Set.:

buplex Loud Speaker,

sty
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. HE record has been played
i through.

A slight turn of the screw,
and the pick-up parts company with
its needle. The latter, indeed, has
had a short life and, often enough, a
gay one. After its five or six minutes’
journey through the tortuous track
of the record, it 1s—or, at least,
ought to be——relegated to the 1nstru-
ment’s * used needles’” container,
never to function again as a sound-
reproducing stylus.

Despite its short-lived performance,
however, an ordinary steel needle is a
long time in the making, and its
manufacture is one which calls for
constant and regulated attention.

The Starting Point

High-quality steel wire 1s the
starting-point in the production of
radio-gram needles. ' It is first sub-
jected to chemical and physical tests
n-order to make
sure that its
qualities are up
to the standard
required.

Next the wire
is subjected to
tension' in order
to render it per-

fectlystraight

throughout. .
Lengths of the . :
straightened wire g::dﬂo'r:&fei

are then cut up
by machines info
pieces. each ap-
proximately the
length
finished needle,
each of these small lengths subse-
quently being trimmed and pointed
by ingenious mechanical means.
Needles at this stage of manufac-
ture look very like the finished pro-
duct, except that they -are duller.
However, they are totaily unfit for

playing one
side of a 12-in.
record. Asyou
will see, it is
badly worn.
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playing purposes, owing to their
softness. It is therefore necessary for
them. te-undergo the- operation ef
tempeting before they are fit for use.

The Polishing Process

The temipering of the needles is
usually carried out by heating them
in small furnaces to a high tempera-
ture. The process is one of the most
vital in the whole range of needle
manufacture, and the temperature of
the furnaces in which the needles are
heated have to be very accurately
controled.

In consequenece of this tempering,

NEEDLES UNDER THE MICROSCOPE

surfaces which would not only result
in an unwanted degree of friction
between needle and record, but would
also cause many of them to fit badly
into the pick-ups or sound-boxes.

Consequently, the needles have to
be polished. It is rather a curious
operation this needle-polishing pro-
cess. Fine emery powder is mixed
into a paste with oil, and the needles
are stirred into the mixture. Masses
of this emery-oil paste containing
the needles to be polished are packed
into sausage-shaped bags and then
placed in a machine which rolls the
packages about under pressure for a
period varying from two days to a
week, according to the exact type of
finished needle required.

A Long Journey !

At the end of this time, as you may
easily imagine, the needles present a
rather undesirable appearance, covered
over, as they
are, with o1l and
emery paste.

However, the
latter mixture
has done its
work, and the

f‘}".{

reveals

B\ Above is a magnified view of a
W\ ¢ loud >’ needle, and to the left
a very highly magnified section
its crystalline nature.

polished needles
are subjected to
a ¢leansing
treatmentby

— » | 1mmersion in a
bath ef boiling
soapy water.

the needles become very hard. They

become brittle also, and they acquire

a erystalline character internally.
After tempering, the needles are

still unfit for playing. Large numbers

are dirty and discoloured, and they

have minute irregularities on their
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A micro-photograph of a soft- *
tone needle. :

§ 99008000008 0000000000050Ms0VINse I TIEEEron TS

Finally, they
are rinsed, dried
in het, clean
sawdust and
then packed into
their familiar little metal boxes by
automatic machines.

During its working minutes the
needle has quite a lot to put up with.
It traverses a track about 200 yards
long during the course of a 12-in.
record’s playing.
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If he is going to build a2n A.C. mains
receiver . . . or would like to run his
set from the mains . . . give him a
Westinghouse Metal Rectifier this Christmas

IT will give permanent pleasure in better reception; it will save him money by
requiring no replacements or renewals; and it will add to his leisure by needing

no attention.
Obtainable from all good radio dealers. Prices from | 5/=

Our forty-page booklet, “ The All-Metal Way, 1931,” will give you full information
concerning the most suitable type of rectifier for any particular purpose. Send your
request for a copy, together with 3d. in stamps, to:

THE WESTINGHQUSE BRAKE
& SAXBY  SIGNAL CO., LTD.,
82,York Road, King’s Cross, L.ondon, N. 1
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Tunm

Troubles
7 MG. chocj(ji@,B.sc..

== is little doubt that the
most usual type of British
receiver for broadcast recep-
tion is that which makes use of two
tuned radio-frequency -ecircuits, one
at each end of a valve, which is, or
should be, of the screened-grid species.
The simpler types of instrument
with low-frequency amplification omby,
or untuned H.F., are hardly adequate
for present-day conditions except for
local “station reception, and may not.
be ideal even for that.

i
J

Linking Variables

On the other hand, the multi-stage
ganged-circuit receiver which 1%
universal in America is still very much
a minority in this country, for various
reasons which need not be discussed
here.

Attempts to simplify
tuning by linking the vari-
able condensers under the
control of one knob have =
not been outstandingly suc-
cessful in the case  of the
two-circuit tuner.

That D.X. Itch!

Almost invariably one
circuit is associated with
the aerial, whilst the other
i1s a closed circuit; conse-
quently, the electrical di-
mengions differ considerably
and cannot always be
brought into step by any
reasonably simple arrange-
ment of pre-set trimming
condensers. This is more’
especially so when an open aerial is
used.

Further, the moderate amount of
H.F. amplification yielded by a single
stage, and the immoderate desire
for range possessed by the owner,
result in the liberal use of reaction, or,
alternatively, ultra-low-resistance cir-
cuits. TInt either case the slightest

departure from perfect ganging causes
a swift descent from the alpine steep-
ness of the resonance peaks and corre-
sponding dissatisfaction on the part
of the operator.

This 1s connected with the psycho-
logical observation that the owner

a

Whal is the idcal method of con-
trotling tuning ?
The difficulties of providing satis-.
factory control iw multi-valve sets
are discussed, and solutions sug-
gested in this cxtremely practical
article..

saaspessssassann
Ssnsnsagapgugaesrsacs

fuvneonsnsrnnnas

i

of a. single-comtrol receiver itehes for
another knob, with the object of
getting the ultimate fraetion out of
the set.

As 1s usual when a dilemma is

“SEPARATE—BUT GANGED”

A type of triple variable condenser which can be tuned as a whole
or as three separate units, thus combining the advantages of linked
and separate tuning controls.

eneountered, some sort. of compromise
is attempted. For the purpose under
discussion this usually takes the
form of a ganged control with pro-
vision for a himited degree of inde-
pendent adjustment.

There are various ways of doing
this. A simple method consists of the
addition of a small auxiliary variable

648

A very good method.
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condenser in parallel with one of the
main condensers.  Preferably the
Tatter Iy made slightly deficient in
capacity, so as to allow of variation
either side from normal by means of
the “ trimmer.”

Auxiliary Controls

Another way of obtaining sub-
stantially the same result is to arrange
the auxiliary control to rotate the
“ stator ” or group of fixed plates of
one main condenser through a small
angle. This is not exactly equivalent
to the first method if the condenser
is other than of the ° straight-line
capacity ” type, because the capacity
change for a given movement of the
auxihary control depends on the
setting of the main condenser when the
latter follows some sort of fancy law.

An elaboration of either
of the foregoing which is
sometimes used causes the
auxiliary control to vary
the capacity of both ecir-
cuits simultaneously in a
differential manner; thus
when the capacity of one
1s increased, that of the
other is decreased.

““Double Drums!’’

The assumption underly-
g ing this idea is that when

I a station has been roughly
tuned in with the main
control the settings of the
two condensers individu-
ally will lie equally on
each side of the exact tuning points.

Of eourse, the auxiliary control
need not take the form of an extra
knob ; it may be like the winding
button of a watch, which engages
different mechanism when it is pulled
out slightly. Or an axial movement
of the main control may serve to
effect the trimming.
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In yet another system of semi-
gang control .two discs or drums are
employed; attached to the respective
tuning condensers, and located close
together so that one finger or thumb
can move both simultaneously.

The digit is sometimes assisted in
this performance by the provision

‘It is a good plan to put the trim-
mer on the aerial circuit, because
when no reaction is used the tuning
will be flat anyway, but when
selectivity is really required and
reaction is pressed into use the
trimmer is in the right position to
do its work.”

'"eavessssssRsTETEsRAEOaN
“ssssnanssvsssannceessese?

of friction between the two discs.
This scheme may be carried to the
extent of a definite coupling between
the two, save for enough backlash
to allow of one condenser being
rotated through a small angle inde-
pendently of the other.

It is then not essential
for the two controls to be
very close together. A
simple form of coupling is
a stud projecting from one
disc into a recess in the
other. If the recess takes
the shape of a slot, any,
desired degree of indepen-
dence may be imparted.

Misleading

These devices, while
falling short of the maxi-
mum simplicity of true
single-control, at least
guarantee that the two cir-
cuits are never outrageously
out of tune, as they usually
are when a two-control setis operated
by a duffer.

But actually they may tend to give

COMBINING THE HUMPS

.
Fic. I, :
H
»
:
I

4

PR Y Y

HF . Voltage applied to detector

Al1950

Main Condenser Scale Reading

The effect of a trimmer in increasing
selectivity in a set with two tuned circuits,

a false feeling of security unless used
intelligently, and that is precisely the
manuer in which we must assume they

will not be used. To appreciate
exactly what advantage, if any, is to
be gained by semi-gang control, it is
necessary to examine the action of
tuning a little more closely.

This can best be done by looking
at some experiniental results, which
the reader can easily verify by means
of a two-control receiver, a convenient
steady oscillator such as a local
broadcast station, and if possible a
milliammeter in the anode circuit of
the detector valve for the purpose of
converting it into a rough valve volt-
meter. Visual observations are much
more convenient and reliable than
aural ones.

Two Damped Circuits

Reference has already been made
to the importance in the present
connection of the sharpness or other-
wise of resonance. ‘‘Flat” circuits
can easily be ganged without sacrifice
of efficiency.

WHERE A TRIMMER IS NEEDED
—

Single-knob control of ganged tuning can be greatly improved by
the use of a trimmer on one condenser section.

Let us assume first of all the rather
improbable case of twoequally damped
circuits. If they are considerably out
of step two equal resonances will be
observed, as in Fig. 1.

Looking for the Humps

This is where the intelligence of the
listener is in demand. If method A
trimmer is provided, i.e. the type
which varies the capacity of one
circuit only, and that circuit happens
to be the one which is in tune, then
from the operation of it the person of
only moderate experience will arrive
at the conclusion that he is already as
well off as he can be, as he may not
think of looking for the other hump.

And if the circuit which is out of
tune for the wanted station happens
to be advantageously set for some
other station, the impression gained
of selectivity will not be high. If,
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however, the operator is fortunate in
selecting the right peak, he will find
that by moving the trimmer he can
bring the other circuit also into tune,
with vastly improved results both in

AN INTERESTING CASE

Fic. 2,

HF Yoltage applied todetector

Main Condenser Scale Reading
A double-humped effect is often obtained.

AIDSH

selectivity and sensitivity as indicated
by the dotted curve.

If the detector is of the square-law
type, then the improvement will be
even larger than that indicated. Now
if the two circuits are only
slightly out of step, either
by more accurate alignment
or by previous adjustment
of the trimmer, a flat-
topped resonance results
(Fig. 2).

Two Peaks

The discrepancy may not
be noticed, and again the
selectivity and sensitivity
make a poor showing,
though quality of repro-
duction will be good in
respect of high notes.

The listener is likely to
tune to the centre of the
peak and the sequence of
events is that he brings one circuit
more into tune by the trimmer, and
then because both circuits are affected
by the main control he knocks it
away again in trying to bring the
other to the mark.

The differential type of trimmer
may be designated method B. The

The use of a ganged variable con-
denser is often quite unsatisfactory
where two tuned circuits are
concerned, a trimmer or the possi-
bility of tuning each section
separately is required if perfect
contro! is to be assured.

result of using it, when tuned by the
main control to one of the peaks, is
either to separate or to close up the
two. Neither of these effects is of any
use, and our intelligent listener must
step in, spot the two peaks, set the
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‘Don’t Forget the Non-Techmcal Members of the Famtly

main control midway between them
and then close them up with the
trimmer.

Starting from Fig. 2, however,
method B is just rlght even I
unskilled hands, and incidentally
forms a rather useful tone control if
the circuits are really sharp.

Method C, in which there is no
trimmer, but two controls which can
either be worked simultaneously er
independently at will, is
better when the separate
peaks exist, because when.
one Tresonance has been
obtained it is natural for
anybody to try each of the
controls in turn and the
right one will soon be found.

Lastly, method D, with
the lagging condenser 8
interesting. If the amount
of backlash is sufficient,
the circuit directly con-
trolled is always the one
which comes into tune first,
and “therefore the other is
always the correct ome to
move for fine adjustment.

This procedure fits in with one’s
natural inclination, and there is ne:

likelihood of being misled. Against.
this must be set the disadvantage.

that whenever the main control is
moved the trimming adjustment is
lost and must be regained for each
tuning point.

Not Very Practical
If the trimming adjustment when
once made applies fairly accurately all
over the scale, then this disadvantage

is serious and method C is preferable.

The case of two equally damped
circuits, though easy and instructive.
to consider, is not a very practlcal
one. Almost invariably one circuit
is sharper than the other; call it §
for convenience, and the otsher one F.
It is found that even with S only
slightly sharper than F, the reson-
ance when S is in tune is so much
greater than that whenF is in tune
that the former will almost certainly
be selected.

If the method A trimmer acts on
8, therelore, it will be entirely in-
effective and misleading. The obvi-
ous thing is to connect the trimmer to

F. In practice F is usually the'anode
circuit so long as reaction is zero;
but 'as reaction is increased the
anode - circuit overtakes the aerial
circuit in sharpness, and at the
threshold of oscillation is enormously
sharper. This creates rather a nasty
problem.

Trimming the Aerial
The best way out of the diffieulty

THREE-IN-ONE

A three-sectioned condenser in which each section can be
separately tuned, or all three varied at. once by using, the centre
control onfy..

is to put the trimmer om.the aerial
circuit, because when no reaction is
used the tuning will be flat any way,
but when selectivity is really re~
quired and reaction is pressed into
usé the trimmer iz m the right
position‘to do its work.

Unless the aerial circui# is so- very

are both noticed. Operation of the
trimmer is, therefore, likely always
to reduce the reception, and thus be
most confusing.

Comments on method C are pre-
cisely as before.

Method D, however, is seen in a
still less favourable light, because, as
with A, success now depends on
whether the primary or driving con-
trol serves 8 or F. If S, then all is
well, but if it tunes F,
and the F resonance is too
small to be noticed, the
system Is exasperating in
the extreme.

What happens is that
the control is moved round
until 8 is past the summit
of its peak (for one cannot
locate the summit until it
has been overstepped}.

Intensely Irritating
The control is now moved
back a bit to recover the
best setting, and annoyance
1s pardonable, for it is
discovered that instead of
doing so the S condenser is left
standmg, while the F resonance adds
to the confusion in proportion to it
influence on the strength of reception.

It is possible to get the hang of this
system when the principle is under-
stood, but it is likely to be intensely
irritating prior to this state being

L T TP P TP PP T Y Y PR T T LTI T

¢ In two tuned circuits, where the aerial is one and the grid of the detector or

anode of an H.F, valve is the other, the moderate amount of H.F.

amplification yielded by a.single stage, and the immoderate desire for range

possessed by the owner of the set, result in the liberal use of reaction, or,
alternatively, ultra-low-resistance circuits.

‘¢ In either case, the slightest departure from perfect gangmg causes a swift
descent from the alpine steepness of the reasonance peaks, and cor-
responding dissatisfaction on the part of the operator.”

good as to be comparable with the
anode circuit assisted by full reaction,
the trimmer adjustment is not so
vital as to be a serious let-down even
if misused.

Method B does not show to ad-
vantage under the 8 and I conditions,
{for the reason that it is unlikely that
ene would tune initially midway
between the resonances, even if they

Saussanssasionescassa

reached. These effects can easily be
studied with the assistance of two
strips of paper moved after the
fashion of a' slide rule against a
stationary reference mark.

Each strip should also bear a mark
to, Tepresent the correct setting for
resonance - when it coincides with
the fixed mark. Al the semi-gang

({Continued on page 670.)
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VARLEY
NICORE I. L.F.
TRANSFORMER,
Primary  Inductance
130 Henries (No,
D.C.). Maximum pri-
mary D.C, Current 2-5
m/a, Ratio 4 to 1.
Weight 15 ozs.

Price..

VARLEY
NICORE II. L.F,
TRANSFORMER.
D.C. Resistance of Pri-
=== mary, 1,600 ohms.
¢ Maximum Primary
D.C. Current, 2 mjn,

Ratio 4 to 1. Weight
9 ozs.
! Prlm:. 15/- K
§

Reproduction which
thrills you by its vivid
realism ; powerful bass
and clear treble. ‘This
is the radio given you
by the Varley range of
Nicore L.F. Trans-
formers.

Varley have combined
the use of a special
nickel alloy core with
their exclusive Bi-du-
plex Winding—a pro-
cess which permits of
generous windings free
from self-capacity.

Nicore I. has an amaz-
ing response curve-
practically a straight
line from 5,000 cycles
down to 50, and weighs
only 15 ounces.

Nicore II. is smaller still and
ideal for portables, For sets
having only one L.F. stage
there is the New Varley Nicore
L.F. Auto _Transformer with
its high ratio of 7 to 1.

Varley Transformers make all
the difference. They give
you radio as it should be.

Write for Sections B and C
of Catalogue giving full range
of Varley Chokes and Trans-
formers.

VARLEY NICORE L.F. AUTO
TRANSFORMER.

Designed to obtain  the maximum
amplification from Sets having only'a
gingle L.F. Stage, it will bring weak
loud-speaker reproduction up to full
volume. The high ratio of 7 to 1 has

7 been obtained without any appreciable

loss of the hxfhcr and lower frequen-
cies. Weight 1S oz Price £ 1

INSPIRED
LEADERSHIP!

EXCEPTIO N
e SRIT b

The lightest,
lowest loss &
most efficient
Condenser ex-
tant.
Capacities:
0008

#2D LOO LINE
CONDENSER

VERNIER

Smooth action.
No

Easy reaiinv.

NMetallle
contin-

e
O8N0 - Genann

A great little variable compression
type condenser

o il LEADING SET MAKERS
25 OF THE COUNTRY

Lines CATALOGUE FREE. GERRARD 1863.
GOLDEN SQ. PICCADILLY CIRCUS,LONDON.

Higher
test. b~y
loxey 600 volt
test
mains
Conden-

Prices

P 0001
J 0003 }-1/6
G 001
H 002 2/3 1000 voit test.
Eakelite and Mica.
Caps. Priees
0001
‘0002 63
0003
0003 d
001 8d.
002 1od.
N Drum dial, ¢/6
h /4 "‘“‘ with on=
A truly phenomenai iliuminated drum dial with Condenser, 13-
trimmer control, with two, 17°6
BRITISH LEADERSHIP
" HE

ser.
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[ JpROBABLY there are quitie: a num-
ber of “ M.W.” readers who,
if they ever think of Japan at

all, regard that country rather pat-
ronisingly. They might be prepared
to admit that the Japanese are a. very
nice: people, and that they have made
eonsiderable progress. Nevertheless,
it 13 probable they imagine them as
living in. paper houses: and doing little
else: other than drinking tea from
tiny ecups in tiny gardems. Bub
consider these surprising facts.

A radio exhibition was held in
Tokyo during the earlier part of
1930. About 100 radio firms ex-
hibited all kinds of sets, accessories,
etc., off Japanesé manufacture. Some
450,000 people visited that exhibition.
Three television systems due te
Japanese inventors were exhibited,
one system enabling pretty good
pictures, 3 £t by 5 ft.. to be necerved.

At ene’ time:
Japan imported
quite a lot of
radio gear from
the United States,,
Germany, Eng-
land, and France,
but now the total
imports con-
stitute. a mere 1
per cent of their
requirements

Big Trade

The total radio
sales in Japan
exceed ten
million yen .per
year (a yen is
worth about 2s.),
and these goods
are handled by

T e

“ MIKE” GETS DOW

December, 1930
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2¢ Some new and authenlic details 33
3¢ ‘about the great progress that is. 23
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organised under the direction of the
Radio Dealers’ Federation. Japan
has: over 700,000 licensed listeners,
and not very many ° pirates,” be-
cause the penalty on conviction for
radio “bootlegging” is anything up
to-one year’s imprisonment.
Well-Organised
" Broadcasting
Broadecasting in Japan is run by a
broadeasting: corporation constituted

on non-profit lines under the - striet
supervision of the government. At

N. TO IT!

present there are-seven 10-kw . stations
and one 3-kw. in operation, although
a regional scheme very much on the
lines of our own is im the course. of
development. Meanwhile five relay
stations are being, erected:.

The Broadcasting Corporation of
Japan seems to do much more for its
listeners than does our own B.B.C.
For instance, it runs a very excellent
service scheme. There are over
1,500 service stations operating under
the control of B.C.J. engineers.

Listeners are able to get technicai
advice at these stations and they can
also take faulty sets along for expert
diagnosis. Small repairs are executed
without any charge at all. In any
case, the engineers tell the listeners
exactly what is wrong and give them
advice as to the best way to overcome
their difficulties.

The Corporation will, on request,
even send
service men to
visit any troubled
listener free of all
charge.

Up to Date

An analysis of
about half a
milliom eases con-
cemning defective
receiving equip-
mend was made
a lititle: while ago.
The results are
very interesting.
Fifty-five per
centwerebattery-
operated valve
sets, 34 per cent
mains sets, and
only 11 per cent
were crystal sets.

nearly 5,000 radio

dealers belonging n Those figures
to various re- Japanese radio may have high ideals, but ‘* Mike '’ has to descend to a pretty low level PTove that

: - s pretty
gional radio N order to cope ‘with his visitors ! The above photograph showsa modern broadcasting  Japanese listeners
P O —— studio in Japan, and you will see that the traditional ‘‘ cushion on the floor "* persistsin 510 avery bit 28
. o LD face even of such modern progress as is exemplified by broadcasting. But perhaps. Japan y i

tions scientifically ~onsiders our Western ** elevation ™ as curious as we do their customs. (Cont. on page 672.)
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N these days of all-mains receivers
there is a tendency to prophesy
that the days of the portable are

numbered; for the convenience of
just switching on and leaving the
rest to the Corporation is inestimable;
moreover, that there are no bat-
teries to charge or replace, and that
the quality is all that can be desired
are factors in the argument that none
can deny.

Where It Scores

1t is further suggested that the
portable trade has reached saturation
point. One cannot but admit that
the all-mains set has’ many advan-
tages over the portable. It is only
natural that it should be so, yet there
are many points on which a portable
scores which will justify its position
in_the market for many years to
come.

In’ places where electricity has not
yet penetrated, in outlying villages,
in towns and cities where only gas
is. available—and there are many
places such as this—and in flats; to
mention but a few of the fixed
locations, a portablehas many advan-
tages.

There is the question of its porta-
bility—its main excuse for existence.

How many times does one wish that-

‘“ the speaker or the set were in thé
other room,”” or that we eould take the
set away with us in the car, move it
into the garden, or take it to “a
friend’s house ?

Upright or Suitcase ?

The possibilities are legion. And
do not overlook ‘the point that the
portable is an intimate. set. It'is
compact, ready for wusz at any
moment, either to tour Europe or just
pull in the Regional; there are no
extras hanging on, with their atten-
dant lengths of cable and flex.

0090000620000 00200002 950000000
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s Hereisan invaluable article ahout
t the making of a self-contained set.
Y Usually that is a difficult tash,
s but our contribaior lays bare 3%
s some hidden snags and shows you 254
< just how to avoid them, 21
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In locations of intensz interference -

your portable will give you selectivity
where the ordinary aerial set would
fail.

Almost the first point to be deter-
mined when designing a portable is
the type of set that isrequired. Many
people prefer the set to be of the
upright type, whilst others. have a

MobDERN WIRELESS

leaning towards the suitcass model.
Both have their advantages and
dxsadvantages

The main point in favour of the
upnght model is that it occupies less

¢ floorspace ”’ than its rival and also
lends itself to more artistic ex‘ernal
appearance.

Frame Fixing

From a technical point of view it
18 not so satisfactory, inasmuch as the
whole of the apparatus, with batteries
and accumulators, has to be housed
within the frame aerial; which to say
the least of it is extremely undesirable,
due to the introduction of heavy H.F.
losses into a circuit which is required
to be of the utmost efficiency.

It is possible to reduce these losses
to a small degree by mounting the
aerial on the door of the set, so that

Mind that S.G. circuit. The H.F. stage should be well screened from the rest of the receiver,
as shown in this illustration of a three-valve portable.
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the apparatus is removed as far as
ossible from the frame.

Those people who own a pertable
where the aerial is disposed as men-
tioned above have enly to open the
door to note how enermous is the
difference in volume when the aerial
is removed from the set.

This is really the most impertant
drawback with the upright type of
portable and aecounts for the much
greater sensitivity usually associated
with suitease portables. Coming to
this model we find that apart from the
point just outlined, a second feature
18 that “it does not leok like a
wireless set.”

Number of Valves

Just how much this affects the
question is hard to determine, but it
is most definitely a point whieh many
people bear in mind when buying a
portable. Presumably there is a
majority who feel a certain embar-
rassment when seen carrying a wireless
set around.

CAREFUL SCREENING IS ESSENTIAL

quency, leaky-grid detector, -trans-
former-coupled first and second low-
frequency stages.

¥ we use five valves, then the
screened valve is dropped in favour of

! December, 1930

of the valves is such that feed-back
occurs within the valve as scon as
the circuits approach tune.
Therefore, it becomes necessary in
order that the set may “ handle ”

9000000620

y
-4
>

"""Qﬁ;‘w‘ .
two straight H.F. valves, either

resistance, transformer or aperiodic-
ally coupled to a similar leaky-grid
deteetor valve, with either a resistanee
or transformer-coupled first stage, and
a transformer-coupled output stage.
Most people who have tried them
will say that for all ordinary purposes
the four-valve combination is superior
to the five. To develop the utmost
amplification of the valve it is neeces-
sary to adopt some form of resonant
circuit ; 1n other werds, to have a

In the construction of the set illustrated above it was found necessary to screen the

frame aerial from the receiver and the loud speaker by means of copper foil as shown.

Therefore, on the score of efficiency
and appearance we decide upon the
suitcage model.

Next comes the question of the
number of valves. H ascreened valve
is to be used, then the most usefud
number is four, with the usual com-
bination of screened-grid high-fre-

civeuit which is adjustable to that
wave which it s desited te reccive.

Now if the grid and anode eircuits
be reasonably efficient and are brought
slowly towards resonance, it will be
found that the wvalve will oscillate
before resonance is reached. In other
words, the inter-electrode capacity

654
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It should be realised that a frame aerial is an inductance of large b4

e
29

$ physical dimensions capable of setting up a very intense field round the set. ss
¢ Therefore, if any part of the anode eircuit of the H.F. or detector stage is $2

nicely to intreduce Iosses into either
of the circuits (usually the anode
eircuit) so that the voltages in that
cireuit never reach a sufficiently high
level to cause trouble.

The Single H.F. Stage

Now to get two H.F. stages of this
nature working is almost impossible
unless they are neutrodyned, and this
18 not an easy matter with portable
receivers. But there are three ways
out of the difficulty, of which only
one is really popular.

The three are as follows . Use two
valves, one fully tuned, but damped,
with one resistance or choke-coupled.
Secondly, two tuned transformer-
coupled stages with a low step-up
ratio between valves, and, thirdly, two
fully-tuned stages each suitably
damped.

The first scheme is the most popular,
for it does away with a tuning control
and, at the same time, gives reasonably
good results eoupled with economy
in construction.

With a screened valve, however
one can make the grid and anode
eircuits as efficient as possible and
bring them into resonance without
fear of self-oscillation, whilst the
amplification factor of the valve is
50 great that it exceeds the overall
magnification given by two un-
screened valves when coupled by any
method, with the exception of the
neutrodyne. This, therefore, decides
the pointinfavour of a single screened -
valve H.F. stage.

Capacity Coupling

The remaining walves are more
readily disposed of. The detector is
most suitable with leaky-grid detee-
tion, for this method has the advan-
tage of greater semsitivity to weak
signals.

The first and second low-frequency
stages should be transformer-coupled
to obtain maximum amplification,
although great care has to be given
to the selection of suitable components
in order to avoid a bughbear which is
common to many recetvers on the
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RADIO

FROM
INCOME

YOU CAN
BUY ANY

RECEIVER,
EQUIPMENT
OR

SET oFPARTS

FROM

READY RADIO
BY

EASY
PAYMENTS.

IMMEDIATE DISPATCH.

“EKCO0™ ALL-ELECTRIC
3-VALVE RECEIVER

{Model 313 for A.C. or D.C. Mains).
Entirely self-contained—No aerial or
battery required. &.G.,, DETECTOR
and POWER. A.C. or D.C. Cash

monialy payments oi 5241.0
“EKCO " ALL-ELECTRIC
2-VALVE RECEIVER

(Mode! 312 for A.C. or D.C. Mains).
DETECTOR and EENTODE, A.C. or
D.C. Cash£14.10.0 or 12 equal monthly

payments of £1.6.6

COSSOR “EMPIRE
MELODY MAKER"

Complete Kit, including valves and
cabinet. Cash £6.17.6 or
12 equal monthly payments of 1 2/6

MULLARD 1931
“ORGGLA " 3-VALVE KIT

S.G., DETECTOR and POWER,
Col!)npl:te (l:{uh 12(:81113181; valves and
cabinel as| or
12 equal monthly payments of 14/9

MULLARD 1931
“ ORGOLA " 4-VALVE KIT

2 5.6, DETECTOR and PENTODE.
Complete Kit, including valves and
cabinet. Cash £13.12.6

peyments ot T £1.4.9
1931 OSRAM _“MUSIC

MAGNET " FOUR

2 8.6, DETECTOR and POWER,
Complete Kit, including valves and
cabinet. Cash £11.15.0

r 12 1 thl
gayment:qg? B e £1-1-3

OUR 1931 ILLUSTRATED CATALOGUEIS RQW READ&
SEND FOR YOUR COPY RIGHT AWAY.

PRICE 1/-.

A T ———_
159, BOROUGH HIGH STREET, .
LONDON BRIDGE, SE.L

Telephione: Hop 5555 (Prvate Exchange)

Ready Radio (R.R., Ltd.), 159, Borough High Street, S.E.x.

—_——e—————

THE “TRI-COIL"” TWO
: less valves and cabinet
Klt A £3.13.0 or 12 equal 6[9
monthly payments of
Klt B with  valves less cabinet
£4.12.0 or 12 equal 8,6
monthly payments of
K't c with valves and cabinet
1 £5.11.0 or 12 equal 10[3
monthly payments of

THE “MAINS-POWER"

TLREE

less  valves and cabinet
Kit A £12.3.0 or 12

equal mouothly payments of £l 2 5
t B with valves less cabinet
1 £15.15.6 or 12 9.0

equzl monthly payments of Ot2/o
it with  valves and cabinet

£17.8.0 12
equal m’thly paymex?trs of £l' l l' 10

THE “M.W.” THREE

K't A less  valves and cabinet

1 £6.7.6 or 12 equal 11/9
monthly payments of

K-t with valves less ecabinei

1 £7.15.0 or12 canal 14/3
monthly paymenis of

Klt with valves and cabinet

£9.5.0 or 12 equal 16/1()

monthly paymeats of

THE “PLUS-X” FOUR
0 less - valves and cabinet
Kit A £%4.% 0 12 equal 14/
mo}x‘!lhly pslxymenss of %
& wit valves ess
Kit B 250.1.0%: 12 eqaal
monthly payments of
Klt c with valves and cabinet
£11.11.0 or 12 £l l 5
equal monthly payments of 00
THE “SUPER-SIMPLE"
MAINS UNIT

Complete Kit £2.7'0

of Components

cabinet

1876

Send for our new 1931 *° Radio

from Income >’ Iilustrated Booklet.

A magnificent publication giving

details of the finest 1931 produc-

tions, including : —

ALL-ELECTRIC RECEIVERS

ALL-ELECTRIC RADIO-
GRAMS

BATTERY RECEIVERS

KIT SETS

MAINS UNITS

LOUD-SPEAKERS

BATTERIES, ete. etc.

All your Radio requircments at a

glance, together with full prices,

both for cash and *“ OUT OF

INCOME” terms.

Telegrams: READIRAD, SEDIST.
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VALVES
FILAMENT - -
ANODE & GRID

.COMPONENTS
AND CIRCUITS
H.T. AND L.T.

MILLIAMPS
Evenything/

the exact output in volts and milliamps.
can be tested. When you build your new set you can test
every component, every inch of wiring—before you switch
on. You will never burn out a valve if you check over first
It is calibrated to give an accurate

12/

with the All-in-One.

reading, is as simple to understand as an
alarm clock and is built to last.
your problems—let it save you money.
Ask for our booklet or write direct to

Pifco Ltd., Pifco House, High St., Manchester

AL

= § \
EVERYTHING

The All-in-One Radiometer gives
you a definite answer to every
question you put to it.
you, at once, whether a valve is
“good’’ or " dud.” If your bat-
teries are failing it will show you
just where you stand, giving you

Let it solve

MoberN WIRELESS
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It will tell

Mains Units, too,

Obtainable from all good Wireless Dealers.

2~ ONE
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Stray Feed-Back is a Fault that Must be Avoided
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market at the prcsent moment, switehing purposes from ‘the anode trouble can be avoided, in addition

namely, that of threshold howl. ecompartment to the grid compart- to which one must take care to screen
Having thus briefly considered the ment has likewise become loose and is  carefully the eircuits in question.
merits of various types of sets and eclose to some component associated It should be realised that a frame
combinations of valves, it becomes  with the other circuit. © aerial is an inductance of large
vital to consider : physical dimen-

sions capable of
setting -up a very
intense freld
around the set.

the best method IN THE UPRIGHT KIND OF CABINET—
of econmstructing . : .

the set so as to
avoid as far as

possible any stray Therefore, if any

capacities and part.of the anode

cowplimgs. circuit is in such

Feed-Back a position as te
eea-oac

couple to the
frame, there iz a
strong possibility
that self-oscilla-
tion. will occur.

Now, in the de-
sign of any seb
embedying an
H.F. stage—more
particularly a
portable —it is
absoluiely essem-
tial that there be
a minimum stray
feed back, either
by eapacity or in-
duwetion between
the grid and th . !
anede cireuits. tion point which

At some time is governed by -

" : the reaction con-
or other many 2 qhe ahove photograph illustrates the method of building the set on a

Oscillation

By allowing the
set. to fall into og-
eillation through
H.F. feed-back
one is removed
farther away from
the true oscilla-

readers must h‘f""e platform t0 go above the loud speaker and battery compartment of a S:rn S\?;l:? YRS
come up agamst cabinet type of portable, while the underneath illustration shows how the The H'F valve
the trouble of per- comrponents and valves of a suitcase meodel are stowed away. itself” sh;)uld not
sistent osciltation. ~

oseillate, but
mezelyamplifythe
radio frequencies
picked up by the
frame -and de-
Livered aeross its
grid and filament.

Like L.F.

By leading sig-
nals by the most
efficient path to
the grid of the
sereened valve,
and allowing no
leakage or feed-
back, the valve is
allowed to amp-
lify these minute
mpulses to its full
capacity, in ex-
actly the same
way as an L.
valve deals with

By this Is meant
that even with
the reaction con-
trol set at zero the
set persists in os-
cillating.

The Wiring
This effect may
sometimes be
stopped by touch-
ing some part of
the input or frame
eireuit or of the
anode circuit. In
most cases it is
due to some form
of feed-back be-
tween the frame
and the anode
cirewit of the
screened valve,
Sometimes 1t
may be that one

:ﬂmwu cguesnsasss

3 = . g the rectified eom-
of the frame leads T _ onent of the de-
has come loose AND IN THE SUITCASE PORTABLE ;o)ector valve,
and s in close proximity to the ter- It is-only by exercising the greatest To obtain the maximum efficiency
minal on the top of the sereened-grid  care in distributing the eomponents from the screened valve it is essential
valve, or a wire whic may run for and laying out the wiring that this (Continued on page 677
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TYHE design of the high-frequency . $33333233332

transformers of a receiver has

always been a vital factor in
the sensitivity and selectivity of the
set. Since the introduction of the
screened-grid H.¥. amplifier, the cor-
rect design as well as the construction
and operation of the transformer has
become a matber of still greater im-
portance than before.

Amplification Factor

The screened-grid valve, as you
know, is distinguished for its high-am-
plification factor and small internal or
inber-electrode capacity, and whereas
with former types of H.F. valve it was
only possible to obtain an amplifica-
tion of perhaps
12 to 15 when
used with a tuned
H.F. transformer,
' the amplification
factor of a screen-
‘ grid valve may be
(theoretically) as
high as 300 or

even 400.
Unfortunately,
[thls does not
mean, however,
| that an overall
| amplification  of
this amount, or,
indeed, anything
approaching this
amount, can be
obtained n
practice, because
we must use the
valve with
corresponding
transformers, and
it has been found
practically im-
possible to design

WHAT MODERN DESIGNERS
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By L. CAVENDISH.

An account of some of the
problems met with in the
design and use of H.F, trans-
formers in modern radio
receivers.
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a transformer which will give, at
broadeast frequencies, anything like
the full value theoretically obtainable
from the valve.

It is possible, however, with cor-
rectly designed H.¥. transformers, to
get an overall amplification of pethaps
20 to 40.

A very excellent example of one of the simplest kind of H.F. transformers—two plug-in
coils in close proximity—and the simplest kind of H.F. screening.

one of the main aims of the modern set designer,
637
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Simplicity is, of course,
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-Not only is. it essential that the
HF. transformer shall be properly
designed and operated correctly in
relation to" the valve, but also, when
more stages than one of screen-grid
HYF. amplification are used, it is
essential to isolate the individual
stages from one another so that the
completed amplifier shall be stable—
that is, shall not be liable to oseillate.

H.F. Trarnsformer Design

As regards the design of the H.F.
transformez, one of the first points is
that this should have as low an H.F.
resistance as possible. It has been
found that, apart from mete practical
conslderatgons it would be an advan-
tage to have a
former perhaps 5
in. or 6 in. in
diameter and to
use fairly heavy
wire for the coils,
but in - practice
this is more or
less out of the
question, partieu-
larly when we
have to make
provision for
shielding between
stages.

In the practical
conditions which
confront us, a
limit of perhaps
2%.in. or 3 in. is
placed upon the
diameter of the
Aformers if the set
i3 not to become
too bulky. When
a smaller formeris
used for the
winding of the

A2
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Iron Screens Act Differently.at Different Wave-lengths

coil, ecorrespondingly smaller gauge
wire'must be used, otherwise we might
again increase the H.F. resistance,
which is precisely what we wish to
avoid.

Winding Space

It may be stated as a general rule-
of-thumb in regard to H.F. trans-
formers of the solenoid type that
the winding length of the coil should
not be greater than its diameter,
otherwise the leakage flux becomes
large and the inductance for the
length of the wire used is small.

The H.F. resistance of any type of
coil may be decreased somewhat by
‘“ spacing " ; this spacing depends on
circumstances, and may in sonie cases
be equal to the diameter of the wire.

A set designed by the ‘‘ M.W.” Research Dept., employing H.F. transformers.

A VERY TRICKY BUSINESS

necessary to turn our attention to the
primary winding. The size of the
primary in the case of an H.F.
transformer used with a screened grid
valve is limited, for if too large an
inductance is used the primary cir-
cuit i3 tuned to some point in the
broadcast band by the internal
capacity between the screening-grid
and the plate. You will note that this
inter-electrode capacity is directly
across the primary of the H.F. trans-
former.

It is an advantage to have the
primary as large as possible consistent,
of course, with keeping it down to the
desired wave-length. The coupling
between the primary and secondary
should be made as large as possible,
and this means that the separation

Note tb-

special screening mounting adapted in one case to get efficient shielding with a minimum
of losses and without introducing complications,

To give a case in point, it was found
during a series of tests on different
sizes of coils and different gauges of
wire, with various spacings, when
using a coil 1} in. in diameter and
No. 30 gauge enamelled wire, spaced
66 turns to the inch, that the H.F.
resistance was about as low as could
be obtained, bearing in mind the
question of shielding.

Using a coil 1} in. in diameter with
No. 30 enamelled wire, spaced 88 turns
to the inch, the radio-frequency
resistance at broadcast wave-lengths
was roughly 10 per cent greater than
with the 66 turns to the inch.

The Primary Winding

Having determined the size of the
secondary of the transformer, it is

between the two windings should
be small.

This is not so easy as it sounds,
however, for there is a danger when
the inductive coupling is increased
for the capacity coupling to be
increased at the same time, so that
the amplification of the transformer
1s  correspondingly reduced. To
overcome this the primary may be
slot-wound.

Isolating Stages

Now we turn to the question of
isolating each tuned circuit so that
the reaction between stages in the
completed H.F. amplifier may be as
small as possible. If shielding is not
employed there will be coupling
between stages due to stray H.F.

-

electro-magnetic fields, and this will
throw the circuit into oscillation long
before the maximum amplification
has been reached.

You must bear in mind, however,
that although you gain a very impor-
tant practical advantage by the
introduction of shields, the actual
amplification of each stage is some-
what reduced by the presence of the
shield, and this effect also depends
upon the character and formation
of the shield and upon the nature of
the metal used.

Curiously enough it has been
found that copper, aluminium and
brass when used as shields give results
very close to one another, but iron,
which was used in some experiments,
gives at certain wave-lengths rather
different results.

Using a copper pot 2} in. in
diameter the amplification obtained
from the stage was about rather more
than 90 per cent of the amplification
obtained with the unshiclded coil.

An iron shield was experimentaily
nsed in order to see what effect the
magnetic metal would have, and
it was found that for fairly high
frequencies (tuned to about 200
metres) about 86 per cent of the
unshielded amplification was obtain-
able, but at some longer wave-lengths,
about 500 metres, the figure dropped to
about 60 per cent.

Bringing in the Leads

If it were not for the fact that
the leads have to be brought up to
the shielded transformer, the actual
coupling between several stages of
H.F. amplification could be extremely
small.

This emphasises the importance
when building an H.F. amplifier of
keeping the leads very short. The
H.F. current may be kept out of t*le
H.T. supply by the use of by-pass
condensers and H.F. chokes, which
are very important if the maximum
amplification practically obtainalr'le
18 to be secured.

The general question of H.F.
amplification using screened-grid

valves really comes down to obtaining
ag large as possible a magnification at
each stage and isolating the different
stages as efficiently as possible, with
the minimum of consequential loss.
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Do Your Own

For solid satisfaction and profit there is no hobby like
woodworking. You watch the result of your handicraft
| |growing to completion, and for years you have the pleasures
lof achievement and use from the articles you make.

| I you have never done much woodworking before, it does
not matter. “ THE PRACTICAL WOODWORKER ~
15 a book that will tell you what tools to use, how to put
up your work bench, what woods to use.

: iThen, with the aid of thousands of illustrations and working

Woodworking

drawings it will show you how to make nearly 1,000 useful
articles, Everything is so clear, it is as good as having a
master craftsman standing by you, telling you what to do
at every turn.

Advanced workers will find in ““THE PRACTICAL
WOODWORKER " many splendid and lengthy articles
on period furniture, woodcarving, inlaying, upholstery, etc.
Every wireless enthusiast should learn how to make beautiful
Cabinets, or to do any kind of woodworking job in or
outside the house.

You can make beautiful Cabinets by
following the instructions in the book.

The Practical Woodworker

teaches how to make—

All  kinds of Kitchen Furaniture—
Kitchen Dresser with Enclosed Mangle
—Small Sideboard—Mahogany Side-
board—Oak Coal Boxes—Octagonal
Fancy Table—Inlaid Folding Card
Table—Two Dining-room Chairs—
Small Jacobean Chair—Sheraton Din-
ing-Parlour Chair—Chair with Adjust-
able Seat and Back—Child’s Arm Chair
—Box Ottoman—Chesterfield Settee—
Pier Glass Frame—Overmantel for
Low Chimney-piece—Linen Press—
Smokers’ Cabinets—Simple Hanging
Shelves and Cupboard—Chippendale
Corner Cabinet—Drawing-room China
Cabinet—Pedestal Curio Cabinet—
Dining-room Cabinet-—Cupboards and
Wardrobes—Bed Rests—Bedsteads—
Beehives and Fittings—Chair Swings
for the Garden—Chess Tables—Pigeon
Cotes—Rabbit Hutches—Chests of
Drawers—Dressing Tables—Green-
houses — Clocks — Gramophone
Cabinets—Furniture for the Hall—

Picture - and Photograph Frames—

‘Kennels — Office Cupboards — Ccca-
.sional Tables—Rustic Arches——Garden

Seats—Pergolas—Wheelbarrows—Win-
dow Frames—Tea Caddy—Garden
Canopies—Toys—Umbrella Stands—
Upholstered Seats—Walking Sticks—
Hat Racks—Garden Rustic Furniture—
Garden Frames—Summer Houses—
Cycle and Motor-Cycle Sheds—Tool
Sheds—Letter-Box for Door—Benches
—Folding See-Saw—Porches—Garden
Bungalows—Coops—Plant Stands and
Boxes—Dressing Tables and Wash-
stands—Toilet Glasses—Towel Horses
—Twin Bedsteads—Cots—Linen Chests
—Trouser Pressers—Roll-Top Desks
—Bagatelle Tables—Combined Garden
Seat and Tool-Box—Potato Carriers—
Making and Fixing Trellis Work—
Garden Arch — Trellised Arbour—
Poultry House with Covered Run—
Coop for Broody Hens—Hot-air Incu-
bator, etc., and a

THOUSAND OTHER USEFUL ARTICLES FOR HOUSE OR GARDEN

" TOGLS for WOODWORKERS

very easy terms.

‘ To those requiring a full set of wood-worklng tools we
are prepared to make an exceptional offer of a fine set on
It interested, TICK COUPON.

SEE WHAT
OTHERS SAY:—

TURNING HIS HOBBY INTO A

. Woodworkmg at
hobby of mine, but
shall turn it into a very remunerative
business.

have ever seen.'’=—Mr,
Belfast.

FREE

An Illustrated Booklet giving
the fullest particulars of the
work, together with our ex-
tremely easy terms of purchase.

PAYING BUSINESS.

rrcs=nl Is only a
feel sure that |

finest books

ey are, the
Gussans,

To the WAVERLEY BOOK CO., LTD. (Dept. Mod. W.E.),
98-97, Farringdon Street, London, E.C.4.

Please send Free IHustrated Booklet containing particulars of
*“ THE PRACTICAL WOODWORKER

your offer to send the complete work fof & andiie payment.
NAME. .....coooooeeee
ADDRBSSTE— W | Y e el P

a'so information as to

38sscEcessINEsEcEINES

in (Send this form in unsealed envelope under §d. postage.)

All kinds of furniture and Fittings can be
made with the aid of this work.

WORTH TH Ell{ WEIGHT
D.

"} find the books worth their weight

in gold. From being a raw amateur
now class mysell as somethlng

ppmachme a practical man.”—Mr.
A. Boothby. Hessle E. Yorks,

"a9

| am interested in your Tool Offer .
Mod, W.E. 1930.

8870400808 22025020220C8RAISE0NNINANNANOCERCAI280TAINCIZ2EITIIIIIZENINEENREvRNES S
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OTHING less than amazement
i g can follow an introduction
to sound-picture
systems - and practice.
performances of sound-pictures pre-
pares ~ us = inadequately for the
magnitude of the additions and
changes which sound has introduced
in motion-picture procedure.

What appears in mechanical effect
to be a simple audible supplement to
cinematography requires not only
much new apparatus, but new talent
and technical training, new care and
habits : the complete transmutation
of a large industry.

The buildings which shelter the
stages are electrically connected with
in entirely new building containing
the sound-recording and auxiliary
2quipment.

The stage itself is the first, and the
only acoustxc, clement. To fill its
new important function the old stage
had to be recast to satisfy acoustic
as well as visual needs.

Difficult Problems

The acoustic. problems of sound-
scene stage designs are for many
reasons far more exacting even than
those of theatre stages, in -which
sounds are directly projected from
actors to audience.

Obviously, the stage problems are
at least doubled by the fact -that two
steps, . the recording and the repro-
ducing, take place in between the
original playing and the final
hearmfr

Inabxhty to see the whole of the
original sound-scene stage in the
final picture makes it impossible for
the audience to accomplish the
unconscious _psychological adjust-
ments which assist itin the theatre.

recording

Attending

144444 %##%%'0000 00

y Doth micirophone and thermionic
valve pley vital parts in the
recovding of talking pictures, as
» you will see from this fascinating -
t of the pr ses i lved.

From a Correspondent.

066066606
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The microphone lacks the binaural
property of the ear which helps us to
distinguish the directions of sounds.
Finally, the intensity level used in
reproduction is so much higher than
the level of the stage-sounds recorded
that threshold of audibility may be

Testing equipment is used every morning to test every hnk of
the recording apparatus.
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disconcertingly audible when repro-
duced.

Reducing Reverberation

Hence, the motion-picture archi-
tects construct the sound-stages to
exclude outside noises by multiple
walls with intervening air-spaces, and
usually to reduce reverberation of
inside noises by coverings of sound-
absorbing materials on the walls and
the ceiling. To counteract special and
varying acoustic features introduced
by scenic ““ sets”’ the person who is
responsible for the sound effects
places further reverberation damping
in the form of portable sound-
absorbing ‘“flats.” In general, he
seeks acoustic conditions intermediate
between the objectionably * live”
and the objectionably “ dead,” but
the extent to which he finds damplng
desirable depends upon the sound
and scene to be recorded.

The ‘‘Monitor’>’

Playing in the past only to spec-
tators-—the cameras, actors on the
new stage play also to listeners—
the microphones (see diagram).
These sound-sensitive instru-
ments are usually suspended
from the ends of long, movable
booms, and are elge-
trlcally connected by
flexible cables with
a microphone jumec-
tion box in the stage
wall.

In the “ monitor ”
room, above and
behind the cameras,
sound-insulated from
the stage, and con-
structed to simulate
theatre acoustics,
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Increased demand has made it
possible to reduce the cost of
producing the  world-famed

£ ALSO o 3
DU‘S . Dubilier Condensers and Grid
UMETOHMS R o
. Leaks, an advantage which we
—THEY'VE :
are handing on to you.
BEEN RE-
puceD, Too: Ihe extreme accuracy and con-
B stancy of Dubilier Condensers are
2/6.t0 1/9 well-known and users are assured
' that the Standard will be main-
tained.
There is now no excuse for using
inferior Condensers in your set.
| PRICES
] TYPES 610 and 620
‘00005 to ‘0009 - - - each 1/8
‘00l and "002 - - - w 2
‘003, 004, ‘005 - - -, 2/3
'006 - @ = z = = * 2/ﬁ
- - ‘o - 4 . ” 3/-

UBILIER

MICA CONDENSERS

Dubilier Condenser Co. (1925) Ltd.
Ducon Works, Victeria Road, North Acton, Londen, W.3

6061

P 1 0DEL A.C.1

e & & BALANCE IN EASY
e il

MobDERN W IRELESSS

Y winning the first place in

the ‘‘Wireless World”
Competition, the already famous
‘“*ATLAS” ALL-MAINS Units
are voted the finest value
obtainable at any price. Two
variable Tappings, unrivaliled
power, small size, and the
Westinghouse Metal Rectifier
are among the outstanding
features that lift Model A.C. 188
far above the level of all
competitors.

Ask your dealer for Folder 55,
or write direct to the makers.

H. CLARKE & CO. (M/CR) LTD.,
Oold Trafford, Manchester.

MODERNISE YOUR SET WIiTH
- CILARIRIES

TLAS

88

A

i aF

l CASH PRICE
e

OR 10/- DEPOSIT

he 4 Qm‘uw PAYMENTS
. >
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A “Light Valve” That Photographs Sound

: :
sits the “ monitor.”. He watches.the

acting through a bay window and:

listens to the sounds’ presented him
by  the * monitor "~ loud-speaker.
It is.from this position that he directs
all the activities, before and during

recording, for which he is responsible. . -

~On his monitor table, to which the
microphone circuits are independently
led, vdlume controls permit him to
*“fade” the microphone currents
individually and collectively, and thus
entrust him with control over the
balance, quality and volume of the
sounds passed on to the recorders.
"To ensure that the sound volume is
always within the distortionless range
of the recording system, a volume-
indicator is provided on the table.

lens for close-ups. Several booths
may be used with each scene, to
provide the film-cutter with a choice
of viewpoints, from which the pictures
are all synchronised with the same
sonnds.

.Disc and Film

After being amplified in the moni-
tor room the sound currents are-
passed for further amplification and
final recording to the recording build-
ing, in which attendants have charge
of .two disc and two film recorders,
driven by synchronised motors in
step with the cameras facing the
stage. When film is to bear the sound
record ultimately released, he operates
both film recorders simultaneously,

AS SEEN BY AN ARTIST

C"nmp/z'mrxﬁof' WLe Rark

Beture
by .

iWtelon
en

During recording, the mechanics
of play must be acoustically as well
as visibly suppressed.  Absolute
silence is required of directors and
stage-hands ; they even wear shoes
whose soles are covered with rubber.

Excluding Noise

The noise of cameras and motors
is excluded by enclosing them
in sound-proof booths, fronted with
clear glass windows and mounted
on rollers for mobility. Camera
booths are constructed for one and
for two cameras, of which in the latter
case -one i1s used with a telescopic

4 Diireeelor
;,: .1‘;‘7 I\'ﬁJI:b

—

3984.2
Here is a sketch by an American artist that shows the whole process from start to finish.

for insurance against costly failure of
one. A wax recorder is also operated,
to provide a record for immediate
play-back. By a special control
adjoining each machine he adjusts
the volume of sound to its proper
level before recording begins.

In the wax recorder the sound
currents actuate a sharp stylus of
sapphire or ruby, shaped to ensure a
clean cut, which records the sound
as lateral variations from a smooth
spiral groove in a polished disc of
metallic soap. In the film recorder
the currents operate a “ light- valve,”

662

shining on sensitised film and recording
the sound as a photographic track of
varying darkness. After recording,
directors and actors can immediately

. judge the- dramatic effect of the

record, without waiting for processed
films or dises, by using a-play-back
reproducer on the wax. This instru-
ment differs a little from repro-
‘ducers used with hard-finished records

“in theatres, chiefly in the care with

which it is designed to minimise
damage to the soft wax.

Synchronisation

The driving systems for camera and
recorder motors are synchronised by
electrically interlocking all mators
through a single distributor to a
motor whose speed is kept constant
by an electrical governor.

Thus the sound-scene recording
system comprises rather a large
number of pieces of apparatus,

decentralised and interconnected. Be-
cause of this and the fact that failure
during recording is seriously expen-
sive special routines have to be
followed which are similar. to those of
large telephone stations. ‘A test man,
equipped with suitable measuring
apparatus, anticipates trouble by
testing each channel daily before it is
put In use.

Actors rehearse-to such proficiency
that silent direction’ is satisfactory.
The “ monitor ” meanwhile fixes the
locations of the microphones, and at
a final rehearsal verifies his judgment,
using the entire recording systém
except the films and records’ them-
selves. When the recording medis
have been inserted in the machines,
the * monitor ” signals the recording-
room to “‘ interlock.”

Ready to Record

By master controls the recorder
attendant locks the motors by
closing one phase of their tpree-
phase power .supply, places start
marks on dises and films, and
signals that all is ready. On receiving
a signal from the monitor he |then
closes the polyphase and direct-
current supplies, and, when his theter
shows that the motors are up to
speed, lights red bull’s-eye signals at
all stations, which indicate that
recording is in progress.

A remarkable feature of the system
is the number of stages through which
the sounds pass, to emerge at length
with extraordinary fidelity.
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AGAIN!

For the second year in succession the
FERRANTI MOVING COIL SPEAKER
has been selected as the best in the
“ Wireless World” Olympia Show Ballot
for *“Loud Speakers of all Types.”

Chassis only, as shown, £9-10-0.
Also available in Table and Pedestal Cabinets in Oak, Mahogany

and Walnut, and a Table Model in Rexine covered Metal Case.
Ask your dealer or write for descriptive pamphlet.

Movlng Coil MAGNO- DYE’MMH} SPEAKERS

FERRANTE LTo. Head Office and Works : HOLLINWOOD LANCASHIRE
LONDON: BUSH HOUSE, ALDWYCH, W.C.2.

The new Polar
“TUB” CONDENSER

This entirely new production, a triple-ganged,
fully screened condenser is designed expressly
to meet the needs of modern multi-stage single

- conirol sets. Abav.. Jillustration shows th
| * Tub” fitted with the Polar

Above Jillustration shows the
‘ Fup o slralion, sjouws, the - Disc Drive, a knob control

slow motion with scale behind

panel. Very smooth action ;
easily read scale 0-180.

Metal escutcheon, bronze finish.

Disc Drive - 5/-

Drum  Drive, a slow-motion
drive with knob control. Easily
read scale in recessed aperlure,
with window for illumnination.

Metal escutcheon, bronze finish.

Drum Drive - 8/6

Trimmers are provided
for any necessary ad-
justment.

Each section is separately

Three separate condensers are
mounted on a common spindle
and mounted in a die-cast frame.
These are accurately matched,

being guaranteed within 1 mmf. s screened and totally en.
‘0001 d that closed, and each rotor
= witliinanl‘%,.over : Prlce = 30/- independently earthed.
Fitted with Polar Drum Drive - 38/6 Fitted with Polar Disc Drive - 3S/-

Disc Drive and Drum - 37/6

FURTHER DETAILS ARE IN THE 24 -PAGE
POLAR CATALOGUE. SENT FREE ON REQUEST.

| WINGROVE & ROGERS, LTD., 188-9, STRAND, W.C.2. Polar Works, Old Swan, Liverpool.
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Broadcast Tens
€IIRISTMAS records form quite a
; refreshing diversion from the

~  ordinary run this month, and
the Laughing Waits, a humorous
Christmas sketch, on 638, give a
couple of sides well suited to the

festive season. Gogsd Christian
Men Rejoice and While Shep-
herds Watch Their Flocks By
Night, sung by the choir and con-
gregation of St. Martin-in-the-Tields,
on 610, is another record well worth
hearing.

Numerous other Christmas re-
cords, which we have not the space to
mention, figure in the Broadcast
catalovue and no Yuletide gramo-
phone programme would be complete
without at least a few of these
cheery discs.

Broadcast Twelves

The larger Broadecast records are
remarkably good this month, we
think better than they have been for
some time. We especially liked
Sophie Tucker’s recording of Follow
a Star and I Never Can Think
of the Words, on 5195; and those
of our readers who * f{ollow ¢his
star >’ would do well to get the disc.

One of the most fascinating little
tunes in the Broadcast Twelve Super
Dance records is The King’s
Horses, which appropriately enough
seemed to come into prominence round
about Lord Mayor’s Day.

Columbia Graphophone

Many Xmas records appear in the
Columbia list, two of the best being
Tommy Handley’s The Origin of
Boxing Day and the J. H. Squire
Cecleste Octet playing Good
Company.

Memories of Chopin, also played
by the J. H. Squire Octet, on
DX123, and the Tannhauser and
Lohengrm Selections, by the
Regal Cinema Orchestra, on DX122,
will surely prove extremely popular.

Three O’clock in the Morning
and The World is Waiting for the

Sunrise, by Ted Lewis and his.

Band, on DB136, and Jack Payne’s

recording of There’s a Good Time
Coming, on the reverse side of
which is Over the Garden Wall
(DB132), make two noteworthy dance
numbers.

Other interesting recordings are
the flute duet on DB261, the banjo
solo Swanee River Medley, on
DB276, and the Entry of the
Gladmtors (an accordion duet), on
DB263. These are all espemally
valuable as test records.

Decca Records

One of the most tuneful Decca
records of the last month is the
‘Overture from Semiramide, by
Rossini, played by the Hastings
Municipal Orchestra, on. K537.

SNSRI e

A brief selection from some of
the records released during the
month. They have been
chosen because of their special
value to the pick-up user.
Owing to lack of space the list
is unusually curtailed, but it is
hoped more records will be
dealt with in our January
number.

S R O T TH T T
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Also Tom Jones and his Orchestra
at the Grand Hotel, Eastbourne,
playing The Lost Chord and
Abide With Me (K540), will meet
with general approval. This is the
first appearance on Decca records of
Tom Jones and his Orchestra, and it
was made in the lounge of the Grand
Hotel under the normal conditions
of performance.

The Rhythm Maniacs give us a
¢ Good News’’ Selection, a lively
mixture of the chief tunes included
in that snappy show; while All
is Quiet on the Western Front
(parts 3 and 4), on F1974, is a record
that has an altogether unusual appeal.

H.M.V.

A wonderful variety of H.M.V.
records is provided again, in our
opinion the outstanding disc being

664
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the recording of Brigade Exchange,
by the B.B.C. players, on D2048:

A good thriller followmg up the first
record thriller which H.M.V. brought
out some time ago (“ The Safe’), is
provided in The Murdei on the
Portsmouth Road, a Sexton Blake
detective yarn, on C2004.

De Groot and his Orchestra pro-
vide us with Autumn, on C1966,
and Traume, on the reverse side.

John MeCormack, the famous tenor,
sings Little Boy Blue and the
Rosary,on DA1116, while an unusual
record is provided by Gertrude Law-
rence and Noel Coward -(€2043) when
they play Scenes From ‘‘ Private
Lives.”

In the lighter recordings we have
Rolling Down the River, by Gene
Austin, and on the reverse side of this
is Dancing With Tears in My
Eyes, by Johnny Marvin, on C572,
a double-sided delight that should not
be missed.

Finally we should like to recom-
mend the new Mayfair Orchestra’s
rendering of Follow a Star, on
C2020.

Piccadilly

An interesting xylophone solo, with
a plano accompaniment; forms the
subject of Piccadilly record No. 624,
when the Aeroplane Polka and
Dance of the DMarioneties are
chosen. Sophie on the Sofa, a
humorous duet by Sharp and Flat,
on 628, ranks with Tommy Handley’s
We Must All Pull Together and
We’re All Happy,on 631.

-Sitting on a Rainbow and Omn
the Sunny Side of the Street, on
633; The Last Waltz, on 636;
and Sunshine Come Back to Me,
on 635, are dance numbers which
we would recommend for pick-up
users.

Zonophone
Megan Thomas, singing Thke
Waltz Song, from “ Tom Jones,” and

I Wender if Love is a Dream,
on 5691, provides a couple of typical
soprano songs which are sung without
any sign of the shrillness character-
istic of so many sopranos. It says
much for the recording that although
this singer has a wonderfully -high
register no blasting whatever is
noticable.

Maurice Elwin, the crooning bari-
tone, in If I Had a Girl Like You
and It Happened in Monterey
(5693), and Foster Richardson in The
Cobbler’s Song and My Desert
Flower, from “Chu Chin Chow,”
are three disce well worth havmo
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In Highly Polished
Mahogany Cabinct.

Iyl 0,
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TRIPLE-TESTED

Three times tested, Belling-Lee
Wander Plugs are as perfect as
they can be made. ’

FIRST TEST. For grip, in a socket
smaller than that of any known
battery.

SECOND TEST. Without any
adjustment to prongs it must now
grip a socket larger than that of
any battery made.

THIRD TEST. A piece of metal is
inserted in place of the flex, and the
lower portion of the Plug screwed up
tightly against it. Any weakness in
the thread will result in its stripping.

PATENT

(]2

Only Plugs which have passed

all three tests are sold.
Grips wire, rubber and fray. Head
engraved—i12 letterings to choose

from. Price 3d.

BELLING-LEE BATTERY CORD, :
: complete with engraved plugs and :
. spades, 9-way (for all Mullard :
: Orgola 3 circuits) Price 5/9.
t Also made in 5, 6, 7, 8 and 10-way. -

Write for “FREE *’ Belling-Lee Hand-
3 pook (*Radio Connections " 2nd Edition).

"BELLING-LEE
l‘F,OR EVERY RADIO CgNNECI’ION ‘

——

£ "
A4
.

Advertisement of Belling & Lee, Ltd., Queensway Works, Ponders End, Middlesex.

Electricity . . . part and par-
cel of a city's life ... but
at the Power Station lynx-
eyed men are ceaselessly
watching the quivering
needles of delicate instru-
ments. When man plays
with mighty forces it would
be fatal to lose control.

So, too, with your radio—
control is vital. It has been
the privilege of CENTRALAB
to furnish the volume con-
trols of millions of radio
receivers.

Is your radio CENTRALAB
equipped ?

THE ROTHERMEL CORPORATION LT,
24, Maddox Street, London, W.1.

‘Phone : MAYFAIR 0578/9.
Contiuental Sales Office :

27, QUAI DU COMMERCE, BRUSSELS, BELGIUM.
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and what not, to
taxi.

*“ There,” said Evelyn,  that’ll be
quite safe, I think. Do you know—of
course you do—how to instal all this ¢ ”’

* Miss Hooper, I am as ignorant as
anything; I don’t know one end
from another.”

* Oh, in that case 1'd better do it for
you. Hop in and make room. It won’t
teke me more than ten minutes.”

the throbbing

Too Many Colours!

** But—er—DMiss Hooper——"

"“ That’s all right. Tell the man the
address.”

They glided out of Beech Avenue
into a London whose lights seemed
to Tony to have gone wrong. Too
many- colours — pink predominant.
He smelt an odour which reminded
him of any theatre’s foyer. It was
her face powder—bless his heart!

He said, “ Do you like Egyptian
cigarettes ?”  “1 eat them alive,
when I can get them,” answered
Evelyn, swaying towards him as the

cab ported its helm and slithered
round a corner. “ Why 27

“1 wondered—that’s a,ll Y’know, I
suppose I think in terms of tobacco !’

Tony opened his door and ushered
Evelyn into his dim-lit hall. * Great
Scott ! Look at this!” he  said.
“Here’s a note from Mrs. Makeham :

Gone to see sister at Charlton who 1s
ill. Back at 8 a.m. Pudding in oven.’
I say ! the house is empty.”

His consternation was apparent in
his tone of voice.

“ Cheerio. Then I can bang about
while I put you up an inside aerial.”

She hustled the bundles out of the
cab and into the house. ““ Where shall
we have it ?” she queried. “In
here ¢ Righto! Hold it uprlght
There ! Now tell the man to wait.”

A ““Rush Sensation”’

The sight of her bending over the
set, shaking her curls back while she
adjusted the valves in their sockets,
sent a rush sensation over the frame
of the lonely cigar importer. In fact,
a new world, fraught with marvellous
joys and exquisite terrors, burst upon
his view, so that he was constrained
to retreat to the kitchen for an in-
spection of the pudding, which proved
to be dried to a wisp. He returned in
haste.

December,

“ 'here we are !’ said the imper-
turbable maiden. Just a chunk of flex
round the cornice and we have the
‘ Regional > as clear as crystal! Do
you like it? Do you? Listen!
Christmas bells from Saintwich Cathe-
dral. Aren’t they just lovely ?

They listened awhile in silence.
Then Tony said, ‘ Perhaps you’d
better be going. 1 wish—I wish
It’s late; I've settled the taxi.
Thanks so much; yes, I under-
stand. I twiddle and twiddle—always
twiddhng

She walked slowly into the hall and
groped for her gloves.

But Plenty of H.T. ?

“ Look here,” whispered Tony, * if
I go back with you in the taxi I’ll
want to kiss you ; so do you mind if
I 9’

“If you what ¢ ” she said, moving
glowly to the door.

“1f Tdoit now?” he whispered.

As their lips met she thought, “ The
poor dear has only about enough
power in that battery to work the
set a couple of hours. But he won’t
care—now ! ”’

He didn’t! He lived that kiss
throughout Christmas, dreaming a
dream which came true in the follow-
ing June.

ok b b b ok b ) ok ) b ok od ek d b 2k ek

SPAGHETT! RESISTANGES ||
for “ Plus-X " Four.
All values from Goo to ¢
| 50,000 ohms .. Ve !
| 8,000 to 100,000 ohms: 2/-
i 150,000 ohms .., 2/6 i

{1llustrated above. ) i

|

&TMﬂAR' SCREEN ||296, BOROUGH HIGH STREET, for “ Plus-X " Four.
for ' Plus-X » Four. | LON DOH, S.E.1.
| 10" % 6" 2/- fllﬂ, Telephone : Hop 6257,8. 1 2/6

I PLUS-X "

board ..
Panel, 18 in. x 7 m rcady drilled
Magnum
Magnum
Magnum
Magnum
Magnum
Magnum
Magnum
Magnum
Magnum
Magnum
Magnum
Magnum
Lissen ‘0005 Variable Condenser
Igranic Indigraph S/M Dial
Woearite 3-Coatact Push-Pull Smtch
Lotus Single Coil Holder o .
Dubilier Fixed Condenser, 1 mid. ..
Dubilier Fixed Condcnaer, 2z mfd. ..
‘Telsen L.F. Transformer ve
2 Lissen 2-meg. Leaks and Holders ..
it 2 Sockets .

{ 10 Belling-Lee Terminals .
1 Terminal Strip, 18 in. x 2 in
| Counecting Wire, Flex and Screws

Oak Cabinet, 18 in. x 7 in. x 10 in., with base-

it
ilThe ‘“ Plus-X ** Four, as above, ready wired and tested
and Royalty paid £9

ItWt: specmhsam the ** M. W & Tlm:t, aud all sels described in (|
“ Modern Wireless.” |

Described in this issue.

-
0

Dual Rangc Coil ..
Vibro Valve Holders

HL.F. Choke ..

100,000-0hin Spagbcttl Rcslstance
1,000 Spaghetti Resistance
Screcu, 10in. x 6 in.

Fixed Condenser, 0003
Fixed Condenser, -0001
Fixed Conden<ers, oI
“Star Turn” Selector Coil
L.T. Switch E o
Neutralising Condensers

-

- o
ol NN WHNWN RO RO =Sa =N ONR e

-

Ol CoOVACOTOROONOWINOTIONRORONOO

£7

Any parts supplied separately as required.

Lists Frce on application.

“REAGNUM ” HOUSE,

4 0

lBURNE-JUNEb & C0., LTD.,

SHORT-WAVE
CONVERTOR

Enjoy short-wave programimes oh your
present battery-operated set. Just
attach this wonderful convertor. No
‘alterations or extras 1equired. Sent

on 1o days’ approval £3 . 1 5

against cash.

! Send for list of leading Short-
wave Slations, Jree on vequest.

10 DAYS' FREE TRIAL

DUAL-RANGE COIL

666

193¢
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Complete &
with Matched
Dynamic
Speaker
and Valves

£36

B o
DETECT!

SENSITIVITY
TUNING . . .

I

POWER PACK . .
DUCTION . . .
200-2,000 METRES . .

Mobern. WireLESS

© o
Radio
of to-morrow
1s here to-day
Peerless A.C. Screen Grid 8
The new Peerless Screen Grid Eight is undoubtedly
the finest value in A.C. operated radio sets. The

design and performance of the Peerless is unchal-
lenged and embodies improvements which are years

in advance of all other types of radio receivers.
Consider the following outstanding merits of the
Peerless Eight and consider the marvellous value
which you receive.

3 SCREEN GRID RADIO FREQUENCY . . .

POWER
POWER OUTPUT ... OVERSIZED
. DYNAMIC SPEAKER REPRO-
COMPLETE WAVE-LENGTH RANGE
. MARVELLOUS SELECTIVITY,
ANDTONE. . .COMPLETELY SHIELDED

ORL.. 35
The perfect
combination
of British and
American
Radio Engin-
eering genius.

AND A.C. OPERATED. ..ILLUMINATED DRUM DIAL
NOISELESS VOLUME CONTROL.. . .

The Peerless 8 is stocked by all up-to-date high-class dealers
throughout the country.

The Rothermel Corporation Lid. e
24, Maddox Street, London, W.1.

*Phone : MAYFAIR 0578/9.
Continentak Sales Office : 27, Quai du Commerce, Brussels, Belgium.

Write to-day for full details.

Royalty £z net.
110 volt or 220-240 volt 50cy. A.C.

-1

\ "_
| 3

i
\ >

s
through an eliminator with the
Heayberd L. T. Transfiormer

Accumulators have been proved inconsistent in their out-
put, but the mains will not vary and this is the ideal source
of power for modern types of valves. The Heayberd low-
tension transformer is designed for use with Westinghouse
metal rectifiers for supplying steady, constant, hum-free
power for the filaments of the modern radio valve.

Make an eliminator, but specify Heayberd Low-Tension
Power Transformers.

Price 9/-

Write for Complete Lists.

C. HEAYBERD & CO.
10, Finsbury Street, E.C,
tPhone . Mctropolitan 7516:

F.

e

INSTALYOURSPEAKERina

SCIENTIFICALLY-
CONSTRUCTED
CABINET.

Inpolished oak: £1:1:0
,, mahogany £1:2:6
,, walnut £1:3:6

Write for our List of other
Radio and Gramophone
Specialities,

GEQ.BLAKEY & SON LTD., National Works, WAKEFIELD.

Telephone : 2518.

Big lllustrated
CATA‘I).FOGUE

15

i1

WIRELESS
CABINETS

from CARRINGTON
MFG. CO., LTD., 24,
Hatton Garden, London,
E.C. 1 (Factory :
Crovdon)

SEND THIS COUPON

Name

y Address....
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. THE “MAINS-POWER” 3
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which you .intend the finished set
to occupy to the nearest mains point.
Separate the two strands for a few
inches, and bare the ends.

A Wiring Tip

Attach one end to the *“ common ”
input (or mains) terminal on the power
transformer and the other to the
on-off switch on the panel. Then take
another piece of single flex and with
it connect the remaining side of the
switch to one of the other input ter-
minals on the transformer.

You will find it has several, each
marked with a different voltage. The
correct one is that which agrees with
the voltage of your mains. In the case
of an odd voltage, choose the nearest
one you can find.

When you eventually fix the power
unit in place you will find that this

last lead is a little too long ; just tuck -

the slack away out of sight between
transformer and panel.

The long twin lead will go off
through a hole in the side or back of

the cabinet, and be fitted -upon its
farther end with a two-pin plug or
[amp socket adaptor for inmsertion in
a maing point.

Before you attach the power unit

‘to the set there is one more step.

Attach about a yard of twin flex to
the outer two of the three other ter-
minals on the transformer above the
maing input terminals (disregard the
middle one).

Now you can fix the unit in position
and meke the connections from it to
the set proper. The yard of flex we
have just mentioned carries low-
voltage alternating current to -the
‘“ heater ”’ terminals on the valve
sockets, and the diagram shows you
how to run this.

Earthing the Metalwork

If you find it easier you can use
separate short lengths of twin flex
from valve holder to holder, of course.
Be careful, though, to keep these
leads as far as you can from the grid
leads of the detector and L.F. valves.

The rest of the wiring is a veéry
straightforward job, but we must
warn you to keep a careful look-out
for the various connections to the
metal-work.  Someé of these are
marked “To foil ”; see that they
really do make good contact therewith.
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For example, the earth terminal is
wired to a screw near ‘the 1,000-ohm
variable resistance beside the S.G.
valve holder. Polish up the copper
round the hole for this screw and make
certain of a good contact.

Loud-Speaker Connections

Again, note that a connection is
made to one fixing screw of each
panel bracket. See, therefore, that
each bracket makes real contact with
the copper foil. (Polish up underside
of bracket and foil with a bit of glass-
paper.)

Karthing connections are also made
in the usual way to the vertical parti-
tion screen with small brass screws
and nuts. See that the screen makes
good contact with the copper foil in
the same way as you did with the
brackets.

Now there remains one final prac-
tical point. The original set was fitted
into the Pickett cabinet seen in-the
heading photo on the first page of this
article. )

‘This cabinet accommodates the
loud speaker in the lower compart-
ment, so it was unnecessary to provide
“ speaker "’ terminals on the set. We
just ran flex leads down to it from
suitable points in the circuit:

(Continued cn page 670.)
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the IGRANIC

Have you tried omne of
‘e Midger™

‘THE BEST LOUD SPEAKER
ﬁ NEW IDEAL MODEL
Choice ¥mas Gift

LQFQ'

TRANSFORMERS?
~price 1076~

You would be surprised at the wonderful results obtained

with one of these transformers in your set. Designed for

those who truly appreciate quality in radio resception.

LOW IN PRICE, SMALL IN SIZE, HIGH IN EFFICIENCY.
Write for Catalogue No. J1101

IGRANIC ELECTRIC Co., Ltd.,
149, Queen Victoria Street, LONDON

Price 6 GNS.

Diameter of case 18 inches, depth 9 inches.
DEMONSTRATIONS DAILY

THE DONOTONE (Regd.)- LOUD SPEAKER
Dept. M.40, Furnival Street, Holborn, London, E.C.4
Phone . HOLBORN 0523
Eatbsamns==-  —

' 668



No. 2 of the NEW
LONDON

MAGAZINE

at the NEW PRICE

61)

The amazing success of the first
issue of the NEW LONDON—the

bigger, brighter and better
LONDON-—has more than justi- SPECIAL
fied the confidence with which the

Editor introduced the rebirth of XMAS
an old favourite to the public. NUMBER

Readers have realised that here
is indeed wonderful wvalue for
sixpence—splendid fiction, fas-
cinating articles, yes, and a beauti-
ful FREE plate. And No. 2
worthily maintains the standard.
Look at the contents list.

Brilliant Stories by :

E. BARRINGTON—GILBERT FRANKAU
DENIS MACKAIL-—-DON PORTBURY
SELWYN JEPSON—A. J. ALAN

Fascinating Articles Include :

Housekeeping for a Genius by
Mrs. EDGAR WALLACE

* Behind . the Scenes of
Great Paris Costumiers ”
By JAMES E. ABBE

FLOWER
. PAINTING '
{ IN FULL COLOUR '

AND ALL SORTS OF IDEAS ' By 5
FOR CHRISTMAS GIFTS H. DAVIS !

- RICHTER, '
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PRECISION
INSTRUMENTS

for Accuracy

No matter what type of condenser you
may require there is a J.B. Model to
suit your circuit. J.B. Condensers
are unequalled for workmanship and
efficiency. Again and again they are
specified in the latest circuits because
J.B. lead the way in condenser design.

J.B. Variable Condensers are Precision
Condensers in the truest sense. All
superfluous metal and . insulating
material has been cut away, making
for negligible High Frequency losses
and high selectivity. At the same time
they are so rigidlv Luilt that their
calibration will never vary throughout
years of service.

(

J.B. UNIVERSAL

CONDENSER.

Centre Spindle
Adiustable for

a

Ganging.
PRICES:

8/9

00015

Adiertiseinent o/ s]ackson Bros.,
72, St. Thoma treet, London,
S.E.1,

Telethone: Hop 1835,
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These are marked “L.S.* in the
wiring diagram. If you intend to
bouse the set in the ordinary small
type of cabinet it will be as well to
provide the usual terminal strip, and
place in this a pair of “ speaker”
terminals behind the third valve
socket. To these take the two leads
indicated on-the diagram as going to
“LS.

A Surprise in Store

All the rest of the work you will be-
able to follow out for yourself quite
easily, and then you come to the
exciting moment of the first test.

The controls for selectivity, volume,
and grid bias on the S.G. valve we
have already mentioned, and you will
understand what to do with them.

Apart from these it is just a matter
of inserting the valves,' joining up
aerial, earth and loud speaker, and
plugging into a mains point.

Then switch on the set, give the
valves thirty seconds or so to heat up,
and see what it will do. One thing it

i8 pretty certain to do, and that is to
give you an entirely new idea of what
can be achieved with three valves!

2 12 24

TUNING TROUBLES

—continued from page 650
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methods may be demonstrated in this
way.

Summing up, in receivers in which
one circuit can be relied upon to be
much sharper than the other, the
system in which a small auxiliary
condenser is connected in parallel
with the condenser which tunes the
flatter of the two circuits is quite
satisfactory.

When Reaction is Used

If one is fortunate in ganging it is
not -necessary to do much trimming
once this auxiliary condenser has
been set ; the more so because of the
flatness of the resonance. Conditions
of this sort exist in portable receivers
of the less efficient types. The ad-
jacent drum-control system is also
quite good in these circumstances.

If the sharpness of resonance is a
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somewhat variable quantity, owing to
reaction or otherwise, one may still
prefer to think sleng the same lines,
holding that close alignment of the
circuita is only essential when full
reaction iz used.

It, however, fool-proof but accurate
tuning is required independently of
such assumptions, then the first of
the above two methods drops out.

Best All-Round System

Adjacent drum controls are thus seen
to be the best all-round system for
tuning two circuits. It is, of course,
possible to extend the system to cope
with more than two circuits.

This may seem a small matter to
discuss at such length, but, after all,
the majority of users of broadeast
receivers do not wish to give any
thought to the process of tuming-in,
and the most likely sequence of ad-
justment made by a person casually
working the controls must be given as
careful consideration as the more
technical points involved.

Even if a receiver is intended for
the constructor’s (or purchaser’s)
use, there are usually other less
technical members of the family to
whom the possibility of obtaining the
best results almost automatically is
an advantage.

AS WITH TELSEN TRANSFORMERS . . .

SO ARE TELSEN COMPONENTS BUILT 70 GIVE

TELSEN H.F. CHOKES, designed
to cover the whole wave-band range
from 18 to 4,000 metics, extremely
low self-capacity, shrouded in Genuine
Bakelite. Inductance 150,000 micro-
henries, resistance 400 ohms

Pricc 2/6 cach.

TELSEN FIXED (MICA) CON.
DENSERS, shrouded in Genuine
Bakelite, made in capacitics up to
-002 mid. Pro. Pat. No. 20287/30,
-0003 supplied complete with Patent
Grid Leak Clips to facilitate series or
parallel connection. Can be mounted
lvxg{'tsght« or fal. Tested on 500

Advt. of Telsen Electric Co., Ltd., Birmingham,

TELSEN VALVE HOLDERS
(Pro. Pat. No. 20286/30). An
entively new design in Valve
Holders, embodyiug patent metal
spring contacts.
signed to provide the most effi-
olent contact with the valve legs.
Low-capacity.
plied with patent soldering tags
and hexagon terminal nuts, fitted
with Nickel 8ilver shock absorb-
ing spring coumctsp

TELSEN FIVE-PIN
Price 1/- each. HO R. EARYER A

which are de.

self-locating, sup-

rice 1/- each

LDE Price 1/3 cach. - g

670

. . . Buiit to serve . . . to function perfecily
. . .individually and collectively ... each to
give its share towards the ultimate efficiency
of the receiver . . . each helping to attain a
quality of reproduetion which will satisfy the
most fastidious critic . . . and at the same
time to give “LASTING EFFICIENCY.”

Every component is subjected to severe
tests and is inspected throughout its
various stages of manufacture.

SMPONE

Start to build your new receiver now. . . .
Start right . . . insist on

)
) ]
(’ _l
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LITTLE STORIES OF GREAT MOMENTS

IFs going-ifs going/”

There was gladness in some hearts and con-
sternation in many when Stephenson’s Rocket
started on its first perilous journey. Long em-
bitiered critics were confounded and the habits
of a nation transformed. It was the complete
triumph of a lifetime spent in doing one thing
and doing it well.

It is this same spirit of ’/ doing one thing and
doing it well ”’ which has, for years, been behind
all T.C.C. endeavour. That is why T.C.C. have
never made anything
but Condensers, and
that is why T.C.C. Con-
densers are unmatched
—for accuracy and for
dependability.

One of the many types
is shown here. It is
_ the T.C.C. .0003 mfd.
58 Upright Mica Conden-
§ ser. Price 1/6.

.u il
| unumnh..

"""mllliil||l|ﬂlllllm“*“'
TELFGRAPH CONDENSER CO., LTD., N. ACTON, W.3,
Q 6627

|. “"'.lll!l\ll“hnu.h
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TO OBTAIN
THE FINEST
RESULTS FROM

THE
«PLUS-X"
FOUR

YOU MUST USE
THE FINEST
COMPONENTS

12/6
1/6
2/6

15/-

*“Stair Turn” Selector Coil
*“ Modern

as specified and approved by
Wireless "

Wave-Change Switch ech
Valve Holders - - -

Anti-Microphonic, 4-pin, low loss -

“M.W.” Dual- Range Coil

as specified and approved by “ Modern
Wiircless it - =)= | Bead - - - -

H.F. Ohoke - - - -
Qutput Filter Cheke i3

or alternatively, Type H.T.2., 21/~

15/-
Standard “‘M.W.”" Screen 2/@
Size 10" x &”.

YOU CANNOT DO BETTER

THAN USE

LY 2

Ci OMPONE }\/ T 5

SEND FOR ILLUSTRATED LIST OF NEW COMPONENTS

WRIGHT & WEAIRE, LTD.,
740, High Road, Tottenham, N.i7.
'PHONE: TOTTENHAM 3847-8
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The pamphlet” tells us that * side-
bands or no sidebands,”” Dr. Robinson
satisfied himself that the actual carrier-
wave was amplitude-modulated, and
that reception of one frequency alone
should suffice.

It was therefore necessary to devise
some form of correction which could
redress the unfair balance obtained
in the highly selective set, and give a
uniform response for all audio fre-
quencies.

Sideband Arguments

And, by the way, readers would
do well to postpone their arguments
about sidebands until later. After
all, “ sidebands or no sidebands,” as
the author of the pamphlet indicates,
don’t matter—for the moment. The
point is—is the Radiostat system
practicable ?  Sideband arguments
can wait. In this case we are more
concerned with practice tests than
theory arguments.

We are told that the next job was to
produce a receiving apparatus so
selective that it would have nothing
to do with any but the narrowest
channel.

“One key to the problem was
found in a special application of the
super-heterodyne receiving set in
combination with a quartz piezo-
electric crystal. It is a remarkable
property of quartz crystals that they
will pass frequencies only a few cycles
on either side of that for which they
.are ground. A crystal ground for a
frequency of 107 kilocycles per seecond,
which corresponds to a wave-length of
2,804 metres, was prepared, and the
super- heterodyne set was, so to speak,
built round this. By the oscillator
the incoming frequency was ““ beaten
up ” to 107 kilocycles, and each of
the three intermediate stages was
sharply tuned to this frequency.
Between tihe last intermediate fre-
quency valve and the second detector
was interposed a gate circuit contain-
ing the crystal.

“Almost incredible ”’

““ According to all the theories, if
anything at all was heard it should
have been an indescribable distortion
of the transmission to which the set
was tuned. Actually it was found
that despite the deliberate cutting of
sidebands excellent receptien of both
speech and music was obtained when

—continued from page 574 233

the corrector circuit had been brought
into play.

“ The special super-heterodyne set.

built for the crystal gate type of
Stenode Radiostat receiver contains a
separate oscillator valve, a screen-

grid valve as first detector and screen-:

grid first and second intermediate-
frequency stages. In these last two
valves any tendency to distortion is
prevented by a progressive increase
in both the anode and the grid-biasing
voltages. It was found impossible to
use a screen-grid valve as third I.F.
amplifier. Instead a triode of com-
paratively low impedance is employed
with generous negative grid bias. The
second detector works on the anode-
bend principle. This is a low-imped-
ance valve heavily grid-biased.”

We are then informed that in the
circuits of all these valves the effects
of persistence are allowed full play,
and that the next step was the
designing of a corrector circuit which
would exactly counterbalance these
effects, thus giving the set a straight-
line response to all audio frequencies.

A model was eventually made—and
this model, it is claimed, combines
“ almost incredible selectivity with
irreproachable quality of repro-
duction.”

The Crystal Gate

The author of the pamphlet goes
on to say that ““the crystal gate
model was thought to be too selective
for use by the average listener, and
though not really difficult, the tuning
is distinctly finer than is required by
the man-in-the-street. 1t was decided
to put in hand a simpler design in
which the crystal was dispensed with.
This has been done in a highly in-
genious way by the use of special LF.
circuits. The broadcast model of the
Stenode Radiostat is designed to
separate transmissions working as
close together as 5 kilocycles, and 1t
accomplishes this with ease.”

The author (his name is not given
on the pamphlet, but we may assume
that Dr. Robinson at least approved
of the text) concludes by observing :
*“The hstening public insists upon
being able to hear foreign stations, and
by the time that the regional scheme is
completed none but the most selective
sets will permit this to ‘be done.”
And, finally: “The only known
system which can give first-rate results
in both respects is the Stenode
Radiostat.”

This pamphlet will not, of course,
satisfy the sideband adherents, but it
is an “official ” 7résumé of the
Radiostat system, and as such of
definite value and interest.
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up to date as are those in this
country. Among the faults due to
components and accessories, it was
noticed that valves took the lead at
83 per cent. However, that is by
the way.

The Broadcasting Corporation of
Japan also runs a well-equipped
research laboratory in which in-
vestigations into hoth transmission
and reception are carried out by a
large stafl of expert engineers. There
is also an expert committee that sits
every weekday for the purpose of
officially grading radio apparatus
submitted to it by manufacturers.

Scientifically Tested

This gear is scientifically tested
and must reach a certain standard
of efficiency before being approved.
As can be imagined, manufacturers
are keen to get their products ap-
proved in order to facilitate sales.
On the other hand, the listener
benefits in that the standard of radio
manufacture is kept up to a high
level by this system.

The Broadcasting Corporation of
Japan canvasses for new listeners
just like any ordinary commercial
concern canvasses for customers.
It has a most enterprising publicity
service and this co-operates with
various outside organisations.

Text books and pamphlets, supple-
menting broadcast talks and othe:
features, are supplied at cost price.

Tnstead of listeners paying one fee,
which is divided between the govern-
ment and the broadcasting corpora-
tion, the arrangement in Japan is
that they pay a small yearly fee to the
government and a small monthly fee
to their regional broadcasting centre.

Helping the Listener

But in order to make it easier fo’
them the Corporation has now
arranged to pay the yearly govern-
ment fee for every year after the’
first subscription of each listener.

Each of the Japanese broadcasting
stations transmits for about seven:
hours per day. The programmes
follow very closely on the lines of
our own, although there is, perhaps,
just a httle bit more educational
matter than we get. However, when
it comes from a broadcasting corpora-
tion that does so much for its listeners
as that of Japan, it would be
curious indeed if that caused grumbles.
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transmission, we can see more de-

finitely what is meant by skip
distance ; this may be defined by
saying that it is the distance at which
the highcst ray first returns to earth.

For a given height of the layer the
skip distance will increase as the wave-
length decreases, which means that
at certain times we can work a station
on, say, 42 metres, but not on 38
mctres. For any given wave-length
the skip distance will increase as the
layer rises, since the limiting angle is
lower and a given ray can rise farther
before bending downwards.

Actual Skip Distances

Some idea of actual skip distance
may be given by the following figures.
If the height of the equivalent re-
flecting layer is 100 miles there will
be no skip on 80 metres, a skip of
100 miles on 40 metres, 500 miles on
20 metres, and 1,000 to 2,000 miles
on 10 metres.

If the layer height is 225 miles
there will be scarcely noticeable skip
on 80 metres, 200 miles on 40 metres,
1,000 miles on 20 metres, whilst a 10-
metre wave will not return at all.

From this comparatively simple
theory you might expect that no
signals would be heard inside the skip
distance, whereas in actual practice
this is not always the case. The
exceptions can be accounted for, how-
ever, as being due to the ground wave,
or to what is called the *‘ throw-back ”’
effect, but this would take a long time
to go into in detail, and does not affect
the general theory.

Affected by Weather

The atmospheric conditions govern-
ing radio transmission are, of course,
as variable as weather conditions, and
it goes without saying that no general
rule has ever been found to apply to
these.

At the same time, just as intensive
study has helped us to a very much
clearer understanding of the causes of
weather conditions, and enabled us to
some extent to make short-period
predictions of weather, so the study
of short-wave transmission under all
types of conditions has brought us
very much nearer to an understanding
of the phenomena in question and,
what is more important, to the
practical and reliable employment of
short waves for radio communication
over long distances.

"T0 PERFECT RADIO

READ
THESE !

PILOT RABIO KITS

. build on3 of these fine “ M.W."

SUCCESS GUARANTEED. Every part down

TRU

“ I shall b2 pleased to inkroduce and recommend
you to any onz of mmy acquaintance who is intsr-
ested tn wireless.

““ Although most of my friends possess wireless
receiving scts, I shall try further o recoimmend
you, and so hope thereby to make your prompti-
tude, fair dealing and trustworthiness known by
my owi dealings with you.

“My own set has worked very well indeed, and
has fully come up to my expectations.

J. E. B., Burnley."

EVERYTHING RADIO FOR CASH OR EASY
TERMS WITH SERVICE AFTER SALES

Manufacturers’ Kits,
Aecessories, ete., ete.

Sets for Xmas

to the last screw, in an attractive carton, Send
including The Famous Pilot Test Meter, lﬁ/-
without which no set is complete. Oaly
X}
“PLUS-X" FOUR
Kit “A.” Cash £7 11, or 1z monthly
payments of 13/-, Scnd
Kit*“* B.” Cash £98 7, or 12 monthly 23/6
payments of 17/-. o
Kit “C”” Cash £10 13 7, or 12 monthly i
payments of 19/7.
1 d
“M.H.” THREE i
Kit *“ A Cash £5 9 10, 12 monthly
payments of 10/-. Only
Kit * B.” Cash £6 17 4, or 12 monthly
payments of 12/7. All the abo
Kit **C.” Cash £8 24, or 1z monthly
payments of 14/11. %e;g
1}
“ MAINS -POWER "' THREE v
Kit “ A’ Cash £124 9, or 12 nonthly y
payments of 22/5.
Kit ‘““B.” Cash £15 2 3, or 12 monthly
payments of 27/9. Send
Kit **C.” Cash £16 99, or 12 monthly 8,6
payments of 30/2. ot
1] nly
“TRI-COIL"' TWO
Kit “ A, Cash £3 10 8, or 12 monthly Send
payments of 6/6. 7,6
Kit “ B’ Cash £4 9 8, or 12 monthly
payments of 8/2. Only
Kit “ C.” Cash £5 3 5, or 12 monthly
payments of 9/6.
1]
“ QUICK-SWITCH " THREE -
Kit “A’ Cash £7 121, ar 12 monthly c
yments of 13/11. 1 6/5
Kit ** B.” Cash £9 11 1, or 1z monthly )
payments of 17/6. Only
Kit “ C.” Cash £10 16 1, or 1z monthly
payments of 19/10.
IMPORTANT NOTE.—Kit “A’’ is less valves SEND

and cabinet ;
cabinet :
Any parts supplied separately.

IMMEDIATE
DELIVERY

OUR NEW CATALOCGUE

s PLEASE
describing ALL THE LEADING MAKERS' § (a)
Receivers, Components, Radio Gramophones, § b
Pick ups, etc. A veritable guide fo Radio. § (b)
Get your copy to-day. o
LONDON: 77, City Road, E.C.1. Phone: § NAME.. .
Clerkenwell 9406-7-8. 62, Bigh Holborn, W.C.1, i
Phone: Chancery 8266, MANCHESTER: 33, & DRESS
Whitelow Road, Chorlton-cum-Hardy. Phone: &5 ADPDEESS.
Chorlton-cusni- Hardy 2028. NEWCASTLE, 1!
STAFFS: 7, Albany Road. -

Kit ‘*“B' with wvalves, less
Kit *“ 6’ with valves and cabinet.

Contains detail Price Lists of all the latest and
best Kits, and over 30 valuable Hints aud
Tips for the Amateur Constructor,

STRICT PRIVACY

GUARANRNTEED
to Easy Payment Orders

PETO0-SGOTT CO.

MobDERN WiRELESS

“PROMPTITUDE .. . .
' FAIR DEALING .

STWGRTE’!IHESS "

I want to take this opportunity of thanking
you for the courtesv and particular attention you
have given to my relatively small Afc, also the
trouble you took in the early stages of my cn-
qutiries to make very clear all the points I raised.
I may say that I have kept all the correspondence
that has passed between us, and shall still keep i,
as it 1s a testimonial in ilsel[ to your cfforts fo
make a Customer feel that he is a personal fricnd.
Here's wishing you a bumper season.

F. S., Sheffielda®

COSSOR EMPIRE MELODY

MAKER KIT, 1931 model, S.G.
detector, and power.
Cash Price £6 17 6

Balance in 11 monthly payments
of 12/9.

1931 OSRAM MUSIC MAGNET

KIT, two S.G., detector, and power.

Cash Price £11 15 0

Balance in 1z monthly payments of
18/6.

E: W@

DYNAPLUS SCREEN THREE KIT,
S.G., detector, and power.
Cash Price €5 14 6
Balance in 11 monthly payments of
10/6

ve kit prices includs vaives and cabinet

EKCO 3F.20 H.T. ELIMINATOR,

20 m.a. Tappings for S.G., 60 volts,

and 120/150 volts, For A. C. mains.

Cash Price £3 19 6

Balance in 11 m;)nthly payments of
/4.

EXIDE 120-VOLT WH. TYPE
ACCUMULATOR, in crates.
Cash Price £3 13 ©
Balance in 11 mopthl)‘ payments of
8's,

STANDARD WET H.T. BAT-

TERIES, 144 volts, 20,000 m.a.
Cash Price £4 2 0

Balance in 11 m%nthly payments of

Other voltages and ities
Detailed przces on application.

LAMPLUGH !NDUCTOR SPEAKER,

for. perfect reproduction. Unit and

chassis complete, ready mounted.

Cash Price £3 10 ©

Balance in 11 monthly payments of |
6/5.

ilable.

NOW FOR THE PiLOT CHART

ALL ORDERS
CARRIAGE PAID

LTD

_MON WWWJ W«wmﬁm

SEND ME FREE YOUR :
1931 EASY WAY CATALOGUE
LATEST PILOT RADIO CHART.

CITTEETPIYTYTIYITIT

M W., 12/30.

FIRST IN 1919— FOREMOST TO DAY
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The ultra-selectivity of the * Star
Turn ” system is not needed on long

.waves, and all that we require here is

a system of aerial coupling which
gives just normal good selectivity and
freedom from “ breaking through ” by
the low-wave local station.

Such a system is available to
“M.W.” readers in the form of our
“Interwave ” method, and this 1is
brought into action when the Selector
switch is turned fully to the right.
The remainder of the wave-change
switching, of course, is carried out by
the wave-change switch proper, which
functions in the usual manner In
conjunction with the dual-range coil
unit.

Coupled by Capacity

The modification of the * Star
Turn ” circiit to suit the needs of
the new “M.W.” dual-range coil which
we have referred to in passing is just
a matter of the coupling between the
two tuned circuits. In earlier sets
of the series the coupling was of the
simple inductive type.

A suitable small winding was
placed in series between the lower end
of the Selector coill and earth, and
this was arranged to couple with the
coil in the other tuned circuit.

To avoid the use of .this special
small winding and enable the standard
coil unit to be used we have developed
an equally effective method of capa-
city coupling.

A “ feed ” lead is taken off from the
aerial circuit and passed through a
condenser of the neutrodyne type to
the “ A ”” terminal on the dual-range
coil. The normal aerial winding on
the latter then gives the desired
coupling effect, controlled: by the
setting of the ““ neut.” condenser.

“Simple and Easy ™’

There you have the basic features
of this, the latest and best of a series
of receivers which ig becoming famous
for its amazing selectivity and a stan-
dard of sensitivity and power dis-
tinctly above the level of the best
detector and L.F. sets of the older
type.

The remainder of the circuit you
will find easy enough to follow out,
for it is on quite familiar and straight-
forward lines. The sécond tuned
circuit employs our dual-range coil in
the usual fashion, and forms the grid
circuit of the detector valve.

Here you will note the wusual
differential reaction, and then follows
a low-frequency amplifying circuit
of the modern type with an output
filter.for the loud speaker. The only
point for comment here is that there
is no volume control. The reason for
this you will discover later.

This brings us to the end of
theoretical matters, and so to the
constructional side. Here there is
extraordinarily little to tell you,
for the receiver is a particularly
simple and easy job.

Valves and Switching

For the most part it is just a
matter of looking over the diagrams
and laying out the parts on the panel
and baseboard in accordance there-
with. It is advisable, by the way,
to make a reasonably close copy of
the detector and tuning end of the
set, particularly in the positions of
the coils.

Mention of the coils reminds us of
a point concerning the ‘ Selector.”
In some makes the positions of the
terminals may vary a little, in which
case just connect up by their mark-
ings. The exact positions do not
matter.

Just one other constructional tip :
Those who have not used the “ Spag-
hetti ”’ type of resistance before may
be puzzled by the mounting of the
925,000-ohm specimen in this receiver.
It will be found to have eyelet ends,
and these are connected -straight to
the - terminals - of the compression
condenser. with which it is associated.

Now for the working data for the
finished set. We shall have a good
deal to say about the actual tuning,
50 we must give the general data very
briefly.

Valves: H.F. or special detector
type in first socket, L.F. type in
middle socket, power or super-power
in socket nearest the 2-mfd. condenser.
Voltages: 60 to 100 on H.T. + 1;
120 or inore, according to rating of
valves, on H.T. 4 2.

Switching : For long waves open
wave-change switch, turn Selector
knob fully to right. For medium
waves, close wave-change switch,
set Selector to one of the inter-
mediate studs.

Selectivity Settings

Selectivity, on long waves is con-
trolled by compression condenser
on baseboard. Normal adjustment
is with knob unserewed a little from
maximum setting. Unscrew farther
for greater strength, but somewhat
lower selectivity. Screw right down
for maximum selectivity.
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On medium waves selectivity is
governed by setting of neutrodyne-
type condenser. Normal adjustinent
i3 at maximum (moving plates fully
engaging with fixed). For abnormally
high selectivity reduce a little and

-apply reaction carefully.

Note.—The volume of the local
can be controlled quite nicely by
setting this condenser to a suitable
very small value.

Now about the tuning. -The first
thing to grasp is that searching is
done just as usual on the condenser
dial, and it is nof necessary to set
the Selector accurately before you
can heéar your station (unless it 1s a
very weak one indeed).

How to Tune

As a rule, you set the Selector
very roughly, pick up your station
on the condenser dial with the aid
of a spot of reaction, and then bring
the aerial into exact tune by varying
the Selector. This naturally makes
searching delightfully simple.

For example, suppose. you are
listening to the Brookmans Park
National transmission, the tuning dial
will be at a low reading, and the
Selector on one of the first studs, i.e.
nearly round to the left. Imagine
now that you want to go over to
5 G B, the Midland Regional.

Leave the Selector alone, and sweep
upwards on the tuning condenser.
As soon as you have passed the
Brookmans Park Regional trans-
mission bring up reaction a trifle
and continue to revolve the dial.
Getting on towards the top you will
find 5 G B at rather poor strength.

Dial before Studs

Tune it accurately on the dial,
then turn the Selector knob in
search of the correct stud. You will
find it in a few moments, and the
increase in volume which follows will
probably enable you to reduce re-
action almost to minimum again
if your aerial is reasonably good.
(This applies to the South and
Midlands, of course.)

Similarly, to find stations on other
portions of the dial you can adjust
the dial first and the Selector after-
wards. If the station is likely to be
weak, start by putting the Selector
roughly where it should be. You will
soon find out how it goes for corre-
sponding parts of the tuning dial.

With that final hint we can leave
you in the confident expectation
that you will soon agree w1x§ us that
this instrument represents a close
approach to the ideal in selectivity,
power, and quality.
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frequency. In practice this turns out
to be even more useful for intensive
searching of the more crowded wave-
bands, and can be used with either
of the two convertors I have described
in the foregoing-paragraphs.

For the most satisfactery results it
is advisable to use a receiver with fully

screened tuning circuits and-one-dial-

tuning, or controls approximating
thereto. The convertor and receiver
are set up as described, and the
oscillator dial set to somewhere about
the middle of its range.

Stations Spread Out

This throws a narrow band of wave-
length on to the receiver dial, which
then becomes the main tuning con-
trol, the aerial tuning condenser C;
being subsequently adjusted for maxi-
mum volume. The great advantage
of this scheme is that each narrow
wave-band is spread over the entire
tuning scale of the receiver.

Each setting of the oscillator dial
places a different wave-band on the
receiver dial, which band will be
1,000 k.c. wide if the receiver tuning
covers 200-600 metres. This will give
you anidea of how short-wave signals
can be well spread out.

A concrete example may. perhaps’

give you a clearer:insight into this
rather unconventional way of tuning.
Suppose the receiver tuning covers
200 t0.600 metres, corresponding to a
frequency band of 500 to 1,500 k.c.

A Practical Example
Then with a fixed oscillator fre-
quency . of 9,500 k.c. a change of

aerial tuning from 27 to 30 metres

-(approximately 11,000 k.c. to 10,000
k.c.) will obviously produce an I.F.
band of 500 to 1,500 k.c., which fits
the frequency band of the receiver.

Thus all stations between 27 and 30

metres will be spread over the entire
receiver dial. Similarly, if the oscil-
lator frequency is 20,500 k.c. we can
place 13-6 to 14-3 metres on the re-
ceiver. You can check thess examples
by working from the formula :

Wave—length=3~0 SRILHicR,
frequency

When constructed with modern
components, and the new ideas in
design and operation which I have
described, the supersonic heterodyne
has proved to be remarkably
successful for short-wave reception.

SAY
SIX-SIXTY

1(B.V.A. Radio Valves and Equipment)

MoberN WIRELESS

This Six - Sixty POWER
UNIT gives Automatie

GRID BIAS

Say Six-Sixty and safeguard your valves from
over-running. H.T. up to 200 volts, current
up to 40 mya, Fitted in a moment and
takes no more space than existing bat-
teries. Pricc £6 : 6 : 0. A winding for
L.T. (5 amps. at 4 volts A.C.) enables
battery valves to be replaced at any time by

The Highly Successful
Six-Sixty A.C. Vaives

with their added power, rangs and selectivity.
Ideal and standard replacement for A.C.
mains sets, they can he fitted without trouble
to almost any battery set by means of

Vg. Ele %ix = §iXty AQCG
All-mneins conversionn
Equipment.

which includes the Power Unit, specially
selected Six-Sixty A.C. Valves and Six-Sixty
5/4-pin Valveholder Adaptors. It modernises
your set to true all-mains operation without
any «cliterations to set wiring. Complete
equipment from £8 : 5 : 0.

Warite for FREFEL Booklet giving full
d_fails of the whole Six-Sixty range.

SIX-SIXTY RADIO CO., LTD. SIX-SIXTY HOUSE, 17/18, RATHBONE PLACE, OXFORD

STREET, LONDON,. W.1.

Telzphone : Museam 6116/7.

b A Splendid Xmas Preseunt

CRAFTSMANSHIP that satisfies.

The sort that people desire to possess and keep.
Sound construction — Graceful design — Piano
finish. Improvement also of '* PIANO TONE
BAFFLE " Chamber.—For your Speaker—the
amazing body of tone and remarkable purity
appeals to all music lovers.
TEST REPORTS:— .
““Modern Wireless''—** Magnificent . . . finish is
excellent . .. Comnstructors should make a point
of examining these fine Pickett’s models.”
¢ Popular Wireless’—** Fine piece of furniture . . .
tasteful fittings . .. beautifully french-polished.’

De Luxe Models, £5:5:0t0 £15:15:0.
CASH CR DEFERRED.
Sent ON APPROVAL.__You may return at
OUR expense if you wish to part with it.
Photographs and List Free.
PlGKETT’S Radio Furniture Works (M.W.),
Albion Rd., Bexleyheath, Kent.
Established—beginning of Broadcasting.

Mak.e
The BAILY SKETCH

YOUR Picture Paper
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JHEVIRIITS
POWER |
RECTIFYING

FOR A.C. MAINS
‘The Lotus Power Rectifying Unit consists
of a Transformer, Rectifying Valve,
Condenser, and Smoothing Choke. It is
suitable for the conversion of D.C. H.T.
Eliminators to A.C., and the energising
of moving coil speakers. The Unit is en-
closed in a metal box, 63" x 51“ x 6}”.
Price complete £5, or 12 monthly pay-
ments of 9/-. From all Radio Dealers.

-

Wrile for illustrated Catalogue to
GARNETT, WHITELEY & C0., LTD., LIVERPOOL.
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MAINS UNITS

Leading British Set Manufac-
turers recommend Regentone
Mains Units. Their economy,
reliability and simplicity have
made them famous the world
over.

REGENTONE

BMAINS COMPOMENTS

Recommended by the experts and
used everywhere by the discern-
ing comstructor. Specified by
Westinghouse in every circuit of
their ‘“ All Metai Way 1931.”
There is six years specialised
knowledge behind every Regen.
tone product.

MAINS RECEIVER

The new Regentone 4.Valve
A.C. All.Electric Receiver is
outstanding among all.mains
sets. Omne knob control; re-
markable tone and volume;
considerable choice of stations
even with a temporary aerial;
handsome matched walnut
cabinet.

““THE SIMPLE WAY T0O
ALL-ELECTRIC RABIO”

is the title of a New Art Booklet,
giving full details of Regentone
Products, and telling you every-
thing you want to know about

all.electric radio. Write for
your FREE copy to-day.

REGENT RADIO SUPPLY CO.,

REGENTONE HOUSE, 21, BARTLETT'S

BUILDINGS, HOLBORN CIRCUS,
LONDON, E.C.4.

Telephone : CENTRAL 8745 (5 lines).

Irish Free State Disiributors—Kelly & Shiel Lid.,
- 47, Ficet Street, Dutblin,

$3223882 8325388883808 3538383535388332
# IS AUTOMATIC BIAS
$f  SATISFACTORY? i
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H.T.— goes direct to all the kathodes
in the set except the detector, other-
wise the voltage drop across the
bottom part of the resistance R,
would be too great and more than the
required 3 volts would be obtained,
especially if the output valve were a
large one taking a heavy plate
current.

Directly-Heated Output
Valve

Now, supposing the output valve
on the set is not indirectly heated.
Then to get automatic bias it will
be advisable to have a separate
winding for its filament, whether it
is a 6-volt or 4-volt valve. I know
if it is a 4-volter it will be a tempta~
tion to let one winding do for all
filaments.

Don’t give way to it, have a separate
winding.

Now we can get the bias quite
simply by connecting the required
value of resistance (depending on the
plate current taken by this valve)
between the centre-tap of the winding
feeding the output valve and the
common H.T.—.

The grid return of this valve will
now go to the common H.T. negative,
probably the chassis of the set, which
1s no doubt screened and boxed, and
the valve will get its correct bias
without the necessity for a special
bias lead. Fig. 7 gives all the neces-
sary details and should need no
further explanation, R being the
resistance the voltage drop across
which gives the required bias.

Using Push-pull

Push-pull 1s a form of output stage
that is used quite a lot nowadays,
and this requires a few words on its
own. Firstly, it is highly desirable
that the secondary winding of the
input transformer should be split so
that separate bias can be applied to
each valve,

The Varley push-pull is a kit that
uses this method of construction for
one. Incidentally, it is the one and
only make of push-pull transformers
that I have actually used in which
either valve can be removed without
buzzing or motor-boating resulting.

To return to the split winding, it
sounds at first as if it might rather
complicate matters if we have to have
separate bias, but I have found a
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rather curious effect with a circuit I
used to get two values of automatic
bias. T was using two AC/P valves
in push-pull, the common H.T. return
being used for bias, since the H.F.
valve got its bias from a resistance
in its kathode lead, while detector
and first L.F. had a small battery.

The H.T. current passed by these
two valves was just right to enable
me to get the required bias by using
a 400-ohm resistance. So I used an
ordinary potentiometer of this value
for the purpose, and connected it as
shown in Fig. 8. The grid return of
one valve was connected to the end
of the resistance at A, while the
other was connected to the slider B.
By this means I was getting a com-
pensating effect by means of which
almost any variation in bias such
as would be needed under working
conditions could be made, and even
very dissimilar valves matched up
so0 as to give satisfactory results.

A Compensating Effect

You will see what was happening, of
course, if you look into the diagram
at all closely. When I reduced
the bias on V; the plate current rose,
with the result that more passed
through this valve than through the
other.

At the same time the increase in
plate current of the one valve in-
creased the IR drop across R so that
bias on the other valve rose. Since
the bias on each valve depended,
therefore, on the current taken by
the other, the compensating effect
referred to above was obtained.

Lastly, we can get our bias by the
use-of a bias mains unit built in the
same way as the H.T. mains nnit. A
separate rectifier valve is fed from a
winding designed to give the maxi-
mum value of bias required and a
potential divider connected across the
output enables any desired value of
bias to be obtained.

G.B. Mains Unit

The complete circuit diagram is
shown in Fig. 9. The usual H.T.
mains unit is indicated in skeleton
form, while the grid-bias mains uni¥
18 shown in detail. The mains trans-
former has two extra windings. One
of these feeds the filament of an extra
rectifier, the output being suitably
smoothed by means of choke Z and
condensers C; and C,.

A tapped resistance R is connected
across the output, a tapping point
being connected to H.T.—of the
H.T. eliminator. The tappings 1,
2, 3 enable positive bias to be
obtained, while 3, 4, 5, etc., give
increasing values of negative bias.
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that there should be no feed-back
between its two tuned circuits;
namely, the grid circuit (frame aerial)
and the anode circuit.

H.F. into L.F.

As the anode circuit of the screened
valve is also associated with the
grid circuit of the detector valve,
it i3 a wise precaution to include in
that circuit compartment all wiring
and components that are connected
with the grid-filament input to the
detector, even down to the valve
holder itself, if possible.

At the same time, the output from
the detector should be separated
carefully from the input leads, both
physically and electrically, so that
there is a minimum tendency for any
H.F. leakage into the audio side of
the receiver, which will only lead to
poor quality, coarse reaction control,
threshold howl, and sundry other
objectionable effects.

A Central Earth

The feed to the detector valve is,
in the majority of cases, taken
through the primary of a transformer,
and in order to overcome threshold
howl it is advisable to select a trans-
former with a fairly low inductance
primary. This point is very desirable
where the second stage is also trans-
former-coupled, for the overall am-
plification is so high that the slightest
instability in any circuit will greatly.
upset the performance of the set.

Another point which has been
found to be advantagcous is the
centring of all earth returns to a
common point, rather than connecting
to the nearest point of earth potential.

Feedback Faults

On many occasions this method
has cured obscure defects in-portable
circuits. It should be realised that
cither audio or radio feed-back in
any set—more especially a portable—
will in ninety-nine cases out of a
hundred result in poor quality repro-
duction.

The feed-back is always due to
faulty layout or wiring, for by careful
thought all wires and components
can be safely positioned to give
satisfactory results.

It is impossible to stress this point
too strongly, for once these troubles
are settled all is more or less plain
sailing.
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HY use one room only when
you can make efficient exten-
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these handsome fittings? They
are so easy to wire—no compli-
cated diagrams to follow ; in one
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noisseur. Investigate them now,
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All About the §
Folk of the ¢
Wild

Here is a fascinating book for the boy who
loves the great outdoors. A book that tells
all about the wonders of Bird and Animal life
and is profusely illustrated with remarkable
action photographs. There are also two beau-
tiful coloured plates by well-known artists.
The NEW NATURE Book is amusing, aston-
ishing, and instructive. If you want a present
that cannot fail to please any boy, make sure
you get this wonderful book.
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Products PAR EXcellence
as specified and recommended for

THE “M.W.” THREE
THE “MAINS-POWER” 3
THE “PLUS-X” FOUR

Delivery by return

% “M.W.” DUAL COIL
12/6
« STAR-TURN ” COIL 15/
| NEUTRALISING COND. 4/6
DIFFERENTIAL COND. 5/-
STANDARDSCREEN10"x6"
Copper 4/-, Alum. 2/-
HF. CHOKE - - - 3/6

600-ohm RESISTANCE (with holder) - 2/6 §
COPPER FOIL, 21" x 12" - - - - - 4/
DRILLED SCREEN, Copper 4/6, Alum, 2/9
5-PIN HORIZONTAL VALVE HOLDER - 2/

IF YOU AREON D.C. YOU CAN MAKE YOURSET
an ALL-MAINS RECEIVER for 30/-

E “ Secol ’ is the name of the |

marvel H.T. Eliminator, with

Trickle Oharger.

Output 130—160 m.a.

UNSOLICITED TES-
TIMONIALS : —
by by far the
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ever had.”

“ Has improved my
sct 50 per cent.” |

* Perfect reprodue- !
tion and no hum.’
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Sole Distributor :—
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FEATHERSTONE BUILDINGS
HIGH HOLBORN, LONDON, W.C. 1 |
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If your requirements are

wireless, yon willfind the

1931 WILL DAY Cataloguse

lnﬂspcnsabl& Complete details of al} lead-

ing sets and components have been caretuliys
listed, priced and illustrated.

The Catalogue is entirely free to callars.

Post free, 6d.

WILL DAY LTD.

(The Best in the Wast)
LISLE STREET,

Ph(nw Regent 0921 arul ouz

Aavertlsement-s '

/
g, As far as possible all advertisements |}
)} appearing in “ Modern Wireless ” g
are subject to careful scrutiny before
publication, but should any reader i
; experience delay or difficulty in )
3 getting orders fulfilled, or should
;| the goods supplied not be as
i advertised, information should be i
5 sent to the Advertisement Manager, j

*Modern Wireless,” 4, Ludgate
l\t Circus, Loudon E.Cy4.
- EELEX
MOISTURE RETAINING
EARTH BGWL

Supplied with 9 ft.
tubber-covered lead con-
pector, price 5/8 each.
Write for List Sz,
J.J. EASTICK &SONS,
Eelex House, 118 Bunhill
Row, LONDON, E.C.t
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average receiver to reach a pretty
high standard. It is possible to over-
come, or rather to compensate for,
many of the faults in the average loud
speaker by introducing deliberate
distortion i the set for counter-
acting that other distortion.

An account of the various ways of
doing this was given in an article
called “ Frequency Faking ” that re-
cently appeared in “ M.W.”

An Improvisation

But frequency faking is at best but
an improvisation. It is legitimate to
introduce an over-amplification of
low notes in a set in order to compen-
sate for an under-production of low
notes in a loud speaker, but I do not
think we want to regard such a scheme
as a final solution.

Surely it is much better to concen-
trate on getting a straight line at
every step. By all means resort to
frequency faking to cloak the in-
adequacy of present apparatus, but
do not let us lose sight of"its limita-
tiobs. .

For instance, will it ever be possible
to arrange a bass distortion in a set
that coincides exactly with an opposite
effect in a loud speaker? Maybe it
will, but it implies an accurate
matching between one definite ampli-
fier and one definite loud speaker
operating in certamn closely-defined
circumstances.

Making the Best of i

Commercially this is not a propo-
sition likely to appeal to the manu-
facturer. So in our quest for quality
we must look much farther ahead than
the measure of the success our pre-
sent improvisations might obtain even
if developed to their logical con-
clusions.

On the other hand, I repeat that

‘there can be no harm in diverting a

little from our main .aim in order
to apply to their best advantage our
present not too bad circuits, com-
ponents and accessories.

Anyone who refused to travel in a
present-day motor car because of the
possibility of something much better
being evolved in the futuré would be
an impractical idealist, and much
more s0 would be the manufacturer
who, having the opportunity to do
so remuneratively, refused for the same
reason to make cars.
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Pa«"sports for Porta bles

1 the conference of the Union
Internationale de- Radio-
diffusion, which finished a few

days ago at Budapest, one of the

matters which came up for discussion
concerned tourists’ portable sets.

If any of our readers have been

abroad with a portable set they know

to their cost the difficulties that are
put in their way.

What with signing forms, customs
dues, tipping, ete., one would think
that anybody going abroad these
days with a portable set was a sort of
super-spy.

However, the Radio Upnion hopes
to change all that, and we wish them
good luck.

N

Only a Rumour!

Rumours about the Pope's wireless
station at the Vatican have been
numerous and varied. Certainly the
rumour has been very strong that the
Pope himself will broadcast to the
whole world.

We see in the “ Catholic Times,”
however, that these rumours have
become so strong that the official
organ of the Vatican City declares
that not only are such rumours not
confirmed, but there has never been
any intention of the Pope broad-
casting.

Have You Heard it?

The station, by the way, is practi-
cally ready, and all that now remains
is that the electrical power arrange-
ments have to be altered in order to
supply the transmitter with the neces-
sary juice. Probably by the time this
issue is on sale, however, many of our
readers will have picked up experi-
mental transmissions from the Vatican
broadcaster.

A Fine Record

Last year the total length of the
B.B.C. transmissions amounted to
64,467 hours, and out of this total
the aggregate length of breakdowns
only amounted to 19 hours 20 minutes.
This works out at a percentage of
0-03. The B.B.C. engineers ought to
be very proud of themselves for this
remarkably fine record.

“There’s a Good Time
Coming ”’
Lately the papers have been full ot
the striking evidence of the success
(Continied on page 679.)
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1 of the radio industey this year, and,
| in fact, the industry has been pointed
i | -~ to as evidence of the dawn of an era of
1 ] begter times in Britain. :
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girls. “THE POPULAR BOOK
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be made to the Sole Advertising Agents,
JOHN H LILE, LTD,,

4, LUDGATE CIRCUS, LONDON, E.C.4.

MoDERN WIRELESS:

The B.B.C.’s idea of broadcasting
famous people via gramophone records
was certainly a bright one, but there
seems to be some argument as to
whether this scheme can be termed
really successful.

"~ We, for our part, think such broad-
casts of outstanding interest, but
it would be interesting to have the
views of our readers on this innovation.

A Pleasant Surprise

The Northern Wireless Orchestra
has got another lease of life, for its
members have had their contracts
extended until March 31st, 1931.

Readers will remember that it was
announced by the B.B.C. a little
while ago that the Northern Wireless
Orchestra would function in its fully
constituted form until the New Year,
and this unexpected extension of its
lease of life certainly came as a
pleasant  surprise to  Northern
listeners.

Popular Wireless

Here are some figures that will open
your eyes. There were 13,478,600
wircless sets in use in the United
States on July 1st, 1930. This works
out at about one set to each nine
persons.

New York State, with 1,752,000,
had the largest number, followed by
California, with 1,470,000 receivers.

That National Theatre

Readers have no doubt seen in the
press the suggestion made by Mr.
Harley Granville Barker, the dramatic
author, that what he calls a portion
of the “ profits ”” of the B.B.C. should
he allotted by the Government for

(Continued on page 680)
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You will ecsily recognise its
artistic three-colour cover.
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| priced.

No. 3 Pat, -
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One of the 14 Clix lines included in the
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Write for descriptive leaflets.

LECTRO LINX, LTD. |

254 VAUXHALL BRIDGE ROAD, $.W.1

—

—SOLVEALL— /WwET)
H.T. TROUBLES / BATTERIES
Per doz. No 1. No. 2. E E]
s, d. s d,
Jars {(weXxed) - 1 3 1 6 TAY
Saecs » - » -1 2 189 i
Zincs- - - - 10 -
Torminaiso 07 5 1 N\~ SELF ~
Trade Supplied. GENERATING,

LONG LIFE : SILENT : ECONOMICAL

Sample doz. {18 volts), complete with
bands and.electrolyte. No. 1, 4/1; No, 2,
5/-; post 9d. ; terminals extra. No. 3,
with terminals, 7/6 {10,000 milli-amps),
sample unit 6d. Orders 10;- carr. paid.
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the purpose of establishing a National
Theatre.

“A credit of about £1,000,000
would be needed to meet the cost of a’
National Theatre,” said Mr. Barker.
He doesn’t think it practicable to
raise a credit of & million pounds by
private subscription; he thinks we
ought to look for pubhc money, and
he wants official approval of his
scheme.

Listeners’ Money

Well, if listeners have any say in
the matter he won’t get it, for, to
begin with, as the B.B.C. pomts out,
there is no such thing as * profits.”
The money received by the B.B.C.
has its origin in the licence fees paid
by hsteners and those fees are paid
for one thmg, namely, broadcasting ;
but Mr. Granville Barker wants a
National Theatre subsidised out of
money subscribed by listeners to the
B.B.C.

The Boid Truth

Radio drama is not so tremendously
-popular that listeners would get their
money back in any way in the form of
entertainment from relays from the
National Theatre. In short, a
National Theatre simply means a
theatre where plays would be put on
which could not pay their way
because the public simply doesn’t-
want them ; a theatre which would
exist because of a subsidy.

That subsidy is certainly not going
to come out of the listeners’ pockets,

is pressed at all the matter will be
brought up in Parliament.

Worse.than the Road Fund

Mr. Holford Knight, K.C., M.P,
who is a member of the Nationl
Theatre Executive Committee, stated
the other day that ahy Government
with a whiff of audacity would con-
centrate on its promotion, ie. the
National Theatre scheme subsidised
from listeners’ money. ‘‘ Audacity ”
is a good word ; it would be a million
times worse than the Road Fund.
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FIFTY
GUARANTEED
CIRCUITS

will be presented to every
reader of ‘Modern Wireless”
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No More Rake-Offs

It is up to listeners to watch this
scheme very carefully, and see that
their money is not* used for any
purpose other than broadcasting. As
it is, the Post Office and the Treasury
take a very large rake-off, and the
B.B.C. programmes are not so tre-
mendously marvellous that they can-
not do with every penny for their
improvement.

Where Is 1t ?
The “ Daily Mail ” was asking the

January.
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and mysterious wireless station that is-
broadeasting threats against the Red
rulers of Moscow in the name of
General Koutepoft ¢ >

This station is supposed to be
operating in Russia, somewhere on
the shores of the Besphorus, in
Anatolia, in-Rumania, in Bulgaria,
Poland, Persia, and in fact all over
the shop.

Listen Carefully

It is reported that the broadcast
voice from this station prattles some-
thing like this : “ Listen, all Russia !
Koutepoff speaking. The time to
avenge the wrongs and sufferings of
Russia is at hand.  The pagans who
are holding holy Russia in their
bloodstained hands are doomed. I
have spoken! Listen carefully.”

Like a Thriller

It sounds like a thriller, doesn’t it ?
Anyway, the Dictator of Russia,
Stalin, is said to have given orders
to locate the station and to bring
the speaker to him dead or alive.
Koutepoff, by the way, was the White
Russian leader living in Paris who
was recently kidnapped in a car in
daylight. It is thought that .he was
kidnapped by the Ogpu.

Radio and Poetry

Mr. Masefield, the Poet Laureate,
whose play “ Pompey the Great " was
recently broadcast, delivered a lecture
the other day in the course of whlch
he said that broadcasting could be a
great asset in the dissemination of
poetry. To him it seemed a joy to
speak to people five thousand miles
away, and to feel that people whom he
could not see might be listening to
poetry and hearing sentiments ex-
pressed which might let them go to
their beds with feelings of joyfulness

and it is quite likely that if the scheme  other day: “ Where is the powerful and happiness.
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December, 1930 Mobern WIRELESS

WISH YOURSELF A HAPPY XMAS

Build a new receiver with_

a Ready Radio Approved Kit

Complete Price Llst of all the Approved Parts

s, d. s, d.

1 Drilled ebonite panel 18 in. x 7 in. 1 Dubilier 1-mfd. fixed condenser 2 -6

s in. .. b o 6 0 2 Dubilier -o1-mfd. eondensers .. .. 6.:0

1 Cabinet, with 1o-in. baseboard 110 0 1 ReadiRad -0o003 fixed condenser 10

1 ReadiRad -0005-mfid. condenser 4 6 1 ReadiRad -o0o01 fixed condenser . 10

“ 9 1 ReadiRad Duograph dial 6 6 1 Varley 100,000 resistance and holder 7 0

" 1 Cyldon -oo01 Bebé condenser 5 0 r Bulgin 1.000-ohm link resistance .. 9
2 Bulgin B/m. neutralising condcnser:, 2 ReadiRad grid leaks with holders (x

] +00005 .o 9 6 meg. and 2z meg.) . 2 8

1 ReadiRad on -off swntch 10 1 Atlas Rheograd umversal L3 8 6

- 1 ReadiRad 3-point switch 1 6 1 ReadiRad “M.W." screen, 1o m. x 6in. 2 0

4 Telsen sprung valve holders p 4 0 10 Belling Lee terminals, ¢“ B’ 5 0

1 ReadiRad “ Star Turn * Selector coil 12 8 2 Clix sockets and plugs 8

1 ReadiRad ** M.W.” dual-range coil 15 0 1 ReadiRad single-coil holder 10

1 ReadiRad “ Hilo ”” H.F. choke 4 6 1 Packet Jiffilinx tor wiring 2 6
1 Varley output filter choke 1 0 0 4 Valves as specified (S.G., Det., L F.

1 Telsen L.F. transformer ratio 3-1 12 6 aud Power) 7 8

1 Strip, 18in. X 2 in. x y-in. 2 0 1 Lewcos plug-in coil as reqmred 5 3 6

1 Dubilier 2-mfd. fixed condenser 3 6 Wire, screws, flex, G.B. plugs, etc. il

TOTAL (including valves and cabinet) £1121120

Any of the above components can be supplied separately, if desired.

3
A B
less valves £7:13:6

orLkasy Payments KIT A logoehe

or 12 equal monthly payments of J 4' o
edinle 01&1‘041‘6/2 KIT B pith valves £10.:1:0
or 12 equal monthly payments of 1 876
KIT C yith valves £11:11:0

w or 12 equal monthly payments of 2, 47 3
TO I[NLAND To OVERSEAS N
CUSTOMERS— CUSTOMERS—
Your goods are ,,Aeiﬁ,yoz';,fgofd: Ialr;
despatched PiOyS g packed for export x —
e or carviake | | S el 159, BOROUGH HIGH STREET.
b o s LONDON BRIDGE, SE.1
] o %

Ready Radio (R.R., Ltd.), 159, Botciugh High Street, London Telappone:Hop 5555 (Private Erdhvﬂ]e) fdeylams; READIRAD, SEDIST.

Budge, S.E.




Mopern WIRELESS De?.

Price 35 guineas.

The Ediswan All-Electric AN
Power Pentode Three. E
Price 20 guineas.

The Ediswan All-Electric
Power Peatode Two. -
Price £14.19.6. ‘

The Ediswan 3-Valve
Receiver (Battery Model),
Price £9.18.6.

Your radio dealer has
particulars of Ediswan
H.P. terms.

ALL USING THE AMAZING MAZDA VALVES

Adot. of The Edison Swan Eléctic CGa



