


Because new conditions .de-
manded it, ‘“‘Lewcos* made this

new Dual-Wave Coil to supply

the need for a highly eflicient,
though selective, coil, covering
both the medium, 235-556 m.,
and long, 1,000-2,000 m., wave-
bands. The waveband required
is selected by a single operation
of a push-pull rod arranged to

'protrude throush the panel of the receiver.
The remarkable range of sterling qualities of

‘this new Lewcos component, which is the
product of the factory where the keynote is
“Perfection In Every Detail,” cannot be given
n this small space, but we invite you to write
for a fully descriptive leaflet, Ref. R.65.

LARGE STOCKS OF
LEWCOS RADIO

LEWCOS RADIO PRODUCTS FOR BETTER RECEPTION

PRODUCTS CARRIED

WRITE FOR LEWCOS
FREE SHEET OF BLUE
PRINTS OF FOUR
SUGGESTED CIRCUITS
UTILISING LEWCOS

COMPONENTS, REF. R.70.
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fit a
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DUAL WAVE

WS

Reco

PRICE 15[— EACH.

COIL

THE LEWCOS DUAL
WAVE COIL IS SPECIFIED
IOR THE *LOFTIN-
WHITE ” TWO RECEIVER

DESCRIBED IN THIS

ISSUE.

—_——— ]
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THE LONDON ELECTRIC WIRE COMDANY AND SMITHS LIMITED, CHURCH ROAD, LEYTON, LONDON.E.IQJ'

To Ensure Speedy Delivery, Mention “A.W.”
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¢ ACE,” madeinRatics
3-1 and 5-1, Price 8/6

“RADIOGRAND,” N
made in Ratics 3-1 and
5-1 - Price 12/6 ]

““RADIOGRAND"” 5
Super Ratio, 7-1
Price 17/6

1 .

(@mateur

FOR LASTING
__ EFFICIENCY

The extraordinary popularity which Telsen
Transformers enjoy has been gained by their
! wonderful rc¢production, which records decp
| P— pass or highest treble with equal purity of tone,
and by their maximum efficiency over a very
long life. This unmatched performance is the
\result of SOUND AND PROVED DESIGN, a
fact which is endorsed by technical designers
and radio public alike.
If you want transformers which give maximum
amplification, faithful reproduction and are
BUILT TO LAST—fit TELSEN, RADIO'S
CHOICE FOR BETTER RADIO RECEPTION!

Aduvt. of The Telsen Eleclric Co., Lid., Bitmingham.

Don’t Forget to Say That You Saw it in “AW.”
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Convert your set for
Mains operation

TYPE A

1. H.T. for full-wave rectifying valve I.
or Igranic-Elkon Metal Rectifier,
180-0-180 volts, 25 M/A,

6 volts, & amp.

Price 37/6

IGRANIC “ UNIVERSAL "
MAINS TRANSFORMER

our booklet, “ The

Between,” deahng with '

mains components? Write
to Dept. D.153.

May we send you a copy of &
Link &

by using an

IGRANIC “UNIVERSAL” MAINS TRANSFORMER

This new Igranic M1ins Transformer provides for the supply cf the following :—
igh tension current.
Filament heating current for valve rectifier,
Heater current for indirecitly heated cathode valves.
Filament heating current for output power valves of either 4 or 6 volt type,

Suppliedin two types :

2, Filament of rectifying valve, 4 volts 2.

1 amp. T amp.
3. Filements of valves, 4 volts, 3 amp. 3
4. Filament of output power valve, 4 or 4

IGRANIC ELECTRIC C° LTD.

149 Queen Victoria Street
LONDON

TYPEB
H.T. for full-wave rectifying valve
or Igranic-Elkon Metal Rectifier
225-0-225 volts, 40 M/A.

Filament of rectifying valye, 4 volts,

Filaments of valves, 4 volts, 5 amp.

. Filament of output power valve, 4 or
6 volts, 1 amp.

Price 39/6

Newcastle, Manchester,

i

2‘ Branches:

H Birmivghan, Bristol,
H Glasgow, Leeds,

“We're Fluxie
and Solder—
The retiabre pair,
Famous for
Soldering,
Known everywhere!
If there’s trouble
with Wireless,Loud~
Speaker—or Set,
Just call US te
help you—
You'li be glad

that we met.’

l}

Sce that Fluxite and Solder are always by you—in the hause, garaze, workshop

—anywhere where simple, speedy soldering is needed.
willmake scores of everyday articles last years longer! For Pots, Pans, Silver
end Brasswarej 10 ; odd jobs in the garage—there's always something
useful for Fluxite and Solder to do.

ANOTHER USE FOR FLUXITE,
:hrdrm'nn Tools and Case Hardenigg,

ek for Leafler on improved me

FLUXITE SOLDERRIG SET.

Simple ta use and lasts for years in constant
use. Contains special ‘small-space’ soldering
iron with non-heating metal handleg pocket,
blow-famp, Fluxite, Solder, ete; and full in-
structions.

COMPLETE 7/6, or LAMP only 2/6.

FLUXITE LTD,
(Dept. 328)
ROTHERHITHE, S.E.16

MECHANICS WILL HAVE

FLUXITE

IT SIMPLIFIES ALL SOLDERING

They cost so little but

All Hardware and Irenmongery
Stores sell Fluxite in tins, 8d.,
1/4 and 2/8.

To Ensure Speedy Delivery, Mention

LAST
WEEK

’I ‘O an already famous
range of reliable Compo-
nents come two more to make
further triumphs for Sover-
eign. The Sovereign Fixed
} Condenser and the Sovereign
Grid Leak have all the high
quality features of every
Sovereign component, yet by
specialised  manufacturing
processes they are remarkably
inexpensive, costing even less
than others. Any circuit is
improved by them.

OTHER NDTABLE SOVEREIGN PRODUCTS :—

Volume Controls, Wire-wound Resis-
tances, Potentiometers, Rheostats, Wave
Traps, Dual - range and Screen - grid
Coils, H.F. Chokes, Compression-type
Qond.ensers, etc, — Gemponenis upon
which experts rely.

SOVEREIGN
PRODUCTS, LTD.
3/i4 Rosebery Avenue,
London, E.C.1

e = ]
- == ———caa]
“A.W.” to Advertisers

ANNOUNCED

&My <

||u||||||mum|m|“> o

SOVEREIGN
CONDENSERS

FIXED

(Bnlash Pat.
No. 261£64)

THESE patented components are
GUARANTEED within 5% of their
stated values. In Bakelite case with
nickelled fittings (clips where neces-
sary for all Grid Leaks), they are
made in the following values

o0t —_— 10 o173

0003 ~ each 03 each

SOVEREIGN GRID LEAKS

THESE components, toe, are of
Sovereign quality and value. To fit
on to Sovereign Fixed Condensers,
they are far better and more reliable
in service
All Resistances md‘ euch,
&andasd fittings.

Tell us if your dealer dies not stock these or any other
Sovereign lines you may want. We will gl adly give you
the name and address of the neareststdeckisl,

<

2
/VQ/FA C'(\)
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SPEAKER
THAT HAS
SUPERSEDED
THE

MOVING COIL

‘Th2 Speaker which will abolish all
balanced armatura speakers ... .
which brings hsm2 the truth . ., .
which gives regroduction that is
¢ Realism™ . . . . which m2ets thy
demand  of  tha  descriminating
s Radio ** user who is determined to
get th: best . ... It i3 extremely
sensitive, and will give adequct?
volume ev2n when used on a 2 Valvy
Set if filt2d with a *Powar’ or
“ Pentode ** Valve.

It is all Brit'sh and is guarantcea

for 13 maeths. For unfailing reliabil-
Chazssis compleie £3 : 10 : 0. Stand-

4 Cabinet £5:10:0. De Lux : o
Cabinet £5 ¢ 10 0. Fulurist Gebinet ity and |0f_19 service,

£7:0:0. Ask ydur dealer tor a ra 5
o there's no Accumu

Manufactured under FARRAXND . . Ia'or Iike *he A“<

AND LEKTOPHONE HRTAND-

ARD HOPKINS PATENTS u-nd , | BfI'ISh EDISWAN- " is

GUARAN TEED Patent Applk‘ationa.. g g
12 MONTHS p heavily built through-
m“‘.‘r’f:ﬁ?x:m“{;e\\c“" out, and embodies the
Y s o8 3 special EDISWAN

paste-refaining grids.
In every respect
it is worthy of the
EDISWAN reputation
for dependabilily and
long life.

P e

Seottish Distributor : Mr. Michas! Black, 181 Wazt Gyirz: St., Gluigaw.

TANNOY

B.W.G.2. 24 Ampere hours . 89
B.W.G.3. 36 Ampere hdurs - “/'9
B.W.G.4. 48 Ampcre hours - ‘31’9

BN

k Major, 70 Ampere hours - - “,:=
PRODUCTS )

Midget, 12 Ampere hoars - - 2/9

“ALL'ELECTR'C” i — b From_ all good radio
RADIO-GRAMS | | et staTons

Gy by

Not massed produced, but

individually built— y 2 e
—A matched transformer-coupled moving-
coil speaker is incorporated in this set—
slow speed induction motor, high stage

gain screen-grid H.F., power detector,
onc R.C. stage and with 1o-watt power
output stage—illuminated, dials. i

mices o 45 6Ns. | ACCUMULATORS

MAINS UNITS

A.C. and D.C. models from stock suit- @éfé\
able for all voltages. No hum. Ever- 2‘ :.
lasting—trouble free. % IS
%mﬁ-\'

H.T. 120 v. at 15 mja. £2- 17 6 ' |
H.T. and L.T. combined (with Westing- "THE EDISON SWAN ELECTRIC CO.LTD., ||}

2

house Rectifier) £5 10 O 155 Charing Cross Road, London, W.C.2

Branches in all the Principal Towns.

B.98

DALTON STREET, WEST NORWOOD, S.E.27

Advertisers Appreciate Mention of ““A.W.” with Your Order
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Microphonie mnoises

definitely eliminated by

HE cause of microphonic noises in a

Receiving Set is generally to be found
in a faulty Detector Valve. Usually it is
due to filament vibration. The new Cossor
Detector Valve (210 Det.) has been specially
designed to overcome this fault. Filament
vibration is rendered impossible by a new
method of seven point suspension. The
diagram shows the four insulated hooks
which secure the filament in position and
damp out any tendency to vibration. The
use of this “ steep slope ” Cossor Detector
’Valve not only eliminates microphonic
noises, but ensures great velume with

exceptional purity of tone,
THE NEW
2°15 m.a./v. Normal ae by

working Anodc Volt- C sso yours own dial

age 90-150. readings. Price2d,
& 8/6 each they are ob-
rainable from any

¥ Wireless Shop. In

¢ case of difficuley

write us, enclose.

24. srampand heed

your letter src-
tion Chart A.W.’

DEFINITELY FREE FROM MICROPHONIC NOISES

A. C. Cossor Ltd., Highbury Grove, London, N.5. FIYRY)

The Ncw Cossor 210
DET., 2 volts, ‘1 amp.
Fmpedance 13,000.
Amplification Factor 15.
Mutual Conductance

We have justissued
a novel, circular
Station Chare
whicl gives identi.-
ficarion derails of
nearly 50 stations
and space is pro-

Please Mention “A.W.” When Corresponding with Advertisers
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NEWS - & GOSSIP orie WEEK ¢

BREAKING RECORDS

ELL, what did you think of last

week’s Special Christmas Number of
“AW.” with its attractive coloured cover
and its 84 pages packed with features of
real interest to every radio man? Readers
who omitted to order their copies and were
disappointed when they found the local
newsagent had sold out, missed a treat.
We hope they will accept our apologies,
but then we have so often advised ‘‘order
your copy now.”’ Some of the chief features
in this double number—the popular
“Challenge Two,”’ for instance—are con-
tinued in this issue.

MUHLACKER
STILL INTERFERES
COMPLAINTS about the new high-
power German station at Muhlacker,
near Stuttgart, continue. The B.B.C, in a
recent statement, points out that since
Novembzr 21 Muhlacker has bsen on high

power, transmitting g kilocycles above the
frequency allotted to the London Regional,
by international agreement. Early last
week the possibility of a rc-arrangement of
wavelengths was discussed, but so far no
change can be recorded. Meanwhile, the
German authorities have promised to take
every precaution against over-modulation,
which would, of course, increase the
present trouble.

GENEVA STATEMENTS
E understand that Mr. Arthur
Burrows, of the International Broad-
casting Union at Geneva, has stated that
the present working. of the 7s5-kilowatt
Mubhlacker station in a channel adjacent to
the high-power London Regional is a test
of whether the waveband made available by
the Washington Conference, and the
9-kilocycles separation provided by the
Prague Conference, are any longer practic-
able. We think the two provisions referred
=

Another radio aid for the Army. Following on the news of the radio-equipped tanks

comes this eight-wheeled armoured car, which is fitted up with a transmitter and a

receiver, so that it can keep in touch with its objective while on the move. This new

monster—a Crossley—-is having its eight-wheel chassis and its radio gear tested out in
the Derbyshire hills
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to could hardly have visualised the high
power of present broadcasting.

A B.B.C. OPINION

Y the way; in connection with the
subsidised opera scheme mentioned re-
cently in “A.W.”, on page 852, the B.B.C.
savs : ' The B.B.C. is glad of the opportunity
of again taking action which promises not
only to be as cffective in the cause of opera
as 1t was in the saving of the Promenade
concerts, but also to be of at lcast equal |,
importance in cnriching programmes and
enhancing the value of the service to lis-
teners.”’
NEW RADIO PLAYS
N the January list of plays to be broad-
cast by the B.B.C. we note a consider-
able amount of original material. During
the first week we shall hcar The Key o the
Situation, a thirty-minute play by Lance
Sieveking. The second week is notable for
The Path of Glory, by L. Du Garde Peach, a
play lasting seventy minutes. A thirty-five
minute play during the third week is
Mackintosh, by Somerset Maugham. The
last week of the month of January should
be noted for a one-hour broadcast version
of Edward II, by Marlowe. The B.B.C.
continues to show that in radio drana it can
lead the world.

A NEW PRAGUE PLAN
"LSEWHERE in this issue the sugges-
tion is made that the time is ripe for the

formulation of a new plan of wavelength

NEXT WEEK: FULL DETAILS OF THE

«« CHALLENGE ”

RADIO-GRAMOPHONE
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distribution. The present trouble between
Muhlacker and the London Regional will
certainty be accentuated as more stations
go on to high power.
all probability, find that the present z3 per
cent. of stations on high power will have
increased to at least 75 per cent. It is well
that the International Radio Telegraphlc
Convention plans to meet in Madrid in
1932. There will be plenty of trouble wait-
ing for it! But it is the Intemmational
Union’s hope that an appreciable extension
of the present wavelength band will then
be granted.

WHAT AMERICA WANTS

UDGING by latest news from America,
the B.B.C.’s Symphony Orthestra is so
much appreciated that the National Broad-
casting Company has arranged for a further
relay of the performance to be given on
December 17. The 5SW short-wave
transmitter has proved highly successful in
the American relays of British programmes,
and is to be used on this occasion. In one
American newspaper we note a plea for the
relay of more B.B.C. vaudeville shows and
plays, which, the American writer contends,
are done much better in this country than
in the U.S.A.

TRANSATLANTIC APPLAUSE

HAT must surely be a record in

transatlantic radio applauise was a
message that arrived from America at the
conclusion of the B.B.C.’s first Symphony
Orchestra performance relayed by the
N.B.C. of America. Hardly had the tones
of the first selection, Borodin’s Symphony
in B minor, died out when Sir Henry Wood
was handed a cablegram from America,
congratulating him on the splendid per-

By 1932 we shall, in

formance which, according to the sender,
Alfred H. Grebe, a pioneer American radic
experimenter, was received with.so much’
clarity in New York that every one of the
instruments was recognised.

REAL STOICISM

WHEN’ Walton O’Donnell was recently
rehearsing the Wireless Military Band
in one of the studios at Savoy Hill, a small
boy popped his head in the door and
exclaimed excitedly : ' Excuse me, sir, but
your ‘car has been stolen!” By way of
reply Walton O'Donnell turned ta the boy
and said : “Tell someone else to see about
it.”” The boy disappeared. ‘And mow,
gentlemen,’” said Walton O'Donnell, turm-
ing to the band, “let us take that last
movement again.’”” Such indifference to
personal affairs in the interests of listeners
is surely rare !

ALL WELSH

T\VO vaudeville programmes made up
entirely of gramophone records were
recently broadcast from London, and they
were a great success; but when it comes to
Welsh. . . .! ' Anyway, an all-Welsh
record variety programme will be given

“from €Cardiff on December 23, which will

include leading Welsh artistes and well-
known Welsh songs recorded by the princi-
pal gramophone companies.

FOR SLEUTHS

I ISTENERS who are keen or amateur
_4 detective work will be able to gratify
their Watsonian instincts when the B.B.C.
starts up in January with the first twelve
instalments of a new detective series.
These will be broadcast every Saturday
night. Sucbhb well-known exponents of

A striking view of the new double-decker ¢ studio *” of the Scoftish Broadcasting House.
This building was formerly the old Queen’s Hall in Edinburgh, and this fine studio, the
largest in the country, has been converted from the concert hall

detective' fiction as Darothy Sayers,
Agatha _Christie, Clemence Damne and
Freeman Wills Crofts will help to develop
the plot. The last detective serial broad-
- cast by the B.B.C. proved to be ore of the
most popular stunts of the year.

CHRISTMAS DANCE MUSIC

O much has been written of the great
possibilities of usimg the B.B.C.s
transmissions to enlivem the Christmas
festivities that we made a special point of
asking the B.B.C. what it had arranged
in the way of dance music. We are glad to
be able to say that on Christmas night and
Boxing night dance mmsic will continue
from re:30 to 1 a.m.  There will thus be
plenty of scope for late revels via radio.

‘WHO THEY ARE

S we said last week, on December 31
Amos’rn Andy are to be relayed from
America to B.B.C. stations. They broad-
cast in the interests of a toothpaste firm,
hut that is not evident in their material.
Amos is Freeman Gosden, formerly an
actor, and Andy is Charles Correll, who has
been a bricklayer and an amateur minstrel.

THE NEW SCOTTISH STUDIO

HE largest broadeast studio in Britain

was in use last Saturday, when the
Right Hon. Wm. Adamsonr, M.P., Secretary
of State for Scotland, opened the new
Scottish Broadcasting House at -Queen
Street, Edinburgh. Apart from its size, the
studio is remarkable far itsitheatre, in which
vaudeville, plays and concerts will be
performed, while a large audience will be
able to watch as well as to listen from the
gallertes and floor. The lighting is ip the
most modern style and the coloured fabric
which lines the walls to prevent eche and to
produce the true effect of silence essential
for broadcasting has beer woven by the
*“ Edinburgh Weavers,”" who have also been
responsible for the beawtiful tapestry in the
small talks studio, which will be decorated
in the manner of a study, so as to give a
talker all the circumstances of his own
home. The third studio, of intermediate
size, will be used for the broadcasting of
chamber music and songs. The building is
one familiar to Edinburgh citizens as the

| old Queen’s Hall.

A JULES VERNE DREAM!

ORD INCHCAPE, chairman of the
P. and O. Line, said last week : “ It is
perhaps not extravagant te anticipate that
a time will come when ships wifl be pro-
pelled, heated, and lighted by the wireless
transmission of current. It is possible that
the sun’s endless stores of heat and radiant
energy may yet be harnessed to the service
of mankind. That should stilf further
reduce the cost of ocean travel.”” It should,
but the idea of transmitting power by
wireless still, unfortunately, seems too
Jules Verneish to be true

Signorina Maria Luisa Corsini, the present

., announcer at the Turin studio, was ¢hosen

by listeners from 180 candidates heard over
the microphone during a period of morc
than one month.
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MAKING

A GRAMOPHONE
TONE CONTROL'S=

943

With the aid of the simple device described below you can effect @ wonderful improvement in the

quality of your pick-up reproduction.

NE of the big advantages of working

a pick-up through your wireless set,
so that you get electrical reproduction of
gramophone records, is that it is easy to
control the volume.

This is a thing which cannot conveniently
be done with the ordinary gramophone
unless it is modified to include some kind
of acoustic dampsr. Merely shutting

down the lonvres in front of the gramophone
horn is not satisfactory, because, although
this cuts down the volume, it muffies the
sound. You can get a really satisfactory

IMFa,

ot
-

23
3500000
Ohms

0
6B~

eu.

The theoretical circuit

control- of volume in an electric gramo-
phone.

What is not so generally realised, though,
is that with electric reproduction it is
quite a simple matter not only to control
the volume, but to control the tone.

This is a, most useful idea, because in
your collection of records you probably
have several which you prefer to hear
either with more or less bass.

As rough examples, dance bands and
orchestral recordings sound well with a
rather accentuated bass, whereas too great
an accentuation of the low notes is un-
desirable in vocal records, because the pre-
dominance of the bass may give a * boomy
effect to speech, which docs not make for
reality.

There is nothing very difficult in making
up a tone control, and the only thing which
is important is that you shauld get the
values of the components quite correct.

As you will see from the accompanying
photographs: and layout, there are only
three main parts nceded for this.little tone-
control unit, these being a fixed condenser,
a low-frequeney transformer, and a vari-
able resistance. There is a small terminal
strip carrying two sets of terminals and
the resistance. The resistance forms a
volume control.

Any small piece of plywood does as a

* baseboard”’ for these few parts. The lay-
out given here is merely a suggestion, but
it need not be followed closely nor, indeed,
need the unit be made up separately. It
can, if desired, be included in the gramo-
phone amplifier. However, it is well worth
having the control within easy reach of the
turntable, so that while the record is play-
ing you can vary the amount of bass
accentuation.

How it Works

The theory of this unit is quite simple,
and depends upon the fact that the average
pick-up deals more efficiently with the
higher tones than it does with the lower,
and its characteristic curve *falls off,’’ as
we say, on the lower frequencies.

The low-frequency transformer windings
and the coupling condenser in this tone-
control unit combine to make an acceptor
circuit which is resonant at about the point
where the pick-up is deficient.

Because of the special connections of
the low-frequency transformer, a step-up
effect is also gained, and this, combined
with the boosting of the bass, produces a
very effective tone. The volume is con-
trolled by the resistance,
but the tone is practic-
ally unaffected.

Obviously, the point
on the characteristic
curve at which the
bass note accentuation
takes place is dependent
upon the values of the
fixed condenser and of
the low - frequency
transformer. It s
recommended that for -
the average pick-up the
condenser should have.
a value of .1 microfarad
and the transfermer
should have an induc--
tance of 50-henries.

You. will have ro
difficulty about connec-
ting up the condenser,
transformer, and resis-
tance, and the only
important point to note is that on the
transformer the H.T. plus and G.B. minus
terminals should be connected together.
The grid terminal is then connected to one
end of the resistance and the anode ter-
minal to the other.

The pick-up is connected on the con-
denser side of the unit of course, and the

The bass can be aceentuated and the volume controlled

resistance side is then connected to the
amplifier. To get best results out of this
unit keep both these sets of leads from the
pick-up to the unit and from the unit to
the amplifier as short as possible.

Using the Unit

It will be found that adjustment of the
volume control has no effect upon the
bass note boosting action of the unit—or,
at least, it should have no effect if the
following amplifying stage is properly set
up. This volume control will be found very
handy with pick-ups which are not already
provided with a strength control.

You might consider it worth while
fitting a switch to the unit or to the gramo-
phone amplifier so that the bass-boosting
section of the unit can be cut out if neces-
sary. This will be found a particular advan-
tage if one has a large stock of varied
records vocal and orchestral, some of which
call for more bass, and some for more treble.

It is really surprising what a deal can be
done in this way. and what fine effects can
be obtained—a big advantage over the
mechanical gramophone.

With a unit such as this you can give

This photograph shows clearly the entire construction of the unit

-owners of mechanical gramophones a real

surprise, for there is no ready means’of
altering the tone of a mechanical gramo-
phone while a record is playing, though a
certain difference can be obtained wrth
individual records by fitting different
needles, and by the use of special fibre
(Continued on next page)
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needles such as the Burma Colour needle.

With a pick-up, though, it is not ad-
visable to experiment with needles. Usually
one particular type (generally loud-tone

Compare this plan view with the layout
opposite

steel) is best suited to cach pick-up, and
tonal change should be effected by a tone-
shifter or Dbass-accentuator such as our
little unit.

944

- If a switch is provided, putting the unit
in and out of action, then at a moment'’s
notice a genuine ‘‘pedal” bass can be
added to an organ record, for example, or
the normal treble-accentuation of the
pick-up can be used to give a realistic tone
to a vocal record, or perhaps to instru-
mental records sueh as violin solos.

Care must be taken in wiring-up the
unit to connect the volume control exactly
as shown. |

There are several different methods of
volume control connection for pick-ups, but

many of them cause a change in tone as the .

volume is cut down. This would nullify
the effect of the bass-booster, and in this
unit a scheme of connections has been
adopted which really does. result in a
satisfactory control of volume without
tonal change. :

Make up this little unit exactly as shown,
using the values specified, and you cannot

fail to be pleased with the improvement it

will effect to your radio-gramophone.

If you have any doubt as to whether
the periodicity of the s50-henry .1-micro-
farad boosting circuit is best suited to your
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pick-up, then the makers of the pick-up
should be consulted. We have selected
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The layout and wiring diagram of which a
full-size blueprint is available, price 1 -

values which are best suited to the large
majority of pick-ups on the market.

THE BARGAIN

HETHER it was the “Bankrupt

Stock’ placard or the little knot of
shop-gazers that first attracted my atten-
tion I can’t say. The fact remains, I
crossed the road and edged my way in
towards the window. The display, as'I
soon discovered, was nothing more than
an assortment of feminine garments,.such
as silk stockings and—uwell, such as silk
stockings and so-forth. I was on the point
of turning away when I happened to catch
sight of something that really did appear a
bargain. I hesitated, battling with my

diffidence; then, squaring my shoulders, I’

entered the shop.

From behind the counter a pretty girl
inquired my wishes.

“You . . . you have some ladies’ . . .
some . . . in the window at one and
-eleven,’’ T stammered.

The girl thought for.a moment. ¢ Night-
dresses? " she hazarded.

I nodded faintly. “At one and eleven-
pence,”’ I repeated.

“I'll get them.”’

Just to my right three women were
discussing something pink; I sought for a
patch of empty counter and riveted ‘my
eyes on that. Happily, the pretty attendant
was not away for long. Slapping down a
big white parcel, she broke the string and
whipped aside the paper.

‘“A remarkable line, sir,”’ she declared..

“It's only possible by the fact that
nowadays so many ladies prefet pyjamas.”’

‘“R-really.”” With a sudden movement
she laid hands upon the top-most garment
and shook it out for my inspection. ‘‘Yes,
thank you,”’ I said, hurriedly bundling it
together. ‘“I'll take that.”

“I hardly fancy that this particular one
is what you want,’’ smiled the girl. “You
see, it’s an outsize.”’

‘“But it’s right—exactly right.”’

She regarded me intently.
quite sure? "’

I drew myself up.

“I know what I have come in here to
buy,”’ I remarked with dignity.

Without another word the girl turned
and parcelled up my purchase.

L 4 * *

The above took place some days ago.
When George called round the other
cvening I told him all about it. I thought
the story rather bored him. But he was
tremendously taken with my new loud-
speaker, and wants me to make a linen
diaphragm for his. I think I will. After
all, I've still got plenty of cambric left.

P.S.—At the time of writing some ninc-
pennyworth of the nightdress is grappling
with a taik on ‘““The Psychology of the
silkworm,’” by Prof. Thredbear. Terribly
dry, of course, but a wonderfully rich tone.

MicHAEL LAWRENCE.

“Are you

BROADCASTING FINANCE

N Parliament last week Mr. Lees-Smith

informed Sir W. Mitchell-Thomson
that the total receipts from wireless
receiving licences during the year ended
March 31, 1930, and their distribution,
were as follows :—

£
Total receipts e FhERY
Deduct 1239 (for Post Office
expenses of management) 192,172

Deduct contribution to cost of co.xi:

* version of ‘“spark” stations, etc. 6,686
1,338,519

Paid to B.B.C. (based on licence
receipts for previous year) voo 963,171
Balance accrued to Exchequer £375.348

The corresponding figures for the finan-
cial year ending March 31, 1931, were
estimated to be as follows :—

Total estimated rcceipt‘s 1,723,000
Deduct 12159 215,625

Deduct contribution to cost of con-
version of “spark’’ stations, ctc. 3,150
1,500,225

Payable to B.B.C. (based on licence
.receipts for previous year) 1,069,648
Balance accruing to Exchequer ... £436,577

Mr. Lees-Smith said he was not in
a position. to {furnish particulars of
the total income of the British Broad-

casting Corporation from all sources
during the same. two periods; but
the total income during the year
<nded December 31, 1929, was shown

in the
mand Paper No.

£1,097,337 7s. 3d.

Third Annual Report (Com-
3,599 of 1930) as

THE SUPERHETERODYNE
THE superhet receiver seems definitely

to be coming back into favour. For
instance, the new Stenode Radiostat is a
superhet circuit with tuned intermediate-
frequency stages and fitted with an extra
selective filter in the shape of a piezo-elec-
tric crystal, followed by a shaping circuit
for restoring the ‘‘cut” sidebands. Onc
peculiarity of supersonic reception is that'a
given station can often be picked. out at
two different points on the tuning-dial, one
point corresponding to the sum and the
other- to the difference of the signal and
local frequencies. This is, -however, not
always a disadvantage, because if the
desired station should happen to overlap
with another station at one of the tuning
points, it will almost certainly come in free
from interference at the alternative
setting.

M. B.
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INCE the win-
ter began, we
long-distance lis-
teners have had a
hectic time. With-
in our hands are
s>ts capable of
tuning in to the
ends of the earth,
of  reproducing
dozens of signals
at loud-speaker
strength. But,
even assuming the
set is good, how
many of Europe’s
galaxy of broad-
casters can you
receive ?

The answer will
vary according to
the reader’s stan-
dard of reception.
Critical listeners
rcj <t all stations
that cannot be
heard at a
st ‘ergth and qual-
ity similar to the
1)cal station; their nightly log is never more
than a dozen stations and is often less.

Others, less critical, are willing to sacri-
fice a little, to put u with a background of
interference, with varying strength and
with some deterioration in quality. Then
a log of twen y or thirty stations can be
fairly readily cumpileu.

Necessary Co-operation

I imagine everybody must know that
Europe’s stations, controlled by dozens of
szparate organisations, are really trying to
work together in wavelength allocations.
It is clear to all concerned that complete
co-operation in wavelength distribution i3
essential for the operation of the individual
organisations.  The Prague Plan is prac-
tical evidence that this eondition is appre-
ciated. Under this Plan, countries are
allocated so many frequency channels, the
number and position (in the frequency
range allotted to broadcasting by the
Washington Convention) being determined
by a formula that takss into account such
factors as geographical location, political
.importance, population, and transmitting
power.

No one has cver pretended that the
Prague Plan is perfect; but how can any
perfect plan be formulated when one is
faced with the insoluble difficulty of getting
a quart into a pint pot? There are far too
many stations for the frequencies available.
The total frequency range between 550 and
200 metres is 955 kilocycles. As each sta-
tion must be 9 kilocycles from the two
adjacent stations, we can see that 107 sta-
tians can be fitted in on this basis.

Dividing the Wavelengths

In deciding how to share out these fre-
quency channels to the twenty-six broad-
casting countries of Europe, the Prague
Conference really was up against it. Yet
if one cares to count the present aumber of
stations between the limits mentioned,
namely 550 and 200 metres, the total is
108. Superficially, the plan seems to have
worked out extremely well; but further
investigation shows that the o-kilocycle

WY L0 I SRR i

Critical comments on the present distribution of wavelengths
among European stations by ALAN HUNTER

stipulation has not been maintained. Now,
however you may look at it, the fact is this;
that as soon as the g-kilocycle separation is
reduced you get trouble, due to the modula-
tions of the adjacent carrier waves over-
lapping and producing audible heterodyne
notes.

Going round the dial at the present time,
I can count nearly as many heterodynes as
stations. That would not happen if the
stations were 9 kilocycles apart. Unfortu-
nately, the original g kilocycles separation
of existing stations has, it would seem, been
entirely nullified by newcomers. A few
examples will show what I mean.

Talking in kilocycles, Vienna 581 is the
required ¢ kilocycles from Brussels 590,

but in between is now Archangel 585. Mid- §
land Regional 626 and Langenberg 635 are—

g kilocycles apart, but in between is Sim-
feropol 630. An international common
wave 662 and Paris 671 are 9 kilocycles
apart but in between is Moscow 665.5.
Paris 671 and Rome 680 are 9 kilocycles
apart but in bztween is Norway 674.
Berlin 716 and Dublin 725 are 9 kilocycles
apart but in between is Rabat 721. Over
a dozen of thesc sandwiched stations are
noted between the wavelengths of Vienna
and Turin.

Clearly, then, the nightly cacophony of
side-band whistles is. not entirely due to
stations wandering from their allotted fre-
quencies. Infactitisahopefulsign that most
of the big stations now keep dead on their
allotted frequencies of transmission. Lower
down the wavelength range the congestion
does not appear to be so bad, no doubt
because the low waves, being erratic in
range and strength, are not so keenly com-
peted for. One has only to remember the
ineffectiveness of the London National
station on 261 metres—which for all its
68 kilowatts is poorly heard outside the
swamp area—to realise why no station
exactly scrambiles for a wavelength below
3oo metres.

A New Plan Wanted

In condemning the present Prague Plan,
one must make considerable allowances for

Q_ mateur Yyireless

wo facts that are
sften overlooked.
The fist is the
‘i nitation in the
number of sta-
tions imposed by
the ne<cessity for
at least 9 kilo-
cycles separation.
The second fact
is seldom under-
stood ; it is that
the Prague Plan,
or any other pian,
cannot function
on the assump-
tion that listeners
in one country
want to hear
broadcasting sta-
tions from
another. All that
can be vis ialised
is non - interfer-
ence, within a
country’s broad-
casting crganisa-
tion, from foreign
stations.

The Plan might make Great Britain fit
for heroic B.B.C. subscribers to listen in,
but it cannot arrange matters so that
British listeners can hear Italian stations
with the same degree of non-interference.
So with Ttaly; the Italians have a right to
expect Rome and Turin and the other
Italian stations to give good service in
Italy; but they must not expect to hear
Scandinavian stations over 1,000 miles
away with the same degree of perfection

Operating one of the large tuners at Radio
Parls—a “big noise” on the long waves -

A good many listeners imagine that if all
stations were equally separated by o9
kilocycles they could take their pick of
Europe, irrespective of the location of the
set. But take a simple example; Rome on
680 kilocycles is 9 kilocycles from Stock-
holm on 689 kilocycles. In London we are
roughly midway between, with Rome 9oo

(Continved on mexi page)
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IN the reproduction of speech and
music, not only in broadcasting
but in sound pictures, engineers now
have to know exactly what thesounds
consist of. There are two variable
quantities in sound : namely, fre-
quency of vibration and amplitude.

A broadcast sound consists, as a
rule, not of one frequency but of
many; and these are of various am-
plitudes. The peculiar quality of a sound
depends upon which frequencies are
present and upon their relative amplitudes.
Thesc variables in sound account for the
different timbres of the same note as played
by a piano, a violin, or other inusical
instrument.

From our point of view it is interesting to
note that, if any of the component fre-
(quencies of a sound are not reproduced at
the correct amplitude, the reproduced
sound is distorted and unnatural. But we
seldom hear one sound alone, since in
speech and music different sounds follow

‘cach other in quick succession and are recog-
nised as syllables or notes. The component
frequencies are therefore changing from
moment to moment.

In analysing speech and music it is not
essential to determine the magnitude of
cach scparate frequency at every moment,
but it is very desirable to know the range of
frequency and the manner in which the
magnitudes vary over different sections of
this range. Knowledge of both average
and peak magnitudes is desirable. This
information can now be obtained by means
of new apparatus designed in the Acousti-

H. R. Dunn and S. D. White recording with
the new Analyser in the Bell Laboratories

cal Research Department of the Bell
laboratories.

The sound to be measured is first picked
up by means of a condenser microphone,
such as is commonly used for making sound
pictures and as used by many American
broadcasting studios. The sound is then
amplified to some convenient level before
being passed on to the measuring appara-
tus. One measurement gives the average
amplitude and the other mecasurement
gives the peak amplitude.

In order to analyse a sound into con-
stituent bands of frequencies, a group of 13
filters is employed. Ten of
them divide the range from
62.5 to 8,000 cycles into caon-
venient bands. The twelfth
passes all frequencies below 62.5
cycles and the thirteenth all
above 8,000 cycles. A four-
teenth filter is somectimes used
to cover the extremely high
frequencies between 8,000
cycles and 11,300 cycles. IFur-
ther amplification is provided
after the transmitter output
has passed through the filter.

It will be clear that measure-
ment can only be made on one
frequency band at a time, so
the selection being played or
the words being spoken must,
for complcte analysis, be re-
peated fourteen or fifteen times;
once to allow readings for each
of the fourteen frequency bands
and once for all bands taken
together.

Tests with this new appara-
tus have been made on speech
using male and female voices;
also in various manners of
speaking and at various distances from the
microphone. Street noises have also been
measured. IFor music, short selections
have been played by most of.the common
instruments, including piano and organ;
and of entire orchestras composed of differ-
ent numbers of instruments.

Many interesting results have been ob-
tained from these measurements, which,
by enabling sound to be analysed into its
constituent frequencies and amplitudes,
should eventually lead to more natural
reproduction in broadcasting and sound
pictures.
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In order to make a closer study of the
behaviour of sound, as handled by
broadcasting and sound-picture sys-
tems, the engineers of the Acoustical
Research Department of Bell Labora-
tories 1n America have recently
developed special sound analysing
apparatus

“ WANTED—A NEW

PRAGUE PLAN”

(Continued from preceding page)

miles south and Stockholm goo miles north.
On an average set we find these stations
overlapping, but it is not probable that
overlapping occurs when one is listening to
Rome in Rome or to-Stockholm in Stock-
holm, because the distance of the adjacent
transmissions is nearly 2,000 miles. There
is, indeed, a great deal more in station
separation than the literal 9 kilocycles.

Muhlaker

How true this is can be emphasized by the
latest trouble in Europe’s ether. I refer to
the starting of the Muhlaker station near
Stuttgart. When Stuttgart was on 360
metres we, in London, with an average set,’
heard nothing of it, because only g kilo-
cycles away is the London Regional!
To-day the power of Stuttgart-Muhlgker
is 75 kilowatts, but the frequency separa-
tion remains unchanged. Consequently
complaints are coming in to Savoy Hill—
‘‘numbers of complaints,”’ as the B.B.C.
cautiously states—of serious interference
between Muhlaker and London Regional.

Whenever a new high-power station
starts up we hcar talk of the '‘race for
power.”” But of all ‘Europe’s medium-
wave broadcasting stations I can only find
twenty-two having a power rating of more
than 10 kilowatts. Part of the problem is,
in fact, due to the lack of high-power sta-
tions, and not to their increase in number.
If there were miore high-power stations
there would bz fewer stations altogether,
because numerous low-power stations could

o closed down.

To me, as a confirmed listener to foreign
stations, the need for a new Prague Plan
scems urgent. Since the last. allocation
many organisations have rationalised their
stations, closing down redundant low-
power stations whose service areas have
bzen taken over by the new high-power
stations. We can only hope that this
rationalisation will continue rapidly, that
more high-power stations will come into
being and that many of the smaller stations
will eventually close down, so releasing
coveted frequencies for the formulation of
a new Plan, to restore something like order.
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THE “QUEST” CABLES
MULLARD FROM GREENLAND

[nous e woil THE GREAT NORTHERN TELEGRAPH COMPANY (LIMITED).
|  of Dnmard
! | ws T0 CHINA, HONG KONG, JAPAN, MAGAD, THE PHILIPPINES. U.8.5.R. (RUSSIA),

Delivery Nz.

INLAND, LATVIJA, ESTONIA LITHUANIA, POLAKD, SWEDEN, DENMARK,
FARQE SLANDS, ICELAND, GREENLAND, Evc.

F
[ TELEPRONE \4 Y shouid eithee be whition on ths Company's owa forms or marted:—

—e = Via NORTHERN.

O .1 o

| Station from--: Nr. of Telegram -; Ne. of Worde—: Date, Hour and Minutes of Thipe handed ln—: Via indication (i any)—:

ANGMAGSSALIK R414 17% 19 14 20
MULLARD CHARING CROSS ROAD LDN =

CONGRATULATIONS YOUR VALVES STAND WORST ATREATMENT’.'

IMAGINAELE . NO CASUALTIES YET ;//

LEMON ANGMAGSSALIK =

In fractional-numbers the integer s separated from the fraction by o double daah, for Inatance: 1f4s randered as 1=3/4

Please mark replies * Vik NORTHERN.” Book of Forms supplied fres on applieation from the Go.'s London Office, 5, 8t. Helen's Plag
2 No inquiry respeoting this messagle can be altendsd to without the preduction of this form. 2

BRITISH

ARCTIC
~ AIR
ROUTE

EXPEDITION

STILL MORE EVIDENCE
OF THE RELIABILITY
AND EFFICIENCY OF

MULLARD

THE MASTER VALVE

Advty The Mullard Wireless Service.Co., Ltd., Mullard House, Charing Cross Road, London, W.C.2.

Arks

Pleasc Mention “A.W.” When Corresponding with Advertisers
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Rigid, robust and
amazingly efficrent—a
condenser which can be

relied upon to give the maxi-
mum performance and the
maximum satisfaction  always.

Jhe ORMOND N°4 LOG

¢ Designed to follow the Logarithmic Law, e
it has such value that it will be found very ]
suitable for use under average conditions in the
modern receiver. The vanes are of aluminium, firmly
secured to slotted spindles. The condenser ends are of
best quality bakelite, with the greatest possible reduction in size.
This condenser is not supplied with dial.

Capacity .00025 Price 4/-
» 400035 .
» .0005 » 4-

The ORMOND N°4 LOG SLOW MOTION

Direct drive is obtained by means of a beautifully finished 2} inch diameter
bakelite .dial engraved o to 180 degrees.  Slow motion movement ratio
approximately 9 to 1 is incorporated in the condenser and is controlled
by means of the upper small knob.

Complete with 24 inch dial*and slow motion control knob.

Easy to mount ‘ One Hole* fixing, terminals and soldering tags for

connections,
Capacity .00025 Price 6/~ ==
3 »00035 2 6/-
» .0005 » 6/ -

THE ORMOND ENGINEERING COMPAN’V LIMITED Regisicrea
Ormond House, Rosebery Avenue, LON’D

"Paoue : Clerkenwell 5334/5/6 & 9344/5/6. Telegrams : O:mond xm, Smith."

—

FOR COMPACTNESS STRENGTH & ACCURACY

Advertisers Appreciate Mention of “A.W.” with ¥Your Order
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PICK-UPS AND VOLUME CONTROL

INVENTED a new form of volume con-

trol the other day for a gramophone
pick-up. I was experimenting in order to
try and avoid that “zizzing” noise which
one obtains with many pick-ups, particu-
larly with some forms of record in which
there is a good deal of ‘“top.”” On these
upper frequencies many gramophone pick-
ups play audibly themselves, and in fact,
one can often listen to the music without
the amplifier switched on at all. If one’s
amplifier and loud- speaker are giving a
loud volume, this effect is not noticed, but
where one is cutting down the volume to
ordinary room strength, the effect may be
particularly unpleasant.

. The trouble is aggravating if, as in my
case, one is using a volume control which
has to be cut down rather a lot. This al-
most incvitably loses the upper notes
and the loud-speaker does not reproduce
the treble properly. Therefore, one has the
bass and middle register coming from the
loud-speaker, and the top coming from the
pick-up, sounding like a squeaky Jack-in-
the-box that somebody has shut up. My
experiments were designed to overcome this
defect by reducing the volume from the
pick-up itself, so that I should not have to
use so much volume control externally.

A NOVEL EXPERIMENT

NE of the most satisfactory ways, of
course, is to use a step-down trans-
former, and I tried this with a certain
amount of success, Another méthod is to
make the pick-up itself less sensitive by
increasing the gap. On my own pick-up I
was able to do this quite nicely, and I made
the gap about twice the size it was origi-
nally, giving the needle considerably more
play, and thereby minimising the wear on
the record. At the same tlme the voltage
was cut down by something like one half,
and I was able to play the record practi-
cally flat out without unpleasant loudness.
For ordinary work I then just put a sus-
picion of volume control in and I found that
I got the top out of theloud- -speaker now,
and the zizzing was not so noticeable.

It was while I was carrying out these
experiments that I removed the magnet
altogether. The results, of course, imme-
diately faded away to nothing, and I found
that by holding the magnet in my hand
‘close to the pick-up I could bring the
strength up. In fact, I could do the wizard
act very well by simply passing my hand
‘qver the pick-up and the music came up as
soon as I went anvwhere near it. If I
placed the magnet in the wrong position
unfortunately it lifted the pick-up clean oft
the record, and let it fall down again with
an annoying bang, which was not good for
the record. It is, however, quite an inter-
esting little experimént to do, and one
which can be easily carried out. Simply
remove the magnet from the pick-up and
hold it near the pick-up again, leaving a
gap of perhaps a quarter of an inch. As

the magnet gets nearer and nearer so the
volume gets louder and louder. In fact I
think I must design a special pick-up with
an adjustable magnet as a new form of
volume control!

LOOKING WELL AHEAD

T is always fascinating to try and probe
into the future, though it takes a bold
man to don the mantle of a prophet when
it comes to possible radio developments. I
see, however, that the Earl of Inchcape is
already anticipating the time when ships
will not only be propelled on their way by
wireless energy but will also be heated and
lighted by the same means. . He doesn’t
say exactly how it is going to be done, or

what would happen to any conducting body "

that might by accident cross the path of
such a mighty beam of radiated power.
Possibly the answer is similar to that given
long ago by Stephenson to the farmer who
was concerned about the problem of cattle
straying on to the new railway. ‘It wull
be verra bad for.the coo.”
I would not go so far as to rule Lord
Inchcape’s prophecy out.of court. Inven-
tors are already trying their hand at the
problem of transmitting power by wireless,
and I do not put it beyond the bounds of
possibility that they will one day find ways
and means of doing so safely.

——AND A GLANCE BACKWARDS

\ HILST on this subject I remember
an ingenious suggestion, put forward
many vears ago by the famous inventor
Tesla, for distributing wireless energy over
the whole surface of the earth. I think he
called it the “world oscillator.”” Roughly,
the idea was to set np a powerful trans-
mitter at a given point, and to tune the
aerial to such a frequency-that the out-
ward going oscillations meet in phase at
the Antipodes, and so set up a permanent
“standing-wave’’ formation. The energy
of the system was to be maintained by a
steady input from the original transmitter,
whilst power could be drawn at any desired
point by merely erecting a receiving aerial.
Ingenious—to say the least of it—and cal-
culated to make one wonder whether there
really is anything new under the sunt

AN OLD FRIEND

S I write I can see workmen carrying
out of the garden door my aerial mast,
which they have just removed. It is a little
sad to part with an old friend which during
many years of service has helped to give
me an enormous amount of pleasure by
enabling my wireless set to bring in broad-
casting from all over the world. At the
same time, I never thought him beautiful;
and living, as I do, in a particularly windy
spot, there were times during great gales
when I felt a little nervous, despite the
strong wire stays that supported him. But
why, the reader may ask, has ‘“ Thermion”
uprooted his aerial mast? Simply because
I find that the screen-grid valve of to-day
makes an indoor aerial of some kind all that

At thesametime’

is necessary for wireless reception. My
house, as a matter of fact, contains no less
than four of these in various places. For
my own use I have a wire running round
three sides of one room and a frame in
another.  The two remaining indoors
belong to junior members of the family.

INDOOR AERIAL RESULTS

Y own experience with indoor aerials
is an interesting one, though I don't
claim that it holds good everywhere. What
I find is that if you use the same set first
on an outdoor and then on an indoor aerial
—1I am assuming, at least, one good stage
of H.F. amplification—you will receive just
about as many statjons on either, though
signal strength on the indoor collector will
be smaller and you will need to push the
reaction coupling rather tightly. Add a
high-frequency stage to the receiving appar-
atus to be used with the indoor aerial, and
it is just a little bztter all round than a set
with one stage less used with the outdoor
wire.
OTHER GOOD POINTS

\ ND the indoor collector has othet
4"\ advantages, quite apart from not
spoiling the amenities of one’s garden or
making your hair stand on end when high
winds are blowing. Being a less efficient
collector of wireless impulses than its out-
door counterpart, it certainly brings in a
smaller amount of interference from spark
signals when these are about, and my own
impression is that one is not nearly so much
troubled by atmospherics. I have known
nights on which X'’s of the mild, grumbly
sort were about when I have heard nothing
of them, though friends using outdoor
aerials have reported that they were a dis-
tinct nuisance. Actually, spark signals and
atmospherics affect a collector in very much
the same way, both producing shock excita-
tion, if.they are powerful enough, and
setting the aerial vibrating at its natural
frequency. The more efficient the aerial is,
the greater is its liability to shock excita-
tion and vice versa. This is probably why
the indoor arrangement often gives you a
quieter background. And it needn’t be 4n
eyesore if you rig it up, as I do, about a
foot below the ceiling, using white wire,
miniature white insulators, and white
whipcord for suspension purposes. In fact,
unless your attention is called to it, you
would probably never notice that it was
there.

SURPRISING

T is surprising how well an indoor aerial
may serve a small set with no high-
frequency amplification at all. For local
reception of the Brookmans Park stations
I often use a simple two-valve set consist-
ing of detector and a very low-impedance
note-mag. This same unambitious receiving
set will brmg in both Daventrys at full
loud-speaker strength, and it will also give
a very good account of itself when tuned to
Strasbourg, Nurnbsrg, Rome, and Readio-
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Paris., Many other stations are reccivable,
though, of course, at smaller volume.

THE BEST TYPE?

URIOUSLY enough, you ¢an never tell
4 either how an indoor aerial is going to
behave in any particular house or what
type will be the best to use. Speaking
generally, a wire suspended round three
sides of a room is usually as good as any-
thing, but there are cases where better
results are obtained from several parallel
wires slung between spreaders the length of
an attic. Or, again, a single vertical wire
hung down the well of a staircase may be
better than anything else. Much depends
upon the locality and upon the actual con-
struction of the house itself, as well as upon
the amount of screening introduced by
other buildings in'the neighbourhood. I
have one friend, for instance, who lives just
north of the Crystal Palace, and can receive
nothing from a southerly direction owing
to the blanketing effects of that building.

SCOTLAND’S ACQUISITION

HE opening of the new Broadcasting

House in Edinburgh has provided
Scotland with excellent headquarters for
the B.B.C. officials responsible for her
entertainmentsand with magnificent studios
for the artistes providing them. At present
the Scottish Broadcasting House is looking
after Glasgow and Aberdeen, and the Edin-
burgh and Dundee relay stations. When the
Scottish regional station is erected it will
take charge of the regional programme
radiated therefrom. The opening ceremony
was quite thrilling. I heard it from Aber-
deen, which was coming through very well
on that particular night, and felt that alt
Scotsmen must appreciate the excellent
programme provided.

HIGH TENSION

HE opening of the new Stuttgart

station at Muhlaker has mot been all
jam so far as listeners in this country are
concerned, for it has resulted in the London
Regional programmes being mainly * jam."”
The interference experienced at present in
most localities is quite sufficient to ruin the
programmes, and -complaints from all
quarters are pouring in. I observe this
morning a statement by the B.B.C. that
they are reporting the matter to the Inter-
national Committee in the hope that Stutt-
gart may be induced to accept either a
small change in wavelength or a reduction
in power. For myself, I should say that it
is unlikely that the latter suggestion will
recommend itself to the Germans.

The B.B.C. was the first to introduce
-super-power stations on to the broadcast
band, and I have always said that by so
doing it was simply ‘‘asking for it.”” If
somebody starts shouting you down the
only thing to do is to put your voice into
training until you can shout a bit louder
than he can. Stuttgart is now giving
London a taste of his own medicine, and
the dose is not pleasant.

THE RACE FOR POWER

F the B:B.C. does not like Stuttgart,
what will Germany and other nations

think of us when the Regional Scheme is in

-full swing, with nine British super-power
_stations transmitting within the limits of

the broadcast band? Their only ‘apparent
course is to erect super-power stations of
their own, and when this is done we are
likely to arrive at a position of stalemate,

since every station will jam every other. 1.

cannot, I never could, and I don’t think I
ever shall, see the necessity for the use of
more than about 10 kilowatts at the very
outside by a broadcasting station. Con-
sidering the efficiency of modern receiving
apparatus, this should give an ample ser-
vice area, and it would not produce the
enormous swamp areas that we aré suffer-
ing from now and shall suffer from stilt
more in the near future. One thing I do
know, and that is that the old 2-kilowatt
2L0 at twenty-six miles gave me far better
quality than the new 54- and 68-kilowatt
Brookmans Park stations at fifteen.

HAVE YOU REALISED ?

OU may, if you like, spend an interest-

ing and very instructive half-hour by
working out just what reception conditions
will be like when all of the nine British
transmissions are in operation on the broad-
cast band. Most people have not realised
what things are going to be like, but what
T am going to suggest will bring it home.
The only necessities are a list of European
transmissions in order of frequencies and a
pencil. We are pretty safe in assuming that
each of the whole super-power stations will
have an average wipe-out of two channels
an either side of its own wavelength. If it
doesn’t blot stations clean out it will, at all
events, interfere with them so badly-that
they won’t be worth receiving. Very well,
then. Begin with 242 metres, Belfast’s
present wavelength. This corresponds to a
frequency of 1,238. Adding eighteen to
this, you have the upper limit of interfer-
ence, and subtracting the lower—or t’other
way on if you are thinking in wavelengths.
With your pencil you can now blot out

BO YOouU KNOW—

that if you experience constant ¢ motor-
boating ’* in a sct in which one or two
low-frequency transformers are used, the
trouble may be cured by reversing the
connections to one, but not both, of the
windings ? Generally speaking it is better
to reverse the secondary winding.

that it is most important to clean away the
transparent lacquer from metal shields
before making connection to them ? Some
shields are provided with terminals for
| earthing and it is important to see that the
lacquer with which the metal work is
covered in order to preserve the colour,
does not insulate the terminal from the
shield itself.

that if you charge your accumulators at
home, and you have several in parallel,
you should put an ammeter in’ circuit
occasionally to see that proper charging I
current is flowing through each ? It some-
times happens that when accumulators
are charged in parallel the internal
resistance causes one to be charged ata -
higher rate than the others.

-and Lille.

Nurnberg, Beziers, Cracow, and the com-
mon wave above, which doesn’t matter
very much. The National already accounts’
for Horby, Gleiwitz, , Moravska-Ostrava,
Out they go. The 288.5-metre
wavelength means a blot-out of everything
between Copenbager and Vibourg. The
301-metre wavelength accounts for Hilver-
sum, Bordeaux, and Zagreb. The wipe-out
patch overlaps, though, that of the 309.9-
metre wavelength, so that you can wipe out
everything until you get to Gothenburg.

AND STILL MORE
HE London Regional takes in—or,
rather, takes out—Graz, Barcelona,
Stuttgart, and Bergen; and it is met by the
blanketing of the 376-metre wavelength,

which accounts for Radio LL, Hamburg,

Genoa, and Lvov. The 398.9-metre wave-
length almost meets this, though Toulouse
may be left clear between the two. Any-
how, it wipes out Frankfurt and Bucharest.
On the other side it accounts for Berne and
Kattowitz. If Dublin’s power goes up, as
seems likely, Berlin and Madrid Union
Radio disappear. On the 479-metre wave-
length 5GB wipes out Langenberg, Lyons
Doua, and Prague. Blacken out all the
areas mentioned and then see what is left.
You will find that it doesn’t amount to
much. Heaps of the stations remaining are
such as can be received only under the most
favourable conditions with ordinary sets,
and it really seems as'if Budapest, Rome,
Strasbourg, and probably Toulouse,, will be:
the only foreign stations regularly receiv-
able. Put that in your pipe and smoke it !

TRIED OUT AT LAST

HAVE had my Stenode now-for three
days, and .in next week's AMATEUR
WireLESs 1 will tell you all about its
doings. I would do so now but for the fact
that it takes a bit of time to calibrate a
large set like this and to identify all the

.stations that it brings in.” The set, too; has

proved so engrossing that I have spent so
many happy hours with its controls that I
left myself no time in which to write fully
about its doings. All I can tell you now is
that it does live up to its reputation and
that it is an absolute marvel to handle. At
fifteen miles from Brookmans Park, where
the wipe-out is so terrific that a good set
with two-S.G. stages is doing jolly well if it
can bring in Barcelona or Hamburg per-
fectly clear of interference, this wonderful
receiver gives you Stuttgart or Graz, one
3.7 metres above London and the other
4.3 metres below, at full loud-speaker
strength and perfectly clear. It is.exceed-
ingly easy to operate, for there are only two
tuning knobs, and such is its punch that
you sunply have the whole of Europe to
choose from. Mine, as a matter of fact, is
working with a tiny home-made frame with
16-in. sides, but with this it will bring in
stations such as the 3oo-watt Kiel at full
loud-speaker strength in the evening, whilst
in the daytime I can receive at quite good
volume Langenberg, Hilversum, Berlin, and
a good many of the bigger Continental
medrum-wave stations.
THERMION,
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ANNOUNC[RS TELL THEIR STORIES

The control room at the Copenhagen Station

O DX listeners on the Continent the

name McCallum is well known. Pro-
fessor McCallum, of the Radio Vienna
station, has become quite an institution and
is quite a ‘“‘star” turn in Vienna’s radio
programmes.

What is, perhaps, not so well known is
the fact that there are two McCallums upon
the Continental ether. The Copenhagen
station also boasts of a popular exponent of
the art of teaching by wireless, of the same
name.

Campbecll McCallum—a Gordon High-

Campbell McCallum, a well-known broad-
caster at Copenhagen

lander—who, with his 6t 615 in., is a
worthy (if not wordy) representative of the
Old Country, for the last nineteen years has
left no means untried in his efforts to
anglicise Denmark by broadcasting.
“Inthe Army days,’’ says this announcer,
“1 was a signalling instructor, and have
been profoundly interested in everything to
do with ‘flag-wagging,’ telegraphy, and
radio ever since. You will, therefore,
understand something of my joy when,
-some seven years ago, I was invited to act
as ‘wireless teacher’ to the Danish capital.
In those days our energy was considerably
less than even 1 lulowatt so we did not
carry much bevond the Dboundaries of
Copenhagen; but the mere fact that one’s

voice could be heard at all, even that
distance, was then still so marvellous, that
I felt that I had been ‘invited to lecture to
the world.

“Yes, those were amusing times, believe
me. None of the regimental regime then
which is now the order of the day.

“There was a jolly editor—chief of a
certain Danish wireless weekly now long
since defunct—who was always in or near
the station on the off-chance of picking up
news items for his paper. An incorrigible
joker, he was, if ever there was one. He
was always up to some prank to disconcert
the engineers or the station °orchestra,’
such as it was.

“One of his favourite ‘stunts’ was to
turn off the lights in the studio in the
middle of a talk, leaving the unhappy
victim in pitch darkness. - A moment later
it flashed on again, only to disappear a
second time before the lecturer had
recovered from the shock !

Tke Bowler Hat

“Inthosedaysthe ‘talks studio—a dingy,
dusty room up under the roof of the
General Telegraph Office—was supplied
with a telephone receiver from the engin-
eer’s control room and with a switch to turn
on and off the microphone.

‘““One day, when I was hard at work
inculcating the rudiments of English into
Danish listeners (I often wonder whether
there were any) a practical joker entered the
studio and, leaning on my shoulder, tried to
whisper advice and comments ! By the aid
of dumb show, he was induced to leave,
without doing any very serious harm, so
far as I could gather during the course of
my lecture.

“Shortly after the enginecr on duty
signalled to me to switch off the micro-
phone and to answer a telephone call.
‘What is the matter in there,” he called,
‘we can’t understand a word you say?’

“I glanced at the back of the microphone
(which was encased and not normally seen
by the speaker) and I saw a large bowler
hat firmly jammed down over the ‘mike’
and effectually muffling anything I, or
anyone else, might have to say,

“Nowadays, of course, all that- sort of
thing is definitely at an end. Nothing more
orderly and circumspect could possibly be

Campbell McCaIIum
of Copenhagen,

A STUDIO
PRACTICAL
JOKER

imagined than the studio and station
arrangements at Axelborg, the building
containing the studios.

“So well controlled, in fact, are the
microphone arrangements, that on one
occasion, at least, the inability of an
announcer to switch the ‘mike’ on and off
at his own convenience as had hitherto
been the case, led to an amusing little
contretemps.

Studio Lights

“The arrangements are these.  The
intending speaker enters the t.uiks studio—
a small but extremely lofty room brilliantly
lit—where, high above his head he will see
three bulbs: white, green, and red. White
indicates silence, green that he is being
announced, and red is the signal to begin.
He cannot see or hear the announcer. He
is shut up in a windowless; sealed dungeon,
and is alone.

* A certain speaker did nof spot the signal
lights and, having no idea that the green
lwht was on and that he was, therefore,
being announced at that moment, he seized
the water jug and poured himself a brim-
ming glass of ‘Adam’s ale.” Very shortly
afterwards some listeners ’phoned to
inquire if Copenhagen had been submerged
by a tidal wave! The speaker’s glass had
been right in front of the microphone and
the pouring of water had sounded like a
rushing torrent |’

on:

E. Holm,
! the Copenhagen
Station Director
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T is easy to tune a set having detector
and low-freqaency stages. There are
just the two knobs to turm The wave-
length coil switch is on the top of the coil
unit inside the set and the filament circuit
switch is the one mounted on the panel.

Turning the left-hand dial alters the
wavelength and the right-hand one alters,
the amount of the reaction. This reaction
control will normally be used for regulating
the strength of the signals as no other
volume control is fitted.

Be careful not to allow the set to oscillate,
as you do not want to interfere with other
listeners. The amount of the magnification
provided by the set is dependent upon the
valves used, the characteristics of the trans-
former and the setting of the reaction
circuit. With a detector valve having-a
magnification factor of 20 and a good trans-
former with a ratio of 3 to 1, the actual
magnification of the stage'is proportional to
sixty times the effectiveness of the valve as
a detector.

Then there is the last stage. With a
power valve having a magnification factor of
6, the signals applied to it are magnified
practically by this amount.

Thus you will see that it is important to
use valves having the greatest amplification
factors. But the impedances of the valves
must not be too high, or the quality will be
poor and perhaps the volume will be rather
less than expected.

The Power Stage

In the case of the power valve, the
impedance must not be too high, say, above
about 5,0000hms. \What really matters is
the “goodness’’ of the valves used, this
being expressed by the slope.

A valve of 4,000 ohms impedance and
having a slope of 2 is a much’ better valve
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* The constructional details of this receiver, designed by W,
JAMES, were given in last week’s issue. Below are

some useful notes

for 2 small set anyhow than a valve of
equal impedance but having a slope of-
only I. Steep-slope valves should always be
used for detection, a steep slope-valve being
one having a high value of “slope.”” The
detector valve ought also to be a quiet one.

One of the newer types of
detector valves would, there-
fore, be well worth having. You
cannot expect the quality or the
volume to be good if the valve
has toe high an 1mpeda.nce for
the transformer followi ingit. A
reasonably good transformer
ought therefore to be' used and
it would be foolish to buy the
cheapest without regard to
quality.

Some people make a point of
always using an output choke-
condenser circuit and one could,
of course, be fitted to the ** Chal-
lenge Two'’ set. The advantages
of a choke-condenser output are
first, that the sfeady anode
current is prevented from pass-
ing through the coils of the
loud-speaker, and, secondly, that
the choke effectually stops the
passage of low-frequency cur-
rents through the high-tension
battery circuit.

. Thus there are substantial
advantages for the use of a filter
output circuit. The chief disad-
vantage- is the cost, and this I
know will stop many builders of this little
set from including one. You must not make
the mistake of thinking that because only
two valves are nsed the high-tension current
is not very much.

It might well be 8 milliamperes and a
battery which will supply this current

on ils operation

ecanomically should be used. With a bigger
power valve the current will be more than
8 milliamperes and a larger battery ought
to be used.

I should use a moderately sized, but
sensitive loud-speaker. Too large 2 loud-

Here is an additional view of the “Challenge Two" to
those given last week

speaker will not be satisfactory in many
instances. 2

The volume, as I have explained before,
depends almost entirely upoh the size of
the power valve and the amount of the
high tension. The biggest valve that you
can afford to run should be used.

Ebonite panel, ¢ in. by 6 in. (Becol,
Trelleborg, Lissen).

COMPONENTS FOR THE

Formo, Lissen, Igranic, Readi-Rad,
Burton, Lotus, Ormond).

“CHALLENGE

| Wearite, Readi-Rad).

Grid-leak holder (Lissen,

TW:

Bulgin, Two terminal blocks (Junit, Lissen,

Belling-Lee).

Baseboard, 9in. by 9in. (Cameo,
Clarien, Pickett).

Two .0005-mfd. variable eondensers

(Fermo, J.B., Lissen, Bm, Polar,

Lotus, Ormond).

Push-pull filament switch (Readi-
Rad, Bulgin, Benjamin, Lotus, Wear~
ite].

Two slow-motion dials (Brownie,

Challenge coil, with reaction wind- |

ing (Readi-Rad, Wearite, Clarke’s | *°
' bilier, Graham Farish, Igranie).

“Atlas,” Tunewell, H. & B., Parex).

Two valve holders (Telsen, Lissen,
Burten, Lofus, Benjamin, W.B,,
Igranic).

.0002-mfd, and .0001-mfd. fixed con-
densers-(Lissen, Telsen, T.C.C., Igranie,
Dubilier, Watmel, Atlas, Graham
Farish).

2-megohm grid leak (Lissen, Du-

Pre-set condenser, .0001-mfid. to
.000005-mfd. (Sovereign, Polar, For-
mo, R.L).

Low-frequency transformer (Igranic
“ Midget,”” = Telsen, RJI, Lissen,
Varley, Ferranti, Lotus, Brownle).

Four terminals marked:. Aerial,
Earth, L.S.+, LS.—, (Belling-Lee,
Eelex, Clix, Burton, Igranic).

Four yards of thin flex {Lewcoflex).

Five wander plugs marked s H.T.—,
H.T.+1,HB.T.+2,6.B.+,6.B.—(Ball-
ing-Lee, Clix, Eelex, Igranic, Burton).

Two spade terminals marked L.T.},
L.T.— (Belling-Lee, Clix, Eelex}.
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THE ACCUMULAT
YOU'VE DBEEN '
BWASTING qu/

Always up to date . .. sometimes ahead, PERTRIX
is again first in the field with something new.

THE PLATES

Of extraordinary thickness making them specially suitable for
slow discharge, they may stand ‘idle for many months with-
out any fear at all of sulphation.

CHARGE INDICATOR
The ba]l in the small cage at the top of the cell indicates the
state of charge. When it floats the cell is charged, when it
sinks the cell requires re-charging. = One float only does the
job. No need now to commit to memory a verse of poetry.

THE PERFECT CARRIER

No more taking off and putting on carriers. The Pertrix
Petfect Carrier is there—rigid when wanted—folded down
when the accumulator is being used.

THE PRICE

As with all Pertrix Products, the price of this type of accumu-
lator, compared with its ultra efficiency and unsurpassed
quality, is low. PACi1, with a capacity of 20 a.h. on slow
discharge, is 4/6. PAC2, with a capacity of 45 a.h. on slow
discharge, is 8/6.

'E'E‘EE EMPR@WB

ADVT. of PERTRIX LIMITED, BRITANNIA HOUSE, 233, SHAFTESBURY AVENUE, LONDON, W.G.2.
Fo Ensure Speedy Delivery, Mention “A.W.” to Advertisers
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WorkiNG VOLTAGES
or Test VoOLTAGES 9

AN At the present time there is some confusion
IMPORTANT regarding the most suitable method of indicating
STATEMENT Condenser voltages. Some manufacturers, includ-

BY THE ing ourselves, mark their Condensers with their
TELEGRAPH actual working voltages. Others adopt the more
CONDENSER spectacular method of indicating test voltages.

CO, LTD.

Because test voltages are:obviously much higher
than actual working voltages, the Condenser buyer
may be led to believe that the higher voltage
indicates a more elfficient and better insulated
condenser. This is not necessarily the case.

In the past it has been ferly safe to assume thst the
continuous working voltage of a Condenser was hdlf of
its stated test vo'tage. Unfortunately, this method of
grading Condensers can no longer be universally relied
upon since it has been found that Condensers of similar
capacity and size have been sold stamped with varying
test voltages, but with no indication as to the working
voltage,” (This formed the subject of o statement issued
by us earlier this year in reference to condensers of
foreign manufacture).

We, therefore, recommend all users in their own interests
to see that the Condensers they purchase are definitely
marked - with their maximum working voltage. This will

always be'found on “ T.C.C." CONDENSERS.

l(‘\.

L
i
o

TELEGRAPH CONDENSER (G(O) % LTD., N. ACTON, WwW.3
Jooas

Please Mention “A.W." When Corresponding with Advertisers
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A 17eekly Programme Criticism—By SYDNEY A. MOSELEY.

,

MODERN MUSIC

“Dr. JEKYLL AND Mr. HYDE "’

“HE Foundations of Music series finds

a ready supporter in me; but the other
evening when I switched on I thought it
the ‘“ Kitten on the Keys.” Alas, it was
merely Stravinsky !
s * .

Now, this is not a general sneer against
modern music. The night before I had
heard the * Bolero for Orchestra’’ by Ravel,
which the B.B.C. admits, when it was
heard for the first time in London at one
of the B.B.C. concerts last winter, ‘ be-
wildered”” a number of hearers. As a
matter of fact, the other night a man left
the hall in the middle of it, while the lady
who accompanied me wrote on the pro-
gramme ‘' Chinese torture.”

But I fully enjoyed it; so did she, in
fact, as she afterwards admitted. It was
something decidedly novel, the persistent
drum-rhythm gradually ecatching hold of
one and, as more and more instruments
joined in, carrying one away. Whatever
it was a year ago, this year it was an
undoubted success.

* * *

Leon M. Lion certainly got away with
his wireless, interpretation of Dr. Jekyil
and Myr. Hyde. He imparted all the horror,
tragedy, and pathos into the dual charac-~
ters, and truly deserves honours for the
occasion. Mr. Utterson, played, according
to the programme, by Henry Ford, was
clearly understood, but the Doctor, down
on the programme as William Fazan, may
have had a good bedside manner, but not
the perfect broadcasting voice.

Poole, the butler, played by Carleton
Hobbs, was also clear.

I thought that the prologue, spoken by
Hugh Dempster, sounded as if he were
reading a part. Of course, there are
dramatic difficulties in the play, but, on
the whole, one of the best plays for broad-
casting.

* * &

Readers of this page know full well how
often I have endeavoured to put the best
possible aspect of Talks in my criticisms.
But I have had so many complaints that
it is my duty to speak out.

The Talks have degenerated into a pro-
cession of dreary, badly delivered *'leec-
tures.”” Whoever is responsible for these
talks is well intentioned and idealistic, but
absolutely without a sense of balance.

Now, these lectures are not rubbish.

955
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They are good stuff, but so devoid of
interesting presentation and delivered in
a funereal, high falutin’ style that not one
in ten thousand listens. I can assure my
friends at Savoy Hill that the volume of
complaints is not made up of jazz-ites and
low-brows, but of all types of listeners.
* * *

As keen as I am on astronomy, I could
not listen through the half-hour talk of
Sir Arthur Eddington’s lecture on “Science
and Religion”’ or even Reginald McKenna’s
important lecture on *Monetary Policy.’”

I am glad by the way the latter was
described as a ‘“lecture.’” That is the
worst of it all; they should be talks, and
I haven’t heard a real broadcast talk for
weelks.

* s *

I am wondering what was the result of
*“The Week’s Good Cause’” when a depar-
ture was made from the usual method of
appeal by a dialogue between Leon M.
Lion, Gwen Davies, and Mrs, Seymour
Obermer.

It is an extraordinary thing, but I could
distinguish scarcely one word in twelve,

o A

Our Cartoonist’s impression of Lady Tree

TALKS OR LECTURES?

TOO BAD!

and I assumed something had gone wrong

with my set, when the announcer came on,

and his voice was perfectly clear and

distinct. What is the explanation of this?
- * *

I was not too favourably impressed at
my introduction to the * Foursomes.’’ Their
chorus of “Oh, please do!” sounded like
school children enticing uncle to sing. One
of the voices at least suggested change of
title to “The Vocal Wobblers.”’

Incidentally, Ronald Frankau always
invites comparison with Leonard Henry,
and I fear comes out second. Where
Frankan gives the impression of a con-
scious effort to be clever, Henry manages
to keep spontaneous.

* L4 *

Pity that Stuart Ross and Joe Sargent
have to sing such varied stuff, but the
xylophone solos come over well; although
what an asset television would be to
Teddy Brown !

* * *

Two bright letters. One complimentary,
which I shall not quote, and the other,
which I shall quote, from A. H. Browett,
“Beverley,”” Dale Park Avenue, Carshal-
ton, Surrey, who says: “If you do not
like the programme between 1 and 2
o’clock on Saturday, do not switch on; but
there are thousands who do. Perhaps you
prefer switching on on Sunday afternoon
at about 5.30. This is just the time I like
to have a sleep. It does me more good.”’

All T can inform my polite correspondent
is that from letters I have received other
listeners do not agree with him.

* * *

I was caught the other day in “The
Children’s Hour.”” I listened attentively
to an exciting story where a certain
Inspector Garvell set a trap; and, by Jove,
he sct it all right! But just as the wicked
robbers were being rounded up there came
a pause, and the intimation that it was
“to be continued in our next.”” Too, too
bad !

* * *

I do not remember having heard
Jamieson Dodds over the wireless before.
Jamie is a nice fellow, and I am glad to
say that he was a great success; and he
could give lessons to certain members of
the Carl Rosa Opera Company, whom I
heard the same afternoon, in point of
enunciation
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HE following are
details of a power-
ful receiver opera-

ting on a new principle
(preliminary mention of
% which was made last
week)  which  gives
great purity.
of reproduc-
tion and an
increascd
power out-
put from

one's

< e valves.
M The

polarise the grid of
the second valve to
the correct bias.
Fig. 2 illustrates
the same system
applied in a some-
what different man-
ner. As before, we
have a resistance in
the anode circuit of
the first valve, but
this is connected
directly to the grid
of the second valve.
The voltages are,
therefore, trans-

trou-

with the usual forms of inter-
valve coupling is that their charac-
teristics vary with the frequency
of the current, and there-
. fore different notes are
%, ampliied to a varying

extent. In modern times
this variation
only becomes
appreciable
at the lowest

T ias

Although the
“Loftin-White 2”

ferred directly

ble Fig. 1.—A simple resistance-coupled circuit across without £n

Y]
loss on the way, but the grid of the second™
valve is now at the same steady potential
as the anode of the first valve. If the
filaments were connected together as
in Fig. 1, the arrangement would not work,
for the large positive voltage on the grid
would render the second valve inoperative.
Therefore, we do not connect the filaments
together, but place a battery in between
them approximately equal to this voltage,
so that the second valve now operates under

is built upon
orthodox lines,
it will be noticed
its actual make-
up differs con-
siderably from
an ordinmary re-
ceiver and for a
mains set is par-
ticularly simple

LOF1

A NOVEL MAI

and the high-
est frequen-
cies, where we

get what is

called a

“cut-off”’;
but with the present sys-
tem, no such cut-off occurs
until well outside the usual
audible limits.

This is because of the
peculiar arrangement used
to couple one valve to the
next. Resistances only are
employed, without any
coupling condensers, so
that one has the advan-
tages of resistance coupling
without its defects. The
simplest way to explain the
2 operation is by evolving

the system from a resistance-
coupled arrangement. Fig. 1 shows
a simple resistance - coupled circuit.
There is the resistance in the anode lead,
and a coupling condenser to transfer the
voltages to the next valve without transferring
the steady high-tension voltage which we do not
requirc. Finally, there is the grid leak in order
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its normal condition.
This is the basic principle of the Loftin-
\White arrangement, and it will be seen to

COMPONENTS REQ!

Ebonite panel, 12 in. by 8 in. (Trel- volt D.C.
leborg, Becol, Lissen) Ferranti,
Small drum dial, with .0005-mfd. .5-meg
variable condenser (J.B., Burton, Grid-lz
Polar, Formo, Lotus, Ormond) Blllglg()m
.0001 - mfd. reaction condenser, (Bi?;in)
(Polar, Lissen, Bulgin, Lotus, J.B., ]07) 00
Dubilier, Formo, Keystone) L (Bulein
Pick-up jack and plug (Lotus, type s
J.K.2 : Igranic) (Bul';ln)*
400-ohm panel-mounting potentio- 5 800_(
B

meter (Lissen, Varley, Igraniec, R.I,, vern e
Sovereign, Rotor) " 400-oh

Single-pole mains switch (Claude High-{
Lyons, Bulgin, Utility, Igranic) 4 %

Baseboard, 12 in. by 10 in. (Clarion, leyﬁl:‘i]:?
Cameco, Pickett) sedoRlitE
Two four-pin and one five-pin valve Bevolt C.
holder (Burton, Telsen, Lotus, W.B., amp 4_‘
Benjamin) Wea’rite)

Dual-range coil (Leweos, D.W.A.) Smoot]
.01-mfd. fixed condenser (Dubilier, Varley, L

T.C.C.) Two t
Two 1-mid. fixed condensers (Du- (ReadI-R
biller, T.C.C., Lissen, Igranie, Fer- Four
Tanti) L.S.—, /
2-mfd. fixed condenser (Dubilier, Burton, |
T.C.C., Lissen, Igranic, Ferranti) Sereen

Two 2-mid. fixed condensers (800 . Lee)
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involve very simple coupling apparatus. It
requires that the valves shall have separate
batteries on their filaments, or that inde-
pendently-heated cathodes shall be used,
which comes to the same thing, and if we
are using A.C. valves, this is quite an easy
matter. Instead of using a battery to
obtain the nccessary voltages, we generate
a large voltage of 400 volts, and connect
this across a potentiometer on which we
take tappings at different points to obtain
the correct voltages.

The Potentiometers

This potentiometer arrangement can be
scen in the circuit diagram Fig. 3. Therc is
a simple eliminator circuit first of all

roviding 400 volts. This is applied to the
peservoir condenser, after which there is a
smoothing choke, and then a potentiometer
consisting of a number of different resis-
tances all in series. The potentiometer is
made up this way because some of the
resistances have to carry more current than
others. For example, the 100,000-ohm and
the 25,000-ohm resistances have only to
carry a few milliamps, and are, therefore,
of the spaghetti type. The remaining
resistances have to carry 30 or 40 milli-

Fig. 2.—A modified resistance-coupled circuit

in great detail, and it will be sufficient to
sketch its operation briefly. Across the
grid circuit of the first valve, is either the
tuning coil or a gramophone . pick-up,
according to circumstances. Free grid bias
is obtained on this valve by means of the
50,000-ohm resistance in the cathode lead.
The screcn-grid of this first valve is
connected to a suitable point on the
potentiometer which gives the correct
voltage. The anode circuit is connected

being connected to a suitable point on the
potentiometer.. The filament of the power
valve is connected to a point g little farther
down on the potentiometer,” this point
being so chosen that the filament poténtial
is just a little negative with respect to the
anode potential of the first valve (which is

the same as the grid potential of the power,

valve) so that we obtain the necessary
grid bias.

The output from the power valve goes to -

two terminals for the loud-speaker in the
usual way. It is desirable to use an output

. transformer or choke-output circuit, but

this has not been included in the receiver
itself, in order to simplify its construction.

The Hum Balancer

There is one other matter of interest to
which reference should be made, and that is
the hum balancer. . Between the cathode of
the first valve and a suitable point on the
potentiometer a z-microfarad condenser is
connected. This connection is made
variable, being connected to the slider of a
potentiometer, and it will be found that as
the slider is moved round, so the hum
decreases and becomes a minimum at one
point. It is an easy matter to adjust the
hum to the mini-
mum when the rc-
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ceiver is first made,
and thereafter this
hum balancer does
not require to be
altered. It may,
perhaps, be altered
occasionally when
receiving weak
signals.

The construction
of this set follows
straightforward
lines. The elimin-

0
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ator portion is ar-

amps, and are, therefore, power resis- direct to the grid of the power valve as
tances. already mentioned, the H.T. end of the
It is not necessary to go into the circuit ' .5-megohm resistance in-the anode circuit
UIRED
test) (Dubilier L.S.B., T.C.C.,
Igranie)

rohm grid leak (Dubilier)

ak holder (Lissen, Dubilier,

-ohm  spaghetti resistance

0-ohm spaghetti resistance
4
E‘mm spaghetti resistance

ohm power resistance (Col-
rranti, Varley)

im resistance (Colvern)

requency cheoke (Telsen, Var-
$; Readi-Rad, R.I., Lewcos)
transformer, with -following
ies; 375 v.-0—3875 v., 40 m.a.,
T. 1.6 amp, 6-volt C.T. .25
volt C.T. 1 amp (Savage,

hing choke (Lotus, Igranie,
issen, R.I.)

erminal strips, 2 In. by 2 in.
ad, Junit, Belling-Lee, Becol)
terminals marked : L.S.+4-
\, E (Belling-Lee, Clix, Eelex,
Igranie)

-grid  connector  (Belling-~

Fig. 3.—The Loftin-White circuit showing the novel
coupling arrangements and mains drive

-

ranged along the
back of the bascboard, with ,the power
transformer on the right-hand side, and
the other components occupying the re-
mainder of the baseboard.

The tuning coil is on the left front end
of the baseboard, a dual-range coil being
used to tune in both wavebands. The
tuning condenser is in the middle of the
panel, the reaction condenser on the right,
and the hum balancer on the left. The
remainder of the components are distri-
buted ot¥er the baseboard, in the proper
circuit drder, so that although the whole
arrangement is compact, it is quite easy to
wire as the leads are quite short.

Resistances

The only point that requires any com-
ment is- the use of the strip or spaghetti
resistances. In several cases this form of
resistance has been used, and as it is
covered .with insulating sleeving, it is at
first: sight indistinguishable from the
ordinary wiring of the set, which in this
instance” has also been covered with
insulating sleeving. The position of the
resistance is clearly marked on the blue-
print, and if this is followed no difficulties
should arise.

%
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“THE LOFTIN-WHITE 2”

(Contissued from- preceding -page)

A metallised form of leak should be used
for the .5 megohm résistance in the anode
circuit of the screen-grid detector valve.
This is important, as I have found that the
composition type of leak changes its value
rather badly under the influence of the
anode current flowing through it. As the
whole circuit i$ a rather nicely balanced
one it is important that the resistance
values should not vary much from those
specified. The use of a metallised leak
avoids any difficulty in this connection,
since the value does not change with the
current flowing through it, up to the limits
required in this receivef.

Operation

The operation of this set is simple in the
extreme. The valves required are AC/SG
for the first valve, P625 for the second
valve, and a Ujs for the rectifier. IIquiva-
lent valves to these, made by other
manufacturers, may of course be used,
provided that their characteristics are
reasonably the same. It should be borne in
mind, however, that the rectifier valve has
to stand 375 volts on each anode, and that
the ordinary type of rectifying valve will
not do. The total anode current is in the
neighbourhood of 3o milliamps.

Having placed the valves in the correct
sockets, the aerial and earth should be
connected up and also the loud-speaker.
The power plug should then be connected
to the mains and the set switched on. Set
the hum balancer in the mid position and
vary it a little on either side to find which
is the best point for minimum hum. That
is all that is required. The set is now ready
to receive stations. For gramophone
reproduction the pick-up must be plugged
into the jack immediately underneath the
tuning condenser.  This automatically
changes the connections and turns the set
into a gramophone amplifier. A volume
control should be provided on the pick-up.

For radio the plug is removed, and the

stations are tuned in on the main dial in
the usual manner, adjusting the strength
with reaction as required.” Anode-bend
rectification is used, since our experiments
have shown that this method suits the
Loftin-White eircutt. It means, however,
that the detector stage is not particularly
sensitive and the receiver, therefore, must
be considered as a local-station set.

It will give excellent quality with leud
volume on the loeal statiohs, and, as I
mentioned in an earlier article, the volume
on a pick-up is truly extraordinary.

FOR GRAMO-RADIO
ENTHUSIASTS

HERE'S. good news for radio-gramo-

phonz enthusiasts who are on the
look-out for a mew instrument or who
want to get better results than at present.
In next week’s issue will be a.worthy addi-
tion to our successful series. of ““Challenge.””
sets—a “Challenge” radio-gramophone.
This is the very latest thing in radio-
grams, being a four-valver witlr one screen-
grid stage, and having most up-to-date
gramophone amplifier arrangements, and
an induction-motor turntable drive. Don’t
miss this !

FIGURE OF MERIT

MONGST the various ‘‘characteris-
tics’’ of a valve, mutual conductance

is ene of the most important. It repre-
sents the ratio of “mu’’ or amplification
factor to internal-resistance, and is often
referred to as the ‘“performance factor’’ of
the valve. Actually it measures the change
in plate current corresponding to a change

of 1 volt applied to the grid. Another
term which measures the performance of a
valve is the so-called ‘‘figure of merit.”
This is calculated by dividing the square of
“mu” by the internal resistance. In
actual practice the value of internal resis-
tance wusually quoted for screen-grid
amplifiers is a more or less artificial figure
which seldom holds good when the valve
is in operation. M. A.L.
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FIXED
CONDENSERS

Deliver all their
stored - up energy

BECAUSE you are using bigger H.T.

voltage—because you are seeking
always more power and more purity from
your set—because you are going out for ever
more distant stations—your nced for con-
densers that will stand up to all demands
without leakage and without breakdown is
more urgent now than ever.

Lissen Fixed Condenscrs have become the
standard fixed condensers in almost every
published circuit. Accurate to within 5 per
cent. of stated capacity.

0001 t0o"001 mfd., 1/-ea.
‘002 to"006 mfd., 1/6 ea.

e/

D.C. MODEL “A"
€100-150 volts and 200-230 volts)
Employs 3 H.T.+ tappings: H.T.+1
giving 80 volts for 8.G. valves;
IET.4 2 giving 60 volts at approx.
Q‘nlx,A tlozr I«'lleste:cwrl valves; H.To43

giving 120/150 volts

ks Tice, 27/6

D.C. MODEL “B”
(100-150 volts and 200-250 volts)

Employs 3 H.T. + tappings: H.T,+1
and H.T. 42 are continuously vari-
able (by means of two control knobs)
and capable of giving any desired
vultage up to 120/150 voltsat approx.
2 m/A :I‘ALTf+3 giving 120/150 volts
at 20 m/A. for power

valves.. PRICE .. 39/6
D.C. Modela working on  100/110
Mains Voltage glve output of approx
B per cent. aboxe valae,

Insist upan Lissen parts always

' MADE of INSULATING
MATERIAL-HEAVY
* CABTYRE FLEX LEADS

The current you get from Lissen Bat-
teries is the purest form of current you
can get, for radio. But if you want to use
an eliminator, use a Lissen Eliminator.
You'll then get H:T. current from your
mains smoother, steadier, better than
before.

‘Yheve are 4 types of Lissen Eliminators :
one of thew will almost certainly be just
right for your set. Tell your dealer what
voltage your mains suppl?' is and whether
it i3 A.C. or D.C.; tell him what output
you, require, or what valves you are
using and he will demonstrate for you
the Lissen Eliminator to suit your needs.

AC. MODEL "A"

Tappings as in D.C. Model A.
100-123 volts and 200-250 voits.

PRICE £3 : 0 : 0

A.C. MODEL "B"

Tappings as in D.C. Model B,
100-125 volts and 200-250 volts,

PRICE £3 : 18 : O

ISSEN

ELIMINATORS

LISSEN LIMITE

WORPLE ROAD, ISLEWORTH,
MIDDLESEX.

Advertisers Appreciate Mention of “A.W.” with Your Order
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MPLOYING “amazing Mazda valves,”
asithey are.described,. the new Ediswan:
two-valver for A.€C. mains put up a splendid
performance when F tested: it recently. The
detector valve is am AC[FFL, an indirectly-
heated 4~voli mains valve of wery high:
efficiency. Transformer eoupled to this is.
the AC/Pen, an indirectly-heated pentode:.
The combination is extremely powerful and
gives results comparable with. a three-
valver using battery-operated: valves. The
high-tension supply is derived from. the
A.C. mains by means of a WU6ofz50
rectifier valve.

Convenient Arrangement

I had to insert these- valwes. before the
set could be tested. ¥n doing so'T noted.
that the positions. of the valves are: very
clearly engraved on the brown bakelite:
platform. ILooeking inte: the interior of the:
set, by removing; the back of tthe cabinet, I
noted a pastiicularly meat mains voltage-
tapping, device, marked. 200, 220 and 240
volts. A smalf link bar is: adjusted to
correspond withs the voltage tapping. near--
est to the voltage of supply

Connection tor the mains. supply is by
means of a usefully long, length of flex. At
one end is: a 2-pin plug for inserting in a
wall socket and at the other end.is a special
bakelite socket for insertion in: the back of
the set. Toere. is no separate mains
switch.

The eontrols, mounted on the front of the:
extremely atractive walnut cabinet, im-
pressed me with their simplicity and handy
size. The main control is a large tuning
disc, rotating an easy-to-read dial engraved.
from zero. to poo.  Above the tuning con-
trol are three knobs.
fine tuning, necessary owing to the inclu-
sion of a two-circuit tuning arrangement.
On the right is a: knob: marked ““ Volume,”’
but it really controls reaction. I wish the
makers had marked this knob “ Reaction.’’
The knob at the top is for changing the
wavelength range; left for medium waves
and right for long wawves.

Tuning

In a two-valve sct it is unusual te:employ
a two-circuit tuner.. [see that primary and
secondary tuming' circuits ave: included in
this Ediswan set. A tworgang condenser
is included!. with: & separate aerial-tuning
condenser for final trimming, work, im con-
junction with the two special tuning coils.
These coils are mounted: on a Horizontal
shaft so that the coupling befween.them can

“be varied to provide different degrees of §

selectivity.

That en the left is for:

Jhe EDISWAN IPOWIER

PENTODIE WO

The adjustment of coil coupling is not
intended as a wvariable control device.
Once the best degree of coupling has been
determined there is no need for further
adjustment. As a matter of fact the
makers adjust the coupling for average
conditions when the set is tested at the
factory.

As a means of coping with the strong
transmissions from Regional centres, such
as Brookmans Park and Daventry, this
variable coupling of tuned primary and
secondary’ coilssis highly effective. This is

- |- - 'T‘h".
FEISST W N W OF W e t

The back of .the Ediswan Power Pentode
Two : note the special coils at the top

the first set having two valves to include
such elaborate means of achieving selec-
tivity. But when one remembers how
conisiderable is the amplification of the
two Mazda valves in this set, the need for
selective tuning circuits is. readily appre-
ciated.

Using the normal aerial terminal (an
alternative is provided for remote con-
ditions of reception) I determined the selec-
tivity by tuning in the National station

from Brookmans Park. Maximum at 7

WIRELESS
MAGAZINE

The Best Monthly

_—

—

Makers : Edison Swan Electric Co., Ltd. Price: £14-19-6,

degrees on the tuning dial, the National had
disappeared at 15 and could still be heard at
zero'degrees. This spread of 15 degrees is
moderate for such a set. “The Regional
station was at its maximum at 49 degrees
and could still be heard up to 58 and down
to 38 degrees, a spread of 20 degrees, which
in my opinion is very satisfactory.

I quickly got used to the operation of this
set, the auxiliary tuning knob on the left
being easy to work in conjunction with the
main tuning disc. That selectivity has not
been achieved at the expense of volume was
proved by the great strength of the
Midland Regional, which came in at 92
degrees. Just below it at go degrees I was
surprised to hear Langenburg at fair loud-
speakerstrength. Rome at 77 was heard at
good loud-speaker strength and so was
Stockholm as 75 degrees. Toulouse at 57
was very strong, as was Goteborg at 33 and
Bratislava at 18. Altogether I counted
twenty strong carrier waves, all of which
could - have Dbeen resolved into loud-
speaker signals of various strengths.

Good Quality

For listeners wanting a good local-
station set the Ediswan Power Pentode
Two more than adequately fills the bill.
Anud for those who are prepared for critical
adjustments of reaction and tuning this
little set is quite capable of bringing in
several of the more powerful foreign sta-
tions, especially if a good aerial can be
erected.

I tested this set with one of the new
inductor dynamic loud-speakers. I can
say of the quality of reproduction just this;
it is really first-class. The set fully justi-
fies the use of a good loud-speaker.

o g e

When Submitting
Queries . . .. ..

Please write concisely; giving essential
particulars. A Fee of One Shilling
(postal order), a stamped addressed
envelope, and the coupon on the last
page must accompany all letters. The §'
following points should be noted.

The designing of apparatus or re-

ceivers cannot be undertaken.
. Modifications of a straightforward
nature can be made to blueprints, but
we reserve to ourselves the right to
determine the extent of an alteration to
come within the scope of a query.

Queries cannot be answered. personally
or by telephone.

&
D
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revolution;
ised the
standard of

design, construction
and performance in
Transformers by
the introduction of

NIKALLOY

The amazing Im-~
proved Reception
that the HYPERMU
and HYPERMITE
give proves that the
association of efh-
ciency with bigness
and oytward indica-
tions of construction
as with older types
is fallacious. These
modern’ compact

HYPERMITE
components yield

positively unequalled results and ensure absclute rcliability and

lasting efficiency.
The highest and most

HYP ERM uniform amplification

between 25 and 7,000 cydles of any transformer in existence.
| Primary inductance 85 henries. Ratio 4-1. Weight 2 1’
+13 ozs. Incontestably the world’s best transformer. =

HYPERMITE The most efficient

transformer in ex-
istence for its size and weight. Primary inductance over 50

henries. Ratio 33-1. Weight 7 0zs. Used by many 12[ 6

of the largest set manufacturers in this country,

Ask your dealer for the leaflets deal-
ing with the R.I. Nikalloy Three—
Hypermu, Hypermite and Hypercore.

R.L LTD., MADRICAL WORKS, PURLEY WAY, CROYDON

91 (Imateur Wu’elﬂﬂ
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MLARTHUR PREEN&CO LB
e UR DREEN&CO

A CHRISTMAS GIFT

That Your Friends will Appreciate

IT'S CHEAP. EASY TO BUILD
and Wonderfully Efficient—

HE CHALLENGE 2’

Capacities :

MIDGET
REACTION
CONDENSER

i ﬁ A DIFFERENTIAL
(! 5

A

-

A great flittle compression {yp2
Condenser.

OF OUR MANY L

5 -::3; FooE :;g ¢ 1,000 volt test. Bakelite and Mica.

; o T 0001 0005 7d.
SLMM. - - XS — .oooz} 6d. 001 84
W 002 - - 2/3 W  .0003 .002 104,

BRITISH LEADERSHIP

SUPPLIERS TO THE
LEADING SET MAKERS
OF THE COUNTRY

GOLDEN SQUARE, PICIADHLY GIRCUS, LONEON.

CATALOGYZ FREE. GERRARD 1652

Advertisers Appreciate Mention of “A.W.” with Your Order
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THE HOW AND WHY OF RADIO

XIH—MAKING THE
MOST OF REACTION

If you are a beginner in wireless, now is your chance to gain a clear conception of its theory

and practice.

knowledge of wireless is assumed.

DECEMBER 13, 1930 _

In this series of articles, specially prepared for the beginner, no previous
It is intended to deal with every aspect of the subject

and the whole series will endow the beginner with sufficient knowledge to enable hirn
to derive the greatest possible interest from the fascinating hobby of wireless

VERY beginner should know something
about reaction. In simple sets
reaction is indispensable. By its aid the
signals passed on to the anode circuit of
the detector valve from the grid circuit are
reintroduced at the grid. The rectifi-

cation process, as I have often explained,

7

h

+LT- HT+

Fig. 1. Simple magnetic reaction circuit
with variable reaction coil coupling

does not eliminate the high frequencies, but
merely allows the super-imposed low fre-
quencies of speech and music to actuate the
low-frequency side of the set.

What Reaction Is

Reaction is the process whereby these
high frequencies in the anode circuit are
made to do useful work. Their reintro-
duction into the grid circuit results in a
considerable build-up of the incoming
signal. In a reaction set a signal arrives at
the grid, is passed through the anode
circuit, is reintroduced into the grid
circuit, and is then finally by-passed to
earth.

The grid circuit of the detector has a
certain power loss, which can be made up
by regeneration, that is, the reintroduction
of grid voltages from the anode circuit.
So long as the grid circuit is absorbing
power, reaction, or regeneration, as it is
sometimes called, is taking place.

It is quite easy to sce that the power loss

of the grid circuit may be more than °

compensated by reintroduced energy. And
when this happens the regeneration process
merges into oscillation, which means that
the valve itself causes oscillations in the
grid circuit, without the help of an outside
signal.

The valve cannot act as a good detector
while it is oscillating (except under a very
special circumstance) so it is clear that the

greatest permissible amount of regeneration
is provided just before the valve starts to
oscillate. The object of all reaction systems
is to feed back energy gradually, so that
the amount of regeneration can be con-
trolled, and so that when the maximum
regeneration is wanted the feed back can be
increased to that critical point just before
oscillation.

Three Reaction Types

In this short article we can discuss only
three of the many .ways of obtaining
reaction. . The simplest possible way is
shown by Fig. 1. The arrow, through the
tuning coils connected across the grid
circuit and the coil in series with the anode
and the primary of the low-frequency
transformer, indicates that the two coils
are variably coupled together.

This system is known as magnetic
reaction, whereby the high-frequency
current flowing in the anode circuit is
induced into the grid circuit, the amount
depending upon the degree of coupling.

-3
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+LT- HTH

Fig. 2. Capacity-controlled reaction with
fixed reaction coil coupling. Note dotted
by-pass condencer

A very important point of this circuit is the
.ooo1-microfarad fixed condenser shunted
across the transformer primary. Without
this condenser the reaction would be
erratic, due to the difficulty of-the high-
frequency current passing through the high
impedance of the primary windings.

This circuit is not in great use these
days, except in one or two commercial
sets, where a fine mechanical control over
the coil coupling can be more readily achiev-
ed than by the amateur with standard
accessories. There is no electrical draw-
back to the circuit, which, in my opinion,
gives just as good results as the circuit of
Fig. 2. But it is much easier to vary a

capacity than to vary an inductance. For
this reason the Fig. 2 circuit is now almost
universal.

Capacity Reaction

Fig. 2 is not so different from Fig. 1 as
might at first be thought. The coil A in
Fig. 2 is passing the high-frequency
current of the anode circuit in just the
same way as in A of Fig..1. But the amount
of current passing through the coil of Fig.
2 is under control, while the -degree of
coupling between the coils is constant;
whereas in A of Fig. 1 the amount of current
flow is constant but the degree of coupling
is under control. Both actions have the
same effect. High-frequency from the
anode is induced into the grid circuit by a
controllable amount.

In Fig. 2, the greater the capacity value
of the variable condenser in series with coil
A and low-tension negative, the greater is
the flow of high-frequency anode current;
and so the greater is the reaction effect.
Since variable condensers are designed to
give a very fine variation in capacity,
this Fig. 2 system provides a very good
control of reaction.

Its effective working depends upon the
diversion of the high-frequency anode
current, normally flowing through the anode
circuit, to the parallel reaction circuit,
At point B in Fig. 2 the high-frequency
anode current has the choice of two path<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>