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The receiver that inakes
the most efficient use
of three valves

Without soldering and with only
20 wires you can build this won-
derful receiver — The Mullard
Master Three.

The Simplified Plan of Assembly
is easier to read than a map and
ensures complete success.

One dial brings in station after
station, another controls volume.
Tuning is as simple as setting the
‘hands of your watch.

Gives you a choice of six or more
programmes at loud-speaker

strength.

!
POST THIS COUPON NOW! The simplest and cheapest three-

The Distributors, - "
“Radio fof the Million,” valve set ever designed.
66, ncolins SRR Send the coupon to-day and make

London, W.C.2. h
I enclose two penny stamps covering postage of one the Mullard Master T ree your

complete set of ‘A.B.C. CONNECTING LINKS given 1928 receiver.
free with simplified plan of assembly for the MULLARD
MASTER THREE.

T A —— Mullard
Address

........................................ MW, MASTER ° RADIO
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THE “RADIO-GRAM” FOUR

as described in this issue by

Mr. A, JOHNSON-RANDALL

Mahogany Cabirep, wlth baseboard .
Ebonite Panel 52 7 x ¥, xe:sdy
drilled _and hole eut !or drum oontrol
Copper Floor, 26* x 117 e
Copper Shields, as deaouhed = :
Dubilier Mica Oondensers, -1 mifd
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Any of the above parts supplied separately as requ]red
Send 1id. stamp for catalogue and lists,

Lists deafing with the 1928 * SOLODYNE,"
the “ MUSIC MASTER " and .other latest
Receivers, including 36-page catalogue containing
Jull constructional jelmls of the Magnum Screened
Receivers, will be sent on receipt of 13d. stamp.

We Specialise in the

1928 “SOLODYNE”

As described in the Jan. and Feb. issues
*Modern Wireless,” and can supply the kit of
parts price £17 17s. 0d.

or, if desired, the set ready wired and tested,
price .. o7 .. £21 0s. 0d.
plus Marconi Rovyalties B £3 2s. 6d.
Any separate parts can be supplied as required.

THE MULLARD
““ MASTER THREE”

Complete kit of components £5 1 55- Od-

Or Ready Wired and Tested %56 -6s. 0d.
Plus Marconi Royalties A d £1 17s. 6d.

g
SRR iy

BURNEJONES

wige e G O W kTDay

MAGNUM ~ HOUSE

TELEPHONE : HOP 6257

288,BOROUGH HMIGH ST,
LONDON. S.E.I

£40]
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STANDARD WAVETRAP

As used in the original (928 « SOLO-
DYNE” and “BUSINESS MAN’'S
FOUR.” 1H/f=

Screening Box for the above 5/e

This indispensable unit is suitable for use
with any receiver and eliminates the
unwanted station.

COILS FOR 1928 ““ SOLODYNE ”’

o

As used in the original 1928 “SOLODYNE.”
Per Set of three including bases, B.B.C. waveband,
£2 5 0

Set of 3 Coils for hish waveband, less bases,
£2 5 0
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IME was when to claim “ seven coun-
tries on the loud speaker”from a home- .

built Set was a remarkable statement.

The Cossor © Melody Maker” has proved it

to be a modest claim. Hundreds are spon- ®
taneously writing to us every week to tell

us of results far exceeding anything we o ‘
have ever said of the Cossor « Melody

Maker.” Now comes a letter from a user q

who has actually heard American broad- @
casting on three successive nights. Read c
his letter . . . “For selectivity, ease in hand-

ling, simslicity of assembly and low cost,” o

he considers the Cossor ¢ Melody Maker ”
to be THE Set of the Season. How simple it

really is you can only know when you have )
built it yourself. As{ our Dealer (or send

a post-card to A. C. Cossor, Ltd.,) for the
free Chart, “ How to build the Cossor
*Melody Maker,’” and begin - to-day.

on his home-built

Cossor
Mtelody Maker

@ 1781

Adwt A. C Cossor, Led.. Highbury Grove, London. N. 5.
218



March, 1928

<

Vol. IX. No, 15.

‘ §
3
3,

X

MoberN WIRELESS

e

i; 9
N

Three Popular Sets—The Question of Debates—The Regional Scheme.

Three Popular Sets
NYTHING which legitimately enhances the popu-
A larity of radio, and at the same time helps foster
the interest of the amateur and the prosperity of

the radio trade, deserves encouragement.

During the last few months three well:known radio
firms have done much to increase interest in radio. We
refer to Messrs. Ediswan’s, Mullard’s, and Cossor’s ; and in
this issue we are pleased to pay them a tribute and to
devote editorial space to a practical review of the-three
sets they have made so widely known and so justly
popular—The Edmwan “R.C. Threesome,” The Cossor
“Melody Maker,” and the Mullard * Master Three.”

It is no exaggeration to say that, thanks to the publicity
given to these sets, they have been built by hundreds of
thousands of amateurs—many of them but newcomers to
the great game of radio, but newcomers who’s initiation
has been rendered easy and attractive by the excellent
propaganda of Cossor’s, Ediswan’s, and Mullard’s.

Our Pictorial Blue Prints
LTHOUGH the above firms have undoubtedly bene-
fited by the success of their sets, it must not be
forgotten that the radio trade as a whole has also
benefited—and very considerably, too.

Forthe “ R.C. Threesome,” The ¢ Melody Maker "’and the
“ Master Three ”’ receivers have been bwlt by thousands
and thousands of people who have purchased radio com-

{:onents for the first time, and so all branches of the trade
ave been stimulated.

In devoting space to these three sets we have in mind
the new amateur who, having built his receiver, wants to
know more about it—its operation, its maintenance—
how, possibly, better results can be obtained, and how the
circuit is ““ composed,” etc.

The pictorial blue prints and the information given in
Mr. Dowding’s article should, therefore, prove very useful ;
and if by chance some readers of this month’s MopERN
WIRELESS have not yet constructed one of the three sets
dealt with, we advise them to make their choice and then
write to the firm concerned for the necessary particulars,
otherwise they will remain with the minority !

*‘ Festoons of Red-Tape”
THE chance of hearing debates of a controversial
nature seems as remote as ever, and judging by
the statements issued from Savoy Hill, the B.B.C.
Governors, despite lengthy deliberations, have given up
the idea altogether.

219

“ Playing safe ” is an expresssion we are all familax
with—none more so than since the Governors of the B.B.C.
came out of their shells and began to let listeners become
aware of the fact that they were alive.

We hoped—when this manifestation of life was made—
that the Governors would really exert themselves, and
that, failing that, they would at least shut a blind eye,
like Nelson, to the festoons of red-tape dangled as a warn-
ing sign before their eyes by the P.M.G.

But no; the fact that certain gentlemen whko had
tentatively agreed to allow their debates broadcast
decided that they could not guarantee to keep their re-
marks free from controversy evidently scared the
Governors; or perhaps the festoons of red-tape were
dangled with more emphasis before their eyes.

Anyway, the result, after lengthy * deliberations,” is
another triumph for the * c¢a’ canny ” school—the aban-
donment of debates which might have proved really
worth while and another example of an age which besides
depriving a citizen of the rights to buy chocolates after
8 o’clock, ete., now decides that free speech, as expressed
in a good argument, is unsafe and generally verboten.

If the P.M.G. would dangle his red-tape at some of the
third-rate items in the programmes, we should all owe
him a vote of thanks, but the loss of good stinulating
debates is not only exasperatingly childish in origin, but
seriously damaging to the prestige of those concerned.

The Regional Scheme
EXPERIMENTS are still being carried out in connection
with the proposed Regional Scheme which, one day,
may provide the whole country with alternative
programmes from a number of high-power stations.

But in spite of the time which has already lapsed since
the Regional Scheme was first mooted, nothing definite
has yet. been done—and although there have been many
rumours as to. the sites of the new high-power stations, it
is certain that, so far, none have been chosen.

Captain Eckersley made this quite clear at a recent
meeting of the Institution of Electrical Engineers, and he
also pointed out—during the reading of a very interest-
ing paper—that it would be desirable to erect twin
wave-length stations to give listeners the maximum
opportunity of selection of alternative programmes.

But although discussions about the Regional Scheme
are always interesting, and although Captain Eckersley’s
comments are always worthy of close attention and
respect, we cannot help wondering whether the Regional
Scheme will ever come to anything.
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An Article of Practical Value.
By H. W. BULSTRODE.

osT users of valve sets dislike

the operation of disconnect-

ing the batteries when the set

is not in use, and consequently most
modern sets have a push-pull or other
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single switch in one of the filament
leads, as in Fig. 1.

Using Two Switches
It is generally imagined that by
this process the batteries are cut out,
but this is only partially true; for
although the L.T. switch causes the
filament circuit to be broken, the
L.T. battery and the H.T. battery
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are still in circuit via the vacuum
of the valve and ’phones. Where
this fact 1s recognised another single
switch is sometimes used, asin Fig. 2.

The double switching can be accom-
plished with one D.P.D.T. switch,
as in Fig. 3, but this has the dis-
advantage of requiring six holes
to be drilled in the panel.

The writer some time ago accom-
plished both switchings with one
switch and one-hole fixing.

An ordinary two-way push-pull
switch of the usual type should be
obtained, and the longer spring
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should be shortened to the length
of the shorter one. Break the con-
nection between H.T.— and L.T.+,
connect L.T. 4+ to the back screw
of the switch, H.T. — to one spring
and filament lead to the other, and
then both hatteries-are disconnected
when the push-pull is in (Fig. 4).

The writer calls this a simultaneous
two-way switch, to distinguish it
from the original which is really an
alternate two-way switch.

It may be objected that this does
not give a complete break, viz., that
the current can still leak via the
ebonite on the rod, but this is no
different from any other switch
where the ebonite panel is the con-
nection between the parts.
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¢ DISCOVERY DATES &
PBBPIBBODOPRBVODDBOR

Joseph Henry, the American scien-
tist, was the first man to point out
that the charge of a condenser is
oscillatory. This was in 1840.

* % *

Marconi first came to England in
1896, and his first experiments in this
country were carried out at West-
bourne Park, London, W.

It is less than oune hundred years
since Michael Faraday discovered
electro-magnetic induction between
two entirely separate circuits.

The first paid wireless telegram was
sent on June 3rd, 1898, by Lord
Kelvin from the Needles Station, Isle
of Wight.

220
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3 ACCUMULATOR  STOPPERS 2
el R

MATEURS generally fail to realise
the importance of the accumu-
lator stopper to the well-

being of the. buttery, and the loss of
such an article usually occasions little
regret on account of the fact that it
is replaced forthwith by a cork of
similar dimensions.

However, a good aceumulator stop-
per will be found to have a tiny hole
or vent running through it; the object
of which is to equalise the atmo-
spheric pressure within and without
the accumulator, and also to provide
for the escape of any small traces of
gases which may be produced while
the accumulator is in use. Further-
more, the small hole in the accumn-
lator stopper allows the escape of
gases when the accumulator is being
charged, but, at the same time, it
prevents the escape of acid spray.

If, therefore, an accumulator stop-
per is lost, and a cork is used to re-
place it, the cork should have a small
hole drilled through it. A hole of this
type can readily be produced in the
cork by burning through it with a red-
hot knitting-needle.



March, 1928

MobperN WIRELESS

=
H
H
H
H
H
H
H
M
34
3
H
I
32

T regular intervals the newspapers are filled with

tosh about wireless. This is understandable.

The newspapers have, so to speak, been shivering

in their shoes ever since the B.B.C. began to announce.

items of news to listeners. If this sort of thing continues

and increases, they moan among themselves, “ What will
become of us ? > Moreover, since the
B.B.C. specialises, so far as news is

Mr. St. John Ervine is not only a dramatic critic and playicrigh! of greust distinction, but a writer who, in essays.
articles, novels, and stories, has shown that, like Mr. Bernard Shamw, he has the refreshing gift of exposing the nurroie-
minded and intolerant failings of humanity in a way which make them look incredibly silly. In the following brillian t
article Mr. St. John Ervine’s pen flickers like forked lightning ebout those critics—if they can be dignified by such «
title—who never lose an opportunity of talling, or writing, nonsense about the B.B.C. We have all inet the “Piffling
Percys ’ mentioned in the following article, and most of us have longed for something to happen to them—something
rather sudden, and rather painful ; but hard though their hides muay be, and thicker than cocoanuls the self-complacency
which protects their blatant * minds,”’ it is doubtful whether any ** Piffling Percy '’ reading Mr. St. John Ervine’s
pungent article will fail to squirm, and feel a trifle more piffling than usual. And if, by ehance, any ¢ Piffling Percy ’’
thus affected mends his ways and, in future, refrains fronmt snapping ot the B.B.C.’s efforts to overcome a real difficulty
in connection with the English language, then this article will not have been writicn in vain.—The Editor.
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and-sixpenny crystal set which he is mentally incapable
of understanding, finds himself one evening totally unable
to hear anything from London or Daventry, piffling Percy
immediately writes to one of the newspapers and asserts
that the B.B.C. is governed by persons of an unintelli-
gence that is bevond belief. The newspaper immediately
places piffling Percy’s complaint in a
prominent place, causing that fool to

concerned, in strict accuracy, the news-
papers have been compelled to pay
more heed to the facts.

It is perfectly useless to state that
the whole of London is under water,
when the announcer has informed
the entire country that the floods have
been confined to a narrow area.

Truth Compulsory

The B.B.C., in short, is seriously
cramping the style of the descriptive
reporter, who prefers to say that the
whole of the Turner collection in the
Tate Gallery has been ruined by
flood rather than to acknowledge that
a small portion of the pictures has
been ruined. That is why the news-
papers neglect no opportunity of be-
littling the B.B.C. and finding fault
with it.

Mr. St. John Ervne, the famous play-

o about with a swelled head for the
best part of a fortnight.

Or a gentleman—to whom heaven
has given a mind which, however,
he prefers not to use—writes, with
great difficulty and frequent reference
to a dictionary, to ask why on earth
he should be obliged to listen to
“~talks.”” Why can’t he have more
music ; meaning, by music, an infernal
din called jazz ?

A “ Sick Hyena”

The newspapers ““ star ” this ass’s
complaint, and wax very sarcastic over
the fact that the B.B.C. is trying to
“ improve ” people’s minds for them.
They do not take the trouble to scan
the programmes and inform the mind-
less fellow that there is almost an
excess of music of all sorts in the pro-

If pifling Percy Puggins of Biggles-

wade, having invested in a three-.

wright and critic, who writes the accom-
panying trenchant article.
221

grammes, and that the * talks ” are
few. Nor do they ask him who the

K
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douce he thinks he is that programmes should be drawn
up exclusively for his entertainment.

The multitudes of people, especially in the country,
who thoroughly enjoy the talks’ are to be deprived
of their pleasure because this idiot wants to listen all
afternoon and evening to moans from a gang of epileptics
calling themselves a jazz band. “1 wanna go—I wanna

go—1I wanna go right down to where ma swee-ee-tie wan’s'

a-g0!” That sort of stuff. Heavens, that a creature
should be born into the world in agony and hope, and
be expensively and gcarefully nourished and educated,
‘merely in order that, when he has achieved manhood, he
should howl like a sick hyena that he wan’s a-go, wan’s
a-go to see his swee-ee-tie !

Abysmal Ignorance

The latest attempt to discredit the B.B.C. has taken
tthe form of a complaint against standardisation of accents
‘and pronunciation. The B.B.C. having received many
complaints from listeners all over the country at varia-
tions of pronunciation which are obviously confusing—
particularly to people who are not quite certain of the
way in which words should "be spoken—resolved to
appoint a committee of persons to make a list of agreed
pronunciations of disputed or difficult words. Immedi-
ately there was an outery.

Was the B.B.C. going to impose a standard pronuncia-
tion on the public # Freeborn Englishmen, with a passion
for individuality, would never tolerate such an outrageous
mfringement of this right to do what they darn well
pleased. And who were these comrmittee men, anyway ?
Piflling Percy of Biggleswade wanted to know. The
B.B.C. meekly answered, “ Well, the Poet Laureate ! . . .”

“ Oh,” Piffling Percy snorted, ““ an’ 00" might ’e be ? ”

“ Dr. Bridges; who is not only a poet, but a very
distinguished authority on English speech ! ”

“Oh, is ’e ? Well, I’'ve never ’eard of 'im. W'y didn’t
you put Bottomley on the committee ¢ ‘Eknows a bit,
‘e does!”

The B.B.C. was unable to appoint Bottomley for a
sufliciently good reason: that great man was then en-
joying the hospitality of His Majesty the King for a pro-
longed period.

* *“An’ ’00 else 'ave you on vour bloomin’ committee ? 7
Piflling Percy continued.

Mr, George Bernard Shaw, here shown making friends with
the microphone, "is a member of the B,B.C.’s ‘committee on
) pronunciation.

“ Bernard Shaw.”

“ Wot ! Bernard Shawr! That chep Shawr wot writes
plys? W’y, e issen even English ! ’E’s Irish!”

*“ He knows a géod deal about the English language.”

“ Lawlummy ! Fency a chep like thet attemptin’ to
teach me English. T meantosy!”
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“ Then there is Sir Johnston Forbes-Robertson.”

“Ow ! Ector chep, isseny ? Scotch!”

“ Oh, yes, but he has the finest speaking voice that
has been heard on the English stage for a great many
years. He has acted in Shakespeare.”

“Nah, down’t talk to me abaht Shikespeare. I've
‘eard all I want to ’ear about ’im. “ Qo else ‘ave you on
your committee ? ”’

“Mr. Logan Pearsall Smith and Professor Daniel Jones.”

*“ Never ’eard of either of em ! ”

“ Perhaps not, but they are nevertheless distinguished
men who have studied the English language for years.”
At this point, the B.B.C should have continued in the
following fashion. It did not do so, but I take the liberty

Three great authorities upon the English language—Sir Johnston
Forbes-Robertson (left), Mr. George Bernard Shaw, and (right)
Dr. Bridges, the Poet Laureate.

of telling Piffling Percy what the B.B.C. ought to have
told him. “ And now, Mr. Piffling Percy, let us tell you
something. You are an ignorant, ill-bred and conceited
ass. You know nothing, and are nearly incapable of
learning anything. You think because the Daily Squeaker
printed your semi-illiterate letter on its principal page
that you are entitled to be impertinent to men who are
your superiors in every respect.

“You are a typical product of a pseudo-democracy
which encourages fools like you to imagine that you—
who know nothing at all—may criticise and insult men
who have given their lives to studying subjects of which
you do not even know the names. Let us tell you exactly
what you ought to do. You ought to accept instruction
from your betters with gratitude and humility, and be
extremely thankful that your betters take any notice of
you at all. Now, go back to Biggleswade, and make an
etfort to realise just who and what you are, and in future
do net waste our time with your impudence.”

Preventing Confusion

How the B.B.C. manages to refrain from talking to
some of the people who ecriticise its work in that fashion
I cannot understand. The B.B.C. is not trying to impose
a  pronunciation upon the community, although it is
perfectly obvious that the pronunciation adopted by the
announcers will, in time, become the common pronuncia-
tion.

It is attempting—and very properly attempting—to
prevent confusion in the minds of its listeners by pro-
nouncing certain words in a variety of ways. Thousands
of us are familiar both with the meaning and the spelling
of some words which, however, we do not know how to °
pronounce because we have never been told how to
pronounce them, nor have we ever heard them pronounced.

How many English people know how to pronounce the
word “gillie ” 7 1 have heard an English novelist, speak-
ing through the microphone, pronounce it in a way which
must have made every Scottish gamekeeper who heard
him roar with laughter. Heé pronounced it as if its “ g ”
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had the sound of the “ g ” in * gentleman ” or “ general,”
whereas it has the sound of the “ g ” in “ girl ” or “get.”
The majority of people south of the Border perfectly well
know what a gillie is, but thousands of them do not know
how to pronounce the word because it has no relationship
to anything that happens in their lives.

"Does anybody suggest that the B.B.C. should allow its
announcers to settle, each for himself, how he shall speak
this word ? Are those who pronounce it incorrectly to be
confirmed in their error by some of the announcers, and then
completely confused by others who insist on pronouncing
it correctly ? A great deal of infantile humour has been
expended on the word “ pejorative,” which appears in
the list of “ standardised ” pronunciations. Personally,
1 do not know what this word means, and I cannot find
it in my edition of Webster’s Dictionary ; so 1 am not
worrying much about how it is pronounced, since it is
extremely unlikely that I shall ever have to say it.

But there are a number of rare words that announcers
may sometimes have to use in connection, perhaps, with
some unusual announcement ; and common sense suggests
that they should come to an agreement about the way in
which these words are to be said.

Horror of Exaggerated Accent

The whole business of pronunciation is complicated by
questions of snobbery. For some reason or other, people
residing in the South of England imagine that they alone
speak good English ; although the South of England voice
has been so corrupted by Cockneyisms that even persons
of good education flatten their vowels. I have lately been
sent a number of gramophone records, in which authori-
tative persons speak what they fondly imagine to be
“ good English.”

One of these speakers flattens every vowel he utters!
People whose way of speech resembles nothing so much

" the microphone.
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as a squeak will assert, “ Oo, yees, eh theenk the propah
wey to speak Hengleesh ees to speak it lake the nace,
refaned people in the South of Eenglan’! Soo nacel

Soo refaned! Oo, soo nace! Oo, soo refaned!” Surely
the question of pronunciation is a question of clarity ?

America’s Queen of Jazz is here shown with two well-known
orchestral kings .and Paul Whiteman, the Sultan of Syncopation.

We speak, presumably, to be heard and to be under-
stood. We desire also to speak with some beauty in our
voices. The “ refaned "’ voice is almost an inarticulate
voice : it is a most hideous bleat. A week or two ago I'
listened to a water-diviner describing his craft through
He had a West Country accent,
with a strong burr, but he was a joy to hear, for
not only was every word that he spoke clearly and
intelligibly pronounced, but his accent itself was de-
lightful.

The B.B.C will not compel us all to speak with a Tun-
bridge Wells accent, but it will accustom us to pronounce
certain words in a way that will make them recognisabla
to all of us.

1
|
ek

¢ Whether we like it or no,”’ says' Mr. St. John Ervine, ‘‘ the B.B.C. is certainly going to affect the pronunciation of the English

language.”’

How true is this dictum will be realised when it is remembered that thousands of pupils now listen regularly to the

educational broadcasts of the B.B.C.
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Some light on the meaning of Morse messages from ships at sea.

BY A WIRELESS OPERATOR.
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vcHE has been said recently

about the interference caused

by ~ Spark,” though wireless

“fans ” who can read Morse will find

much to interest them among this
interference.

But even though one iz a Morse
expert and can comfortably manage
thirty words per minute, the rapid
interchange of abbreviations which
takes place between ship stations is
rather confusing.

Sea-going operators are a hniried
race, and abhbreviation comes as
second nature to them. GM, GA and
GN are used in the place of the more
understandable ““ Good morning,” ete.
(Dutch ships can be relied upon to
give GM at any time of the day.)
Please is given as ““ Pse,” while thank
you becomes ““ TU ”. or TKS.”

“Nite and 'Smorning ”

Outside actual radio - telegrams,

phonetic spelling is used, and “ GM

OM AVE U ANI PX PSE " is sent

much more rapidly than “ Good
morning, old man, have you any
press, please ! Following this prac-
tice, night becomes “ Nite,” and this
noring ‘‘ ‘Smorning.”

OM (Old Man) is often -heard, but
where the operators are more or less
intimate it is often replaced by ** Col,”
a rather obscure abbreviation, mean-

g, T believe, *“ colleague.” ¢ Cul”’
means ¢ See you later.” Weather

reports become WX, time signals
TS, and, for some unknown reason,
position is ZP.

The signal . HW (" how ?2”’) has
almost universal application and
means usually “ Did you get that 2
or ¢ How are you receiving now ¢~

Much use is made of the official

“ Q" abbreviations. which all trans- |j;

mitters are familiar with. By the
commercial "ops” some of these
are still further abhreviated. QSU
(I will call you later) is almost always
sent as SU, while QRU (I have nothing
for you) takes second place to Nil,
These * Q 7 abbreviations are also
given meanings which were not in-
tended by the Powers at the Berne
Conference. For example, the opera-
tor who wishes to know the name of
the man with whom he is working
.will ask, “QRA? OPS”” The

operator who achieved “ QRX (am
standing by) eating an orange” is
supposed to hold the record for
original meanings.

“Feeling” Through Jamming

QRM (I am experiencing interfer-
ence) is a very over-worked -call, and
may mean anything from its official
indication to the fact that the operator
cannot read Morse.

The signal IE, sent very rapidly, is
often heard in areas where traffic is
heavy. This is really a * feeler ” sent
out by a vessel having traffic to trans-
mit. Should any station within range
be busy with received traffic it will
answer this IE signal with AS (wait).
This ‘‘feeler” signal, introduced by the
operators themselves, is instrumental
in saving a lot of needless QRM.

Speed in clearing traffic is, of course,
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Experience has taught operators to
ignore some of the official regulations,
and any operator who worked strictly
to the “book” would cause con-
sternation in the ranks.

The C.W. Merchants

The official prefixes for the different
types of traffic are, “ A for service
messages, ST for paid service
messages, ““ Presse ” for press mes-
sages, and ““ Radio” for ordinary
traffic,

In actual use we find “ Svee ” for
service meéssages of either type,
“ MSG ” prefixing a message relating
to the ship’s business, and for which
there is no ship charge. “ P ” indi-
cates a private message with full
charges, and “PDH” a message
sent by a member of the crew on
which there is no transmitting
ship tax.

The large liners working regular
schedules have their own abbrevia-
tions, arrived at by mutual agreement
with the coast stations which take all
their traffic, whilst the long-wave
C.W. merchants seem to spend most
of their time pumping out unintelli-
gible combinations such as “ ZHC”
and “ RQ.”

A BATTLESHIP WITHOUT A CREW!

The above photograph depicts H.M.S.

converted into a target ship controlled by wireless.

‘“ Centurion,’”’ formerly a battleship and now

Without a single man on board

her, she steers and manceuvres in accordance with the marvellous machinery in her
control room. The vessel automatically obeys the wireless instructions given by an officer
on hoard another warship, even though the latter is miles away.

the primary reason for all these con-
tractions, and in areas where the
traffic is very heavy, such as the
English Channel and the American
coast, some time-saving devices are
necessary if absolute chaos is to be
avoided.
224

On and -.around 18,000 metres
you are almost certain to hear
someone sending an endless series
of “ ABC's,” interspaced with °‘ V’s”
and “RQs.” You will get tired of
listening to them before they tire of
sending. ‘
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TheJames Two-
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An easily made and selective -

two-valve set that is capable
of recciving several stations
on theloud speaker, and many
others at good "phone strength.

By W. JAMES.

LARGE number of listeners find
a two-valve receiver well
suited to their needs, for such
a set is cheap to build and maintain,
and gives a quality of reproduction
that is pleasing. No one would
claim that the results given by a

00000000 0000‘000‘0::’0000000‘00 000

: 0000000?0 9000000000 0009000000 0:"
* il
3 LIST OF PARTS. b
1 Radion panel, 14 in. X 7 in. (Any
¢ good branded material. Becol,
s  Ebonart, Radion, etec.). -

1 Baseboard 14 in. X 9in, X } in,

1 Terminal strip 14 in. x 1} in.

2 Tuning condensers, 0005 mfd., with
dials.

1 L.F. transformer (Eureka Concert
Grand in set. Any good make).

2 Valve holders (Ashley, Benjamin,
Bowyer-Lowe, B.T.H., Burndept, ¢
Burne-Jones, Igranie, Lotus, V.B., ¢
ete.). b4

1 °0001~-mid. fixed condenser,

1 :0002-mfd. fixed condenser with
grid-leak elips.

1 2-mid. fixed condenser with grid-
leak eclips.

NOTE.—Fixed condensers in set are
T.C.C. Other good makes, such as ¢¢
Dubilier, Igranie, Lissen, Mullard,
ete., can, of course, be used).

Materials for coils and coil holder as
deseribed. _ S

9 Terminals, suitable engraved, such
as Belling and Lee, Eelex, Igranic,
etc.

1%“0n” and *oft*” switch.

1 Grid battery of 4} or 9 volts, accord-
ing to the valves.

§ 1 Grid-battery holder. 24
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two-valve set, and a loud speaker of
moderate cost, approach perfection,
but what we do say is that this
combination exactly meets the re-
quirements of a considerable number
of listeners.

Superior Results
One two-valve receiver must
necessarily look very much like
another, for the best combination is

-—

undoubtedly a detector, with reaction,
transformer-coupled to the second

valve. But it 13 possible by careful
design to obtain superior results. We
have to consider how best to secure a
reasonable degree of selectivity, suffi-
cient volume, and ease of handling.
Selectivity and volume depend a
good deal on the design of the tuner,
for the set will naturally use valves
and a transformer that are readily
obtainable. The single-layer type of
tuning coil is undoubtedly the most
efficient for the broadcast band of
wave-lengths, and by correctly pro-
portioning the coil we can be sure
that the tuner will work most

MoperN WiIRELESS

effectively. We can vary selectivity
by altering the point on the coil to
which the aerial 18 connected and, of
course, so arrange matters that the
reaction is easy to control.

The Circuit Employed

From the theoretical circuit of
Fig. 1 you will see that two aerial
terminals are provided. With the
aerial joined to terminal 1 a direct
connection is made with a tap on
the coil, while when the aerial is
joined to terminal 2, a fixed condenser
of ‘0001 mfd. is included. Ordinary
‘leaky-grid rectification is used with
condenser-controlled reaction.

It s difficult to imagine a more simple and efficient layout than that employed in

this receiver,

The use of the solenoid tuning coil enables it to be made at home

without the slightest trouble, and is one of the main features contributing to the
success of the set.
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It is good practice to use a large coil is 2 poor one as compared with a  end of the coil remote from the
condenser for the reaction circuit. good ome. Thisisan important point  reaction winding and goes to the grid
A small reaction coil may then be : +
used. This adds greatly to the | rweorerscac
effectiveness of the tuner. It enables 7 e £ AT
an extremely smooth control of the
reaction to be had, and, further, the
setting of the reaction condenser
remains more nearly constant over
the tuning range of the set.

0005

2ALRIAL /

Constant Reaction

4=

In fact, it is possible by altering
the tapping of the aerial on the L7
tuning coil to obtain a condition —

approximating to constant reaction.

It is, for example, a simple matter to
EARTH Y453

find the position where the circuit
1s just not oscillating over the
range from London to Daventry

circuit. The bottom pin of the group

that has been proved time after time.
of three is connected to the earth end

Reaction does not entirely compensate

Experlmental for circuit losses. of the circuit. The inside pin is con-

Ty A == T ; T A nected to a tapping on the shost-

~°/ ("9}*'/*1'“[/&’*/ "‘//é"i“/"""——-a——"-"/ /2-"4/-'-}“-/4» 4 ,. | wavecoil, and to the grid end of the

f e | : % coil in the case of the long-wave one.

: | S FoR" TERNIINALS E 33/4‘ Between the centre pin of the group

.L — i : . — i s, a2} of three and the earthed end of the
41/%4;.1 ;Z,';?f-;’g i 0:%?; l.._.. s 5;4"_;. %] ~§ % | coil is joined the reaction winding.

TERMINAL STRIA . i Easily Made

I wish to emphasise that reaction
does not compensate for the losses of
a badly-designed tuner. The results
as to signal strength and selectivity
will not be so good when the aerial

The single pin on the coil holder is con-
nected to the grid of the valve, thus
eliminating capacity losses between

grid and filament.

aerial W
terminals
are provided
so that a
fixed aerial
condenser of
'000I mfd. capa-
city may be
brought into action if reqmred

Bearing these points in mind, good
coils have been designed. They are of
the’ single-layer type and have one
pin at one end, and three at the other.
The single pin is connected to that

b
LA

By altering the
position of the
aerial tappmg on
the tusding coil it is
possible to bring the
set to a state approx-
imating to that of
constant reaction.

In order to add to the effectiveness of
the tuner a small reaction coil was
used, and this was compensated for by
the large reaction condenser, which
hasa maximum capacity of-ooogmfd.
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These two coils are therefore casily
made. Both of them comprise a
former of any good insulating
material, such as Paxolin or Pirtoid,
3 in. in diameter and 4 in. long,
and the four pins should be put in
the same straight line so as to fit
properly into the coil holder. The

| ¥
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2% 4%
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fr\

{
"] 1l
Z999 - CO/L HOLDER. l

single pin is 4 in. from the outer end,
and the first of the group of three
pins is } in. from the outer edge.
The other two are spaced by 3 in.
each, For the short-wave coil a
winding of 55 turns of No. 20 D.S.C.
is requu'ed Commence the winding
at the grid end of the coil (the end
having one pin).

The Reaction Winding

Drill a small hole by the side of
this pin and pass the end of the wire
through it and fasten it to the pin.
Wind on 40 turns, drill 2 hole in the
former and take a loop of wire to the
inside contact pin of the group of
three. This is for the tapping. Now
wind on a further 15 turns. Finish
off the coil by passing the end
of the wire through a hole in the
former and connect it to the outer
terminal.
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You will now have to put on the
reaction winding. This is of No. 32
D.S.C., and one end is connected to
the outer pin of the three (the earth
end of the coil). There are 10 turns,
and the end of the coil is connected
to the centre pin.

For Long Waves

The long-wave coil is a single
winding of No. 32 D.S.C. One end
of the wire is connected to the single
pin (that connects to the grid), and
175 turns are wound on. Put a hole
in the former and take the loop of
wire to the outside pin of the group
of three.
putting on 40 turns. The end is
taken to the centre pin. Also con-
nect the top pin to the inside one;
that is, the grid end of the coil is
connected to the inside pin of the
group of three.

in by-pass condenser, a choke will

MoDERN WIRELESS

are two dial indicators as well, and

Now continue the winding,

have to be used. There are no their positions are best determined
filament rheostats, but an “on” and  after the dials have been fitted.
“ oft * switch is fitted. The baseboard is 14 in. long and
F—— /4 T
L3 2 S e 3%
/ - -t I ” 4
. % 5 % l
7 2:@ @L 4}1")
1% 3—»36‘.9/\'. HOLES FOR FIXING 70 BASEBOARD /%
- o
= 8 —L |
Y PANEL LAYOUT yasg

The illustrations show very clearly
how the receiver is assembled. The
two tuning condensers of -0005 mfd.

are mounted on an ebonite front panel

-
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<0002

2HMEG. | 4 ‘

T
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BASEBOARD ASSEMBLY.

The best position for the tapping
on the short-wave coil depends on a
number of factors.

If you live within three or four miles
of a main station it would be better
to make the aerial tap at the 10th
instead of the 15th turn from the
earth end. The tap at the 156th turn
is suitable when a moderately-sized
or small aerial is used within four or
five miles of a main station, but if you
live, say, ten to fifteen miles from a
main station the aerial should be
tapped on the 20th turn.

Mounting the Components

The position of the aerial tapping
affects the selectivity and volume,
which in turn depend on the position
of the aerial with respect to the
station you wish to receive.

A common H.T. battery is used for
the two valves and no radio-frequency
choke is included in the detector
circuit. But if you should prefer to
employ a transformer having a built-

measuring 14 in. by 7 in., and so is
the “ on ” and ““ off ” switch. There

9 in. wide, and has a terminal strip
along its back edge. Two of the
terminals are for alternative aerial
connections, one for the earth, two
for L.T., two for H.T., and two for
the loud speaker. On the base-
board near the aerial terminals is
fitted the -0001-mfd. fixed condenser,
and between the coil holder and the
panel is a ‘0002-mfd. fixed condenser
and 2-megohm grid leak. The re-
maining parts are easily identified
and the whole assembly will not take
many minutes.

The Valves Required

The photographs show the wiring
very clearly and should be referred
to as well as the wiring diagram.
Every wire is covered in Systoflex
except - the two flexible ones
that connect the grid-bias battery.
It is recommended that a valve
having.an anode impedance of 20,000
to 30,000 ohms be used as a detetftot

The layout of the panel

components is so exceedmgly simple that you

cannot possibly go wrong here. Note the large tuning and reaction dials which enable fine
tuning to be carried out without the use of vernier or geared tumng arrangemerits.
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WIRING

Connect serial 2 to ome side of -0001,

Join aerial 1 to the other side of -0001-
mid. condenser, and the third contact on
the coil holder.

Connect earth to one side of tuning
condenser, and also the first contact pin of
the coil holder, 2 filament contact on each
valve, — L.T., — H.T., and one side of the
2-mfd. condenser.

Join the other side of the funing condenser
to the grid condenser and leak, and the
fourth contact of the coil holder.

Connect the grid of the first valve to
other side of grid condenser and leak.

Join LT. 4 to one side of the
“on’ and * off ** switch.

From the other side of the “on' ani
“ oft > gwitch fake a wire to a remaining
filament terminal on each valve holder.

INSTRUCTIONS.

Connect one side of the reaction con-
denser to the second conmtact on ths coil
holder, and take a wire from the other side
of the reaction condenser to the anode of
the first valve.

From the anode of the first valve take a
wire to the anode terminal of the trans-
former, and from the - B terminal of the
transformer take a wire to the 2-mid.
by-pass condenser and H.T, 4+ terminal.

Join the grid of the second valve to the
grid terminal on the transtormer, and
connect * —C” to G.B.—.

Connect the anode of the second valve
to the loud-speaker terminal, L.S. —, ani
join LS. 4+ to H.T. +.

Connect the side of the 2-mfd. conden-
ser that is joined to the filaments, to the
positive end of the grid battery by means of
a flexible wire and plug.
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with a small power valve in the
output stage.

It is to be expected that the best
results will be obtained when 6-volt
valves are fitted, for valves of this
class  have higher amplification
factors for given anode impedances
than 2-volt ones. Among the 2-volt
valves that may be used for the
detector I would mention the Cossor
210 L.F. and Marconi or Osram
D.E.L.210; for the output stage a
BT-H.B23 or a Mullard 252
or similar - valve are equally

( 9217
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WIRING O/IAGCRAAM,

3 e N — F
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satisfactory. In the 6-volt series I
suggest a Marconi or Osram D.E.L.
610, or B. T.-H.,Sixty-Sixty, Ediswan,
Cosmos, Mullard, etc. of similar
types for the detector stage; and a
6-volt power valve for the L.F. stage.

When the high-tension is of 120
volts a grid bias of negative 7} may be
used, and a 9-volt grid battery should
therefore be fitted in the set instead
of a 4}-volt one. The smaller grid
battery is satisfactory when 2-volt
valves are being used with a high-
tension of 100.

L

The coils are easily made and contain

55 and 175 turns for the main wind-

ings of the short- and long-wave coils
respectively.

The right-hand variable condenser
controls the amount of reaction and
must therefore be adjusted with
care. You do not want to create
oscillations in your aerial, therefore
be careful how the reaction is used.
The reaction is strongest when the
right-hand condenser is all-in, that is,
when the dial is set at 100 or 180
degrees, as the case may be. Toomuch
reaction spoils quality, but a moderate
amount does not harm, particularly
when only a single stage of trans-
former coupling is used.

Excellent Reception

The receiver is very good for the
reception of the long-wave stations
as well as the short-wave ones, but it
must be remembered that sharp
tuning on the long waves is more harm-
ful than on the shorter waves. It 18
therefore easier to spoil the quality
of long wave-length signals by using
too much reaction, The amount of
reaction can easily be varied, how-
ever. Thus, if the receiver is to be
used by someone who would rather

that the set were not capable of oscil-
lating, it is only necessary to remove a
few turns from the reaction coil until,

MoDERN WIRELESS

The full cost in stamp fees for
obtaining a patent is five pounds, A
provisional patent (protecting an idea

¢ £ R A 40rupns 175ruRns C
POSITION OF 234 0.5.C.
5 S core PLYGs LONG WAVE COIL
PANE] y) 2
i : 4 Fr6.7.
76.7.
- 4 _Yazs

p’-o«— ———)-

This illustration makes clear the method of making the coils.

with the. reaction condenser set at
maximum, the receiver does not oscil-
late. The adjustment should, of
course, be made with the tuner set to
the stations it is desired to receive.

g@@@@@@@@@@@@@@@@@ﬁg
2 RADIO REMINDERS %
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The Royal Society of Arts, London.
W.C.2, is offering a prize of five
guineas in a competition for the
design of the best wireless cabinet.

If components other
than those illustrated
here are used, slight
alterations in the lay-
out positions will
have to be made.

for nine months) may be obtained for
one pound.
g * *

According to the Police Journal,
wireless is playing a great part in
the inter-communication of police.
forces in this country and on the
Continent.

One of the great American rubber
importers keeps in touch with his
plantations in Nigeria, Africa, by
means of short-wave wireless.

Note the direct wiring, which ensures

e short leads and efficient operation.

* The base-
boardis
14 in. by
9 in., and
should be
7 of reasonable
thickness, The
baseboard lay-
out is given in a
previous page.

The terminals are arranged in groups so

that they are easily identifiéed and con-

nected. From left to right they are:

LS.—, LS.+, HT.+, HT. —, L.T.—,
L.T. +, Earth, A1 and A2,
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Notes of Interest on Short-Wave Receivers and
Reception Conditions.

By W. L. S.

on the old days of 2M T and

20M I feel pangs of regret
at the passing of the *‘ good old
tinzes,”’ I cannot help wondering now
and then what there really was to
interest us in those days. There is
no denying the fact that real thrills
were experienced on hearing aged
gramophones and doubtful micro-
phones hard at work, and particularly
in picking up new stations, but every
station seemed to be within ten miles
or s0.

The old excuse, * progress,” must
be put forward. In these days one
looks upon the regular nightly re-
ception of American broadcast as a
matter of course, and if stations like
2XAD or 2XAF are not up to
seratch one looks hard at the receiver
to see what has happened. The short
waves are truly” not lacking in
variety, compared with the * good
old days.”

&‘ LTHOUGH whenever I look back

Signals from a ‘‘Sub.”
Speaking of variety, I wonder how
many readers have heard signals
from a submarine actually under
water ? Tests are being carried out
on a French submarine in the Bay of

Biscay, and several times I have -

received good robust signals from it
when it has been half-way to Davy
Jones’ locker.

It certainly seems something of an
achievement to transmit short-wave
signals over quite long distances under
these conditions, and, although no
particulars are yet available, I am
looking forward to hearing further
details at a later date.

I think an International broad-
casting test would be an excellent
way of attempting to  ginger up”’
the B.B.C. with regard to its present
short-wave policy. We are certainly

Carrying a Complete Station!

e

This man is carrying a short-wave

receiving station, complete with masts,

etc. It is of the type recently supplied

to the Sudanese Government by R.IL
and Varley, Ltd.
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years behind our time in this country
with regard to short-wave long-dis-
tance work from the broadcast point
of view, although the low-power
work done by some of our amateurs is
second to none in the world.

A few weeks ago I heard a pro-
gramme from 2X AD on 22 metres,
and sat through an item or so to hear
the announcement. It was, when it
came, something to this effect: * This
1s station 2 X A D, Schenectady, trans-
mitting on 21-96 metres, and exchang-
ing programmes with the British
Broadcasting Company. Hullo, Great
Britain! We hope that you are
receiving this quite successtully.”

5SS W Remains Aloof

Now, although this was received
at excellent strength and first-class
quality on a standard two-valver,
apparently none of the powers that be
over here was taking the slightest
notice of it. 5 S W was relaying the
5 X X programme in the usual way,
and 2 LO and 5GB and all the

main  stations had their usual
programmes. Yet 2XAD was
supposed to be ‘“ exchanging

programmes ’ with us !

An international test between
broadcasting stations conducted on
the lines of the recent A.R.R.L. inter-
national test for amateurs is probably
too much to hope for, but surely it 1s
time that someone awoke to the fact
that we are so far behind the times as
to be in grave risk of becoming the
laughing-stock of the more progressive
countries.

Advantages of Short Waves

One of the advantages of short-
wave work that has not been-dwelt
on to any great extent is the fact
that great distances can he covered
with very low powers, and this in turn
renders it peculiarly suitable for very
small portable transmitters and re-
ceivers.

Again, only a very short aerial is
necessary, and low-power signals
transmitted with a {frame aerial
would carry considerably farther
than the same signals would on, say,
200 metres. Although short waves
are not in some ways as good for
truly local work as the 200-600-metre
band, less power is needed to * give
the signals a start,” so to speak, and
many possibilities open up. Portable
sets using very high power are never
truly portable unless they have a
car or barrow to transport them, and
one can see the ‘‘ waistcoat-pocket
short-wave transmitter ” rapidly
materialising, with plate supply from
a 30-volt high-tension battery !
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A few details of the latest high-power broadcaster to be erected in America.
From our Special New York Correspondent.

AVE you yet picked up “3 X N”? Listeners all

over the world—throughout the United States,

a few in England, a few in Germany, in Australia,

in New Zealand, in Hawaii, in warm Bermuda, and in

frozen Alaska — have all caught fragmentary messages

from this amazing station, which has tucked itself away
in the Orange Mountains.

Comparatively speaking, it was only the other day
that we talked of * high-powered ” broadeast stations of
-1.600 watts and of *wvery high-powered” ones of
5,000 watts.© Yet this new experimental station, which

The interior of a section of the experimental station 3 X N. This transmitter operates on 50 kilowatts, and is situated in the

is situated at Wippany, twenty-two miles, as the crow
flies, from New York, is equipped with power ten times
greater than the biggest of which we then dreamed.

High Degree of Modulation

For it is equipped with a 50,000-watt transmitter—a
striking testimony to the rapidity with which the newest
of our world-industries moves.

The engineers responsible for its equipment declare

- that among its outstanding features is the highest degree

of modulation yet attained. In their own words it is

Orange Mountains, a few miles from New York.
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“ one hundred per cent modulation.”  Other points of
importance are (1) crystal control of frequency stability,
(2) a quite unusual elimination of harmonics, and (3)
uew and elaborate safety devices for the operators.
Now, instead of trying to understand all of the teehnical
and engineering terms lurking behind a proper explana-
tion of these new feafures, suppose we have a look round
for ourselves behind the scenes at Wippany and describe
exactly what the layman visitor can see for himself.

{

S

A view of the special power supply valves which _deal with

17,000 volts of rectified anode-current supply.

The first thing we meet with is a big power transformer
situated outside the main building. This provides the
power of 250 kw. at 440 volts-60 cycles, three-phase
current that the twenty-five vecuum tubes of this trans-
mitter use. Fourteen of these big tubes are water-cooled
by water jackets surrounding the plates. We find that
the circulating water goes through big radiators that look
like the radiators on our automobiles except for the size.
-And even the familiar fan-is there to cool the water.

O 0
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Here stand ten large panels that look innocent enough
from the front, but we are told that flowing into these
amplifier valves there are 17,000 volts of direct current
supplied by a group of rectifier tubes. To insure the safety
of the operating staff against high voltages, exceptional
protective measures have been developed and ineor-
porated in the met, so that no matter what panel or
door is opened the high voltage is not only shut off but
all of the high-voltage parts are earthed.

Crystal Control

Over in one of the panels we are shown the small
quartz crystal that, in comparison with the other pieces
of equipment, looks like a midget. But it is this little
device that maintains constant frequency so that in
complying with the newly assigned frequency the station
is always “ on its wave-length.”

Another really remarkable feature of the new broad-
caster 1s the lack of noise and static. It is this feature
which, perhaps, has evoked the greatest comment from
those who have caught its accents on the air on the
occasional Friday evenings that it has functioned.

For just a fleeting moment, when we heard about it,
we thought that possibly a new static eliminator had been
developed. We found out, however, that there are two
features involved in this apparent elimination. The
step of from 5,000 watts to 50,000 watts was decided upon
in order that the radio broadcast listeners might be given
the proper kind of radio reception. If the signal strength
received in any set is so small that considerable amplifi-
cation is necessary, then we have to amplify all the other
noises that are brought into the set with the carrier-wave.

Weekly Broadcasts

But the higher-power transmitter gives stronger signals ;
and the newly developed circuits give the * hundred per
cent ”’ modulation, which, in turn gives greater signal
strength in proportion to the carrier and the noise which
it plcl\s up. Thus the proper -level of received signal
strength is obtained, and over-rides most of the noise and
static, leaving the listener with clear. reception and
wondelful quahty

In order to provide for the peaks of modulation 200,000
watts are required. The station affords us these. In
other words, the normal modulated output of the aerial
is actually far above the 50,000 watts about which we
spoke originally !

“3XN,” which .is the experimental broadecasting
station of the Bell Telephone Laboratories, only operates
on Fridays between the hours of midnight and 4 a.m.
(American time) ; but when you have succeeded in getting
it,- I think you will agree that it is about the last word
in broadcasting development.
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4 TETRODE
. ASLE
AMPLIFIER

ONSIDERABLE attention has been
devoted during the last year

or so to developments and im-
provements in the design of L.F.
amplifiers. We have seen the intro-
duction of special high-amplification
valves for R.C. coupling, improved
power and super-power valves, and
new transformers of marked efficiency.
All along the incentive of both
manufacturers and designers has been
the achievement of faithful and life-
like loud-speaker repreduction, which
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This diagram clearly shows the a,dvantages
with regard to grid voltage-swing obtain-
able with the four-electrode as compared
with the ordinary triode.

is now so much ‘desired by all ama-
teurs. As an example of the wide-
spread interest taken in methods of
distortionless amplification witness the
recent keen controversy over the
respective merits of R.C. and trans-
former amplification !

Simple Construction
Whether you are an upholder of
R.C. or transformer amplification, I
think you will agree that it is now
possible and also a relatively simple
matter to build an L.F, amplxﬁer
giving, with a ‘good loud’ speaker,

remarkably natural and pure repro--

duction. The design of L.F. amplifiers
can, therefore, be considered to have
reached a state of comparative
stablllt) ; the theory of the subject
is properly consolidated, and cdom-
ponents ‘and valves are, improving
rapidly. Unless something revoln-
tionary is invented, futuve develop-
ment can only be in the du‘ectlon of
improvements in design makmg for
greater efficiency and reduced costs.
Now the best résults are only
obtained when your L.F. stages in-
corporate suitable valves for- the

couplings used. Whatever the latter,

it is nearly always necessary to use
large. anode voltages to obtain full
amplification free from distortion. As
for power valves, you probably know
to your cost how they eat up the H.T.
current, and unless a reliable mains
unit is installed, H.T. upkeep is some-
what of a problem even with H.T.
accumulators. If your receiver is to
give anything like full undistorted
volunie, the last valve must be supplied
with at least 120 volts H.T., taking a
current of, perhaps, 15, milliamps.

Lower Anode Voltages

This is where the four-electrode
valve enters to show the way to lower
H.T. voltages and reduced upkeep
costs. The tetrode, in fact, provides
a partial solution of H.T. problems
without adding any complication
whatever to the design or operation
of the amplifier. It is remarkable that
the tetrode has not already heen more
widely used as an L.F. amplifier con-
sidering its manifest advantages. This,
as I have explained elsewhere, has
been due to the lack of suitable valves.
These are now available in all types
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““, .. The tetrode valve.provides a means of
obtaining results exactly similar to those
given by the three-electrode L.F. valves~but
using only one-third to half the H.T.voltage.”

.d By J. ENGLISH

and their apphcatlon asL.F. amphﬁers
with low anode voltages should be of
great interest to all amateurs,

Use of Two Grids

In its simplest form the tetrode
valve provides a_means of ‘obtaining,
results exactly similar, to those given
by three-electrode” L.¥. valves, but
using. from one-third to a_ half the
normal H.T. voltage. Whether used
ag R.C,, power, or. super-power ampli-
fiers, tebrodes work as well as, and in
some cases better than, similar three-
electrode types requiring much greater
anode voltages.” The average anode

Tne tetrode has assisted in stlving the
problem of stability in H.F. circuits as

.exemplified by the screened-grid valve,

This photograph shows ancther_vaive

having ‘two plates and two grids whose

inter-electrode capacities .are so arranged
as to be self-neutralising.
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current required by the ° super-
power tetrode is about the same as
the ordinary super-power valve. How-
ever, it is considerably cheaper to
maintain a large-capacity H.T. battery
of 40 or 50 volts than one of 120.

In order to understand the reason
for the great efficiency of the tetrode
os an L.F. amplifier it is necessary to

examine the theory of its operation.

large anode voltages in -order to
handle a vreasonably large input
without distortion. The curves of
Fig. 1 apply to the smaller type of
power valve, but curves representative
of the super-power type are shown in
Fig 1a.

When the valve is operating, the
effect of the negatively biassed grid is
to cause a cloud of electrons, of which
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We need do this but briefly, because
the principles of the tetrode as an
amplifier on low anode voltages are
really not involved. It is the use of
a second grid, placed between the

control grid and the filament, that.

causes the valve to require less anode
volts than the three-electrode.

" Now in a three-electrode L.F. valve
we require a nice, straight grid volts-
anode current curve so that grid
swings of several volts either side of
the grid-hias point shall not take the
working point on to the curved parts of
the characteristic. In the curve X of
Fig. 1, when the grid is biassed at 4'5
volts negative, a grid swing of 4 volts
either side will not encroach into the
bend beyond A nor mske the grid
positive (beyond B), so that distortion
will not occur.

Effect of Varying -H.T.

In order to obtain this state of
affairs at least 100 volts H.T. must
be used, because with less volts the
straight portiod between A and B
is not so long, asincurve Y. In other
words this type of valve requires

1 *% 2.
e i
¥_ 2856 -f;i-z

4n example of a crystal set followed by a
four-electrode-valve amplifier,

the anode current is constituted, to
collect round the filament. This
“space charge” acts as a blanket,
reducing ‘the pulling effect” of the
‘positive
emitted from the filament.

The Second Grid-

Hence it requires a large positive
anode voltage to pull across sufficient
electrons to provide the anode current,
necessary for a long, straight character-
istic. Suppose the anode voltage is
reduced to 50, giving the curve Y
in Fig. 1. If the space charge were

-now removed, the curve for grid

volts-anode current would, in all
probability, be even better than X.
To improve the L.F. valve we

- have therefore to reduce the space-

charge effect, and this is where the
second” grid of the tetrode becomes
so useful. This grid is given a certain
positive potential, and, being near
the filament, it attracts a large
quantity of the electrons forming
the space charge. This liberates the
blanketing effect on the electrons
flowing from filament to anode, so
that a relatively small positive poten-
tial on the latter can pull across
considerably more of them.

Decreasing Impedance

By ‘assisting the electrons to reach
the positive anode, the second grid
causes a large anode current to flow
for relatively low anode voltages.
The introduction of this additional
positive electrode has therefore the
effect of lowering the impedance of
the valve, since the smaller the
impedance the greater the anode
current for a given anode potential.
The curve Z of Fig. 1 is representative
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superiority in the case .

anode on the electrons
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of an efficient tetrode of the small
power type with 50 volts HT. It
will be seen that this curve compares
fairly favourably with X.

As with three-electrode valves,
the static curves, such as X and Y,
do - not exactly portray operating
conditions, but the relation between
static and dynamic conditions is
the same for both four-electrode and
three-electrode valves.

Suitable Circuits

The use of the second grid of the
tetrode as a space-charge reducer
is, with one exception mentioned later,
its sole use for purposes of L.F.
amplification. There is no change
whatever needed in . the theory of
L.F. amplification, and the same
couplings can be used as with ordinary
valves. In fact, an existing receiver
can be adapted for low anode-voltage
amplification simply by substituting

T W20 Mewres |
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The probable advent of the super-power
tetrode will ‘greatly simplify the “last
valve H.T.”’ problem.

for the three-electrode valves tetrodes
of similar type, reducing the anode
voltage to 50 or so, and then pro-
viding the inner grids with a positive
potential between 10 and 20 volts.
The voltage of this inner grid is not
critical, but its effect as a space-
charge reducer uaturally” hecomes
greater as its positive potential is
increased.

In order to demonstrate how
simply tetrodes can be substituted
for three-electrode valves, let us
consider a few circuits for L.F.
amplification. Notice that in every
case no departure is necessary from
accepted theory and practice. In
transformer and choke-coupled stages
the tetrode can be considered quite
simply as an ordinary valve with a
low internal impedance, and treated
accordingly.

Most amateurs make their first
acquaintance with the L.F. valvo
as a first-stage amplifier added to a
crystal or valve detector,  The
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i transformer is a popular form of
coupling for this position, as con-
struction is then so simple. Fig. 2,
wherein a tetrode is used as the
emplifying valve, is quite a useful
circuit for the man who is about to
add an L.F. stage to his crystal set
or one-valve detector, as excellent

tetrode is very useful as an R.C.
amplifier. In common with the
three-electrode valve, a large increase
in the magnification factor iz attended
by a high internal impedance.

This, however, is not such a great
disadvantage as it would appear,
because the degree of amplification

Here we see the

four-electrode valve
being used as an
anode-bend detector,
the inner grid being
employed . as the
control grid and the
outer as the space-
charge reducer.
Full  loud-speaker
strength with this
circuit is obtained

1 £

in London on 2L O
and 5G B.

results are obtained with less than
30 volts HT. A good transformer
and suitable grid bias are, of course,
necessary for the best results.
"When the recéiver of Fig. 2 was
tested, using the voltages indicated,
good Toud- -speaker results were ob-
tained from 2L O, some six or
seven miles away. 5 G B was also
received at fair loud-speaker strength ;
quality in both casés being excellent.
The addition of another L.F. stage,
using a second tetrode of the power
type, with 60 volts H.T., transformer-
coupled, resulted in very loud signals
from 2L O and full volume from

5G B, all without any degree of ji

-distortion which could be observed
on the loud speaker in use.

Choke Output

‘When tetrodes are used throughout
the L.F. stages it becomes necessary
to adopt some form of choke output
coupling to the loud speaker, as in
Fig. 3. The tetrode in the last stage
will have quite a low impedance,
so that a considerable anode current
will flow. Therefore, apart from
protecting the loud speaker, a choke
coupling is necessary to avoid a
voltage drop across the high-resistance
windings of the loud speaker. Since
the anode voltage is not high, we
cannot afford to waste any volts
in thisway. The L.F. choke may have
an impedance of 20 henries, with
plenty of iron in its construction.

It was mentioned above that there
was an exception to the use of the
inner grid solely as a space-charge
reducer. If the tetrode is suitably
designed, changing over the grid

connections so that-the cuter grid === :
Radio receivers are becoming more and more simple to construct and operate.

is the space-charge reducer results
in a very considerable increase
in magnification. In this form the

obtainable is only equalled by the
ordinary R.C. valve when supplied
with at least double the H.T. voltage.
Also the amplification yielded by
tetrodes specially designed for R.C.
_amplification is considerably higher
than anything obtainable with three-
electrode valves.

How It Works

A good idea of what goes on inside
the tetrode, as used in this way,
is to consider it as an ordinary R.C.
valve with an extra grid. The inner
control grid, near the filament, has

MoperN WIRELESS

a close mesh for the purpose of
obtaining a high magnification factor,
as in the three-electrode R.C. valve.
But this would make the valve’s
impedance extremely high =~ were
it not for the outer grid, which having
a positive potential pulls the electrons
through the meshes of the inner grid
and so reduces the anode-filament
impedance.

R.C. Coupling

In order to test the capabilities of
these' valves as high-magnification
amplifiers the circuit of Fig. 4 was
set up. Here the tetrode was used
as an anode-bend rectifier, resistance-
capacity coupled to a three-electrode
power valve;.the voltages for anode
and outer grid and values of the
chief components being indicated in

‘the diagram. With the receiver so

constituted, full loud-speaker volume
was obtained from 2L O.

In fact, at full tune the London
station set up an input to the power
valve which was beyond its ability to,
handle without distortion. A larger
valve was then necessary to deal with
this volume without distortion. Even
with 30 volts on the first valve the
amplification was of a high order.

It was noticed that when tuning

{in the London station, grid bias for

the first valve had to be increased
to as much as 7-5 volts negative in
order to obtain maximum signal

Seif-

neutralising valves, fieldless - coils, examples of which are seen above, screened-grid
valves, and other examples of the four-electrode variety, are tending to make for an
economy and efficiency of working never before experienced.
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strength, smaller potentials resulting
in very weak and distorted signals.
The large H.F. input to the detector
apparently set up a positive bias
which had to be counteracted by an
increasé in the negative bias applied
to the grid. .Slmllar]y for 5GB a
bias up to 3 volts negative was
requlre(_l

Maay Advantages

The results of these experiments
demonstrate very well, I think, the
advantages accruing from the. use of
tetrode valves as R.C. amplifiers.
In comparison with the three-electrode
R.C. valve the tetrode gives increased
amplification on much lower H.T.
voltages.

Where the reduction in the size
of the H.T. battery is of paramount
importance, as in portable receivers,
the tetrode L.F. valve becomes
extremely useful. Having already
ascertained that quite good results
are possible with a maximum anode
voltage of 30, we can proceed to draw
up a circuit suitable for a small
portable receiver. A representative
circuit which I have developed for
this purpose is shown in Fig. 5, the

‘and, using

Important advantages are gained
by the use of the outer grid in this
way. Normally, reaction is difficult
to obtain when feeding back from the
anode itself, while the shunt capacity
of the reaction condenser across the
coupling resistance is rather detri-
mental to quality. A potentiometer
13 very useful for obtaining the correct
grid bias for the first valve, the
adjustment of potential being some-
what critical. Anode and outer grid
voltages are indicated in Fig. 5.

An cxperimental receiver was
roughly put together on these lines
a 4-in. diameter coil
as the frame aerial, quite good phone
strength signals were obtained from
both 2L O and 5 G B. This circuit
is so interesting that it is hoped to
give a fuller description of it at some
later date.

Large Capacity Batteries

In conclusion there is one aspect of
the use of tetrodes as L.F. amplifiers,
more especially the power and super-
power types, and that is the additional
H.T. current drawn by the inner gnd
in its capacity of space-charge re-
ducer. This current increases as the

~AMAAAW-

HF CHOZE

L
oo

Y418

e

%
> mm
-4——-1

£eS

A good local loud-speaker circuit which also has remarkable DX properties.

Two

tetrodes are employed ;respectively as anode-bend detector and R.C. coupled L.F.

amplifier.

detector being ‘suitably arranged to
' provide reaction. This valve 1s R.C.
coupled to the L.F. amplifier, both
being supplied with not more than
30 volts H.T.

Notice that in the detector the
vuter grid is used as the “ anode,”
from which the reaction feedback is
obtained in the usual way, by means
of the small variable condenser C,
and reaction winding L, closely
coupled to L,

“anode current decreases,

Note the connections to the various grids and the low H.T. voltages required.

and vice
versa; so that the sum of the two
currents is sensibly constant.
Although there is no appreciable
increase in the amount of current
drawn froin the H.T. battery when
tetrodes are substituted for ordinary
valves, it is highly desirable to use
either H.T. accumulators or large-
capacity dry-cell batteries. If small
batteries are wused, the internal
resistance is sure to - increase con-
236
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siderably after 2 period of use. This
causes a voltage drop across the
battery when the set is working,
and since the anode volts are already
low the actual voltage on the anode
may be very small indeed. Therefore,
in the interests of economy and quality
of reproduction it certainly pays in
the long run to install large-capacity
H:T. batteries.

For the benefit of readers who wish
to use tetrode valves as L.F. ampli-
fiers I may mention that they are
readily obtainable, suitable types
being marketed by a British manu-
facturer. This firm produces reliable
and cfficient tetrodes for all purposes—
HEF, R.C, L.F., and detector stages.

STVEIIBIBHSEROBBEA
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1Tz wire is very difficult to

' handle and soldering it, in

the hands of the average
amateur, becomes an impossible task
unless considerable patience and a
fair amount of skill is applied. This
18 the way this, or any other stranded
wire, should be dealt with.

For a half an inch or o from its
end it should be carefully unravelied
and each strand cleaned separately.
Gently scrape with a sharp knife
each tiny wire until it is clean. Do
not use force or endeavour to hasten
the operation, for if you do the wire
will break. 1If the wires are enamelled
the operation may be a long one, but
if the job is to be satisfactory it will
have to be carried through.

Care Needed

Next cover each strand very care-
fully with flux. Having done* this,
geutly twist the whole lot together
again, taking care not to rub the
flux off with the fingers. Twist
them up very carcfully “but tightly
together with a pair of pliers, the
jaws of which have previously been
cleancd. Next get the bit of the
soldering iron well cleaned and tinned.
On one faceof the soldering-iron bit get
a large bead of molten solder, and i in
this place the end of the Litz wire.
Hold it there for two or three moments
and then withdraw it, and you will
find that it is successfully welded
together by means of a mass of
permeating solder. You can now
proceed to join it to a soldering tag
or other such point in the usual way,
confident that a strong connection
will result.
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THE COSSOR “MELODY
MAKER "

HE indisputable popularity of
the Cossor ** Melody Maker ”
is not undeserved. Judged

purely from technical angles, it
is an excellent set. And, curiously
enough, I believe that this will
be the first time that the theo-
retical circuit of this very well-
known receiver has been published.

It is a first-class design, and it
shows many -points of interest. Get
together the pictorial blue print, the
theoretical diagram and your actual
“ Melody Maker,” if you happen to
have one built up, and let me see if,
first of all, I can get you interested
in the theory of operation of the set.
If you can derive a fair inkling as to
how Stuttgart, Berlin, or some other
station manages to thread its trans-
missions  through your Cossor
“ Melody Maker = from the aerial
to the loud speaker it will at least
give you some idea of the purposes
and ingenuity of the designers

In your aerial, which is represented
at the extreme top left of the theo-
retical diagram, high-frequency elec-
trical currents are generated by the
broadcasting station. The aerial lead
can be connected to either onme of
two terminals, shown as “ A,” and
“A,” in the diagram. This gives
you the choice of two -degrees of
selectivity.

Ingenious ‘‘ Wave-Change”

When the aerial lead is taken to
terminal A,, a ‘0001-mfd. fixed con-
denser is brought in series and the
highest degree of selectivity available
is provided The two fixed con-
densers also have the effect of making
the receiver adaptable to varying

ABOUT

The MASTER THREE The MELODY

aerial-earth conditions. From the
small fixed condenser a lead is taken
to a tapping on the tuning coil and
this still further increases the receiver’s
selectivity. There is really only one
tuning coil in the Cossor “ Melody

Maker,” although this is divided
000000 00500000 00060000000 00 ‘AiA:
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$$ The three-valve receivers designed $3
¢4 by Messrs. Cossor Ediswan, and$$
oo Mullard have achieved coasiderable se
$$ popularity, and -there must be very 3¢
“many thousands - of radio enthusiasts, 33
$$ new and experienced, who have built $3
3 or are going to buydd them. 32
:0 For the benefit of these, and Indeed oo
oS for the interest of . all our readers, oo
::Mr G. V. Dowding, the Technical $$

&3 Editor, dlscusses' the three *“valve- “
24 maker * sets...in the accompanying 00
0o article.  The construetions  of the o 34
$¢ receivers are dealt with, the circuits are 3.
impartially criticised, operating notes ’:
s are given, and much informatlon likely $3
$s to prove of value and afford guldance 00
3$ to builders of the sets is included.

$¢- It should be noted that Mr. Dowdlng 23
¢ has spent a considerable amount of *¢
time with the actual sets, thus gaining $.
his data in an eminently first-hand, $
8¢ practical manner. And, further, he.
;handled them under home and not<
ve laboratory conditions >
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into two sections and the reaction
coil centred between them.

One of these aerial coil sections—
the one marked ‘ long”—can be
shorted out of circuit by the switch
S,.  When this S, switch is closed,
the “long” section is rendered in-

operative and the set is suifable for

the reception of broadcasting stations
working on the medium band of
wave-lengths.

When the switch is opened, the
“long ” section is brought into
circuit, and stations such as 5 XX
and others using long wave-lengths
can be tuned in. The wave-length
tuning is carried out by the -0005-
mfd. condenser VC,.
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MAKER

1.

THE “ MELODY MAKER,”

2. THE “ MASTER THREE.”
3. THE “ R.C. THREESOME.”

The received energy is fed into the
first valve via the grid leak and
condenser marked R, and C, respce-
tively. A “ feed-back ™ or reaction
is effected from the plate of the first
valve to its grid via the reaction coil,
which is positioned between the two
sections of the aerial tuning coil.

Reaction Skilfully Applied

In the usual way a larger winding
or much closer coupling between the
reaction and aerial coil is required
when one is working on the long
waves. This is effected in the Cossor
“ Melody Maker ”” in a very cunning
manner. - A fairly large reaction
winding—electrically  speaking—is
arranged seme distance away from
the short section of the tuning coil
and near to the ““ long ” section.

Thus when one is working on the
low wave-lengths a larger reaction
coil than is generally necessary is in
use, but this is coupled fairly weakly
by having it spaced some distance
away. When one is working on *the
long waves the tight coupling of the
reaction coil, which is then automati-
cally obtained by brifiging the * long ”
section of the tuning coil into service,
makes the * feed-back  successful on
the high wave-lengths.

A *Safeguard” Condenser

The reaction is controlled by the
variable condenser marked VC,. In
series with this variable condenser is
a fixed condenser marked C;. The
purpose of this latter is to prevent
the high-tension current shorting
through and possibly causing damage
should the VC, variable condenser
develop a fault. Without this safe-
guard it would only be necessary for
the vanes of the VC, variable con-
denser to touch te bring the whole
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MoDERN WIRELESS

of the high-tension voltage across the
snode resistance R,. S, switch would
not switch off the H.T.!

The leaky-grid detector valve is
coupled to the first L.F. amplifying
valve by the resistance-capacity
niethod. The anode resistance R, is
of such a value that effective magnifi-
cation results without purity sacrifice.
And the value of the grid condenser
U, and the grid leak R, are propor-
tioned with the same object in view.

The Intervalve Couplings

The energy fed to the grid of the
first valve is magnified by that valve
end passed on to the second valve
through the grid condenser C,. The
third valve, or the second L.F.
amplifying valve, is transformer-
coupled. The plate of the second
valve is taken to the primary of an
LF. transformer, the secondary of
which is connected to the grid of the
third valve.. The plate of the last is
taken direct to the loud speaker.

There is only one -high-tension
positive terminal, but this 1s.all that
is necessary. .- Across the H.T. ter-
minals is a 2-mfd.- fixed condenser
which is shown as C; in the diagram.
The purpose of this component is to
“ by-pass ” the H.T. battery. Switch
S, breaks the L.T. circmit and in
doing so automatically places all the
other batteries out of operation. §-

The rheostat VR, enables the
L.T. current to-be adjusted to the
correct value. By means of the G.B.
{grid bias) leads, which are very
plainly marked in the theoretical

diagram, the grids of the L.F. ampli-
fying valves can be given an initial
potential of just the value they
require to give the best results.

Well, that is the circuit of the
Cossor “Melody Maker.” A “Det.-
2 L.F. resistance-transformer,” as it
is known technically, which illus-
trates an almost ideal arrangement of
three valves.

In the construction a very im-
portant item is, as Messrs. Cossor
indicate, the specially designed coil.
If you vary in any way from the

b
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The *“wave-change "'

switch figures on the

front of the panel of

the * Melody Maker,’’

the .*on-off. switch

being at the back of
the set,

by
PAS

specification of this, your resnlts
may be considerable impaired. You
are advised to use certain gauges of
wire having certain coverings. Other
kinds of wire will not suit. Cotton-
covered wire is cheaper and more
easily obtainable, generally speaking,
but you must use the double-silk-
covered wire specified.

Special Transformer
Connections
I notice that quite a few manu-
facturers are now supplying special
coils for the Cossor ‘ Melody Maker.”
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In the Cossor ‘‘ Melody Maker "' a special coi! unit is used, which enables both *‘ long '
and ‘‘ short>’ wave-length bands to be covered by the operation of a simple switch,

This latter, *“ S,,”’ ‘“ shorts out ' a portion of the tuning coil.

238

March, 1928

The prices appear to be very reason-
able, and if you have not made your
“ Melody Maker ” yet, I would advise
you to buy one of the ready-made
coils.

You will notice that the L.¥. trans-
former has its * grid bias ”’ terminal
connected to the grid of the third
valve, the “grid” terminal being
taken to the grid-bias battery.
This is not an acecident or a mistake,
and you should see that your trans-
former is wired in exactly the same
way. To be fair to the designers, and

in order to ensure success, as 1 have
said" elsewhere, you should employ ex-
actly those components specified. But
I can sympathise with you if you have
a transformer on hand which you wish
to use, perhaps one that was used in
a set dismantled in favour of the
¢ Melody Maker.” And if it is a
transformer of good make there is
no reason why you should not endea-
vour to use it. It will be your risk as
to whether or not it will give good
results! That is, in this particular
set.

The plus H.T. and plate terminals
on the transformer shown in the
“ Melody Maker” wiring diagram
correspond with the I.P. and O.P.
terminals on some other makes of
transformers.

Lead Reversals

Instead of grid bias and grid, you
might find O.S. and I.S. In using
another make of transformer—and
mind I do not advise you to do this—
it will ke necessary for you experi-
mentally to reverse the leads corre-
sponding with ‘“grid bias” and
“grid” in order to discover the
best arrangement. You should-also
try changing over the primary leads,
but on no account mix up the primary
and secondary leads. . These are never
interchangeable.

The terminals of the various com-
ponents should be comparatively
tightly screwed up, thumb pressure
is not quite sufficient. A pair of pliers
should be used for the purpose, but the
terminals should not be screwed up
too hard, otherwise you will strip
their threads.
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If any of the valve-holder terminals
work loose in their settings they can
be tightened again from the under-
neath by means of a screwdriver. But

or L.S. positive is allowed to make
contact through its lead with a lead
running from the L.T. negative ter-
minal or the earth terminal, you will
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The theoretical circuit diagram of the Mullard ‘‘ Master Three.”

it will be necessary to remove the com-
ponent from the baseboard for this
purpose. Even if you have a Cossor
“ Melody Maker ” working well, I
would advise you to run all over the
terminals and see that they are
tightly serewed up.

You are not likely to meet with
much trouble with this popular set
provided you have closely followed
the specification. You will, of course,
use the recommended valves—that
is very important, and the 120 volts
H.T. is essential—75 or 100 will not
be enough. As you will be using a
power valve you should obtain one of
the higher-capacity types of dry
batteries ; the usual small, standard
type will not last you very long. A
treble-capacity H.T. battery of good
make should last at least six months
with thisset. The smaller type might
last only two or three. '

Useful Maintenance Hints

And, remember, that the lkeynote
to successful radio reception is good
contacts. As I have already said.
you must make sure that every lead
is firmly and cleanly held by its ter-
minals, The grid bias and H.T.
battery wander plugs must fit snugly
into their sockets. Also the pins of
the valves must be making good con-
tact with the sockets in the valve
liolders. In cases you may find it
‘necessary to open the valve pins and
wander plugs a little with a penknife in
order to make them fit more firmly.

And keep all the external leads
well separated and not bunched
together. If terminal H.T. positive

burn out the whole three of your
valves.

Beware of Dangling Leads!

_And when disconnecting either the
L.T. or H.T. battery, or both, from
the set, always disconnect the leads
at the battery end first, and then
remove them entirely from the re-
ceiver. A dangling lead is always
dangerous, more especially when it
is attached to a battery. Having
once adjusted your grid bias and fila-
ment rheostat and connected the
aerial lead to the aerial terminal most
suited to your individual conditions,
you can proceed to forget the inside
of your Cossor “ Melody Maker”
until, in nine months’ time or longer,
the grid-bias battery commences to
run, down and needs to be replaced.

rm
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alternative degrees of selectivity.
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The set can be switched ow and off
by S, at the back of the se¢t. The
batteries do not need to be discon-

_nected.

When you are searching for a sta-
tion do not haphazardly twiddle the
two dials on the panel. You might
be lucky and hit your six or seven
stations, but it is more likely that the
only result will be that you will
cause considerable interference in
your neighbourhood.

Notes on Tuning

The right-hand dial, that which
controls the variable condenser VC,,
needs to be used gently and with dis-
crimination. You can whizz about on
VC, searching for stations, but deal
tenderly with the other dial. The-
nearer you are to zero with the VC,
dial the farther away you will be {from
the oscillating point of the set ; that
point where squeals and howls “are
met is the *“ danger ” point.

You work up on the VC, dial until
you get a sensitive condition, keeping
back from that point where silvery
little whistles are heard. As soon as
you find a station on the VC, dial
make a note of its reading, then you
will be able to pick it up again at
any other time with a minimum
of delay.

THE MULLARD ‘“MASTER
THREE”

It seems that the first requirement
for a very popular wireless set
i1s that it should use three valves;
one for rectifying the high-frequency
radio energy received on the aerial,
and the other two for building up the
result into moderately powerful loud-
speaker sounds. Therefore, one is

not surprised to find that the Mullard
“ Master Three ” employs a three-

.-l_‘.
n—_

switch at the back on the

‘“ on-off "
terminal strip. On the right can be seen the two fixed condensers which provide

Note the short direct leads from the coil unit,
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valve circuit of this type. But it is
not quite so “standard” that it
might be any three-valve set. Natur-
ally, most of its distinctiveness is in
its special method of aqsembly, but
there are also one or two points of
interest in its circuit.

Circuit Details

The high-frequency choke placed
in the anode circuit of the de-
tector valve could be eliminated
and the set wounld still work quite
well. But besides enabling smoother
reaction control to be cbtained this
choke has the very excellent effect
of tending to prevent high-frequency
impulses being passed through to the
low-frequency valves and causing
distortion.

As T have already indicated,
the circuit incorporated in the
Mullard ““ Master Three ” is of the
“ Detector-2” L.F. variety. The

first: !oW~ftequencv valve is .resis- .
tance - capacity - coupled, ‘and - the -
second is transformer-coupled. This
is accepted as being the  best
practical arrangement of two: low-
frequency amplifying valves, when
both purity and volume are re-
quired.

The detector portion of the circuit
is quite straightforward. There is a
single tumn«r circait “controlled by
the 0005-mfd. variable condenser
shown as C;, and in order to attain
some” degiée of sélectivity the aerial
is taken to a tapping on the aerial
tuning coil.

The reaction coil 1s-

wound on the same former as the
aerial coil, the two windings con-
stituting one complete and neat
unit which can be quickly changed
for another unit of a similar type
when a different range of wave-
lengths is required to be covered.
Two units, one for such stations as
2L0O, 5GB, Langenberg, etc,
and another for those stations operat-
ing on the higher wave-band, such as
Hilversum, 5 X X, and so on, are all
that the average listener will need.
The variable condenser with which
reaction adjustments are carried out
(it 1s shown as C, in the diagram) is
placed between these two coils so
that its one set of vanes can be
connected to earth. This iz a very
important feature in the design of
the set and one well worth noting.

Features of the
““Master Three '’ are
that it employs a
metal panel, and that
its battery leads come straight away

battery terminals figuring in the design.

- It not only allows the use of a metal
. panel with its consequential reduc-
tion of connecting leads, but it also
con‘mbutes to that stablhtv and
freedom from hand-capacity effects
which contributes in no small measure
to the good results given by the
“ Master Three.”

The R.C.C. Unit

The first low-frequency valve is
coupled by means of an R.C.C. -unit
which embodies those elements shown

~in the theoretical diagram which ate

enclosed within dotted lines. There

is the anode resistance, the grid con-
240

from the baseboard components, no-
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denser, and the grid leak. A few.
R.C.C. units incorporate further com-
ponents—the Mullard does, for in-
stance—which, taking the form of a
small condenser, and/or a high-resist-
ance, are present for the purpose of
enabling reaction to be obtained more
easily in certain circumstances, and
to prevent high-frequency currents
passing through to the grid of the
low-frequency valve.

In the ** Master Three " neither of
these is essential, and the set will be
perfectly efficient without them. You
can draw a line down through that
theoretical diagram in extension of
the left-hand dotted line, right to the
bottom of the drawing, and régard the
circuit as high-frequency to the left,
and low-frequency to the right. You
will note that the only twoebnnections
between these two areas ‘are 'the
filament circuit, which is at earth
potential, and the high-frequency
choke which, if it deserves the name,
will not allow much high-frequency
to get through.

The Recommended Valves

The second low-frequency valve is
coupled to the first by means of a low-
frequency transformer. There is
really only one grid-bias battery
common to the two low-fre-
quency valves : two are shown
in the theoretical diagram for
purposes of simplification.
That may sound paradoxical,
but I have saved cross-overs
and kept the R.C.C. unit and
its connections straighter by
adopting this scheme.

There are two H.T. - ter-
minals, one of which serves
the detector walve while the
other is common to both the low-
frequency amplifiers.

The Mullard people have a fine
range of valves, and the combinations
recommended are as good as one
could hit on. For the detector
position they specify a special type
of valve for resistance-capacity coup-
ling. You should note that with

~R.C.C. the special valve precedes the

coupling, for the anode resistance is
included in the anode circuit of that
valve. The features of a special
R.C.C. valve such as the P.M.la, or
P.M.3a, are that it has a very high
amplification factor and a high anode
impedance. The latter is more in-
cidental than desirable, but need not
worry us much when the valve is
used in the detector position.

For the V, position is stipulated
a valve having a fairly low impedance
and one capable of handling a
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modérately intense input. A power
or super-power valve for V; com-
pletes the team, and a team that will
deal well with the local station, as
well as the more distant broadcasters,
from a quality point of view.

A very particular point in the
construction of the *“ Master Three ”’
is the usc of a metal panel which
forms a vital link in the scheme of
connections. The metal panel re-
places at least three important leads,
and thus contributes in no small

Anocther very necessary thing is
that the pins of the coil unit should
make good contacts with the sockets
in the coil base. It may be necessary
to open one or other of these pins
in order to ensure this.

If you have not adhered to the
makes of components specified, you
may have trouble. The most likely
causes are the H.F. choke, the R.C.C.
unit, and the L.F. transformer or

P

the “ on-off ” switch, for reasons
already detailed.

measure to the simplification of the
design. The three leads in question
are one from each of the two variable
condensers -and one from the. * on-
off ’ switch. The three indicated
points are connected to earth via
the metal panel and the short lead
which has to be joined between the
metal panel bracket and the coil
unit base.

Note this Point

The variable-condenser contacts
are made through their spindles
and securing nuts. The on-off switch
connects with the panel through its
freme.  If this switch were not
contacted with the panel in this
manner, the filament circuits would
be “ left in the air.”

Therefore, the constructor of a
“ Master Three” should make sure
that he has a definite metallic
contact between one or other of the
two terminals on this switch and
the metal panel, and this contact
must be a good, hard one. No
mmsulating bushes of any kind should
figure on the metal panel, or any of
"the components mounted on it.

Tracking Trouble

If a “ Master Three” should de-
velop great distortion or howling
noises occur the following experi-
ment _should be tried. A short piece
of wire should be obtained, and this
joned to the plus terminal of the
L.T. accumulator battery. The other
¢nd should be secured to the earth
terminal. If the result is beneficial
one can be certain that there is a
fault in the metal panel circuit, and
the above:mentioned points should
be checked up.

b

2

The Mullard ‘‘Master
Three.’”” An important
feature in its design is
the metal panel which
also gives it a distinc-
tive appearance.

2
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You—and I am .now addressing
myself to the owner of a completed
 Master Three "—should not be
disappointed if you fail to tune in
dozens of stations the very first
week or so that you have the set in
operation. In a very short time
you will' have a round half-dozen or
so at your finger-tips without changing
the coil unit, but a little experience
and skill will be needed to drag
in others. You will soon acquire
this skill, even if you have had no
previous experience, providing you
go fairly methodically to work.

Operating the Set
The Mullard people have provided
you with a list of dial readings

v ey Areweera s

The Ediswan ‘' R.C. Threesome '’ set is a very cognpact assembly, mainly of ingeniously
flesigned R.C.C. units. It employs a two-way coil holder.

Mobpern WigzLEss

covering some fifty stations, and have
told you that these must be regarded
as only approximate, as they aro
liable to a more or less uniform
variation with different aerial and
earth systems. You won’t find this
variation absolutely uniform, but
the list forms a most useful guide.

The left-hand dial gives you the
wave-length tuning, and the other
a control of reaction or sensitivity.
As you rotate the right-hand dial
from zero, so the set gets more and
more sensitive, until 1t bursts into
oscillation. Whatever you do, keep
back from .that point; regard this
as a sort of danger point and keep
away from it. Do not indiscriminately
run through the oscillating point
searching for stations by making
them produce squealing noises. In
doing this you will be making squeals
in the sets of your neighbours as
well,

Simple Tuning

Find your local station with the
right-hand dial set at zero, and then
note how far you can increase the
reading of the right-hand dial until
you get to a point where there is a
slight rushing background and the
music becomes somewhat distorted.
Then fall back from that point a
degree or two until the music is
absolutely clean. For left-hand dial
readings below that of your local
station it will be necessary to reduce
the right-hand dial readings some-
what, increasing them again as you
go up the scale with the other
condenser.

!

Note the multiple lead. You

can gain a good idea of the size of the receiver from the grid-bias battery.

241



MoDERN WIRELESS

In due course you will be able
to run up the scale with the left-hand
dial, bringing in_simultaneously with
the other hand just enough reaction
to keep the set in its most sensitive
condition. Having found a station,
you can balance the two. dials nicely
until the loud speaker is. giving you
*good undistorted reproduction. Turn
the dials very slowly, otherwise you
will miss stations. In due course
you will be able to tune in numbers
of stations very quickly -without
making the set oscillate at all.

But- until you havé acquired a
modicum of tuning skill, keep to the
more powerful broadcasters, such as
Langenberg, Frankfurt, and.-so on.

THE EDISWAN “R.C.
THREESOME "’

By using resistance-capacity coup-
ling throughout, and by introducing
a special plug-together unit system
of assembly, the Ediswan people have
made their “ R.C. Threesome” an
extremely cheap and simple set. But
the compacting of the various ele-
ments of the set makes it difficult
for the amateur to follow through the
circuit. It is not essential that he
should do this, though, and perhaps
there are many people who have
built an “R.C. Threesome” and,
having got it to work sa.tisfactori]y,
are nov ot all interested in the circuit
of their set.

However, for the Yenefit of others,
I am going to deal with the circuit
before touching on the assembly and
operation of the receiver.

The “ R.C. Threesome ™ has a
detector ecircuit which is not quite
ordinary. There is, first of all, a

simple coil and condenser: tuning

circuit ‘having in series. with. it a

+0002-mfd. fixed condenser. -.The
purpose of this latter is. to increase
the selectivity of the receiver. The
aerial coil is carried in a two-way coil
holder and is, contrary .to normal
practice, the moving coil. The re-
action coil is the fixed coil. It really
does not make any difference to the
working of the set, and presumably
this departure from general practice
was made in order to simplify the
wiring.

Distinctive Features
" 'The detector valve operates on
the leaky-gnid principle, but has 1}
volts grid bias positive. Owing to
the high amplification given by the
special valves and coupling, it was
probably found that this was neces-
sary in order to preserve complete
stability. The two L.F. valves are
coupled according to the normal
R.C.C. method. Across the first
anode resistance (marked 100,000
ohms in the theoretical diagram)
there is a -0005-mfd. fixed condenser.
This acts as an H.F. ** by-pass ”’ and
without it it is possible that reaction
effects would be unobtainable.

No filament rheostats figure in the
circuit, and, providing the valves
recommended are used, there is no
need to have them. There is no
“ on-off ”’ switch, but the set can very
easily be switched off either by
withdrawing the L.T. plug from the
third unit or by disconnecting one of
the leads joined to the L.T. battery.

Apart from the two-way coil
holder and the variable condenser,
all the components are carried in
three units. These are known as

T
=
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Here you have ‘the simple circuit of the Ediswan “ R.C. Threesome ' set.
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* Universal ” Coupling Units, and
they are all plugged together before
screwing “them” down on. the -base-
board. In effect, therefore, there are
only .three components in this three-
valve set.

The Unit A is that one to which are
attached the aerial and .earth leads.
It embodies a valve holder, two fixed
condensers, and a grid leak. The
aerial series-condenser is of the tubular
type, and is held in between two clips
joined to the terminals marked “ Ae ”’
and * Coil.” The circuit is as follows :
The aerial is attached to the terminal

The Ediswan ‘““R.C. Threesome” 1s a
very small and compact receiver.
Ae and the energy passes through the
tubular fixéd condenser and thence
to the grid socket of the valve
holder, and so on to the grid of the
valve. The tuning coil is joined
across the grid condenser (which is
in the interior of the unit) and the

filament of the valve.

The Coupling Units

The grid leak is that tubular affair
on the other side of the unit. One
end of this grid leak is joined to the
grid of the valve through the ter-
minal marked ““ G,”” and the other end
goes to the grid-bias battery via the
lead joined to the “ Bias X ter-
minal. Two of the pins and sockets
on each of these units carry the L.T.
connections through.

The second unit is of the “B”
type and embodies an anode resist-
ance (100,000 ohms) ; this is at the
right looking at the back of the set.
Fixed above- the elips holding this
anede resistance is a tubular fixed
condenser (-0005 mfd.). The purpose
of this condenser has already been
indicated. The grid condenser which
passes the energy along to the grid of
the next valve is built into the body
of the unit. The grid leak or resist-
ance is contained 1n clips on the top
of the device.

The third unit, which is also of the
“ B.” type, has in and on it the valve
holder, the anode resistance for the
second valve, and the grid condenser

{ and grid resistance for the third valve.

As the -.anode resistance belongs
(Continued on page 320.)
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An interesting speculation ! It is far more than that, if you really know the answer.

The author thinks that *

RACTICALLY &very radio enthusi-
P astis very familiar with the fact

that the difference between
wireless waves and light waves,
“ X rays, or waves of radiant heat,
is one of degree and not of kind.
In other words, all these different
forms of energy consist of waves

2937
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which are set up in the ether, and
whose fundamental difference con-
sists in their varying wave-lengths.
Thus the rays of visible light vary in
length from -000,078 cm. at the red
end of the spectrum, or colour band
of visible light, to approximately
-000,038 cm. at the violet end of the

opened up.’
By F. JACQUET.

ultra-violet and X-rays have a still
shorter wave-length, whilst some of
the shortest waves of which we
are aware—the “ Gamma " rays of
radium—npossess a wave-length of
merely -0,000,000,002 cm.

Wireless waves, on the other hand,
possess wave-lenoths of any‘thmg -
from 1 metre to 50,000 metres. But,
nevertheless, the mam difference
between a long wireless wave in the
ether and an almost infinitesimally
short “ Jamma ” wave of radium is
concerned merely with their re-
spective sizes.  Otherwise, in the
majority of respeots, they are identical
in nature.

The Spectrum Completed

Thus, ranglng from the shortest
“ Gamma rays emitted by the metal
radium, to the gigantic 50,000-metre
radio waves which can be sent out
into space by wireless transmitters,
we have a very long spectrum, or
wave-length band. Such a wave-
length band is illustrated in diagram
of Fig. 1. An examination of this
wave-length band will serve to in-
dicate the fact that the range of
ether waves which makes an appeal

spectrum. Beyond this region the  tooureyes as visible light is very small
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‘a new line of researc/z in the field of teIevzswn might be

indeed. Below the visible light portion
of the wave-length band we have the
infra-red and radiant heat wa‘.'e's, and
finally, of course, we arrive at the
wireless  wave portion of the wave-
length band.

Of recent vears, wireless experi-
menters, and amateur transmitters
generally,have been creeping down the
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This is a Bolometer;
a device used for
detecting  radiant
heat energy. It
operates on the
Wheatstone Bridge
principle. The heat
warms a thermo-
couple and this
generates a current
which destroys the
bridge balance.
The instrument is
extremely sensitive.

(3
2L

radio wave-length band, and have
been utilising more and more fre-
quently wave-lengths which were
known praetically only in theory in
former times. There are many reasons
for this more frequent use of very
short radio waves. Such waves, for
instance, in many respects travel
better than the longer radio waves.
They are less liable to fading, and
they have hetter directional qualities
than the longer waves.
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Nowadays, therefore, it is a prac-
tical matter to transmit on a 20-metre
wave-length, or on even smaller
wave-lengths, whilst within the last
year or so tests conducted in New
York have shown that the practical
utilisation of a l-metre wave-length
is a feasible proposition.
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s “, .. for the first time scientists
> have been able to generate artificially
¢ radio waves which are practically
identical with the waves of radiant
heat. 25 g
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More recently still, however, radio
waves of a length very much less than
1 metre have been discovered, and,
although their utilisation is by no
means a practical matter, they possess
an enormous degree of interest to the
wireless man. Such waves have been
produced almost simultaneously by
several experimenters, notably by
Professors Nichols and Tear, at Cleve-
land, in America, and by a Russian
electrical scientist—a woman, by the
way—Madame Arkadiew, of Lenin-

grad.

Extremely Directional

The Arkadiew waves have a two-
fold interest. -Firstly, from a purely
theoretical standpomt, they "have
been shown to bridge the gap which
formerly existed between the longest
‘infra-red and heat waves and the
shortest radio” waves. Secondly, on
account of the fact that they are
extremely directional in nature. They

can be concentrated into beams almost

as accurately as light and heat rays
can be. Thus, in view of thig fact,
it seems very possible that they will
uttimately be utilised in a pfactlcal
mannec in the development of systems
of secret radio communication .over
short_distances.
Madame Arkadiew’s
generating the extremely short radio
waves is simple.” A quartz ‘tube is
packed with a semi-conduecting paste,

SRS T

apparently of sécret composition,
containing within its mass a number of
fine silver filings. A high-frequency
electric discharge is passed through
the tube (shown diagrammatically at

g. 2). Under these conditions it is
found that each individual metal par-
ticle acts as an oscillation generator.

Prof. Tear’s Method
Now, since the inductance and
capacity of the metal particle is very
small, 1t is able to set up waves of
extremely high frequency, or, in

.other words, of low wave-length.

Wave-lengths generated in this
manner have been found to measure
from 1 millimetre to -022 millimetre in
length.

Another recent method of gendrat-
ing these extremely small waves is
due to Professor Tear, and is illus-

» 3

Fig. 4. This is the
Radiotheter which
forms the basis of
Prof. Nichols’
method of detecting
micro-radio waves.
The finished radio
detector is, however,
very much smaller,
being only about
the size of the nail
on one’s little finger.

s

" trated at Fig. 3. The waves generated

by this method have the advantage
of being more easily concentrated into
a beam. Essentially, Tear’s method
consists in having two glass tubes
immersed in a bath of paraffin oil.
Into the ends of the tubes are sealed
pieces of extremely fine platinum
wire each only two-tenths of a milli-

. metre in length. External platinum

electrodes are also sealed into the
tubes. These electrodes do not make
contact with the short platinum wires
in the ends of the tube, but reach to
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a distance of about 2 millimetres above
them. '

The apparatus is then adjusted so
that the ends of the fine platinum
wires are separated by a space of
only a few thousandths of a milli-
metre. A high-frequency current is
then led into the tubes, with the result
that a minute spark occurs between
the ends of the fine platimum wires.
This .spark  generates-radia Waves. of
very :minute wave-length, and- these
are reflected by means:of a metal
mirror. placed behind the tubes; and
concentrated into a beam by means of
a rock-salt crystal lens, the latter being

- employed on.account of its trans-

parency to all forms of very minute
wave-length energy.

The -Detecting Apparatus

The reader will now be inclined to.
ask how these extremel) short radio
waves are detected, since it is ‘obvious
that the ordinary methods of . detec-
tion will be inadequate for the pur-
pose. As we have seen, the newly
produced radio. waves are very much
akin to heat waves, and therefore one
would naturally imagine that the
methods of detecting waves of radiant
heat would also be applicable 1o the
detection of closely related radio
waves.

Such has actually been the case,
and the radio-wave detector devised
by Professor Nichols is in reality a
refined modification of the well-
known radiometer, or the little
“light-mill ”” which is so often to be
seep in opticians’ shop windows. The
radiometer, a photograph of which
will be seen at Fig. 4, consists of an
evacuated glass bulb in which is
pivoted an arrangement of four mica
vanes.

Each vane is polished on one side,
and blackened on the other. Now,
when light or radiant heat rays fall
on the blackened surfaces of the
vanes, energy is absorbed more
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readily than it is by the polished
surfaces of the vanes. Consequently
the blackened surfaces hbeeome
warmer. And on account of this fact,
a particle of rarified air within the
bulb will leave the blackened sur-
faces of the . vanes with greater
velocity than it will do from the
polished sides. The result is that a
scries of molecular ‘“ kicks” are
given to the blackened surfaces of
the vanes, and it is in consequence
of this fact that the continual rotary
movement is obtained.

A Minute Instrument

Now, the radio detector is devised
on this principle also. An enlarged
diagrain of the device is illustrated at
Fig. 5. Actually, however, the whole
instrument is no bigger than the nail
of one’s little finger. The framework

of the Nichols radiometer consists of

-

Fig. 6. A photograph taken by means.of

heat rays only slightly shorter in wave-

length than the newly discovered radio
waves.

fine mica. .\ fine quartz rod runs
through it. To the top of the rod
a small mirror is attached, and the
whole apparatus is suspended freely
by means of a quartz fibre. One wall
of the apparatus is coated on the
inner side with a black deposit of
metallic platinum, and the deviee is
evacuated of air.

When a train of minute radio
waves comes into contact with the
Nichols radiometer it causes a slight
warming of the inner blackened sur-
face. A molecular “ kick ”’ or repul-
sive effect is then given to the
blackened wall of the apparatus by
the particles of rarified air remaining
within it, and thus the whole sus-
pended apparatus tends to twist on

its own axis. The degree of its twist-
ing or rotation is shown by means of
a spot of light which is focussed upon
the mirror and which is reflected on
to a scale.

Delicate Apparatus

Thus it is that even the shortest
radio waves which can be produced by
means of the Arkadiew or Tear
methods can be detected fairly readily
by means of this apparatus. Natur-
ally, the Nichols radiometer is not
suited for ordinary use. It is merely
a very delicate laboratory instrument,
but nevertheless there is no doubt of
the fact that if ever these extremely
short radio waves become of practical
importance the Nichols device will be
modified into something more ser-
viceable for ordinary use.

As a detector of radiant heat, of
course, the Nichols radiometer 1is
an extraordinarily sensitive apparatus.
Professor Nichols himself stating that
it is well capable of detecting a varia-
tion in temperature of one ten-
millionth of a degree Centigrade.

For the first time, therefore,
scientists have been able to generate
artificially radio waves which are

practically identical with the waves -

of radiant heat emitted from hot
bodies, and to detect such waves by
means of the same device.

An interesting question now ariscs,
and that concerns itself with the
possibility of actually photographing
the newly discovered radio waves. It
is well known, of course, that radium
rays, X-rays, and ultra-violet rays
have the property of affecting the
photographic plate besides the rays
of visible light. Within recent years,
also, it has bcen possible to devise
certain photographic emulsions which
are sensitive also to rays whose wave-
lengths lie far below the lowest wave-
length of “ visible?” light. For the
interest of the reader a photograph
taken entirely without “*visible” light,
and by means of infra-red or heat rays
is shown at Fig. 6, whilst the identical
subject photographed in the ordinary
manner 1s shown at Fig. 7.

**Heat” Photographs

The black sky in the heat or infra-
red ray photograph, Fig. 6, is due to
the fact that at the time of photo-
graphing a blue sky prevailed, and
that this absorbed all the heat rays.
Consequently none of the rays was
reflected on to the photographic

plate. On the other hand, the green
. trees and vegetation strongly re-

flected the heat rays. Thus they
were able to affect the plate, giving
245
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a white appearance in the finished
“ heat ray picture.”

Now, the wave-lengths of the rays
with which the ‘‘ heat photograph,”
Fig. 6, was taken are only very lttle
shorter than the wave-lengths of the
newly produced radio waves. Conse-
quently there is good reason to
suppose that these latter wave-
lengths, .also, will he found to
affect the photographic plate, and
thus permanently. to record their
presence.

PS94

“. .. Within recent years it has
heen possible to devise certain photo-
graphic emulsions which are sensitive ¢¢
also to rays whose wave-lengths lie
far helow the lowest wave-length of $¢
‘¢ visible >* light. . . . **
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It 1s a fascinating speculation, and
a very feasible one, too. For if we can
record radio waves photographically
then quite a new line of research in
the field of television might be opened
up.

One discovery brings about another,
and there is no doubt of the fact that,
although at the present time the
production of these extremely short
radio waves constitutes nothing more
than a series of interesting laboratorv
experiments, they wilt in the future
be found to possess many important

Fig. 7. Exactly the same scene shown
in Fig. 6, but this time photographed under
ordinary conditions.

uses, not only in the fields of accu-
rately directional and secret radio
communication, and of television, but
also in the sphere of radio-generated
and transmitted heat.
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HF on Short Waves
XPERIMENTS in' short waves are
interesting qmte a congider:
.able. . number . "of French
amateurs, and one ‘of the latest to

produce: a_ new .short-wave.circgit is,

Monsieiir Bralefet. This well-known
French“experiménter has produced a
new “ciremit which ‘he . claims facili-
tates very ‘greatly- ~high-frequency.
amiplification on short waves. He has,
‘been giving dethonstrations:twict a

week for some’ time past, and has

satisfied a number of well-known
authorities of the efficiency of his
new cireuit.

A French Valve

A rather interesting design of
valve, for heating directly from the
A.C. mains, is due to another ¥rench
inventor, Monsieur Havardier. 1In
this valve two filaments are used,
connected together in parallel, but the
leads to the one are the opposite way
from those to the other, so that the
current passes through the two fila-
ments (which are placed close together,
side by side) in opposite directions.
In consequence of this, the general
distorting effects of the current in
the two filaments balance each other.
The filaments are designed to emit
at a very low temperature, and the
valve has given very good results in
actual practice.

Train Broadcast

The new Paris-Bordeaux express,
which accemplishes the journey be-
tween these two cities in seven hours
and a quarter-instead of the usual
time of over nine hours, has now a
special coach which is equipped with
‘a Teceiver . and plcks up broadcast
-programmes ~ for ‘the entertalnmenﬁ
‘of passengers. About sixty " palrs of
headphones are provnded at “present;
‘and it is proposed that’ the system
should be extended to all’ first-class
_compartments

An interesting t techmcal point isthat,
once the train has moved outside the
electrified area of the traction system,
‘the reception is very “much improved.

American S.W. Statlons

“Talking “of” broadcast ‘Teception,
station 2 X A F, the 32-inetre (9,150

k.c.) Schenectady transmitter of the
General Electric Company, is supply-
ing the world with radie programmes,
and its signals are frequently heard in
“this country as well -as in South
Africa, South America, New Zealand
and Australia,

An increasing number of Amerlcan
broadeasting _ stations, - _including
WGY,KDKA, WRN_X WLW,

WAAN, WRAH andWHKare,
or soon will be,

brqadpasj:l_nff their -
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programmes on short wave-lengths.
Short-wave programmes are readily
heard at great distances during the
summer, when the range of most
receiving sets designed for broadcast
wave-lengths is limited.

The question may well arise before
long whether short-wave broadeast
will not entirely replace: the present
type of broadcast

: Wlde Ranges
. A-short-wave transmitter’ is ideal
for long-distance ‘transmission, - but
owing to fading and the *skip

*distanee effect "1t is -of liftle value-

for local service. thhm 200 to 600

s mlles of short-wave stations signals

aTe often inaudible, but , quite mioder-

ate, ‘or -even small, power delxvers

strono swx;lalp (on shol;t waves) over
L()onlmued on page 325, )y

BROADCASTING FROM BERLIN.

This

flashlight photograph shows . the orchestra at Berlin’s famous ‘¢ Voxhaus ’

statton, which transmits concerts on 483.9 metres, with a power of 4 kw. (The power
employed by the B. B.C. at the London station, 2 L O, is only 3 kw.)

246
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‘LISTENING

¢ From time to time a headline pops up in one or other of the newspapers
which asks in good big letters, * What is wrong with the programmes 3’
Why has no newspaper ever asked,  What is wrong with listening 3’

A fascinating article by the Fditor of the

T ET me first ask you to lay aside
l any prejudice which the title

of this article may already
have aroused in you? “Art” is a
stiffish sort of word—and “ the Art
oi Listening ”’ sounds alarming ! But

by this art of listening I only mean -

the way of getting the most enjoy-
ment out of the B.B.C.’s programmes.
Though what I am going to say may
appear a trifle—well, obvious to some
of my readers—I happen to know from
personal experience that it will pre-
“sent a new point of view to a great
many others.

They Just “ Listen Blindly !

From time to time a headline pops
up in one or other of the newspapers
which asks in good hig letters, *“ What
is wrong with the programmes?”
There may, of course, be something
wrong with them, but why has no
newspaper ever asked ‘ What ig
wrong with listening ?”’ I am con-
vinced that half the answer, at least,
to the question “ What i1s wrong with
the programmes?’ is * Why, listen-
ing, of course ! ”’
how to listen to the best advantage,

they would find a great deal less fault »
with the programme builders at Savoy |

Hill.

First of all, I know that there is loo }

much listening—and by that I mean

indiscriminate, unselective listening. §
Not only sets, but listeners also should
In the course of my ;

be “ selective.”

, famous Hallé orchestra.

If only people knew -,

work I receive a great many letters
from listeners. I can see from those
letters that the majority of licence
holders have mnot got the ghost of
what one might call “a philosophy
of listening.”” They listen blindly to
anything and everything in the pro-
grammes—-one thing after another—
talks, military bands, symphony or-
chestras, Girl Guide bulletins, cookery
classes, Grand Guignol plays—and
when they come across something

A FAMOUS CONDUCTOR

Sir. HMamilton Harty, the popular conductor of the world-
This .orchestra has broadcast cn
many occasions and forms one of the most popular of the
more important simultansous broadcasts.

“ Radio

Times.”

they definitely dislike, they complain.
“Why do you have dance music
every night ¢ Horrible cacophonous
stufi! ” . . . “ Why is there so much
of this classical music when evervone
knows that variety is the most popu-
lar part of the programmes ? ”’

You do not read any and every
book you can lay your hands on—a
love romance, a discourse on Budd-
hism. Mrs. Beeton’s immortal classic,
Swinburne’s poems, a history of
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Medicine, and so on, one after the
other. You do not go to see every
play that is advertised. Why ? Be-
cause these pleasures are compara-
tively expensive and troublesome to
procure. A book will cost from a
shilling to a guinea, a seat at a show
from two shillings to fifteen.

Therefore, when' you indulge in
these small luxuriés, the choice of
which book or which play demands
some ‘thought. You -don’t spend
money on a book, you don’t fag all
the way to the bookshop or library,
without first being pretty sure that
yogl re going to'enjoy it when you get
it.; Nor do you bother to book
seats for an Ibsen play when your
object is to find light musical enter-
tainment.

Artistically Criminal Attitude

But broadcasting costs the listener
comparatively little, and it is “ easy ”’
-—one touch of the switch and there
you are! It is simple enough to
“come in "’ in the middle of a pro-
gramme without looking first to see
what is on. That sort of attitude to
broadcasting is artistically criminal.
If the programme you have hit on
turns out to be your pet abortion, a
Symphony Concert, you have only
yourself to blame if you go on listening
to it. And if you do like Symphony
Concerts, by coming in blindly in the
middle of a movement you have im-
paired the enjoyment which it should
have given you.

Now, look at your programme for
the evening. ““ Ah, a classical con-
cert!” you exclaim, in disgust.
“ Don’t care for that sort of thing.”
Don’t switch on, then. There are
nearly a hundred hours of broadcast-

”

ing during the week and plenty of
" “new  book by Ethel Dell appears.

things which you will find amusing.
After all, a licence costs very little—
and the other chap is enjoying his
Symphony.

On the other hand, if you do like

classical music, make a note of the

= If a dance band is “on,’’

clear the floor for dancing, and take full advantage of it.

time at which the concert begins and
come to it as you would to a concert
hall {when you have paid for the
tickets and had the fuss of getting
there in the bus), punctually and with
the anticipation of rather special en-
joyment. You won’t enjoy it, though,
if you have been listening * blindly **
for weeks past.

A “‘Saturation” Point
You couldn’t go to a different

theatre every night for a month and

really enjoy the twenty-eighth per-
formance. The merit of the Sym-
phony Concert (or variety show or
play) you are listening to will be that
it 1s one which you have specially
marked . down for hearing—though
you may not have listened to any-
thing else for weeks, because you
“didn’t feel that you wanted to.”
Incessant, andiscriminate listening
mukes blasé listeners,

Suppose it were a difficult and ex-
pensive thing to listen to one broad-
cast programme. Suppose that, in
addition to a licence to possess a set,
vou had to go every time you wanted
to hear a programme to a central
office and pay a half-crown for the
loan of a key without which your set
wouldn’t work. You would read in
your “ Radio Times’’ that Sir Henry
Wood was to conduct a concert from
the Queen’s Hall, that Cecil Lewis’s
new play in two thousand scenes was
to be given from the Studio, that Sir
Harry Lauder was to broadcast an
hour of his old favourites.

‘““Earning” An Entertainment
Great excitement in the family—
as much excitement as when Pola
Negri comes to the local cinema or a

“We mustn’t miss ' this. at any

_price! Send Willie down with a half-

crown for a key! Get everyone
here in time! Arrange the chairs—
and "cigarettes handy!” And, by

. ENJOY YOUR RADIO
PROGRAMMES!

everything you can to make your programmes enjoyable.

248
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Jove, how you would enjoy it! You
wouldn’t pay a half-crown for a talk
on electrical engineering, a Bartok
recital, a commentary on a boxing
match, if you didn’t like them. But
you would be strung up to enjoy the

=

Sir Henry J. Wood, the famous conductor,
who has been responsible for many
greatly enjoyed symphony broadcasts.

things you did like, because it was
such a “ businegs ’ sending for the
key and being sure to be in time for
the broadcast.

Well, as it happens, things don’t
work that way. All you have to do is
to buy your licence and switch on at
any time to hear what you like. The
impetus to excitement, to a proper
sense of anticipation of enjoyment, in
the shape of special preparation and
effort is lacking, So it remains with
your own keenness and interest to
create this impetus.

“If You Are Lazy

If you're a lazy listener you’ll
switch on at any old time to any old
thing, bang into the middle of it.
You'll sit hour after hour listening to
everything that comes through your
loud speaker until you are so soaked
and satiated with broadecasting that
your critical sense has vanished, and
with it your enjoyment. If, however,
you are’ nof a lazy- hstener if you
realise still the miracle of this broad-
casting and visualise its great -and
infinite future, you will bring to your
enjoyment of the programmes enough
common sgense to prevent your
making these mistakes I have men-
tioned.

Lasten less—and listen well. Instead

# of “Eat more fruit,” it should be

“Eat less programmes!”
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When the Armstrong super-regenerative receiver
wds evolved, short-wave work was almost
unknown. But now there are great possibilities
for super-reception with one valve. This prac-
tical article gives full constructional details for
interesting experiments in this field.

By A. V. D. HORT, B.A.

HE reception of short-wave tele-
T phony calls for a higher
degree of operating skill than

that demanded by C.W. signals.
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34 : COMPONENTS REQUIRED.
s 1 0003 variable condenser with slow-
§ motion dial (Peto-Scott ‘¢ Key-

P23 stone ** logarithmic in original).

+5 1 Ebonite panel, 6 in. x 6in. x }in.
3% 1 Basehoard, 9 in. x 12 in.

$3 1 2-coil holder (Lotus).

$¢ .1 Special short-wave 3-coil holder
3 (Burne-Jones).

2% 1 Valve holder (Igranic).  (Ashley,
4 Benjamin, Bowyer-Lowe, Burne-
oo Jones, Lotus, W.B., cte.)

$2 1 -0002 fixed condenser and mount for
$S$  baseboard (Igranic). (Clarke, Dubi-
$5  Ilier, Lissen, Mullard, T.C.C., etc.)
3% 1 Grid leak and mount, 4 megohms
2% (Dubilier). (Igranic, Lissen, Mul-
b4 lard, ete.)

$¢ 1 Base for two clip-in fixed econdensers
3; (McMichael).

0090¢90000005080060004060000

telephony transmissions as those
from 2X A F and {fromn KDK A, on
14 metres, are often amply strong
when they are tuned exactly, but

S0 9000
*e0 e OO):
Set of clip-in fixed condensers, ‘001,

'002, 003, '004, ‘005 (McMichael). >

1 1-mfd. fixed condenser (Lissen). "$o

(Dubilier, Ferranti, Hydra, Mullard, o
T.C.C., ete.)

1 '004-mfd. fixed condenser (Lissen).
(Clarke, Dubilier, Igranic, Mullard,
T.C.C., etc.)

1 1,000 and one 1,500 plug-in coils
(Any standard make).

Filament contro! (*‘ Amperite ** in
original set. Ordinary fixed or
variable filament resistance can be
used if desired.)

2 Telephone terminals mounted on
ebonite, Glazite or Junit, a few inches
of flex, screws, etc.
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©
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Using the ordinary “ Reinartz”’ de-
tector circuit, followed by L.F.
amplification, there will be only one
point on the tuning condenser at
which a weak telephony station will
be intelligible, and this will be o’
quite definite * point.”

The Armstrong System

To bring up speech from a faint
murmur to audibility needs a critical
adjustment of reaction. Too- much
reaction, on the other hand, defeats
its own object by rendering the
gpeech unintelligible. C.W. reception

is a simpler proposition, because one

does not have to tune to such an
exact point. However weak the
signal, there is room for a certain
amount of variation on either side
of the silent point, without complete
loss of the beat note.

Anyone who has handled a short-
vave receiver will know that such

’
ps PPN . PP ® POy * 000620000600 sece
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that the least movement of the tuning
controls will lose them altogether.

When the type of circuit which is
commonly known as the “ Armstrong
super-regenerative *’ was first evolved:
there was not much activity on the
short waves, and possibly for that
reason the circuits never took the
popular fancy to any great extent.
Now that there are a number of
stations working regularly below 100
metres, there is plenty -of material
for experiment with the circuits.

Unbeatable Circuit

With the exceptionof cjreuits with
H.F. amplification and the super-
heterodyne, there is no cirenit, in
the writer's opinion, to beat the
“quench ” (a name for the circuit
which is more expressive and less
cumbersome than its full title) for the
reception of telephony on short waves.

This is a general view of the rear of the receiver, showing the coils, valve, etc., in position.
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Referring to the circuit of Fig. 1,
let us consider the essential points of
the system. L,, L, and L, are the
short-wave coils, aerial, seccndary
and reaction, so proportioned that
oscillations can be maintained over
the tuning range of the wvariable
condenser C,;. In the grid and anode
circuits respectively we have two
coils L, and L,, tuned by fixed con-
densers C, and™C;.
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