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WHAT THE MIKE
TELLS TOTEISEN
TELSEN TEILS

TELSEN VALVE

TELSEN FOUR-PIN VALVE HOLDERS.
HOLDERS. iro. Pat, lNo. 20286/30.
An entirely new desi
Price 1/- each in Valve Holders, em-

bodying patent metal
spring contacts, which
are designed to provide
the most efficient con-
tact with the valve legs,
whether split or non-
split. Low capacity, self
locating, supplied” with
patent soldering tags and
hexagon terminalr nuts.

TELSEN FIVE-PIN VALVE
HOLDERS.
Price 1/3 each.

TELSEN H.F. CHOKES.

Designed to cover the whole wave-band
range from 18 to 4,000 metres.
Extremely low self-capacity, shrouded
in genuine bakelite. Inductance,
150,000 microhenries. Resistance, 400

ohms.
Price 2/6 cach.
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TELSEN L.F. TRANSFORMERS.

“ACE ™ .. .. ratios 3-1 and 5-1 8/6
‘“ RADIOGRAND * 3-1 and 5-1 12/6
‘“ RADIOGRAND’’ super ratio 7-1 17/6

TELSEN Components are vital to the
efficiency of your set~at all the key
positions they pass on the full perfection
of the original sound . . . You can take
the efficiency of TELSEN Components
for granted~—all the best radio engineers
do . . . Fit TELSEN Components for
greater power and truer reproduction.

T"

TELSEN FIXED (MICA)
CONDENSERS,

Shrouded in genuine bakelite, made in
capacities up to ‘0oz mfd. Pro. Pat.
No. z0287/30. ‘0003 supplied complete
with patent grid-leak clips, to facilitate
series or parallel connection. Can be
mounted upright or flat. Tested on
500 volts.

Price 1/~ each.
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A v, of Telsen Electric Co., Ltd., Birmingham.
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TELSEN GRID LEAKS.

Absolutely silent and non-micro-
phonic, practically unbreakable,
cannot be burnt out, and are un-
affected by atmospheric changes.
Not being wire wound, there are no
capacity effects. Made in capacities :
i, %, 1, 2, 3, 4, and 5 megohms,

Price 1’= each.

CVE.9



May, 1931 MoberN W IRELESS

P

(€37 3

VOL. XV. No. 53. MODERN

Page

WIRELESS

-

AR

Edited by NORMAN EDWARDS.
Technical Editor: Q. V. DOWDING, Associate |.E.E.
Radio Consultant-in-Chief: Cap!. P. P. ECKERSLEY, M.1.E.E
Scientific Adviser: J. H. T. ROBERTS, D.Sc., F.inst.P

Editorial .. = . 2 s = .. .. 459 On the Test Bench .. b .. IR .. 516
nR’ Do Listeners Get Their Money’s Worth? .. .. 480 Recent Record Releases .. .. .. .. .. . 518
_' New Wave-lengths for Broadcasting .. .. .. 463 * Summer-Time ” Valves .. .. . . .. . 519
’:’»" Modern Portables e .. . . = N .. 487 The * Convertible” Two . B ) od .. 521
,'_! A Lightweight Transmitter .. .. .. .. .. 471 Increasing Your Range s oo <] B 9525 <
x& The *“ M.W.” Portable Four .. s o .. 472 Staging That Theatrical Relay .. o) -5 .. 528 !
-v_ Introducing the * Extenser ” o o oo .. 480 Trouble Tracking . ol oo 00 .. b2sg
f’ “l On the Short Waves o cs oo oon TR . 497 Round the Turntable oo O .. 530 '!’T
A. The ‘ Contra-Wave '’ One s @ L .. 488 In Passing .. . 3 £ .,. =iy 591 ]
4 My Broadcasting Diary et e e .. 503 A Radio Reckoner .. . . w ea .. 534 L._’_——'_
im At Your Service ag - - e, of 505 Wave-Meters for Low Frequencies .. od .. 540 !'L;
é Questions Answered 2 0 8 A e . 507 Radio Notes and News .. & 4 .. 542
? " The ‘“M.V.W.” Three . N, A . .. bos More Long-.-Distance Work . od .. . .. 546 g
3 ‘ €PECIAL SUPPLEMENT, “ THE WORLD'S PROGRAMMES,” PAGES 481-49% '#fj
e {See page 481 for ocontents ¢f this section.) h‘-'!“"
]’A ‘ As some of the arrangements and specialities described in this Journal may be the subject of Leiters Patent the 3 M
== AN amatenr and tvader would be well advised tn oblain permission of the pateniees to use the patents belare Joing sn w“r’y
>

S

)

& 5"

THE AMPLION POPULAR RANGE

A.B.4, — Here is a speaker that in every way meets the
' needs of the most discriminating. The balanced armature
» unit may be matched to power valve or Pentode output.

The cabinet is built on modern lines of particularly
pleasing design. Price, Oak 50/-, Walnut 59/6

' A.C.6.—A cabinet model of attractive
[ ] appearance and really surprising tone.
This speaker is fitted with a new and
improved unit. The most outstanding
speaker value of the year. Standard
shaded Oak finish. Price 25/-.

' A.C.2A. — Better even in

B performance and appearance

than the famous Guinea-

Cone, this ¢ popular * model is
fitted with an entirely new
unit mounted in an open
cone, Standard finish black
and silver, fitted for standing
or hanging. Price 15/-.

ASK YOUR DEALER
FOR A DEMONSTRATION

The high standard
of all AMPLION
Products has been
fully maintained
in thase models,
and a demonstra-
tion by your
dealer will con-
vince you that they are all amazing
value for money. Ask for a folder
illustrating all new AMPLION
Speakers. Or write direct to :—
Graham Amplion Ltd., 26 Savile
Rozw, London, W.1.
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Simple facts for Valve Users No. 1.

Why Cossor

M Valves are
= non-microphonic

= ICROPHONIC (or ringing) noises in a
4 valve are usually due to filament
i | vibrations. It is normal practice fo
suspend the filament in an inverted V formation
with a spring hook at its upper extremity to
counteract expansion due to heat. Naturally
—because it is taut—such a filament is very
prone to vibrate.

il

Cossor engineers have definitely solved the

problem of microphonic noises by evolving

the 7-point filament suspension system shown

L) ! here. You will notice the four insulated hooks

which secure the filament in position and

instantly damp out any tendency fo vibration.

incidentally, the Cossor Insulated Bridge

available from any Wireless Shop Construction ensures a much higher sIan.d.ard

fo suit all 2, 4, and 6 volt Batiery of accuracy in assembly—thereby permitting

operated and A.C. Mains Receivers  grealer uniformity of characteristics and a
finer all-round performance.

COSSOR

Q 8108

Over 50 types of Cossor Valves are

&. C. Cossor, Lid, Highbury
Grove, London, N.5.
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Our Special Portable Set Features—A Dual-Purpose Set—Enlarged *“ World's Programmes ™’
Supplement—The Progress of Radio.

Our Special Portable Set Features

F we could only rely on the weather in this country
there would be no argning about the fact that this
is the right issue of MopErN WirELEss in which

to give our readers plenty of portable set features! But
although it may be pouring with rain when you purchase
this issue, don’t let that deter you from considering the
possibility of finer weather to come and, with the finer
weather, the joy of the open air and the attractions of
picnicking.

And a modern picnic, these days, is pretty incomplete
without a good radio set or a gramophone; a radio
set for preference, because you can have a lot of fun
with it.

Now in this issue you will find details of the “ M.W.”
Portable Four. As you will see from the description of
the set in another part of this issue, it incorporates one
S.G. valve and 2 L.F. stages. The type is conventional—
upright wooden case, etc. The set covers both broadcast
wave-bands, and has a very special H.F. coupling scheme.
Incidentally, the set can also be used with a gramophone
pick-up.

You will find this set has ample selectivity to separate
Regional transmissions quite easily. In short, the receiver
is robust, quite simple to make, and capable of giving
very good quality results.

A Dual-Purpose Set
THE * Convertible ” Two is an easy-to-build, inex-
pensive set. Readers will notice that it is so
designed that it can be fitted into an ordinary
cabinet and employed as a household receiver. Or, again,
it can be slipped into an attaché-case and used with a
self-contained frame aerial and batteries for out-of-doors
holiday reception.
The “ M.V.W.” Three is a transportable receiver for
mains valve working. It is completely self-contained,
and is the ideal household receiver. Provision for

electrical gramophone reproduction is made, while for
radio the set has been found on test to be capable of
bringing in a large number of stations.

We feel that this set will attract wide attention, because

it is not only an up-to-date wave-change receiver, but
also a most becoming article of furniture. It is what
might be described as a ¢ fit-and-forget ’ set, and 1is
entirely operated by plugging into the mains.

Enlarged‘“World’s Programmes’’Supplement

OTHER features of interest which we should like to
bring to your notice are the * Contra-Wave™

One. This is not a portable receiver, but a very
highly efficient single-valver for distant ’phone reception.
It possesses both selectivity and sensitivity to a high
degree.

We have enlarged our *“ World’s Programmes *’ Supple-
ment this month, and the sixteen pages which you will
find in this issue are packed with information about
foreign stations, technical hints and tips, and other
invaluable material of great interest to those who are
keen on bringing in foreign stations.

The Progress of Radio

IT is interesting to remember (in view of the recently

published facts concerning the radio industry)

that in 1922 there were only 35,744 wireless licences

in force, while it has been recently stated that the number
to-day exceeds 3,600,000.

As for the value of our radio trade to-day, it is estimated
to be in the neighbourhood of £20,000,000. Official
figures have recently been printed to show that there are
now, approximately, 3,000,000 homes in this country
which have an electrical supply laid on, and the number.
it must be remembered, is continually increasing. Conse-
quently the number of mains-operated sets, although
only about 1,500,000 to-day, is expected to increase by
at least a quarter of a million this year.

Perhaps one of the most remarkable facts which can be
obtained from the analysis report of the radio industry
is the evidence to show the steady trend towards cheaper
receivers.

-In 1923, some readers may remember, the average price
of a three-valve set was at least £20, but to-day this
average is down to £4 10s. or £5. 1In 1927 a mains set
cost £30, but to-day a good one can be bought for £20.

La—{.
e '
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Sir Harry takes his infrequent broadcasts very  seriously "

and, as listeners will have gathered by the results, enters
into them with gigantic enthusiasm.

M a listener magel’, ye ken, when I'm at home at
Dunoon, and it happens that this is the month in
which 'm due to renew my licence. And when I

think of the cost of it—losh !

I wonder at myself ! I dinna ken why I don’t make a
special arrangement with the B.B.C. to let me have my
licence free in return for my promising not to broadcast
for any other radio concern in Europe.

I'm not suggesting that the licence isn’t worth the
money in a general way. After all, its precious little you
get, these hard times, for the same price; and then ye
generally get Harry Lauder once a year or so—but I must
be modest, and refrain from saying who I think to be the
best item of the lot. After all, I don’t hear him masel’.

Variety and the Variety Concerts
Seriously, though, I propose to hand out a few brick-
bats and bouquets about this broadcasting business. We
listeners have to sit still and be lectured and have our
programmes arranged without any choice of ours all
through the year; and I don’t see why we shouldn’t get
in a word in our own defence just now and again. So

460
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Do

istonors
et Their

The greatl variety artiste ‘‘ hands out a few brickbats
and bouquets about this broadcasting business,” and
shows in the following special and exclusive article
that he is an enthusiastic and well-informed listener.

fENGseRESesENESEEr,
CONUNENEIORERESENRY

Good Morning, everybody, and here goes—brickbats first
in case they prove so heavy that they save me the cost of
bouquets.

I think we might say to begin with that there’s a wee
bit too much of the serious stuff on the National pro-
gramme. I'm a serious man masel’ (when I get Schedule D,
anyway), but I don’t want to be improved out of all
knowledge.

Supposing I turned up on the stage one night and
started giving ye a lecture about the population problems
o’ China, for instance ! Hoots, mon, we ought to prevent
that at all costs.

Then (here’s a heavy one!) what about a bit more
variety in the variety concerts? The artistes themselves
are good and clever, and I’ve nothing but praise for their
turns ; but we would like some fresh ones now and again.

The High-Power War

Canny Scots get awfu’ angry when they get much the
same variety concert for about three nights running, and
then the same repeated after an interval of a few weeks.
A few more artistes, a few novel turns, and a more
thorough shuffling in between hearings, would keep us
all more contented than we are at present.

Then there’s these new German stations. I don’t
know quite who to aim my brickbat at this time, but I
desperately want to shy it at someone when, as I lie back
in my easy chair and listen to some good turn on London
Regional, 1 hear three or four dozen operatic sopranos
positively shouting down twice as many violins. It's
grand exercise, no doubt, and most beneficial for the
lungs—but no’ for the lugs, ye ken !

Surely 1t would be possible for the B.B.C. to come to
some working agreement with foreign stations to alter
wave-lengths, or increase or decrease power so that this
sort of Great War didn’t go on ¢! I’m a peaceful man
masel’, but I could fair do murder and violence when my
set starts shrieking at me for no fault of my own.
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Perhaps makers of radio sets—for
whom, in general, I have only most
grateful bouquets—could do something
to make high-powered sets more selec-
tive, and eliminate this nuisance. I'li
be glad if they can, for I can’t bear
to think of my voice getting mistaken
for that of Mephistopheles over the

Sir Harry pays a
warm tribute to
broadcast
church services.
And on the left
is a photo of St.

Martin’s. Tra- ether, even if it is only the horny
e falar, B, gentleman from * Faust” instead of
{ London, from from lower still.

:which many
Sunday evening More Suitable Times
services have i One more brickbat, and then I'll
originated.- ! look and see what I've got in my
. £ other hand—maybe it'll be a saxpence,
™™ Dbut if so, dinna expect it! I think
some of the times of popular items
might be made more convenient. to the
general public.

At present nearly all the radio plays are
broadcast either early in' the evening or else
very late indeed. Those early on suit no one,
for they come just round about tea-time ; and
the ones starting nigh on ten o’clock make
decent folk sit up shivering, too interested to
stir up the dying fire and too cold to enjoy
the piece. }

Besides, some of us have to be up early
next morning to work, and don’t care to stay
out of bed till midnight when a more con-
venient time might just as well be arranged.
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“We’re Only Tempted to Tune In to the

Wicked Continent”’

If the principal items of the programme could be given
Letween seven-thirty and ten, I'm certain most listeners
would approve. For those people who have dinner, surely
it could be put forward half an hour or so, and still allow
plenty of time to settle down in the library chairs before
the invisible ““ curtain " is rung up by the pleasant-voiced
announcer.

Plays. Records and Sunday Programmes

Now for the nice things I can say. To continue about
radio plays, I think the productions chosen, the adaptations
for radio use, and the work of the casts is a real triumph
of dramatic art. 1 was once very doubtiul indeed as to
whether plays would broadcast at all well. :

There are some which obviously wouldn’t, but those
the B.B.C. has had the sense to leave alone. As an actor
myself, who has been nearly fifty years before the foot-
lights, I would like to say that my scepticism about radio
plays has been swept away in a wave of pleasure and
congratulation. .

Gramophone records are another thing I like to hear
broadeast, though there is sometimes a tendency to give
rather too many of them. T think all listeners will agree
with me that they would rather hear an artiste than his
record ; but in the case of many foreign artistes their
visits must necessarily be scldom, and, in the meantime,
records sutdued to their right proportion in the pro-
gramme are very pleasing.

Church services are another form of broadcast which
seem excellent value. Here the present proportion is also

rather on the heavy side, but they always seem interesting.

But Sunday broadcasting as a whole is far from the
best possible, at least in my opinion. I know that this is
a subject on which ideas differ very widely, but, so long
as no entertainment is given which tends to make people
stay at home instead of attending divine service, I see no
reason for making the Sunday programmes the worst of
the week. It is the one day in the week which most of
us can spend at home, and there is a general feeling that,
excepting the hours of ten-thirty to twelve-thirty, and six
to eight, we might be given something attractive. Other-
wise we’re only tempted to tune in to somewhere on the
wicked Continent. Which is putting temptation in our way !

Good, But Improvement Possible

And finally, of course, there’s those fine talks by that
grand comedian, Harry Lauder. I've kept the best till
last, ye see; and I daresay that so long as the B.B.C.
realises his worth it’ll always have thousands of grateful
listeners who'll pay their ten shillings regularly, besides
those North o’ the Tweed, that the Post Office doesn’t
know about.

More bouquets than brickbats, certainly ; but still, as I
say, there are things that might be improved. The
B.B.C. is a marvellous concern, and on the whole I offer
it my serious congratulations ; but I’m a guid Scot masel’,
and when it comes to paying oot ten shillings, and I
reckon out the awfu’ number of bawbees in the total—
well, it makes me just a wee critical, naturally. T’ll hae
to pit ten shillings on my next broadcasting fee—ou, aye !

“WHICH IS PUTTING TEMPTATION IN OUR WAY”

"
The aeiials of that big German broadcaster, Mi»%acker.

He generally transmits lively dace music on Sunday evenings, and you can
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get this on the simplest of sets after the B.B.C. has closed down.
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'NEW WAVELENGTHS FOR | |
BROADCASTING?

| /{{/3 R.L.SMITH-ROSE,DSc,PuD AMIEE. |

This is the first section of a special
contribution on a subject of vital im-
portance to all listeners. The present
ether chaos shows no signs of abatement,
and the question of using different bands
of frequencies for broadcasting has been

receiving much attention.

URING the past few years the
history of radio communica-
tion has largely comprised

development work in the direction of
the use of shorter waves. Even before
the dawn of broadcasting it was found
that the existing bands of wave-
lengths above about 300 metres were

ROUND ABOUT 5 METRES

AZ086

T

Fie.d.
A simple Hartley transmitter circuit capable
of going well down the wave-length scale.

beginning to be so crowded as to make
it difficult to fit in any new wireless
service.

The advent of broadcasting gave
rise to an insistent demand for the
allocation of comparatively large
bands of wave-lengths for the exclu-
sive use of this service, and readers
are already 'aware of the various
arrangements which have been tried
and modified in order to find room
for the continually expanding broad-
casting services.

Phenomenal Distances
It 1s indeed fortunate that contem-
porary research and development
several years ago opened-up the way
to the use of shorter wave-lengths
below about 100 metres. Although
the transmission of such short waves

'can be placed in

)

|
|

L.

]

was subject to many uncertainties, it
was found that in favourable circum-
stances they could be transmitted to
‘almost phenomenal distances.

Skip-Distance Effect

A factor which enters largely
into the possible use of very short
wave-lengths for broadcasting pur-
poses is that the decay of intensity
of the waves when
transmitted along
the earth’s surface :
is very rapid on
the shorter wave-
lengths, with the
result that, except
at very short dis-
tances, all the useful
radiation is con-
veyed through the
upper atmosphere;
and there may be
a  minimum dis-
tance at which this
upward radiation is
returned to a re-
ceiver on the earth.

In view of the
crowded state of
the longer wave-
length bands an
advantage of the
use of short waves
is that a larger
number of . services

each ‘“ octave’ of
the available fre-
quencies or wave-
lengths.

It is probably well
known to readers
that an approach
to ideal allocation
of broadcasting

h 463
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This ‘*bo-~ey '’ short-waver is the practical arrangement of Fig. 1
—a 100-watt series-fed Hartley circuit. The lower coil forms part
of a'rejector circuit in series with the grid leak.

stations is the basis of giving each
station a band of frequencies of 20,000
cycles per second in width, i.e. each
station is permitted the use of bands
of 10,000 cycles per second on each
side of its allotted frequency or wave-
length. This is considered not only
sufficient, but also necessary for the
transmission of accurate reproduction
of speech and music.

A RADIO SKELETON
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Now the band of wave-lengths from
300 to 500 metres covers a frequency
range of from one million to 600,000
cycles per second. The width of this
band is. thus equivalent to 400,000
cycles per second, providing for twenty
stations each occupying a band of
20,000 cycles per second.

If the wave-length band were
reduced to 30-50 metres, the frequency
range would be from ten million
to six million cycles per second,
and there would thus be available
200 bands of 20,000 cycles per second
each. By lowering the wave-length
band to 3-5 metres provision could
be obtained for 2,000 stations !

The Beam Stations

In the case of telegraph transmitting
stations employing the Morse code,
the band width required for each
station 1s somewhat less, and the
number of stations which could be
accommodated would thus be corre-
spondingly inereased.

1hese considerations demonstrate
that it is worth while studying the
technique of short-wave working in
order to cope with the inevitable
progress of modern radio communi-
cation.

In this country and elsewhere many
beam stations are now utilising wave-
_lengths of {from 10 to 40 metres for the

THE COMPLETE OUTFIT
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A view of the short-wave transmitter. The
oscillator is similar to that illustrated
in the photo on the next page.

provision of regular daily services in
the transmission of press news and
private commercial telegrams.
Although it has been possible for
some time past to generate on a
laboratory scale oscillations of a fre-
quency corresponding to wave-lengths

ADDING A VALVE
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A double series-fed Hartley scheme in
which the two valves supply the oscilla-
tory circuit alternatively.

below 10 metres, the introduction of
such wave-lengths into commercial
communication- is taking place very
slowly.

Ultra-Short Direct Rays

This is partly due to difficulties in
the technique of generation with
appreciable power and the construc-
tion of sufficiently sensitive receivers,
and partly to the very limited range
which can be obtained in the trans-
mission of such waves directly along
the ground.

Communication over anything but
the shortest distances must, therefore,
take place by means of waves trans-
mitted through the atmosphere ; and
although this has been stated at times
to be 1mpossible, a'small amount of
evidence to the contrary is now be-
coming available. _

The following portion of this article
contains a brief description of some
experimental transmitting apparatus
which has been constructed for the
purpose of studying the propagation
of ultra-short waves along the earth’s
surface and through the upper atmo-
sphere.

Reactance of Wire

It may be said at the outset that
very few, if any, new principles have
to be learnt and followed in the con-
struction of short-wave - apparatus,
provided that due allowance is made
for the change of frequency in regard
to the effect of reactance, mutual
couplings, ete.

It has to be realised, for instance,
that at a frequency of 100 million
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cycles per second the reactance of a
straight piece of No. 47 S.W.G.
Eureka wire may be greater than its
ohmic resistance, and that when a
straight wire is arranged in the form
of an aerial and is tuned to the work-
ing frequency the radiation resistance
is usually the predominating factor
which limits the current flowing in the
aerial.

A most useful single-valve circuit
for short-wave working is that some--
times known as the series-fed Hartley
circuit, illustrated in Fig. 1

Very Tiny Values:

In considering the design and con-
struction of a transmitter based on
this circuit it i3 important to get a
clear idea of the values of in-
ductance and capacity which are
avatlable for working on the wave-
lengths in question. ’

To crystallise the reader’s ideas it
may be stated that a single turn of
thick copper wire about 12 in. in
diameter has an inductance of less
than 1 microhenry, and that this

LOWER STILL!

o, —— = .

A two-valve oscillator for a wave-length
of 15 metres, using the circuit of Fig. 4

requires only 36 micro-microfarads
of capacity to tune it to a wave
length of 10 metres, or 9 micro-micro-
farads to tune it to 5 metres. _

There is, therefore, not much to
spare in the matter of inductance and
capacity, and every effort must be
made to keep dimensions of the sub-
sidiary portions of the valve circuit
as small as possible in order that the
bulk of the small inductance and
capacity available may be in the main
oscillatory circuit.

A single-valve transmitter employ-
ing a 100-watt valve in a circuit
arrangement, similar to that in Fig. 1,
is shown in a photograph. The
transmitter is mounted on a panel
of American whitewood, which ma-
terial has a very low dielectric loss
when kept dry. '
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Smgle-Loop Coils and Mmute Capacities

cusssenes

The main inductance is the two-
turn loop to be seen in front of the
valve. This is' formed of No. 14
S.W.G. copper wire wound into a coil
2} in. in diameter, mounted on an

ebonite block with the necessary three-

pin connectlon

constituent single-valve circuits and
testing each in turn. Some readers
may prefer to consider the two-valve
circuit as one operating on the
familiar * push-pull ’ principle.

A typical short-wave transmitter of
this type, using two 250-watt valves,

HOW THE AERIAL IS ENERGISED
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This diagram shows how a half-wave aerial can be coupled inductively to a transmission
line of parallel wires from the transmitter.

This coil is mounted directly on the
tuning condenser, which contains two
moving and three fixed plates, as
shown, and has a capacity of about
20 micro-microfarads. It will be
noticed that an extended control
handle is provided for this condenser
i order to minimise hand-capacity
effects when tuning.

The larger variable condenser seen
to the left of the photograph is used
for variable retroaction.

Down to 4 Metres

A single-valve transmitter con-
structed on the above lines, with care
taken to ensure that all dimensions
betweén the valve and the tuned
oscillatory circuit are as short as
possible, can be operated successfully
on wave-lengths down to 4 metres.
With limited high-tension voltage
increased output may be obtained by
using two valves in parallel, but the
two valves chosen must have closely
similar characteristics.

A more efficient method of connect-
ing two valves to one oscillatory cir-
cuit is shown in Fig. 2. In this
diagram the solid line represents the
series-fed Hartley circuit, as used in
the transmitter described above. The
broken line shows the manner in
which the second valve is connected.

A ““Push-Pull ’’ Scheme

It will be seen that this circuit is
really a double-series-fed Hartley
circuit, the two valves of which supply
the oscillatory circuit alternatively.

Each valve in such a transmitter

may be tested individually under

working conditions by converting the
oscillator in succession into its two

is shown in a photo on this page. The
tuning condenser provided with an
extended handle has a maximum
capacity ‘of about 30 micro-micro-
farads, and the same size of condenser
is used for coupling the anode of one

“PUSH-PULLING” THE POWER

A single-coil push-pull transmitter employing the circuit shown
in Fig. 2 and covering 5 to 20 metres.
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valve to the grid of the other. The
valves are mounted on opposite sides
of a common panel of American white-
wood, in order to ensure the shortest
possible leads from one valve to the
other.

The Inductances

It is found necessary to-use chokes
in series with the grid leaks illus-
trated in order to prevent the leak-
age of high-frequency power into the
filament leads. The interchangeable
coils forming the inductance for such
a transmitter are constructed of a
single turn of either copper rod about
§in. diameter, or of aluminium tube
of a larger size. The dimensions of
the coils are so small that the ohmic
resistance is not very important, but
it is desirable to have a substantial
size of conductor in order to secure
rigidity and so avoid slight changes
in wave-length due to vibration.

The variable condensers -employed
are conveniently constructed from the
standard low-loss
transmitting type,
and every effort 13
made to obtain a
very low minimum
capacity when aim-
ing at the shortest
wave-lengths.

Power Supply
The transmitter
illustrated is shown
again under work-
ing conditions. The
valve filaments are
operated from a
20-volt battery and
the anode current
is obtained from a
D.C. generator.
The transmitter
is shown in a
photograph set up
on a movable table
which carries the
valve control panel.
When using two
250-watt valves at
a high-tension sup-
ply of 3,000 volts,
and a total input
power of 300-400
watts, the circulat-
ing current in
the inductance is
several amperes at
wave - lengths  be-
tween 5-10 metres.
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Valve Bulb

By moving the table variable coup-
ling is obtained- to a Lecher wire
system connected to, the external
transmitting aerial.

The above type of transmitter may
be modulated very conveniently by
varying the potential of either grid
or anode in any of the usual ways,
and for thie purpose a small 50-watt
andio-frequency oscillator unit is
employed, its anode current supply
being obtained from a separate
generator.

Valves intended to deal with power
at very high frequencies must have
specially designed features not essen-
tial for those working at lower
frequencies. The first feature desired
is low self-capacity and mutual
capacity of the electrodes.

Eddy-Current Heat

This means that the leads to the
electrodes should be brought out of
the glass envelope as far as possible
from one another. This separation
of the leads, however, is limited by
the inherent increase in inductance
due to their greater length.

Several years ago Franklin drew
attention to the possibility of the
glass envelope melting as a result of
the heat generated by eddy currents
m metallic deposits which occur on
the inside of the glass during the

Sometimes

LTLT] spugas
2 o

MeltsMDuring Operaiion

of as great dimensions as is con-
sistent with short leads from the
electrodes. The neck of an ordinary
transmitting valve is in a concen-
trated part of the field, and punctures
were very common at this point when
valves were first used on short wave-
lengths.

Reducing the Field

The field may be reduced by con-
tinuing the grid mesh beyond the
ends of the anode. This construction
concentrates the radio-frequency field
between the grid and anode, and
so reduces that which reaches the
glass walls of the valve. It is also
advisable to thicken the leads to the
electrodes at the places where they
enter the glass.

It is convenient in experimental
work on very short waves to employ
short, straight aerials, the length of
which corresponds to either a half
or a quarter of the working wave-
length. In the former case the aerial
should be supported at a suitable
distance above the ground, the ends
being insulated, since these are the
points of high potential variations.

Local Reflection
At high radio-frequencies the an-
tenna either of a transmitting or
receiving station should be situated

WHERE THE TRANSMITTERS WERE TESTED

T

be seen through the open doorway.

evacuation of the valve. In certain
types of transmitting valves it has
been customary to use copper foil
screens on the outside of the envelope
to avoid breakdown from this cause.

Large dielectric losses may also be
experienced in those portions of the
glass which lie in the high-frequency
field between the grid and anode.
The envelope should, therefore, be

in as open a space as possible. In a
radiating field objects act as reflectors
when their linear dimensions are
comparable with the wave-lengths of
the ncident field. Thus on a wave-
length of 5 metres (approximately
16 ft.) the buildings associated with
a short-wave station may be such that
they give rise to very serious scatter-
ing of the waves and loss of energy.
466

A general wfie\y of t.he' experimental station used in the conducting of the experiments
described in this article. Note the feeder wires to the aerial. Part of the transmitter can

The easiest method of diminishing
this loss is to place the aerial at some
distance from any buildings and to
lead the energy to or from it by
means of a transmission line or

“Lecher wire system. Most commercial

short-wave transmitting and receiv-
ing stations are designed in this way.

REALLY SHORT!

42089 = 7

AT

With this circuit it has been found
possible to go down to 1'5 metres.

As an illustration of this a half-wave
aerial may be coupled inductively to
a transmission line comprising two
parallel wires stretched between the
transmitter and the aerial in the
manner indicated in Fig. 3.

Such a transmission line may be
conveniently formed of two stout
copper wires stretched parallel at
three or four inches apart and at a
distance of several feet from all other
bodies except from supports. The
wires are short-circuited at each end
and adjusted by -variable condensers
connected to them to obtain maximum
current at each end of the line.

Measuring Wave-length

Alternatively, the transmission line
may be formed of a twin conductor
comprising an inner wire surrounded
by a concentric metallic sheath, Such
a transmission line, or Lecher wire
system, i3 wuseful in addition for
measuring the wave-length being
employed. This can be carried out
by running a short-circuiting bridge
wire along the line. L

It will be found that thisshort-
circuit alters the current in the aerial,
except when the bridge is at a
potential node on the wires.

The manner in which the trans-
mitter shown in the photo is coupled
to its external half-wave aerial is
illustrated by a special photograph.

(Continued on page 530.)
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An impartial review of the pros and cons of portable
radio receiving sets that will help interested readers
in the choice and use of these fascinating instruments.

o doubt most readers regard
portable radio receivers as
essentially of modern origin.

But they are far from bzing that,
although it is only of late years that
portables have reached a moderately
satisfactory standard of all-round
efficiency. But I will have more to
say about this later on.

How It Started

Besides a comractness of construc-
tion, the outstanding feature differen:
tiating a portable from an ordinary
set 18, of course, its built-in frame
aerial that takes the place of an
extended antenna and an earth
connection.

The frame aerial is really “older
than any other type, and can be said
to date back to 1888, when the
famous Hertz used single-turn loops

MODERN
'PORTABLES

G.V. Dowding

Associate [.BwE.

-OUTWARD BOUND—AND BOUND TO

TR Sy 3 AP

T T

both for transmitting and receiving.
These certainly illustrated the prin-
ciples of the frame.

But in 1902, Lee de Forest, the
inventor of the three-eléctrode valve,
designed loop aerials identical to
those used in most present-day
portables, These are, after all,
merely large coils of wire which are
generally wound rectangularly.

The first frames were not designed
for < all-in ” sets, but were used for
direction-finding, and were mostly
about 4 ft square, or even larger
than that. In those days it would
not have been thought possible
that efficient reception could have
been carried out with loops less than
18 in. square.

It must be remembered that effec-
tive three-electrode valves did not
arrive until the war years, so that

1 o

ENJOY THEMSELVES!

P ————— — et
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useful amplification was not possible.
The three-electrode valve made many
things possible that were otherwise
quite impossible, and not the least.
of its achievements is that it opened
the way for the.modern portable.

The Aerial Pick-Up

Frame aerials are very poor col-
lectors of radio energy, as compared
to suspended aerials. But, nowadays,
thanks to the three-electrode valve
and its even more potent descendants,
the S.G. and pentode, we do not have
to worry much about the initial
energy we pick up from the ether.

Such colossal amplification is pos-
sible with four or five modern valves

The portable as a companion for camping or picnics has two obvious advantages—it provides all the music you need and keeps you

in touch with news and weather probabilities. And if it DOES rain—well, you can always tune in a cheerful little earful!

467
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that it is often advantageous de-
liberately to cut down the efficiency
of aerial “ pick-up” in order to
reduce interference from unwanted
disturbances of the ether, such as are
caused by atmospherics, etc.

Also, a frame aerial enables vastly
greater selectivity to be obtained
than does the suspended type. This
is mainly due to the highly marked
directional qualities of a frame aerial,
and if these are intelligently used
it is possible to receive, free from
interference, many stations otherwise
hopelessly ““ mushed ”” up by hetero-
dynes, and so on.

The Question of Direction

It is important to note that a frame-
aerial’s directional powers are more
sharply defined over the area of
“ minimum strength ”’ than over the
maximum strength area. This point
has been dealt with in detail in a
recent “ M.W.” article, but a brief
repetition on this occasion may be
appreciated by many readers.

A frame aerial picks up the maxi-
mum of energy from a given station
when it is edgewise on to it, and
least when it is at right angles to the
direction from which the transmission
is coming.  Thus a frame aerial
receives equally well from two oppo-
site directions and equally badly from
two other opposite directions.

If you want to locate the approxi-
mate direction of a station with a
portable set you should work on the

I SAY!
LISTEN
TO THIS!

Not only his friends, but a casual passer-by had to join in the jubilation of this prouzi'

minimum strength position ; for, as I
have said, this will be the more
sharply defined.

And if you are wanting to cut out
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I suspect that one of the reasons
for the undoubted popularity of the
portable set is that 1t imposes no risk
of lightning descending on a house

ONE TOUCH OF NATURE...

A happy party on a German lakeside waiting for the steamer to take thém ‘home.

an interfering station, turn the port-
able until the reception of the
interfering station is at its weakest,
and not until the station you want
1s at its strongest. See the point ?
It may be a bit difficult to grasp
straight away, but if you think it
over for a bit you will, no doubt,
get it clearly.
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set-owner when the foreigners came rolling in.
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and doing damage. It is a mighty
small risk with an outdoor aerial,
and if one uses a lightning arrester
the danger is practically non-existent ;
but there you are, some people
would not believe that if they read it
in the book of judgment !

But people aren’t buying tens of
thousands of portables just because
of that one thing. Let us tabulate
the attractions these particular instru-
ments offer. I am, of course, dealing
with true portables, and not those
“all-in” types of sets generally
referred to as *‘ transportables,” which
cannot be closed up suit-case fashion
for carrying into the wide, open spaces.
Well, ‘here is my list, though I do
not claim that it is exhaustive.

Some Big Advantages

1. Portability. A portable can be
used in any room in the house and
can be carried about in a car or taken
away for the holidays, like a portable
gramophone.

2. Neatness. There are no aerial
and earth wires necessary, and the
batteries and loud speaker are tidily
tucked away.

3. Selectivity.  Greater freedom
from interference is possible, although
it should be noted that there are many
portables that definitely are inselec-
tive, and that a frame aerial cannot
deal with two programmes coming
from the same direction, such as
those of one of our Regionals, any
better than any other kind of- aerial.

4. Complete freedom from Lightning
hazard; although here, again, this
is almost negligible with any set.
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Where the Frame Aerzal Scores

5. Service. When a portable goes
wrong it can easily- be taken or sent
back complete to the manufacturer for
repairs and adjustment.

6. Maintenance. There is no aerial
to blow down or need overhauling.

H.T. and L.T. trickle-charging for
portables. Tens of thousands of
these are in use. Their owners em-
ploy dry H.T. batteries only when,
during the summer, the sets are
used out-of-doors. At other times

CRICKET IN THE COOL

e E——eee

This knowing cricket fan takes his set on the river when it is too hot to attend the

county match in comfort.

A pretty good list, I think you will
admit, though there are disadvantages
that to some extent offset it. First
of all we have the question of cost.
A portable is bound to cost more than
an ordinary outfit, for the simple
reason that it must provide greater
amplification and, generally speaking,
that means more valves than its fixed
equivalent.

And in their turn more valves mean
more L.T. and more H.T. Then,
again, a portable calls for more
careful design and assembly, and there
are not so many margins permissible.
You see, as they have to crowd the
set, the loud speaker, the batteries and
the aerial into one very tight bunch,
special screening, etc., is essential in
order to achieve stablhty and avoid
interactions of an undesirable char-
acter.

Using the Mains

1t is ‘on account of this that it is
often not possible to use rather badly
constructed mains units with porta-
bles, although they might be adequate
for “ fixed ” receivers.

Because of the desire to compact
the instruments and save as much
weight as possible, there is a tendency
to ‘ under-battery >’ portables, with
the result that H.T. battery replace-
ments and L.T. charging become
annoyingly {requent.

But here I must add that there are
now a number of mains units that are
completely satisfactory for supplying

He likes to know the scores wherever he is.

the H.T. is drawn from the mains, and
the trickle-charging keeps the neces-
sarily small accumulator right up to
seratch all the time.

Now we come to the most important
aspect of all—quality of reproduction.
Most portables fail very badly here

FESESRCCEeSCREN I NEasRE S NERERE0NSINNIORENRE

for two main reasons. First, again to
save space and weight, small cones
with inefficient units are too frequently
employed. Compare the sizes of cone
and unit of a first-class modern loud
speaker (not necessarily of the moving-
coil type) with those used in most
portables. You will find the comparison
enlightening.

In the second place, in order to

‘economise 'in H.T. the output valve

of the average portable is far from
being of the super-power type. Some-
times it is nothing more than an
ordinary L.F. valve such as the know-
ledgeable constructor would hardly
employ in the output position of a
simple two-valver.

Questions of Quality

And yet you want more volume
from a portable in the open than you
do from an ordinary set indoors to give
the same apparent loudness ! It would
seem .that the “fat! super-power
valve, with 1ts three or four hundred
volts H.T. and seventy or eighty
volts grid bias, and the big moving-
coil loud speaker, are just the things

‘the portable needs to bring it into

line with ordinary sets in regard to
quality. That is, if you want equiva-
lent loudness out-of-doors; which is,

RADIO WATER-NYMPHS

;

After splashing about a bit they clamber on board again to hear some jazz!
469
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after all, the true province of the
portable.

But all this is obviously "quite
impossible. In these circumstances, it
seems that for the time being the
portable must admit this disadvan-
tage. But when it is used indoors—
as apparently it mostly is, for you
see very few at picnics—it can
operate very pleasingly at the re-
strained volume that proves adequate
for very many listeners.

About the Volume

If you want pure-as-gold concert-
hall strength, you won’t get it from
any portable. And those of you who
may be wavering between the pur-

chase of a portable and a set of the-

ordinary variety should take careful
note of this point.

Nevertheless, a good modern port-
able will give you comfortable volume
at a quality equal if not superior to
the majority of not-too-expertly-
handled three- and four-valve outfits
employing cone loud speakers. Indeed,
it is wonderful how well manufac-
turers have, on the whole, used
their restricted material in this regard.

“And So To Bed’’

I am now going to turn on a little
sunshine ! If I don’t do this fairly

soon you may think I-am writing
portables down. However, I trust you
will appreciate the necessity of
presenting the case fairly.

flexible stathn-sea,rcher than the
ordinary receiver.

You will also discover that it

becomes intimate and companionable,

SAFETY FOR HOLIDAY-MAKERS

Taking a film of a new electro-magnetic train control, tried out by the G.W.R.

A portable is a most fascinating
instrument to operate, and if it is of
good design and construction you will
find it & much more interesting and

WHAT’S A WATSONGRAPH?

—

—_—— %2

The inventor ot this remarkable instrument is explaining to his friend that one of
its advantages is the ability to transmit words by wireless at the rate of 1,200 per minute.
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for you can carry it from room to
room and place it just where it
provides the most satisfactory sounds.
You can take it away with you when
you go for your holidays, and you can
carry it up to bed with you so that
you can listen to the final items
while you undress and while you
nestle under the sheets waiting for
friend Morpheus to approach.

If you or any other member of the
house falls sick, the tedious hours
can, in part, be whiled away for you
by the convenient portable.

For the Lazy Man!

Sitting in the drawing-room or in
the kitchen you can arrange yourself
and your portable so that the controls
can be adjusted for another station
merely by lazily lifting your hand,
and that without the necessity of
leaving your chair or even of sitting up.

And if and when a room or rooms
are subjected to temporary or perma-
nent re-arrangement, your portable
can be shifted in a few seconds and
without interrupting the programme
to which it is tuned.

And I think all that, together with
the other advantages outlined at the
beginning of this article, completely
outweighs any disadvantages there
may be.
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VHE writer was recently ‘given a

demonstration of a portable

transmitter - weighing: muecly
less .than a portable typewriter and
consisting mainly of a minute con-
denser microphotie, a pocket-lamp
hattery, H.T. battery and oscillator.

4  THE “MICRO-
SCILLONE”

2

A condenser microphone em-

ployed in a novel manner is

one of the special features of
the circuit.

A few turns of wire wound on a i

piece of cardboard were used as an
aerial, and the whole outfit was ac-
commodated in a small-size attaché
case.

Every word spoken into the micro-
phone was distinctly heard on a
loud-speaker set installed some dis-
tance away, in a remote corner of the
same building. The range is not
limited to this distance, although the
maximum has not yet been ascer-
tained. The transmitter is specially
intended for unse by * travelling”
radio reporters and in the production
of talkie news items

On Seven Metres

I was surprised to note how light
and handy the portable transmitter
was, the inventor of which is Mr.
Horst Hewel, of Berlin, an under-
graduate of the Charlottenburg En-
gineering College and an enthusiastic
radio and television fan,

The microphone, of the condenser
type, acts directly on a short-wave

@’L T
L Tas2 76

MoperN WIRELESS

transmitter, no microphone amplifi-
cation being employed. The use of
a short wave-length (7 metres in
the case of the apparatus demon-
strated to the writer) ensures the
transmission of ample strength.
Another advantage of this shert wave-
length is that interference by other
transmitters and by electrical ap-
paratus and motors, alternating cur-
rent lines, ete., is practically elimin-
ated.

The Circuit Used

In the circuit diagram the con-
denser microphone is shown at 1.
It i1s connected up to an oscillatory
circuit 2 (consisting of the inductance
3, and capacity 4). The capacity 4
is much smaller than the capacity of
the condenser microphone itself, and
can be adjusted, thus enabling the

ALL IN A SMALL

By Dr. ALFRED GRADENWITZ.

A young German radio enthusiast has construcled a complete
wireless telephony transmitter that weighs much less than a portable

typewriier.

wave-length to be altered.  The
oscillator valve 7 is connected up to
the primary circuit 5 and 6.

Earth Not Necessary

The condenser microphone is in
the secondary cireuit, to which the
aerial is joined. The oscillations pro-
duced in the primary circuit are, of
course, controlled by the microphone.
The type of aerial actually chosen
does not seem to matter much:
moreover, an earth connection ean be
used as well, though this, because of
the reduced mobility, is not very de-
sirable.

This arrangement, which the in-
ventor calls the “ Microscillone,”
constitutes an undoubted advance
over those so far in use, and points
new ways for the design of portable
transmitters.

ATTACHE CASE

The transmitter is completely self-contained and is built into a quite ordinary attache case

of small dimensions.
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The “

It is a portable with a particularly attractive presence.

0 you know, one never becomes
- hardened to set designing.

There is always something to
be discovered—something of interest
cropping up ; in fact, the production
of every new design is a real live ad-
venture.

Drawing up the preliminary theo-
retical circuit is just like planning
some expedition. Maybe we.are going
to follow more or less well-trodden
ways—or perhaps we are to trespass
into entirely unknown country.

PANEL
14 in. x 7 in. (Parex, or Keystone, Goltoue,
Lissen, etc.).

CABINET
(Cameo ** Favourite *):

VARIABLE CONDENSERS

2 -0005-mfd. plain, with slow-motion dials
(Formo, or J.B. * Tiny,” or other good
make of small condenser),

1 -:0001-mifd. plain reaction (Lotus, or Ready
Radio, Keystone, Ormond, etc.).

1 ugu(;. type (Bulgin, or Keystone, Magnum,
etc.).

SWITCHES
1 4-spring wave-change (Bulgin, or Wearite).
1 double-pole change-over switch (Wearite).
1 L.T. switch (Bulgin, or W.B., Goltone,
Igranic,” Lissen, Benjamin, Ready Radio,
Keystone, Wearite, Lotus, Red Diamond,
Ormond, etc,),

Your Guide teo
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Here is ¢ magni-
ficent set for
gorden and holi-
day use or for
efficient reception
in any voom in
It is
E entirely self-con-
émiued and has a

i the house.

E Duilt-in frame

taerial and lowd

‘Using

an S.G. valve and
special simplified
sereening, it is

incxpensive to
build and main-
fain, and it gives
really excellent
loud-spealker
both

the medium and

resullts on

s long wave-bands.
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H
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In any case, seldom do things turn
out just as planned. There will be
difficulties to overcome, unexpected
requirements will crop up, and the
original plans may be much modified
before the final triumph is attained.

Overcoming Difficulties

Put more “radiocally,” a trouble
such as L.F. instability may prove

itself present in the practical form of

a circuit which one would have sworn
was perfectly de-coupled. Or, again,
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the  introduction of a little extra
screening will often tame the wildest,
of H.F. stages.

But surprises are not always in the
nature of annoying little troubles.
Occasionally a set will work miles
better than a perusal of the theoretical
specification would lead one to ex-
pect !

As you can guess, the forecasting of
what will happen when a circuit is
made up is largely dependent upon
the type of circuit. Some pan out just
as expected, but others are as different
from what is expected as chalk is from
cheese.

Real Teasers

In the latter category usually come
the more ambitious designs, such as
A.C. mains sets, and portables using
5.G. valves. The latter can be perfect
beasts at tying all theory into knots,
and exercising the skill of the de-
signer to the utmost. But once right
—oh, boy, they sure go, if the design
is good !

Which all leads to the fact that you
must choose a good design if you
want good results; and, after all,
what better design can you have than
a MopeErN WIRELESS one ? So with
our usual confidence we present for
your henefit the “M.W.” Portable
Four.

This is just the time of year that
thoughts of warm, sunny weather
again predominate; and whether the
background be tea in the garden, a
picnic with the car, or bathing from
the beach hut, a good loud-speaker
portable will always find a place in
the foreground. It malkes a first-rate

the Parts Required for this Fine Set

RESISTANCES

1 1,000-ohm “ Spaghetti ”” type (Magrum,
or Leweos, Ready Radio, Bulgin, Sover-
eign, Keystone, Graham-Farish, etc.).

1 2,500-ohm ditto.

1 25,000-ohm ditto.

1 50,000-ohm ditto.

1 5,000-ohm ditto.

1 2-meg. leak (Graham-Favigsh, or Lissen,
Telsen, Dubilier, Ediswan, Igranic, Fer-
ranti, Muilard, ete.).

1 "2-meg. leak (Graham-Farish, ete.).

1 -3-meg. leak and holder (Lissen, etc.).

VALVE HOLDERS
2 ordinary 4-pin (W.B., or Lotus, Telsen,
Igranic, Clix, etc.).
2 horizontal (W.B., or Parex, Telsen, Bulgin,
Lotus, etc.).

FIXED CONDENSERS
1 1-mfd, (Filta, or T.C.C., Ferranti, Formo,
Dubilier, etc.).
3 2-mfd. (Dubilier and Lissen, etc.).
2 :001-mfd. (T.C.C., or Lissen, Dubllier,
Telsen, Ferranti, Ready Radio, Mullard,

®cmcRase-BEussaneaSssuraGeRacBeRayEeanEBan;

Ediswan, Igranic,

Graham-Farish, etc.).
2 :0003-mfd. (T.C.C., ete.).
1 01-mid. (T.C.C,, ete.).

COILS (sce text).

CHOKES

2 HF. (Ready Radio and XKeystone, or
Varley, Lewcos, Telsen, etc.).

1 output filter type (Jgranie, or Atlas, R.1.,
Varley, Bulgin, Ferranti, Wearite, fdssen,
Magnum, etc.).

TRANSFORMER

1 low-ratio .L.F, (R.I., or Ferranti, Telsen,
Igranic, Varley, Mullard, Lissen, Lewcos,
Lotus, ete.).

MISCELLANEOUS

2 sockets (Clix, or Belling & Lee, Igranio,
Eelex, ete.).

1 standard screen and sheet of copper foil.

2 vernier dials (Lotus).

(Clix, Eelex,

G.B. and H.T. plugs, etc.

Belling & Lee, etc.).
Flex, screws, Glazite, etc., G.B. batteries.
assenses

Sovereign, Formo,
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Four

companion to fill in all the odd
moments, bring the  latest cricket
results and other news to us wherever
we are, and provide dance music to
round off a pleasant day.

But its usefulness does not end
there. As a home receiver it is a most
convenient type, for with little trouble
we can extract entertainment from
the ether in whichever room we jolly
well like.

Efficient Frame Aerial

And if pick-up connections are pro-
vided, as on the ‘“ M.W.” Portable
Four, we can listen to music of our
own choice with the least expensive
of apparatus. The provision for a
pick-up is only one of the interesting
things about this altogether remark-
able set.

Just take a look at the ecircuit
diagram, and then we wiil tell you
about some of the others. It will be
best if we work from left to right,
dealing with the H.F. part first and
finishing up with the output valve.

Our unusual features begin right
away at the commencement of the
circuit, that is to say, at the frame
windings, which are not of con-
ventional type. There are two aerials,
one for long and one for mediuia
waves, both of which are tapped so
that a section is available for reaction.

MopERN WIRELESS

This photo illustrates the novel method of construction evolve in orer to obtain

compactness plus high efficiency and simplicity.

parallel with another ene; the two
thus forming a suitable frame to
cover the correct band. Any possible
dead-end losses that an unused and

UNUSUALLY FLEXIBLE CONTROLS
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PANEL LAYOUT.

The *‘ M.W.”’ Portable Four has all the selectivity, sensitivity and flexibility of a high-
class *‘ fixed "’ receiver.

On long waves there is just a
common or garden winding, but
when it comes to medium waves we
have this winding connected in

idle long-wave winding could cause
are thus obviated.
As the frames have two sections—
namely, grid and reaction—you will
473

appreciate that two sections are re-
quired also by the paralleling switch,
and one of special type is necessary.
In effect, this switch comprises two
ordinary ““ on-off”’ switches eontrolled
by one knob; and another advantage
of this paralleling scheme is that it
requires fewer contacts than are usu-
ally needed for a change-over method.

Novel H.F. Coupling

And now we will pass along to the
anode circuit of our S.G. valve. You
will see that reaction feed-back is
obtained here, and the reason for this
will be explained later on.

The choke parallel feed is similar to
what you have no doubt seen hun-
dreds of times. Its significance in this
case is that plain choke coupling is
used on long waves and a tapped tuned
coil on the medium.

Whilst it would be possible to get
our reaction from the detector valve
80 far as the medium waves are con-
cerned, there would be nothing in the
detector’s grid circuit for feed-back
purposes on long waves. Thisis why
reaction is obtained from the S.G.
valve.

The operation of the change-
over switch is obvious, but some of
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you may think at first that it should
surely be possible to do it with.a
single-pole switch. If you do, you
can spend an interesting time trying
to work a scheme out !

A great advantage of the arrange-
ment is that the choke coupling can
be used on either wave-band. This
means that on medium waves one

ou like, for local work you can use
plain choke coupling.

Pick-Up Connections
One pick-up terminal is perma-
nently joined to the grid of the valve,
but ‘radio reception will not break
through, because by putting the
change-over switch to its central

May, 1931

altogether disconnected from the
H.F. side.

Except for the special H.F. stoppers,
the L.F. side is fairly conventional.
The first stopper comes in the plate
circuit of the detector valve, and is
constituted by a 5,000-ohm resis-
tance and -0003 fixed condenser.

The -second is a -2-meg. -grid leak

circuit can be tuned at a time, or, if position the grid condenser is connected to the grid of V,, “and
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Just the Set

finally we have the H.F.C. and -001-
mfd. condenser in the anode circuit
of the last valve. The keeping of
H.F. out of the speaker and L.F.
components is a point that needs
watching with portables, or devasta-
ting instability will set in.

The set proper is built in a wooden
frame, around which are the aerial
windings. This frame slides into
the outer shell, as far as the fret
to which the loud speaker is fixed.

The advantage of this style of
portable is that it can be plonked

- —— i

You Want in the Summer Time

TEEEEENCNNSNSSEENSERENNENEONatEwRENENENERESS

bottom of the baseboard are utilised,
and so there are two wiring diagrams.

H.F. on Top— ".F. Below

“ Upstairs ” you will find the
8.G. and detector valves, together
with their associated components,
while below, fixed to the ceiling, are
the L.F. valves and components.
Before the components upstairs are
fixed in place, the linoleum, as we
may call it, must be put down; it
consists of a piece of copper foil
covering the baseboard.

Ever Seen Spacing in a Portable Like

e ———— = T e ——

M — amiy:

switch and the 1-mfd. fixed condenser
arranged alongside the vertical screen.

This component is turned out
especially for use with the very
convenient Spaghetti type fixed re-
sistances. It has three terminals,
two on top in the usual places and one
at the side. One of those on top is a
blank, being provided solely for
making easy connection to the
Spaghetti, the other one on top
and the one at the side actually
constituting the condenser con-
nections,

This Before ?

——.

Compactness in portables usually means electrical cramping with a subsequent loss in sensitivity and stability, or very elaborate

metal screening.

down anywhere and is immediately
ready for work ; in fact, you can carry
it about while reception is actually
taking place. Also, it takes up very
little space, although even if it re-
quired a large area 1t could justifiably
claim it.

Baseboard Arrangement

The panel and baseboard are
housed in the top part of the cabinet,
the batteries being arranged below and
behind the speaker. To obtain double
the baseboard area without taking up
too much space both the top and

But we have circumvented both in the ‘“ M.W.”' Portable Four.

This foil is thus conveniently placed
to serve a dual purpose. It assists
the vertical s<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>