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No matter what is being broadcast,
a speech, an orchestral concert or
a relay from the stadium, every
little sound picked up by the micro-
phone is faithfully reproduced
through the Blue Spot Speaker.

Blue Spot has made its name as the
world’s leading Loudspeaker be-
cause of its purity of tone—purity
that is almost incredible.

Here are three typical Blue Spot

models, handsome and attractive. '
Listen to the forze/ Your dealer

will gladly demonstrate. ‘
F.A.HUGHES & CO.,

LIMITED

204-6, Great Portland Street,
London, W.1.Museum 8630(4 lines)

Distributors for Northern England, Scot-
land & North Wales: H. C Rawson
{Shetheld & London) -Lid., 100, London
Road, Sheffie'd (Tel. : Sheffield 26006) ;
22, St. Mary's Parsonage, Manchester
(Tel. : Manchester City 3529).

BLUE SPOT \

BLUE SPOT
99
£4. 4. O.

BLUE SPOT
GOLIATH
£6. 8. O
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KEEP YOUR SET AT
ITS BEST

When reception is good, it is a pity if
your speaker deprives you of its full
beauty. Hear an Amplion A.B.6, the
speaker that makes ‘‘ pure” MEAN
‘“pure.” Itevensatisfies—nay, delights
—the critical wireless experts whose
work is to search for faults. Why ?
Because of the entirely new type
movement. Because it brings out the
personality of the voice or instrument.
Because it handles unusually powerful
volume before permitting distortion.
Because its sensitivity is amazing.
You will never regret saying :—
‘“ Amplion A.B.6.”

IN OAK £4-10, MAHOGANY £4-17-6

CRAHAM AMPLION Ltd. 25/26, Savile Row, LONDON, W.1. WORKS, SLOUGH. royds
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HE NEW Cossor Screened Grid
Valve is shock-proof, neise-proof

and break-proof. Its Interlocked
Construction makes it the strongest
and most robust Screened Grid
Valve ever produced. Its elements
are immovably locked in position—
e vibration is impossible—all risk of
microphonic noise is eliminated. And

. because of the girder-like rigidity of its
elements the NEW Cossor has exceptional
strength, even the hardest blow cannot mar
its remarkable performance. Use the NEW
Cossor Screened Grid in your Receiver—no
other make has Interlocked Construction.

The NEW Coseor 220 S.G.
(2 volts, -2 amp.) Impedance
200,000, Amplification

@
Factor 200.
Anode Volts '
120-150, Price
Cossor 4- and 6-volt
Screened Grid Valves are
aleo obtainable from all
Wireless Dealers.

AL C. Coson Lud, Highbury Grove, Lendon. N.5. 3165
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Five Receiver—Eight Special Features—Two Sets for the Mains—Changes in 5 G B’s

Transmissions—Proposed Empire Broadcaster.

The ‘““B.P.’’ Five Receiver

HE receivers described in this month’s MopERN
WigrrLESS include the ““B.P.” Five, and we
should like to draw the very special attention

of our readers to it.

The “B.P.” Five was designed originally with the
idea of completely satisfying all modern requirements,
and, altogether, the receiver has been on the testing
bench of the Mopery WireLEss Research and Con-
struction Department for nearly two months, because it
was decided not to release the set for description in this
journal until it had passed not only all the tests, but
until it could safely be said to incorporate all the latest
and most up-to-date features.

Eight Special Features

HERE are eight particular points abont this receiver
which we should like to enumerate :
1. It is extremely simple to control.

2. It is very powerful and, without exaggeration, can
tune in dozens of distant stations on the loud speaker.

3. It is highly selective and employs a special H.F.
band-pass filter scheme.

4. The L.F. stages are arranged to give a high-standard
quality of reproduction.

5. A very simple but most effective wave-change
system is incorporated in the set.

6. Provision is allowed for a gramophone pick-up.

7. It includes a special “fader” volume control,
enabling the listener to “fade out” radio and bring
in a gramophone record in the approved B.B.C. style.

8. It is not difficult or particularly expensive to
construct.

Further details about this set will be found in another
part of this issue.

Two Sets for the Mains®

pouT the other two sets in this issue, the “ Electric ”
Two and the “ Eckersley’ A.C. Three, little need
be said here, as very full deseriptions will be

found elsewhere.

The “ Electric ” Two is an all-mains set which gives an
excellent performance, and it will be found that its running
costs are so low that they can hardly be measured.

The “ Eckersley” A.C. Three is an electrified version of
the popular “ Eckersley ” Three receiver described
in a recent issue. This new version also provides for a
gramophone pick-up.

Changes in 5GB’s Transmissions

ISTENERS were startled the other day when the
B.B.C. announced important changes in the
programme hours of Daventry 5G B. Under

the new arrangement the hours of transmission on Sundays
are from 4.30 to 10.30 p.m., and a new departure—and
one which Wwill probably not widely be weleomed—is
the inclusion of a series of talks.

The first series is by Dr. Waterhouse, the lecturer
in Psychology and the Philosophy of Religion at the
Wesleyan College, Richmond.. The series will consist of
twelve lectures on ““ Religion, in the Light of Philosophy.”

Interesting as Dr. Waterhouse’s lectures are, we feel
that if the B.B.C. found it imperative to introduce talks
into 5 G B’s programme they might have kept the
talks more in line with the character of 5 G B. In short,

they might have bad a little more entertainment value.
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5 G B has always been popular among a large section of
listeners because of the freedom of its programmes from
talks, and we seem to remember the B.B.C. definitely
promising that talks would not be included in 5GB
transmissions.

The Talks Department at Savoy Hill still seems to
be gaining more and more power, and it is to be hoped
that 5 G B’s programmes will not be unduly loaded
with talks which could quite easily be incorporated in
programmes from Brookmans Park.

Proposed Empire Broadcaster
]['r is reported that the B.B.C. is to investizate tle
possibilities of a permanent short-wave” Empire
broadcaster, the idea being to supersede 5 S W, the
Chelmsford temporary Empire short-waver, and provide
the Dominions and Colonies with an ““ all-time » station.
An excellent idea, providing the Government pay for the
station.

It would be grossly unjust if a new short-wave station
were built out of the funds supplied by listeners in this
country. Licence fees are paid on the distinet under-
standing that the money (apart from that portion
“ retained ” by the Post Office) is spent on improving the
B.B.C.

A short-wave Empire broadcaster would be excellent,
but the cost of erection and maintenance is a matter
for the Government and for the governments in our
Dominions and Colonies. The Regional Scheme, the
new B.B.C. offices, and better programmes, etc., cost
all listeners subseribe. It is only fair that home ‘broad-
casting should come first.
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Leasing Out

ONSIDERABLE notice was recently given to the rumour
that the B.B.C. propased to permit advertising,
and it was stated that influence was being brought

to bear on the Corporation with this in view.

A denial was promptly issued, but, as usually happens,
for one individual who saw and believed the latter, ten
or more continue to believe the former. How difficult it
is to kill a rumour, even thaugh a denial be published in
as many journals as set out the rumour. The same dis-
crepancy is, of course, obvious in stories transmitted
verbally in any line of life, from village gossip to high
politics.

The Question of £ s. d.

“Belling time ”’ by ether takes various forms. The
advertising may be direct or indirect. The direct form
consists, as the name implies, of a specific recital of the
merits of products, special lines of stock, and so forth.
Indirect advertising, on the other hand, implies the
provision of a programme of entertainment, usually of
half an hour or an hour’s duration, in the course of which,
on tke lowest terms, an opening, closing, and possibly one
or two intermediate announcements are permitted.
These give the name of the concern providing the pro-
gramme, but are sometimes extended to include brief
pufis of the product.

The aerials of WRNY, a New York station that .is owned and
operated by a radio journal.
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This is the first of a series of special and exclusive
articles contributed lo *‘ Modern Wireless” Ly the
Director-General of the British Broadcasting Cor-
poration—Sir John Reith. Sir John does not often
wrile arlicles, and we feel fortunate in having per-
suaded him to contribute to “ M.W.” articles in
connection with broadcasting ‘matters which -cannot
fail to arouse widespread inlerest among our readers.

—The Editor.
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Direct advertising entails a cash payment on some basis
or another—number of words or minutes—and contracts
may be made for a considerable period of time. Indirect
advertising may or may not entail a cash payment in
addition to the out-of-pocket expenses incurred by the
*“ sponsors.”’

In the big American broadcasting organisations it
usually does. In addition, therefore, to spending what is
necessary for the provision of presumably first-class
entertainment for half an hour or an hour, sponsors may
pay anything up to £1,000 per hour where a big chain of
stations is involved.

How Does Britain Compare ?

The systems under which broadcasting is constituted,
organised and conducted vary greatly in different
countries. What may be permissible constitutionally in
one country may not be permitted in another. So also
with what is desirable ; so also with what is necessary.

In Great Britain, as in other countries, the following
questions have to be answered: (a) Is there anything’
in the constitntion of the broadcasting organisation which
prohibits advertising by some or by all methods ? (b) If
not, has the organisation put itself under any restriction
in the matter, presumably for reasons which seemed right
toit ¢ (c) Assuming that the ground is more or less clear,
is advertising desirable or necessary ?

Clause 3 of the licence from the Postmaster-General to
the British Broadcasting Corporation reads as follows :

“ The Corporation shall not without the consent in
writing of the Postmaster-General receive money or
any valuable consideration from any person in respect
of the transmission of messages by means of the
stations or any of them.

*“ Provided that nothing in this clause shall be construed
as precluding the Corporation from ;
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Britain's

By
SIR JOHN REITH

‘(1) Broadcasting matter provided gratuitously by
any person with or without an acknowledgment
of such provision by means of the broadcasting
service.

“(2) Receiving a consideration for broadcasting names
of publishers and prices of matter which is broad-
cast.

“(3) (So far only as the licence of the Post-
master-General is required) from using
for broadeast purpose without pay-
ment concerts, theatrical enter-
tainments, or other broadcast
matter given in public in London
or the provinces.”

Cash Considerdtion

From the above it appears that the
B.B.C. might permit direct advertising,
so long as no money was taken, but
this is, of course, improbable. It can,
however, under (1) permit indirect ad-
vertising so long as no money passes; (2) does
in effect permit indirect advertising for cash, but this
is on narrow and specialised lines and has never been
taken advantage of, although it might well be, either
positively by receiving payment where a book is
referred to in the course of a talk, or negatively by
remission of copyright fees for literary, or even musical,
extracts.

The permission in (1) has very occasionally been used
by way of a provided concert and in the acceptance of

appropriate programmes which are being prepared-

primarily for audiences in outside halls, and, of course, the
eventuality in (3) happens almost daily.

Mr. Anderson, of Radio Publicity, Ltd., arranging advertising
to reach listeners in this country by broadcasts from Radio Paris.

MobErN. WIRELESS

Sir John Reith, Director-
General of the B.B.C.

To sum up, on the constitutional point the B.B.C.
cannot, in general, accept money, but can permit indirect
advertising in provided programmes.

Direct and Indirect Advertising

On the second question, it happens that the B.B.C. is
under agreement with the Press not to broadeast paid
advertising matter, preserving, however, the liberty
indicated in the three provisos above. This was a bar-
gaining point of value in negotiations for increased news
facilities. * The Corporation was not surrendering any
right, as clearly, from Clause 3, no right existed. In that
clause, however, is implicit liberty to make representations
to the Postmaster-General to permit paid advertising,
but he was not bound to accede. The B.B.C. in its Press
agreement merely bound itself not to make such a request
for a time.

There are, therefore, no constitutional or contractual
obstacles to sponsored programmeés without cash pay-
ment—that is, to sponsors deriving indirect advertising
benefit from the provision of programmes of which they
bear the expense. There are definite obstacles to direct.
advertising; and listeners can form their own judgment
on whether or not, even did no such obstacles exist, vald

-and sufficient objections would not in any event be.

apparent to prevent its adoption save in case of dire.
financial need.
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The B.B.C.’s Present Position

As to sponsored programmes, there are here three factors
for consideration : financial, artistic, and (for want of a
better term) political. -

Is it desirable or necessary to save money by contracting
out part of programme expenditure ? Is it desirable or
necessary artistically, i.e. is imagination running dry ?
Are there sources of entertainment only to be tapped in
this way ¢ Thirdly, is it unfair on potential advertisers to
withhold etheric facilities ? (One might have another
point here: Would it be unfair to e\nstmt1r advertising
media to permit them ; or inexpedient ?)

“HULLO, FOLKS!”

Here is the 1rrepressxb!e Tommy Handley in front of the micro-
phone. What a radio salesman he would make if advertising
were allowéd by the B.B.C. !

Obviously there is interaction between these factors.
There might be no financial reason, but a strong artistic
or politieal one. Or there might be financial justification
and no artistic or political one.

The Corporation’s Capital
The published B.B.C. financial statements and reports
indicate that the service operates under a disadvantage
in being unable, owing to the way in which it is financed,
to accumulate a large reserve against essential capltal
development. The Corporation has, however, been able

;: argument advanced is that it would be. beneficial to

to set aside the profits of its commercial activities year
by year, against future capital requirements.

This is something, but not very much, and large borrow-
ing is ecssential, with consequent interest and funding
charges. These, however, can be met, and the loan wiped
off in a reasonable period. Finances are carefully con-
trolled, and it is not necessary to have recourse to
sponsored programmes on this score.

Providing Sponsored Programmes
On the artistic point, no one suggests that the B.B.C.
has a monopoly of programme building talent, or that
the creative and imaginative reserves are limitless. An

contract out the provision of some programmes. At
present, however, the position is simply that the Corpora-
tion does not believe that the task of building and pre-
senting the additional number of programmes necessitated
by the introduction of alternative programmes under the
Regional Scheme presents a problem beyond its own
powers of solution. And even did-it cause concern,
account would have to be taken of the embarrassments
which might more than offset the advantages of such
reinforcement.

On the “ political ”’ issue there has been practically no
demand for advertising facilities. Occasional inquiries
have certainly been made, but there is no evidence of
desire from advertisers in general to use the broadcasting
medium. Even if facilities were available, not everyone
would face the indirect type with its stringent programme
quality criterion.

Should Money Talk?

Reference was made above to embarrassments inherent
in ether advertising. Many journals adopt a censorship of
some kind on advertisements carried. These bear, in
effect, some hall-mark of reliability by their inclusion.
Wireless is a universal and powerful medium. Should the
B.B.C. accept this responsibility ? Should cash or the
provision of an entertaining feature alone give access to
the microphone ? The B.B.C. is finally responsxble for
what is broadcast.

One does not deny that radio is an advertising medium
of immense potentialities, nor that tangible results would
accrue. Its exploitation in America has doubtless been
of considerable importance ; it has probably taught the
advertiser more than ever to study the interests of the
public; it can presumably create goodwill and make
friends for a product among the listening public and
encourage retailers to stock what is indirectly or even
directly promoted through the microphone.

It is, however, the sole means of revenue in America ;
they have no licence system, so their practice cannot be
taken as a guide. And in the opinion of the Corporation it
is neither necessary nor desirable here.
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Two Points to bear in mind when reading- ‘“M.W.”
It is the considered policy of “ Modern Wireless " to provide for its readers only THE BEST. There

is only one Director-General of Broadcastmg in this country—Slr John Reith—and he has written the
above authontative article exclusively for *“ Modern Wireless.”
On the Technical side also this journal is in an unrivalled position, having secured the advisory services

of Capt. P. P. Eckersley, M.L.E.E., late Chief Engineer of the B.B.C. : :
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F the claims made for the new
“Stenode” Radiostat receiver
are found to hold good under all

conditions we may have to abandon
many of our previously-accepted
.notions concerning side-bands and
the part they play in normal broadcast
reception.

Dr. Robinson, the inventor of the’

new system of selective reception, has
suceeeded in completely cutting-out
an interfering signal separated by only
a few hundred cycles from the carrier-
wave of 2 L Q. Not only does he cut

out the interfering signal, but he does.

so without suffering any appreciable
loss in the quality of the reccived
programme.

Station Separation

This is where the mystery lies.
Up to the present it has always been
held that for good quality in recep-
tion the receiver must take in not
only the carrier-wave, but also the so-
called side-band frequencies, which
aie cuperposed on the carrier in the
process of modulation.

The present system of separating
the various broadcast transmitting
atations by a minimum “ frequency
gap” of ten kilocycles—a system
which is now enforced as far as possible
by international agreement—is based
upon the same consideration. A range
of 5,000 cycles is allowed for the modu-
lation {requencies on both sides of the
carrier-wave, making a ¢ band ” of ten
kilocycles (10,000 cycles) in all. Unless
this minimum separation is main-
tained between adjacent stations in
the frequency range they arc found to
overlap and * heterodyne " each other.
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Is it still an open question
whether the so-called side-tands-
actually exist? In this article the 3

matter is concisely discussed.
By a Special Correspondent %

>
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The same principle has also been
accepted heretofore in the design of
ultra-selective sets.
tuning is absolutely necessary for
selectivity, the use of too-sharply
tuned circuits has been deliberately
avoided on the ground that this would
result in cutting-out side-band fre-
quencies which are essential to good
quality reproduction.” -

It is claimed for the Radiostat that it makes possible the reception of a station in a band

Whilst sharp -

MoberN WIRELESS

We now have to face the exstra:
ordinary claim made on behalf of the
* Stenode ” Radiostat receiver that
it is possible to receive a narrow band
of frequencies limited to a couple of
hundred cycles on cach side of the
carrier-wave, and at the same time
to maintain a standard of repro-
duction cquivalent to that given by
a receiver handling side-band fre-
quencies- extending for 5,000 cycles
on each side of the carrier-wave.

That Carrier-Wave
One is compelled to ask: “Is it

still an open question whether the
so-called side-bands actually exist ?
sent out from the

Is the wave

of 400 cycles, and that without any distortion |
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transmitting aerial a single-frequency
wave, or is it a complex wave com-
prising sum-and-difference (or side-
band) frequencies due to the modula-
ting signal as we have always been led
to believe ?

As the case-for the single frequency
can be expressed more concisely and
simply than that for the side-bands,
it will be stated first.

A broadcast transmitter consists
broadly of an oscillator, a modulator,
and a series of amplifiers. The oscil-
lator determines the carrier frequency,
and great pains are taken by means
of piezo-crystal or tuning-fork control
to maintain the generated waves at
absolutely constant frequency. The
amplifiers certainly do not modify
this frequency, their function being
simply to introduce greater power into
the oscillations and so give greater
effective range.

A Clear Analogy

The modulator impresses the signal
on this wave of constant frequency
(say 1,000,000) by varying its ampli-
tude in the rhythm of the musical note
that is at the moment being picked
up by the microphone. Suppose this
to be a pure 1,000-cycle note, which

represents a pitch about two octaves

above the middle C of the musical
scale. Then the amplitude of the
radiated oscillation rises to a maxi-
mum every one-thousandth of a
second, and falls to a minimum half-
way between two consecutive crests.

But there are still a million waves
leaving the aerial in every second ;
during that second they are sometimes
stronger, sometimes weaker, but their
frequency remains unaltered. If one
could watch the electrons in the aerial
they would be seen surging upwards,
coming to rest, and returning to earth,
each cycle of movement occupying
exactly one-millionth of a second.

In other words, the electronic excur-
sions -are alternately violent and
feeble, and the cycle of violence and
feebleness (the modulation frequency)
is completed in every thousandth part
of a second.

The fact that the electrons are too
small to be seen, and that even if
visible their movements would be too
rapid to be followed by the eye, does
not destroy the argument. An analogy
which can be verified by the eye will
perhaps assist in making this clear. If
a child’s swing is seen to pass the
posts in the forward direction at

X380

O CYCLES
3a
/10 CYCLES

The existence of side-bands can be demonstrated very convincingly by a graphical

representation.

A full explanation’of the above diagram is given in the text
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intervals one second apart, then its
frequency must be admitted to be
constant even though it may some-
times be swinging high and sometimes
comparatively low.

In Your Aerial

When the modulated wave strikes
a receiving aerial it induces currents
similar in all respects (except that
their power is enormously reduced) to

Dr. Robinson, the inventor of the Stenode
Radiostat, with the apparatus for which
such remarkable claims are made.

those in the transmitting aerial. If the
aerial is tuned to the carrier frequency,
or if it is coupled to tuned circuits
adjusted to that frequency, these
currents will be sufficiently strong to
operate the detector and to- give an
audible signal.

There is certainly no need for any
side-band theory to account for this.
When the received wave is at peak
strength the aerial current is also at
peak strength, and the aerial current
will follow accurately the modulations
in the radio wave.

Three in One

So far, then, the theory of the
single frequency might be held to
explain intelligibly the mechanism
of radio transmission and reception.
It may also be added that so long as
self-oscillation can be avoided there is
no limit to the sharpness to which the
circuits of the receiver can be tuned.

Supporters of the side-band theory
will, however, probably refuse to be
convinced by the above argument,
and, whilst admitting its plausibility,
will take refuge in trigonometrical
equations to show to their own com-
plete satisfaction that the modulated
wave (which seems to be oscillating
with such constant frequency) is
really built up of three separate waves,
one of the carrier frequency (say,
one million), another of one million
plus the modulation note of one
thousand—i.e. 1,001,000—and a third
of one million minus one thousand,
or 999,000.
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Analysing Effects of

On the other hand, before the
mathematician can show the exist-
ence of the side-bands he has to con-
trive some form of expression for a
modulated wave. Having contrived
this, he can manipulate it by unex-
ceptionable logic into the form of
a single carrier and several side-bands.
But where he fails to be convincing
is in the manner in which he trans-
lates the phenomenon of a modulated
wave into an algebraical expression.

Adding Amplitudes

However, this mathematical argu-
ment cannot be further pursued
here. It is too abstruse. Those who
support the existence of side-bands
have other strings+o their bow.

For instance, the graphical method
indicated in the figure will carry
more conviction. The three curves
A, B, C, drawn one above the other,
represent Tespectively waves of 9,
10, and 11 cycles per second. The
10-cycle wave has treble the ampli-
tude (3a) of the other two, but all
the waves are of steady amplitude.
If these waves are combined together
by drawing a series of vertical lines
and adding the respective amplitudes,
the result is shown in the curve D,
which clearly represents a wave of
10 cycles per second modulated in
the rhythm of 1 cycle per second.

In other words, a carrier of 10 cycles
and side-bands (or, rather, side fre-
quencies) of 9 and 11 cycles, have
been combined into a carrier of 10
cycles modulated by a wave of 1 cycle.
If, therefore, side-bands and carrier
can be combined into a single
modulated wave, then the latter
can with equal logic be analysed
into a carrier-wave of 10 cycles, with
attendant side-bands of 9 and 11
cycles respectively—i.e. the side-bands
are ““ sum and difference ” frequencies.
These low figures have been chosen
for the sake of simplicity, but the
argument obviously applies with
equal force to a carrier of a million
cycles and a modulation note of a
thousand cycles. '

The Filter Test

But the graphical method is not
the only one that can be used for
analysing or breaking up a modulated
wave into its component parts. If
the signal or modulating wave is of
comparatively high frequency, say,
10,000 cycles, and the carrier-wave
is a. long one, say, 100,000 cycles per

Modulation

second, then the side frequencies,
according to the side-band theory,
would be 90,000 and, 110,000.

When a wave modulated in this
way is passed through a filter circuit,
which cuts out all frequencies below
105,000, it is found that a wave
having a definite frequency of 110,000
passes through the filter.  This
“sum’’ frequency can be built up
into a powerful wave in a suitably
tuned output circuit.

Similarly, another wave of 90,000 -

(the “ difference frequency ’’) can be
isolated from the complex modulated
wave. Each of these waves after its
isolation can be amplified and radiated
as a pure wave of the new frequency.

It is clear that they could not have
been introduced by the filter circuit,

b
E2

A special television
transmitting station
has been started in
New Jersey (America)
and very neat re-
ceivers are employed,
asshowninthisphoto-
graph. Incidentally,
the Stenode Radiostat
principle would prove
very useful for tele-
vision, which at pre-
sent requires a very
wide band of fre-
quencies.

obe
o4

which is merely a complicated net-
work of impedances, and contains no
new sources of power. Evidently,
therefore, they must have been present
in a masked form in the original
modulated wave.

There is still further evidence of
the existence of side-bands in a com-
plex modulated wave.
a moment the action of a glass prism
when breaking up ordinary white
light into its rainbow-coloured com-
ponents.

It is well known that each colour
in the spectrum represents light-
waves of a different frequency, or
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wave-length, ordinary sunlight being
composed of a mixture of these waves.
It is not practicable to split up com-
plex wireless waves in quite the same
way owing to their comparatively
enormous dimensions. But the dis-
tortion which is frequently experi-
enced when listening to short-wave
wireless signals that have been re-
flected from the Heaviside layer
affords a strong presumption that
there are different frequency-com-
ponents in a modulated wave, and
that these have been differentially
treated during the process of reflection
or refraction.

Can You ““Beat’’ It?

Finally, there can be no dispute
regarding the well-known heterodyne

~action. When a'local wave is super-

posed on a received wave of different
frequency, a “ beat” or difference
frequency is at once obtained, which
can be detected and heard in ’phones
if the beat is of audible frequency.

Now, the apparatus and circuits
employed in most forms of modulation
are identical with those used in hetero-
dyne reception. If one process pro-
duces a different frequency, why
should not the other ?

As a matter of fact, both produce
a sum and a difference frequency ;
in modulation these are called the

(Continued on page 207.)
E
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RADIO IN

AUSTRALIA

Here is an absorbing account. of real -long-distance
reception on ordinary broadcast wave-lengths. by an
Australian reader.

Sir,—During the last two or three
years much has been written on the
‘subject of long-distance reception on

ultra - short wave - lengths.  Little,
however, has been donec on the
ordinary broadcast band, and most
people seem to think that long-
distance reception on wave-lengths
between 200 and 550 metres is only
possible under very exceptional cir-
cumstances.

I have proved this to be otherwise,
and that the most important feature
in this regard is the conditions at
the transmlttmg end.

Between the months of October and .

March, which are your winter and
our summer months, European
stations on the broadcast band can be
heard on any efficient receiver until
after sunrise.

Unfortunately, the English stations
do not come in quite so well as some
of the others, but the German stations,
such as those at Langenberg, Breslau,
Konigsberg, and Leipzig, come in at
strong speaker strength on my re-
ceiver, which is an eight-valve,
Lattery operated.

“2L O—London ”’

During these months, 5 G B can
usually be heard here with much
better strength than 2 L. O, but this
morning the reverse was the case, and
2L O was a good deal stronger than
5 G B, and could be heard until some
twenty minutes or so after sunrise.

I tuned into 2L O at 5.35 a.m.—
South Australian time—which corre-
sponds to 85 pm. G.M.T. At this
time I heard a man singing the song
“My Love for You,” with piano
accompaniment, after which he spoke
to his partner, a girl, and they both
sang the duet “ You, Just You.”

At 8.13 p.m. came the announce-
ment “ 2L O—London” and that
an orchestral number would follow.
This item could be heard until 8.20
p.m., when the signal strength began

‘to fall rapidly and fading increased,

but I think that it was followed by
a second orchestral item.

Four Stages of H.F.

Although 535 a.m. is some five
or six minutes after sunrise at this
period of the year here, the song and
duet mentioned above came m at
very good speaker strength, and al-
most every word could be heard.

It might be of interest to you to
know that the receiver I use is an
cight-tube T.R.F., built here in
Australia, with four stages of R.F,,
detector, and three stages of trans-
former-coupled A.F., and that the
set and valves, which are of the

OUTDOING EINSTEIN!

Prof. Richardson believes there is a fifth
dimension which is largely a matter of
electro-magnetism,
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ordinary three-electrode variety, have
been in uge for over 24 years.

On this receiver I have had con-
firmed reception of 239 stations
between 200 and 550 metres outside
Australia, which include 137 in the
United States and Canada, 19 in
Germany, and 46 in other parts of
Europe.

I have tried quite a number of
receivers during the last two or three
years, including some of the latest
sets from America, using three and

four stages of screen-grid R.F., but

none of them have been as good as
this Australian built * Udisco,”
which, by the way, is a single-dial set.

Noisy Receivers

The American sets, of course, use
the UX type of valve, including the
UX222, and I have found them to be
very noisy indeed, and so noisy, in
fact, that the reception of the weaker
stations is made quite impossible.

I have altered the wiring in some
of these sets so that I could change
the valves for the European and
English valves, such as the Cossor and
Philips, and have found these valves to
be very much quieter than the UX
type. However, the noise level in
any set using more than three stages
of screen-grid R.F. seems to be very
high, and very much higher than in
my old set with four threc-electrode
valves—A609’s—in the R.F. stages.

In conclusion, I must offer my
apologies for the length of this letter,
but I thought that a report on this
long-distance reception and a few
particulars of the set might be of
interest.

Yours faithfully,
K. L. WiLLiaus,

South Australia.
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The convenience of
the frame aerial is
never disputed, but it
requires a sensitive
receiver. Suitable
methods of employing
screen-grid valves are
discussed in thisarticle.

By J. ENGLISH.

NE has only to think of the

popularity of loud-speaker port-

ables to visualise the great
tuture that lies before the frame-
aerial receiver specially designed for
indoor use.

H.F. Essential

This can be used anywhere, even:

where any kind of elevated wire is
out of the question, simply because
it is not tied to a fixed aerial and
sarth like the ordinary set.
Moreover, with the frame-aerial
receiver we obtain 'the much desired
feature of high selectivity plus the

directional properties of the frame,

together with a compact and neat
construction which adds to the ap-
pearance of the receiver.

Although we gain much in the way
of convenience by using a frame
aerial, the latter requires the backing
of a powerful receiver if other than
the local station’s programmes are
to be heard. At least one screen-grid
H.F. stage must be used for satis-
factory sensitivity, while for excep-
tional ranges there is a tendency to
design receivers with two S.G. stages.

Interesting Results

During the summer months 1
have been working with different
frame-aerial circuits, using S.G.
valves in the H.F. stages, and
although nothing radically new has
been devised, I have been much
interested by the results obtained,
which indicate a very promising line
of development for this type of
receiver.

In this article 1 am going to set
down a few notes on the various
circuit arrangements and their opera-
tion, as this may suggest ideas for your
own work on fhese lines or assist
you in building your own frame-
aerial receiver.

For the present I shall not include

THE FRAME-AERIAL
VOGUE

The °‘ Flat-Dweller's '~ Four employs a
screen-grid valve, and works from a small
frame aerial mounted on the lid of the
cabinet.
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circuits with two S.G. stages, as these
require considerable experience in
handling.  Receivers with only one
screen-grid valve will provide you
with ample material for experiment,
and, although relatively simple, they
can be made to give wonderfully
good results.

The Simplest Circuit

The simplest and most trouble-free
circuit, and the one with which I
commenced investigations, incorpor-
ates a choke-coupled S.G. stage.
Readers of “ M.W.” are sure to be
familiar with this arrangement, which
has been used successfully in several
“M.W.” transportables, and in the
famous ‘“ Titan ” receivers, so I need
not deal with it here very fully.

The particular circuit arrangement
which I found most suitable for frame
reception is shown in Fig. 1, drawn as
far as the detector valve only. Here
few turns of the frame aerial are
tapped off for the reaction winding,
this arrangement having proved par-
ticularly successful in making the
most of reaction build-up when
working with ordinary detector cir-
cuits without H.F. amplification."

Tuning Condenser Values

With this circuit I use for medium-
wave -reception a 2-ft. frame of
fourteen turns, the two innermost
turns being the reaction winding, and
this, with .a -0001-mfd. maximum
control condenser, provides ample
reaction over the whole tuning scale.

The size of the tuning condenser is
important in frame-aerial receivers,
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because the loudest signals result
from using the smallest amount of
tuning capacity. The maximum
capacity of the tuning condenser
cannot be reduced too far, however,
as this leads to loss of selectivity and
a restricted wave-range.

A -00025-mfd. variable is about the
minimum size you can use to cover
some 250 to 550 metres, with adequate
selectivity. With the circuit of Fig. 1,
of course, selectivity depends entirely
on the one tuned circuit, and where
conditions are exceptionally bad we
are forced to use more selective cir-
cuits of the type described further
on.

The H.F. Choke

A vital factor in the performance of
the choke-coupled S.G. stage is the
HF. choke, upon which depends
entirely the degree of amplification
obtainable. I have tried out a large
number of chokes in the circuit of
Fig. 1, and while there were not con-
siderable differences in the control of
reaction only relatively few of them
provided satisfactory amplification.
Therefore, if you use this circuit for
vour receiver, choose one of the new
H.F. chokes specially designed for
use with 8.G. valves.

Although choke-coupling does not
enable us to obtain as much amplifica-
tion as other couplings, the circuit of
Fig. 1, followed by two properly
coupled L.F. stages, proved ‘capable
of receiving at excellent loud-speaker
strength several of the stronger
Lontinental stations, selectivity being
quite pleasing.

Stable in Operation
On the long waves the impedance
of the coupling-choke is several times
greater than on medium wave-lengths,
and this results in a considerable in-

crease in amplification. This tends
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One of the most popular methods of coup-
ling the S.G. valve to the detector is by
means of an H.F. choke.

to counterbalance the decreased pick-
up of the frame aerial on long waves,
so that reception is distinctly good,
particularly from such stations as
Radio-Paris, Hilversum and Konigs-
wusterhausen.

The advantages of the choke-
coupled 8.G. circuit are its stability
and easy operation combined with
simple construction. Screening can
be dispensed with if you use an H.F.
choke with a small external field,
and make your leads from S.G. anode
to the choke and the coupling con-

. denser as short as possible.

Preventing Feed-Back

The usual methods of keeping H.F.
energy out of the L.F. amplifier
must be adopted, as the frame aerial
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The direct-coupled tuned-anode circuit
gives good amplification, but needs very
careful screening.

15 particularly susceptible to back-
coupling from the loud-speaker leads
unless this is done.

When using the maximum anode
voltage with your screen-grid valve
it 1s most desirable to apply a nega-
tive bias of 1 to 1} volts, as in Fig. 1.
Under these conditions for maximum
amplification a certain amount of
backlash was observed in the reaction
control. This little difficulty can be
got over by using a special form of
reaction control which I shall describe
presently.

Tuned-anode and  parallel-feed
couplings enable the maximum ampli-
fication to be obtained from the
screened-grid valve, but at the ex-
pense of careful screening and de-
coupling. The selectivity of the tuned-
anode set is not particularly good
with an open aerial, but when a frame
aerial is used it should be consider-

.ably better.

Better Amplification

This proved to be the case when
the circuit of Fig. 2 was put into
operation. Here the portion within
the dotted lines was completely en-
closed in a metal box, and it was
found that stability could only be
obtained with the S.G. valve inserted
through a hole in the side of the box,
nearly up to its base, that is, up to
the flange of the screen-grid inside
the bulb.

Even with very .complete H.F..
filtering, oscillation occurs if a low-
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loss anode coil is used, due to the feed-
back through the residual anode-
grid capacity.- However, this feed-
back can be reduced with a slight
gain in selectivity by tapping the
S.G. anode on to the centre of the
anode coil.

When receiving strong transmis-
sions, such as 2L O and 5GB, a
considerable gain in amplification
over the circuit of Fig. 1 was ob-

‘served, selectivity also being slightly

better. In spite of these gains 1 was
not particularly pleased with this
circuit for frame reception.

The Question of Reaction

The two tuning controls do not
make searching for distant stations
particularly easy, and when the
receiver is properly stabilised there
is not that initial build-up of weak
signals which we obtain when react-
ing direct into the frame, as in Fig. 1.

Under these conditions the frame
aerial is peculiarly sensitive to weak
signals, and I bave often obtained
extraordinary D.X. results by using
a detector valve reacting direct into
a frame aerial with the addition of
only one L.F. stage.

Returning to the circuit of Fig. 1,
one cannot help noticing that reaction
feed-back from the anode is contrary
to the purpose of the S.G. valve,
which has been specially designed to
reduce to a minimum such back-
coupling. In this circuit we are using
it solely as a high-magnification valve
without taking advantage of the
screening effect of the additional
grid.

Separate Oscillator Valve
The series reaction circuit also di-
verts from the anode some of the
H.F. voltage developed across the

T4
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The use of a separate reactor Yuive is
well worth trying, the correct connections
for it being given in this diagram.

H.F. choke, all of which should be
applied to the detector grid.

These considerations led me to try
out the circuit of Fig. 3, where a
separate valve is used to provide
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Selectwtty Obtained is all that can be Deszred

reaction, which it does in a pamcu-
larly effective manner. This is an old
dodge, but it works extremely well
with the S.G. valve.

Reaction control is exceptionally
smooth, and very neatrly constant

A portable ¢ four ’’ which employs a choke-
coupled screen-grid H.F. stage is one of
the most popular portable receivers.
Such sets are quite easy to construct.

over the whole tuning range. Using
another valve for regeneration is by
no means an extravagance, hecause
almost any type will do, so-that you
can make use of one of those old
valves you are sure to have by you.

An H.F. valve is the best type to
employ, but, whatever it is, between
30 and 45 volts H.T. is ample for full
reaction, while the filament con-
sumption of the extra valve is almost
.negligible. In fact, the separate
reactor would be well worth while if
it consumed even more filament
current than it does.

Perfectly Smooth Reaction

You will notice that the grid of the
separate- reactor is connected in
parallel with the control grid of the
8.G. valve, incidentally deriving there-
by a negative bias of 1} volts, which
assists regeneration. For reaction
control I use a "00015-mfd. differ-
cntial condenser connected as shown
in Fig. 3, whereby a remarkably
efficient control is obtained, adjust-
ment of this condenser having little,
if any, effect on tuning. Consequently
tuning is simplified, making the re-

ceptlon of distant stations much
eagier.

Another interesting feature of the
separate reactor is that the H.F.
choke in its anode circuit can be
replaced with advantage by a re-
sistance; which for an H.F. or general-
purpose valve can be anything
between 20,000 and 100,000 ohms,
without necessitating a higher anode-
voltage than 45.

One of the first things I observed
with this circuit was that volume was
appreciable better, especially on weak
signals. This is undoubtedly due to
the absence of back-coupling from the
anode- of the S.G. valve, which is
now used as a true screen-grid valve.
On the whole the circuit is well worth
investigation.

A.C. Receivers

When we begin to consider the
possibilities of A.C. screen-grid valves
the future of the frame-aerial receiver
becomes quite rosv. As you know, the
characteristics of the indirectly-
heated valves are considerably better
than those of the battery-operated
types, so that even with choke-
coupling the overall amplification is
remarkably high.

Owing to the very high A.C.

resistance of the A.C./S valve it is.

necessary to use a coupling of high
impedance, such as tuned-anode or
parallel-feed. The latter has the
merits of simplicity, and lends it-

self to straxghtforward construction,
especially where wave-change switch-
ing 1s to be incorporated.

High Efficiency

If we use in the detector and L.F.
stages of the receiver valves of the
mains-operated class, all of which
are remarkably efficient, then we
obtain a very powerful combination
which has all the requirements of
selectivity, sensitivity, and trouble-
free operation. We can also obtain
an extremely neat and compact
installation by building the eliminator
into the same cabinet as the receiver.
This, however, requires careful atten-
tion to screening.

One of the most satisfactory circuits
for A.C. valves is that shown in outline
in Fig. 4. Here the screen-grid valve
is coupled by means of a parallel-feed
grid circuit to the detector, which is
followed by a simple transformer-
coupled L.F. stage. The usual
standard component can be used,
but for successful results the section
in dotted lines must be built into a
closed screening box, with the elim-
inator preferably totally screened in
a separate box. If you use a com-
mercial eliminator this will generally
be fitted with a screening cover.

The necessity for very complete
screening and decoupling is the only
drawback in constructing a high-
power receiver of this nature.

A.C. VALVES IN THEIR ELEMENT
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Outlined above is a typical transportable circuit employing A.C. valves, which are very

suitable for such receivers, owing to their high efficiency.
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HERE are two ways of setting
about the design of a wireless
set. In the first you decide

to build, say, a five-valver, and then
you set to work to get the maximum
possible sensitivity and selectivity
from that number of valves.

Ease of Handling

If you are accustomed to treat
sets in this way you will naturally be

1 Papel, 26 X 8 in. (Resiston, Trolite,
‘“ Kay Ray,” Keystone, Becol,
Trelleborg, etc.).

1 Cabinet, with baseboard 12 in. deep
(Camco, Raymond, Pickett, Art-
eraft, etc.). (See also illustration of
de luxe Pickett eabinet elsewhere.)

1 Double drum-drive with palr of
-0005-mfd. condensers (J.B., Lotus,
Cyldon, Igranic, ete.). )

1 -00004- or ‘00005-mid. reaction con-
denser (J.B., Igranic, etc.).

1 20,000-ohm wire-wound potentio-
meter (Varley, Rothermel, etc.).
(50,000 ohms also suitable, or any
similar value.)

1 3-spring on-off switch (Wearite,
Bulgin, Ready Radio, etc.).

13- or 1-meg. *dissolver ’-type
volume control (Magnum).

5 Sprung valve holders (Benjamin,
Lotus, Igranic, W.B., Lissen, Formo,
Wearite, Bowyer-Lowe,
phone, Burton, Precision, etc.).

1 D.B.A. coil unit (Lewcos).

1 D.B.P. ditto (Lewcos).

1 Baseboard-mounting neutrodyne type
condenser, with rotary vanes (Bulgin,
Magnum, Keystone, etc.).

1 ““C.A.T. switch’’ unit (Wearite).
(S, and C; on diagrams.)
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in the habit of thinking entirely in

terms of numbers of valves. As soon
as, say, a five-valver is mentioned
you will begin to compare the results
to be expected from it with those you
have heard from the most sensitive
and selective “five” you have tried
previously.

Is this necessarily the onmly, or
even the best, way of looking at a
set of the larger type?  We are

COMPONENTS REQUIRED

4 1-mfd. condensers .(Lissen, Dubilier,
T.C.C., Mullard, Ferranti, Hydra,
ete.).

2 2-mfd: condensers (Lissen, etc.).

2 H.F. chokes, suitable for H.F. inter-
valve coupling (Varley and Lewcos
in set). (Other pairs can be used,
but the reader is warned that some
may be unstable. A different
natural wave-length is desirable in
these two units.) 4

1 Standard H.F. choke (Lissen, R.I.,
Dubilier, Igranic, Wearite, Lotus,
Ready Radio, Climax, Keystone,
Buigin, Lgwcos, Varley, etc.).

4 600- or 500-chm de-coupling resist-
ances (Ready Radio and Bulgin in
set). (Also supplied by Messrs.
Wearite, Paroussi, etc.)

1,:0001-mfd. (max.) compression-type
condenser (Formo type F, Igranic
Pre-set, ete.).

1 H.T. fuse (Ready
Magnum, etc.). |

2 2-meg. grid leaks and holders
(Dubilier, Ediswan, Igranic, Lissen,
Pye, Muliard, ete.).

1 }-meg. griddeak, type with terminals
or wires at ends (Lissen, Pye, ete.).

Radio, Bulgin,

Wire, screws, flex, etc.

****************#*************gg***************t**************
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inclined to suggest that it is neithex
For one thing, if you consider a set
purely from the viewpoint of getting
the maximum possible performance
from a given number of valves, you
are very apt to lose sight of many
other important qualities, such as
case of handling, and refinement of
performance generally, under which
heading we would include the question
of real fidelity of reproduction, which
is rarely met with in sets in which the
designer has tried to get the last
ounce from each H.F. valve in the
way of magnification and selectivity.

Another Standpoint

There is undoubtedly a growing
tendency nowadays to look at sets
from a more commonsense stand-
point. In this second way of design-
ing a receiver you first decide upon
the performance you require, make
up your mind as to the standard of
fidelity of reproduction you consider
necessary, and decide upon the system
of control. Then after all that you
fix the number of valves and the type

KRR KRR KRR OR KRR RO KRR KR

1 '0003-mfd. fixed condenser (T.C.C.,
Lissen, Dubilier, Goltone, or other
edgewise-mounting type).

1 '001-mfd. fixed condenser (T.C.C.,
etc., as above).

1 -01-mfd. fixed condenser (T.C.C.,
Dubilier, Lissen, Mullard, Igranic,

Clarke, Goltone, Graham-Farish
ete.).

1 100,000-ohm anode resistance ‘and
holder (Igranic, Lissen, Varley,

Dubilier, R.I.; Mullard, etc.).
1 20,000- or 25,000-ohm de-coupling
resistance (Ready Radio, Ferranti,

ete.). .

1 Low-ratio L.F. transformer (Lissen,
Ferranti, Telsen, Cossor, R.1., Brown,
Varley, Mullard, Igranie, Lotus,
Lewcos, Philips, Marconiphone, ete.).

1 Output filter choke, about 20
henries (R.l.,, Ferranti, Varley,
Wearite, etc.).

3 Standard * M.W.” screens, 10X 6 in.
(Ready Radlo, Paroussi, Magnum,
Keystone, Wearite, etc.).

2 Screens, 4} X 6 in. (see above).

1 Terminal strip, 3 X 2 in.

1 Ditto, 11 X 2 in.

12 Terminals (Eelex, Belling & Lee,
Igranic, Burton, etc.).

ok ok Rk Rk Aok Rk koK ok K koK
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The “B.P.” Five

of cifcuit accordingly, without laying
too much stress upon the idea of
making each valve work for its living
as hard as possible.

This is very much the way set
designs are regarded in America,
where a ““radio” is just an instru-
ment giving a certain performance,

* PPN
* 00000000000 0 ¢

000000000000 90000000000 *

8¢ This is a truly modern set for ¢
modern conditions. It is highly
¢ sensitive and selective, and sets a
spectal standard of quality—in fact, $$
$$ it's everything that a sct should be | 33

00000000 oY * * *
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It helps to prevent us from being
led by our enthusiasm for extreme
sensitivity and power into thinking
of a receiver as something which is
primarily intended to perform well-
nigh impossible feats of bringing in
low-power relay stations at distances
of thousands of miles.
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drum-drive is revolved.

The tuning is simplicity itself, station after station coming in with perfect clarity as the
If-the volume is too great a touch on the volume control will

regulate it perfectly.

the number of valves not being
specified as a rule.

This way of looking at sets of the
larger kind has much to commend it,
although naturally it can be carried
too far. Chiefly it leaves you free
to concentrate upon the very im-
portant details which in the end
decide whether the set will be a
pleasant, reliable and serviceable
instrument in use, and makes or mars
it as a means of obtaining genuine
entertainment from as many stations

as possible with the minimum of
difficulty.

If you approach the task of design-
ing a receiver from this angle you will
find that you are automatically
regarding the receiver far more as a
means to an end than as an end in
itself. The effect is really rather
salutary, you know, because it keeps
us reminded of the fact that, after
all, a receiver is really simply a means
of getting the best possible broadcast
reception.

123

A set resulting from a design
approached from what we have
ventured to call this more common-
gense point of view is apt to be a very
different instrument from one of the
“last ounce” type. Probably an
example will be interesting. Readers
may remember that last autumn we
described a set under the title of the
“ Exhibition ” Five, which was quite
a good specimen of the type in which
the designer first decides the number
of valves and then sets to work to
get a high performance from every
one of them.

The Other Type

This receiver was one giving very
excellent results, with a high degree
of amplification-and very -good selec-
tivity, and when used with an out-
door aerial it could be depended
upon to bring in everything that was
going—everything, indeed, which was
above the level of atmospheric noise.

This receiver had many special
attractions of its own, but was u
suitable for general domestic use ¢
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Frankly, it was not, and we did not

elaim anything of the sort for it. It

was really intended as an instrument
for the enthusiast who values a
super-long-range performance above
everything else, and does not mind
how many controls he has to operate
so long as he gets it. .
This instrument incorporated three
separately tuned circuits, and there

which could be expected to bring
in with ease all those local and foreign
programmes which are worth listening
to, but not necessarily all those which
could possibly be got in by hook or
by crook, with an ultra-sensitive
instrument.

Sitmplicity of Control
We decided to draw the line here,

‘February, 1930

high-efficiency five-valver with two
screened-grid H.F. stages.

A four-valve receiver we did not
find to give quite what we wanted,
because 1t would have involved the
use of a certain amount of reaction
on many stations to get really very
full loud-speaker strength, in view of
the fact that we intended to sacrifice

* a little of the magnification of the
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were three dials to operate, each one
being fairly sharp in tuning. True,
each of the three gave fairly similar
readings on a given station, and it
was not unduly difficult to learn to
run them in step, but no one would
claim that such a receiver was an
ideal outfit for general domestic use.

Indeed, a non-technical user could
only be expccted to operate it with
the aid of a log showing the readings
of the particular stations he would be
likely to wish to receive.

Method Adopted

Of a fundamentally different type is
the present receiver, the “ B.P.” Five.
This set was produced by adopting
our second method of design, namely,
deciding first upon the standard of

performance and system of control

suitable for our purpose, and then
choosing a circuit and number of
valves to fulfil those requirements,
regardless of whether the valves
were being used to anything like their
full possibilities.

This is the standard of performance
at which we aimed : we wanted a set

As this circuit shows, there are two screened-grid high-frequency amplifying valves, giving the set enormous sensitivity and
bringing the foreign stations right up to concert strength. Simplicity of tuning is a marked feature.
and the necessary selectivity is obtained with a band-pass filter.
cation, one R.C. and one transformer, with provision for using a gramophone pick-up.

circuit for the loud speaker..

because, as the experienced operator

knows, there are a vast number of
weak transmissions which a highly
sensitive set will bring in but which
nevertheless are not worth listening
to after you have got them, for well-
known reasons connected with fading,
Morse, atmospherics, and so on.

Next we desired the receiver to be
controlied so simply that even the
non-technical operator could manage
it with ease, even without the aid of
any log of the dial readings. Fidelity
of reproduction also was required to
a high degree, with particular refer-
ence to the avoidance of that too
““mellow ” tone due to the use of
several very sharply tuned circuits
in cascade. This last, of course, is
rather a matter of ensuring true repro-
duction of the higher frequencies of
the musical scale.

To achieve the desired standard of
actual results we found that we
wanted something in between the
performance of a really good four-
valve set, consisting of a screened-
grid H.F. stage, detector and two
L.F. stages, and the usual type of
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The H.F. stages are aperiodic,

Following the detector are two low-frequency stages of amplifi-
The set incorporates also an output filter

circuit, whatever it was, in order to

obtain simplified eontrol, and also
possibly because of special arrange-
ments to secure the fidelity of repro-
duction we have mentioned.

A normal type of five-valver, on
the other hand, gave rather more
magnification than we desired, since
the average sets of such design are
suited to bring in not merely all those
stations which are worth hearing, but
also those which are not.

Really Good Quality

This, then, is how we have compro-
mised : we have chosen a circuit which
requires five valves to give the desired
performance, and have so designed

‘it that it gives results a good deal

superior to those of any four-valve
set, but not quite so good in actual
sensitivity as a high-magnification
normal five-valver. Itsspecial attrac-
tions lie in its extremely high-quality
reproduction, good selectivity and
superlative ease of operation.

As regards quality of reproduction,
the reader will understand that this
can be extremely good, as a natural
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Plenty of Programmes uwith Power and Parzty

result of the use of band-pass filter
tuning, a system of H.F. amplification
which reduces risks of feed-back to an
dbsolute minimum, and the addition
to all this of two L.F. stages carefully
designed to give really faithful amplh-
fication.

One-Thumb Tuning

As regards ease of operation, just
take a look at the panel. You will
see that the tuning control can almost
be regarded as a matter for one thumb,
It actually consists of a double-drum
condenser, of onme of those types
which has the two drums placed so
that their edges come close enough
together to be operated simul-
taneously,

A great deal of the searching with
this set, therefore, can be' done by
running the two drums together with
your thumb, merely doing a little
independent trimming up of the two
when you tune in a rather weak sta-
tion. Immediately above this unified
tuning control is a reaction control
which is only required on the weaker
stations, and will normally be kept at
minimum.

Other Controls
Below and to the right and left
of the tuning control are two push-
pull knobs which actuate the wave-
change switches on the coil units and
go can hardly be regarded as true
operating controls. . Away to the right

o
H

are two volume controls, one operatmg
on the H.F. stages and one on the
L.F., below these being the on-off
switch. Those are all the controls,
and you will realise what a strong

- contrast this arrangement presents

to the average five-valver with its
row of tuning dials, all requiring more
or less simultaneous manipulation.

Now, as to the actual results you
can obtain with this set. We have
only made very mild claims for it so
far, but as a matter of fact you will
find that despite the fact that we have
cut down the possible amplification
perceptibly in order to obtain the
special features we wanted, neverthe-
less it has still decidedly more power
than you really need for general
purposes.

Adjusting the Volume

On all the stronger European
stations you will not find it necessary
to run the set full out, and one or
other of the volume controls will
normally be in operation to. some
extent all the time. Only on the
weaker stations will you need to turn
up these volume controls to the maxi-

mum point, and possibly use ]ust a
trifle of reaction.

On test we found this receiver amply
fulfilled our requirements and we
were able to bring in every trans-
mission worth listening to, and it did
so with a fidelity and naturalness of
reproduction exceedingly pleasing to

anyone who has become dissatisfied
with the rather imperfect quality of
the average super long-range set.

Now let us look at the design a little
more in detail and see how all these
desirable features have been obtained.
First, there are the tuning arrange-
ments, and these are rather interesting
in themselves. There are two separ-
ate tuned circuits, coupled together
in such a fashion that they constitute
what is called a band-pass filter.

Coil Arrangements

That arrangement, as the reader
may know, is simply such a com-
bination of circuits as will ensure a
comparatively even response to a
comparatively narrow band of fre-
quencies, with a sharp cut-off on
either side, so ensuring both good
quality and good selectivity. It can
take a variety of forms, the simplest
being just two separate tuned circuits
with a suitable degree of coupling
between them. (For an explanation
of such circuits see MoDERN WIRELESS
for December, 1929, page 603.)

In the present case the two circuits
are coupled tngether by means of an
arrangement rather like a Reinartz
reaction circuit. In this a little
energy is withdrawn from the first
tuned circuit and fed through a small
winding which is coupled to the in-
ductance in the second circuit. In
series in this coupling circuit is a
suitable small variable capacity, which

Thxs plan view shows that the various stages have been grouped in such a way that the screening between them is easily and

effectively carried out on standard lines.
125
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enables the operator to adjust the
coupling within certain limits, very
much as reaction is controlled in a
Reinartz circuit.

Turning to the circuit diagram, you
will be able to follow this out. Con-
denser C; is the one which controls

the coupling between the two circuits,

and the adjusted amount of energy

which flows through this from the first

circuit is passed through a coupling

winding on the second coil unit.
Conderser C; is ac'ually of the bage-

board-mounting neutrodyne -type,
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with a maximum of about -00005
mfd., and it will normally be kept set
to its full capacity. Only when you
require an abnormal degree of selec-
tivity will you require to reduce it to
some lower value.

There is another control of
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The “B.P.” Five is a ‘“Band-Pass’ Set

coupling on the second coil unit, giving
you a further choice of two complete
ranges of selectivity adjustments.
This coil unit is actually a * split-
primary ” H.F. transformer, and the
primary is used for coupling purposes.

Alternative Selectivity

Since the winding is in two parts
there is an obvious choice of either
the whole or only half of it. Probably
the half alone will suit most users, and
to set this connect the lead from C;
to No. 5 on the unit, joining No. 4
terminal of the unit to the appropriate
earthing point on the adjacent screen.

To get more coupling, with
correspondingly slightly louder signals
and reduced selectivity, connect C;
to No. 5 as before, but join No. 3 on
the coil to screen instead of No. 4.
(Thisis only a preliminary test ; future
adjustments of selectivity can be
made on C;.)

Wave Range of Set

Now a few notes about the coil
units. They are of the wave-change
type, covering something like 200 to
550 metres and 1,000 t0 2,000 metres,
according to the setting of their con-
trolling switches (these latter are
built into the units, and are operated
by knobs on the panel through the
medium of ‘extension rods).

The second unit is, as we have
already remarked, a split-primary
H.F. transformer, and its secondary
is tuned by one section of the double-
drum condenser (C,), forming the
second tuned circuit of the band-pass
filter. The first H.F. valve is con-
nected across this ecircuit, and pro-
vision is made for applying a little
reaction here on the rather rare occa-
sions when it is required.

‘Obtaining Reaction

The normal reaction -winding of the
unit is used for this purpose, and
reaction is taken from the anode of
the first H.F. valve through the very
small condenser C; on the panel.
This is not an ideal method of ob-
taining reaction in theory, but it is
the only one available in this circuit.

The main objection to it is that
where there are two H.F. stages, as
in the present receiver, it does not
give the smooth and gradual control
of a detector reaction circuit. That is
quite immaterial in the case of this
set, however, because you will never
need to work it on the edge of oscil-
lation.

It is only when reaction is used in-
tensively like this that the niceties
of control are of any importance, and
you should never need to do so with
the “ B.P.” Five. For all normal pur-
poses you will only need to add just a
spot of reaction for the weak stations,
and for this purpose the method we
have adopted is quite satisfactory.

Just one other point abou: the
reaction arrangements before we
leave them. You will see that the
reaction circuit is in effect shunted
across the H.T. supply, and if the
vanes of the reaction condenser
should chance to touch there will be
a rather serious short-circuit.

This should not happen with a well-
made component, but it is just worth
bearing in mind.. Examine your par-
ticular condenser, and if there seems
to be the slightest risk of a short

due to touching plates, put a blocking

*“ safety "’ condensér in series with the
lead from the reaction condenser to
the coil unit. .The position for this
condenser is marked “CX” on the
diagrams, and a capacity of about
-001 mfd. is suitable.

Aerial Coupling

The aerial and earth are coupled to
the first tuned circuit in just the
usual way, the coil unit being an
ordinary * aerial coil.” These units,
of course, are provided with a ter-
minal for the aerial lead which gives
suitable coupling effects.

In connection with the aerial coup-
ling arrangements there is a further
control of selectivity consisting of an
optional series condenser in the aerial
lead. This is to be regarded as the
main selectivity adjustment, giving
two different degrees which will suit
most purposes.

i
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All the tuning is done in this section of the set, where two coil units are employed. Each
has a control on the panel for low and high wave-lengths, and the degree of coupling
between the circuits is regulated by the small condenser standing on the basebpard
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between them.
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The device takes the form of a little
unit which incorporates the necessary
fixed condenser and shorting switch
in one component. It is mounted on
the back terminal strip, between the
aeiial and earth terminals, and by
operating the switch you can bring
the condenser into operation or short
it out of circuit as required. (Knob
pushed inwards for condenser in, and
puiled out for condenser shorted).

¥ollowing after the band-pass filter
tuning circuits are the two H.F.
stages, using S.G. valves with H.F.
choke coupling. This, of course, is
substantially aperiodic over the range
‘of wave-lengths in which we are in-
terested.  Naturally, it gives less
amplification than a tuned arrange-
ment, but still ample for our purpose
when two stages are used.

Aperiodic H.F. Stages

As a matter of fact, it does not give
s0 much less amplification than the
tuned system as you might think.
You see, if the H.F. stages are tuned
it 1s usually necessary to weaken the
intervalve coupling by using H.F.
transformers or some other scheme

e =

Here are the two aperiodic high-frequency amplifying stages.

in order to get selectivity, and so the
mag. comes down. In the “ B.P.”
Five, of course, we have already got
our selectivity right at the beginning
(from the band-pass filter).

An aperiodic H.¥. amplifier has
many solid advantages in the way of
compactness, stability, and excellent
quality of reproduction. In combina-
tion with a good band-pass filter it
makes a most delightful outfit to

- handle.

Avoiding Coupling
Rather thorough precautions have

been taken in each H.F. stage to-

prevent battery coupling, and you
will see that each lead to scveening

- electrode and plate circuit contains a

separate stopping resistance, with the
appropriate by-pass condenser down
to the filament circuit.

As a further safeguard against
battery coupling troubles there is an
anti-coupling filter of the conven-
tional type in the detector feed lead,
and the last valve has an output filter
for the loud speaker.

All this has been given particularly
close attention, because such receivers
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as this obviously call for a mains unit
for the H.T. supply, and in such cases
considerable care is needed to prevent
motor-boating, when the overal]
magnification is high.

We would stress this point of the
desirability of mains H.T. for a set of
this class, since wherever two S.G.
valves of the new and more greedy
type are used, with two L.F. stages
(presumably with a super-power
valve), the total anode current is
definitely high.

The H.T. Consumption

It may well be of the order of 20 or
25 milliamps, or even more, and this
is scarcely an economical dry battery
proposition. An accumulator H.T.
battery could, of course, be used, but
in this case we should advise that steps
be taken to curtail the consumption of
the S.G. valves by applying a little
negative bias to the grid of each.

For this purpose you should use a
separate 14-volt dry cell for each
valve, connected up as follows:
First, break the lead from No. 2 on
the second coil unit to sereen, and
instead wire No. 2 to the negative of
one of the cells, the positive of the
cell going to screen.

That completes the biasing of the
first H.F. valve. The second can be
biased through the grid leak, to do
which proceed thus: Disconnect the
grid leak G.L.1 from filament nega-
tive and take it instead to the nega-
tive of the other dry cell. Wire the
positive of this cell to filament
negative or a convenient point on
the screening.

H.F. Volume Control

One other detail of the H.F. side
calls for mention, and then we can
passon. You will see that the voltage
on the screening electrodes of the two
H.F. valvesis adjusted by meansof a
high-resistance wire-wound potentio-
meter. The two ends of the potentio-
meter winding go acréss from H.T. 41
to the L.T. circuit, and the screening
electrodes are fed from the slider.

You will find this device a very
pleasant accessory in use. Not merely
does it enable you to find the best
setting in a few moments, but it is
also a very effective pre-detector
volume control.

You will probably find that you
can set it to give a slightly lower vol-
tage than that which gives the
optimum results and keep it so for all
normal purposes, only * turning up
the wick” for very weak stations.
In this way you not merely secure a
quieter background, but economise
H.T. current slightly.
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Suztable for Radzo or. for

Records -

The remainder of the set is a very
straightforward arrangement of de-
tector and L.F. amplifying side. The
latter consists of one resistance- and
one transformer-coupled stage, with
quite normal values.

Note that the detector is provided
with an adjustable plate-to-filament
by-pass condenser, C,. This will
usually be set to about a mid-way
position for best results, the method
being to make the capacity as large
as possible without injuring quality
of reproduction.

Provision is made for the use of a
gramophone pick-up when desired,
and you will observe that the device
for changing over from radio to
records is a fader-type volume con-
trol. This is placed in the first L.F.
stage, so that you have just two
valves in use for pick-up work.

Economising L.T.

Where economy in L.T. current
18 a serious consideration, it is sug-
gested that an extra switch be fitted
to turn ofl the filaments of the two
H.F. valves and the detector when
the pick-up is heing used. To do this
you will have to re-arrange the
filament wiring a trifle, but no doubt
anyone who contemplates building
a rather advanced design like this
will he sufficiently experienced to
do this for himself quite easily.

A constructional point arises con-
cerning the pick-up connections, and

i:his view of the completed set shows the valves and coils in position, and it will be seen that there is ample spacing everywhere, yet
the set presents a neat and compact appearance.-

that is the method of . wiring the

plck -up terminals at the back of the
set to the “ fader.” We decided to
put the P.U. terminals at the back
of the set because the more customary
panel position struck us as being too
untidy for a set of this class.

.Avoiding Interaction
Troubles
The only - drawback about -the
rear-strip position is that rather long
leads to the “ fader ” are required, and

so there is a risk of interaction with
Gther parts of the circuit. This risk

we have dealt with by twisting the

two leads together to form a pair,
and running them along beside one
of the screens in a position where they
are well away from all danger points.

You will be able to follow this from
the wiring diagram, bearing in mind
that this lead runs quite high up
along the side of the screen in ques-
tion. The drawing shows it rather
differently for the sake of clarity,
but you will understand that it
actually runs against the screen the
whole way until it arrives close to
the “ fader.”

Constructionally, the set is quite

an undertaking, and will take you

some time, but it is not unduly
difficult to build, for there are no
special parts to make, and it is just
a matter of mounting up standard
components and wiring. A little
care and patience is needed, because

i, L L ose

space I8 naturally limited in a set
containing so many components, but
there are only one or two special
points about which you should be
warned.

“First, observe that the de-coupling
resistances R, and R, are mounted
on the screéns; near the upper édges,
to simplify  their connections and save
‘space. A couple of small brass screws
and nuts will be needed for each.

Next, be careful to see that you
do not miss out any of the connections
to the screens themselves. This is
most important, since the metal-
work completes various circuits.

Now about the wiring. In any set
where a good deal of screening is
used, some sort of ‘covered wire is
most essential. Some such material
as Glazite (used with great care to
avoid scraping the -covering against
sharp edges) or tinned wire and
Systoflex is therefore adviseéd.

Voltage Figures

Finally, some condensed working
data.  Valves: two upright tvpe
5.G’s for V; and V,, one HIF. type
for Vg, one L.F. or G.P. for V,, one
super-power for V.. H.T. voltages:
120 volts on H.T. 4 1, 60 to 70 volts
on H.T. 4 2, 120 volts or more on
HT. + 3.

One last point. Pull the wave-
change knobs outwards for medium
waves and push them inwards for
long waves.
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—LITERATURE, byRebecca

West, the famous Novelist.
N my opinion, the B.B.C. is
doing good work in giving us
occasional readings from the
works of the best modern writers, and
in allowing writers to express their
-thoughts via the medium of the micro-
phone. .
Certain scctions of the Press seem
to under-estimate the public taste in

literature, butthe B.B.C. does well not

to play down in this manner. Thus
they give the ordinary man what he
really wants.

Moreover, as with. music, this
policy is having the effect of fostering
common taste and interest. Owing
to broadeasting, we are all reading
more than we used to do, and, what
is more, reading better works.

The only fault I can find with the
B.B.C. regarding the way in which
it treats literature is that we have
perhaps a little too much poetry,
which, despite many different
opinions, is, 1 believe, better scen
upon the printed page than heard.
This, however, is but a minor detail.

—EDUCATION, by Dr. Cyril
Norwood, Headmaster of
Harrow School.

I think that wireless has been very
useful in elementary schools, where a
studio lesson by an acknowledged
expert can be broadcast to a hundred
schools at once, and then followed
up by a brief personal lésson from
the teacher.

Many pupils tend to take more
interest in facts and figures when they
come via the loud speaker, and, of
course, in the smaller country schools
this method of teaching is invaluable.

Modern languages, - for example,

February, i930_

How Radio

—LITERATURE—EDUCATION—OPERA—

. Dr. Cyril Norwood.

when properly received by wireless,
offer something which cannot be
acquired in the smaller schools in the
usual way.

For similar reasons, I believe that
wireless will be of even greater
educational value in the future. A

broadcast from a foreign country will (§
give greater interest to geography||

lessons, and a talk by a poet or

author may brighten even such alf

subject as Grammar.

—OPERA, by Feodore
Chaliapine, the great singer.

The microphone has saved the
operatic art from itself, and in so
doing has altered the whole future
of this aspect of music.
the microphone will become complete
master of the operatic stage.
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Witness the enjoyment of the wire-
less listener who, unhampered by the
sight of comfortable prima donnas
and insecure scenery, or by the petty
annoyances of the Opera House,
coughing, programme rustling, and
80 on, is free to enjoy the music and
conjure up his own dreams. _

I visualise a time when the stagey
opera of to-day will be a thing of the
past, and when the greatest music of
this type will be heard only through
the medium of the microphone allied
to television or the talking pictures.

Then, by the aid of * Voice
Doubles” and other skilful tricks,
we shall be able to see a Siegfried or
a Mimi such as we have always
dreamed of.

—THE THEATRE, by Philip
Ridgeway, the well-known
producer.

When films first appeared it -was
prophesied that they would cause the
death of the theatre, and when broad-
casting was inaugurated there was a
similar scare.

"~ On the contrary, however, broad-

* casting has brought to the theatie a

vast new public which otherwise it
would never have had, not because
of the outside broadcasts from

Eventually &

1

- =

Philip- Ridgeway represents the point of
view of the theatrical producer. )
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Has Helped—-

MODERN WHRELESS

—THE THEATRE—ARTISTES—THE BLIND —DANCE MUSIC

Read the views of famous men and women—prominent in widely
different walks in life—on the benefils of broadcasting.

By HAROLD A. ALBERT.

theatres, but simply because simple
entertainment in the home has
whetted the palate of the great
public and made it-cry for more.

Again, the wireless is proving an
admirable training ground for both
actors and dramatists. I can cite
more than one well-known playwright
who, but for the wireless, might
never have been known to fame, and
there are many other cases.

Also, the partial competition of the

To be brief, however, the advertise-
ment and” money the entertainer
derives from wireless work is quite
helpful enough, though it would some-
times be better to be both seen and
heard.

—THE BLIND, by Ronald
Gourley, the blind siffleur.

Everyone knows that broadcasting
has enormously helped the blind. It
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When broadcasting commenced, many prophesied that it would mean
the death of the gramophone, the theatre and many branches of musical
and dramatic art. That these prophecies were incorrect, is ciearly shown
in this symposium of the views of a number of well-known authorities.
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programmes has caused the theatres
to wake up. Consequently, we are
now enjoying a period of prosperity
unparalleled since the war.

—ARTISTES, by Helena
Millais, the popular enter-
tainer.

It “has -lfélped by giving- enter-
tainers a much wider public than

concert hall or dinner work could
provide, and people who never gg to.

such functions hear them, so that
wireless entertainers are ‘ known ”’
wherever they go.

Gompared with singers and instru-.
mentalists, however, entertainers and’

comedians are still at a dxsadvantage
on the radio. The former can get
pieces and songs for nothing, but
‘entertainers have .to find comedy
material, and exclusive stuff costs a
lot, even when one is lucky enough
to ﬁnd any.

This combined with the need of
puttmg over one’s personahty makes
wireless work rather worrying, but
the big and warm-hearted public one
acquires makes broadcasting worth
while.-

has brought us into touch with a
multitude of activities which we counld
never have known save through
Braille, ‘and it has brought, too, a
much easier method of entertain-
ment.

Indeed, it has almost opened up a
new world not because it also lacks
sight, but because it simply comprises

sound. I do not think the coming of 48

television will alter the position.

At one time, people sympathised
with the blind. Now we have wireless
such sympathy is wasted.

A charming study
of the world-
famed novelist,
Miss Rebecca
West.

*¢ o0 P

To the left is Miss Helena Millais, the

popular entertainer. The other photograph

will be recognised as that of that great
microphone favourite, Jack Payne.

—DANCE MUSIC, by Jack
Payne, leader of the B.B.C.
Dance Orchestra

Before the era of broadcasting,
many people who were unable to
visit ballrooms and hear dance music
played by the best bands had a
somewhat distorted view of dance
music and did not know of what a
good dance band was capable. Wire-
less has entirely altered this.

I find that the microphone enables
me to endow dance music with a
number of variations quite impossible
in a ballroom, where it mainly appeals
to the feet, instead of to the ear.
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it has made many
long-distance
amateur records.
IXZ now
possesses  several

The short-wave transmitter of the Station IXZ.

Fgee “ Clark ” University, situ-
ated at Worcester, Massa-
chusetts, U.S.A., has reason

to be proud of its radio activities.
Not only do complete courses in
radio-technology and  engineering
feature in the University’s Science
curriculum, but the college boasts
also of a long-established Radio Club
of its own.

The history of the Clark University
Radio Club goes back almest to
the very beginnings of broadcasting
2ctivity in the States, and although
since its inception the club has under-
gone many vicissitudes and changes
of organisation, which have on more
than one occasion resulted in the
temporary closing down of the sta-
tion’s transmitter, these varied diffi-
culties heve been surmounted, and a
long record of successful working has
been the result.

Old- Established Staiion

Thus, as we have seen, the Clark
University Radio Club’s station—
I1X Z—is of no mushroom growth.
Perhaps one ought to state that a
large measure of its continued success
18 due to the good offices of the
University authorities, and particu-
larly to Professors E. C. Belknap and
R. H. Goddard, who are responsible
for the Chemical and Physics depart-
ments of the University respectively.

After working successfully for two
or three years, station I X Z was com-
pletely reorganised in the September
of 1923. In 1927, too, it was newly
equipped with more efficient and up-
to-date apparatus, and since that time

experimental
transmitters, the
features of the main one being de-
picted in the accompanying photo-
graphs. This transmitter is energised
in the plate circuit of the transmitting
valve by a 2-kw., 2,000-volt Westing-
house motor generator which is housed
for convenience in the basement of
the transmitter bwlding.

The main transmitter of I X Z 13
of Western Electric design, and more
or less normal in type. The circuit is
tuned by means of copper strip in-
ductances, and the output curcuit of
the transmitter is connected to a
four-wire cage aerial, approximately
70 {t. long, whichi is ‘suspended from
adjacent buildings 75 ft. above the
ground.

The 2-kw., 2,000-volt motor generator
housed in the basement of the station
building,.
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Some notes on the up-to-date amateur trans-
mitter installed at the Clark University, at
Worcester, Mass.

From Our Special Correspondent.

February, 1920

The Clark University station is
capable of operating over a choice of
wave-lengths, but for most purposes
it confines its activities to wave-
lengths between 25 and 200 metres.
Working on a wave-length of 120
metres the transmitter develops an
aerial current of 2'8 to 3 amps.

Station I X Z has for many years
specialised in long-distance traus-
missions. It has been particularly
successful in communicating with the
Argentine and with New Zealand.
Good reception of its signals has also
been reported from Italy, France,
Hollaud, and from time to time by a
few enthusiastic DX fans in England.

Many DX Successes

However, the station’s DX records
have not all been confined to the
sphere of radio short-wave trans-
mission. In the matter of long-
distance reception the Clark Uuiver-
sity Radio Club has accomplished
many things of which it may well be
proud. The station picks up all the
well-known European transmitters,
and it claims also to have received
signals from nearly every country in
the world.

In this connection it is of some
interest to notc that some three years
ago the Clark University station was
able to get into complete touch with,
and to receive continuous messages
from, a party of American explorers
who had journeyed to within ten
degrees of the North Pole.

Clark University Radio Club and
its station, I X Z, is run on democratic
and self-constitutional lines. It elects
its own officers every year. The sub-
scriptions of members go towards the
operating expenses of the station, any
surplus being devoted to a fund for
the provision of additional equip-
ment. .
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NE of the most frequent ail-
< ments of modern sets is L.F.
instability, and so often is
this trouble encountered that I feel
I am justified in summarising its
treatments. Perhaps I can add little
to that which has already been
written about it, but, nevertheless,
there must be many readers who are
even now facing the problem and will
welcome some advice.

The symptoms of L.F. iustability.

are easily rccognised. And I must
mention that under the same heading
I am including “ motor-boating,”
which, after all, is a condition of
1n§tab111ty Likewise no apology is
necessary for the inclusion of the
m:icrophonic valve.

‘Easily Recognisable
Symptoms !

The.commonest demonstration of
“L.F. instability” is a loud howl
which' nearly drowns speech and
music, a howl which varies neither in
volume nor piteh as you adjust the
tuning controls.

But quite often there is a high-
pitched whistle, 2nd, again, we some-
times get a slow * pop, pop, pop’
that sounds like a machine-gun in
action. It is a matter of pitch. If
the pitch is very low the sound is deep
and low, so low at times that it
ceases to be a mote and you get the
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S With the enormous amplification ee
possible with efficient modern ¢
te sels, certain troubles arvise that $3
‘did not prove so cvident in the 33
earlier days of radio. L.F. insta- <2
bility is one of them and here are oo
some hints on how to overcome it, 34

By D. GLOVER.
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pop-pop-pop of the separat-e « cycles.

On the other hand, the pitch may
soar up to that of a piercing whistle
verging upon inaudibility.

There is a *‘ threshold ”” condition
where no actual howl develops, but
the speech and music develop a sort
of hollowness and smudginess.
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In the case of a howl that 1s not
heard when the set is first switched
on, but suddenly develops and builds
up and up in volume until it nearly
drowns everything, you can legiti-
mately suspect.one of the valves of
being microphonic—probably the de-
tector valve,

Curing ‘‘Ponging ”’

Air vibrations from the loud
speaker cause the set to yibrate,
and this gets the valve * ponging ”’
and so away goes the dreadfid howl-
ing. G

Changing the loud-speaker’s posi-
fion might cure the'trouble. - Failing
this, try sticking a penny with a lump
of Plasticine on’ the top of the valve.
If that doesn’t work, you must suspect
the set as well and experiment with
the following general * cures.”
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Instabnhty may be due to the use
of faulty component values or valve
types. But if you have wandered
away from the ‘specification and
designer’s operating defails of the set
anything might happen !

A very frequent cause iz the
coupling of a mains unit to a set not
specially designed to take a wunit
having a meagre tapping separation
arrangement,.

Nothing can be done if the unit is
incapable of providing the current
that the valves of the set need. If
you use three valves whose total
current requirement is 15 mill-
amperes, a unit capable of providing
20 milliamperes at the right voltage
is essential; the 5-milliampere margin
18 none too great.

Fitting a Filter

You will' want a choke-filter output
from the set, that is almost certain.
And you can casily fit this to any set
as shown in Fig. 1. You can mount
the components in the set itself
if there is room, or you can build them
into a little box.

The choke must be of at least £0
henries and of low ohmic reststance
(a few bundred ohms—not thousands),
and capable of carrying the anode
current taken by the last valve.

This filter arrangement safeguards
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the loud speaker and makes it safe

to run long leads to it and will prob-

ably greatly improve your results:
(Centinued on page 208.)
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E "seem to have “ started

&, & something ’ recently when

we produced a simple all-
A.C. version of one of our standard re-
ceiver designs. The set in question
was the ‘“ Brookman’s” Three, and
since it was of a rather specmllsed
type we did not expect that it would
appeal directly to a very large
proportion of our readers.

However, when we produced the
A.C. version it was at once evident
that -the -idea was one which inter-
ested a very large number of readers,
who were quick to realise that by
proceeding on these lines it becomes
quite a sxmple matter to produce
an afl-mains version of almost any
receiver design.

So many readers have shown a keen
interest in this method of producing
a mains-driven outfit that we have

3353352383385 38

The lremendous populanty of the
‘“ Eckersley” Three, published in
our December issue, has created01
demand for an *‘electrified” ;:
$$ version of this wonderful receiver.

2 Below, the simple modifications $ 33
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: »necessary are outlined for the $$ £33

$ benefit of the listener with A.C. 3% "

A.C. version of the “ Eckersley”

Three. The A.C. version of this set
has pleased us immensely in the course
of its tests, as you will readily under-
stand when you remember that the
original battery version was itself
an unusually attractive receiver, with

Here the coils and valves are shown 'in position, and the alignment of sockets above the
switch on the terminal strip can be seen.

been confirmed in our estimate of its
extremely practical nature, and have
considered seriously whether we should
not produce A.C. versions of quite
a number of our more pop<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>