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THE LEWCODENSER
Type “O*
Capacity-00015—001 M7D.

W

Type
Capaclly ‘00002—'0002 MFD.

2/6 each

ABSORPTION
WAVE-TRAP

AW 6/- each

¢ WHEN USING CERTAIN
TYPES OF €OILS NO CON-
NECTIONS ARE NECEfSARY
WITH THIS COMPONENT

ELECTRIC

The advent of the new Londen cstation
radiating thirty Kw. from Brookman’s Park
as compared with three Kw. from the old
Oxfcrd Street station, has emphasised ths
necessity for really efficient Wave-traps,

With the Lewcos Wave-trap fitted in your
col you have razor-keen selectivity at your
finger-tips—local stations are easily elimin-
ated, and cither of the two Brookman’s Park
programmes can be cut out at will.

The absorption type can be used for separ-
ating distant stations which are next to ons
anather in point of wavelength. For ex-
ample, Langenbors (473 metras) from
Daventry 5GB (479 metres).

A fully descriptive lesfi-t, Reference R.60 will be
sent on rejuest.

W IRE

COMPANY

THE LEWCOS
REJECTOR WAVE-TRAP

Rej:clor Wave-trap, Referene:
R.W.4. 235,425 metres,

Price 7/6 each

The Lewcos Rejector Wawve-trap
is-suiteble for «i'her crystal or
valve Sets:

THE LONDON ELECTRIC WIRE COMPANY
AND SMITHS L IMITED.

CHURCII ROAD, LEYTON, 1LOXDON, E.10
LARGE STOCKS OF LEWCOS RADIO PRODUCTS ARE HELD AT ALfl. BRANGCHESS

Please Mention “A.W.” When Corresponding with Advertisers
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‘The ORMOND
GEAREDDIAL

BEAUTIFUL FINISH
&TRUE ORMOND
WORKMANSHIP

ImprovesYour Sel inboth
Appearances Performance

The
ORMOND ENGINEERING CO. Ltd.

Ormond House, Rosebery Avenue, London, E.C.1

Telephone : Clerkenwell 5334/5/6 and 9344/5/6
Telegrams : « Ormondengi, Smith."

if
i

Siow motion or fast, but always a smoeoth-
ness of action that reveals absolute pre-
cision in every part.

This new. Ormond geared dial is not only
an invaluable asset to the working of any
réceiver but also greatly enhances its
appearance.

The frame is constructed of best quality
bakelite of great strength, highly polished.
Both fast and slow motion are provided.
The former, by lifting the driving knob and
throwing drive out of gear, enables central
bush knob to manipulate the condenser
spindle direct. Slow motion is obtained
by giving driving knob slight twist, press-
ing into gear and operating in. the usual

manner.

The Alumininm dial is indirect
connection with the heel screw,
a Terminal is provided for
separately earthing the dial;
thelatter may thenbeused asan
anti-capacity earthing shield.
Ratio approximately 10 to 1.

Cat. No, R/360 - Price 2/6

—2

Advertisers Appreciate Mention of “A.W.” with Your Order
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highest effee‘tiv@

itk this new Valve

Greater effective amplification is definitely
ensured by the New Cossor Screemed Grid
Valve. This is due to its minute inter-electrode
capacity which has been reduced to the order
of 001 micro microfarads — lower than that
of any other Screened Grid Valve on the
market. Because of this and because grid
current has been eliminated the use of
this new Cossor Valve will considerably
increase the cfficiency of your Receiver.
/

Cossor 215 S.G. 2 volts,
©15 amp. Impedance
300,000 Amplification
Factor 330. Mutual
Conductance 1'1 m.a.[v.
Normal working Anode
Volts  120. ositive

Voltage omn ’
Screen 60 80 20
Price .

THE NEW

Cossor
215 S.C.

GREATEST EFFECT fVE ST A GE &A1 N

A, C. Cossor Ltd., Highbury Grove, London, N. 5. O 6446

Write for fully descriptive folder
No. L35 A.W.on “How to increase *
the range of your Receiver.”’

Please Mention “A.W.” When Corresponding with Advertisers



No. 433. Vol. XVIL

NOVEMBER 1, 1930

BERNARD E.JONES.

Tecunicar Eoiror:

J.H.REYNER.B.Sc,AMIEE.

Tre LEADING RADIO WEEKLY FOR THE |
CoNnSTRUCTOR, LISTENER € EXPERIMENTER.

Researcrh ConsurranT:
W. JAMES.

Assistant Epiton:
H. CORBISHLEY.

NEWS - & GOSSIP-ortve WEEK

MENIN GATE RELAY

N November the Eleventh the Last

Post and Reveille will be relayed by
the B.B.C. * This broadcast has been made
possible by the co-operation of the Belgian
broadcasting authorities” we learn from
Savoy Hill. “The bugle calls will be
transmitted by land -line to the cable
station at Lapanne, whence it will be
relayed by submarine cable to England.”

AIR TO SEA-—VIA LAND

“STUNT” short-wave communica-

tion was established recently between
lan aeroplane and the S.S. Majestic. The
message was picked up by Buenos Aires
‘and re-transmitted to Madrid. From Madrid
it was cabled to Rugby and there relayed to
the Majestic. Will someone claim this as a
record, please?

FOR STATISTICS FIENDS

HOSE with a zest for unusual statistics

will be interested in the following
details of the “total transmitting power”
‘of the various European countries. All the
German Stations together consume a
power of 535 kilowatts. England comes
next with 470 lkilowatts and Russia,
Sweden and Czechoslovakia follow with
222, 120 and 107 kilowatts respectively.

Television personalities in Berlin.

hole disc system which forms the basis of the Baird Television system, and many others.

On the left is Dr. P. Goerz, and on the right is Mr. Sydney Moseley, an official of the
Baird Television Co., and a popular contributor to “A.W.”

France consumes only 64 kilowatts. As
746 watts equal 1 horse-power, the German
stations together consume 717 horsc-power
of electricity !

RADIO CHARITY

ISTENERS should tune in to Midland
Regional on November 6, to hear the
fun at the Midland Radio Circle Hospital
Dance which is being held at Tony’s
Ballroom. Jack Kerr and his band will
supply the music. Most of the staff of the
Birmingham Station will be present to-
gether with many radio artistes, who will be
familiar to listeners. Already about {850
has been raised towards another* Wireless "’
Cot. Each cot costs £1,000 and before the
end of the year, it is hoped the sum will
have been obtained.

BRITISH STATIONS
HETERODYNED

OMPLAINTS have been received

Daventry 5XX, the National 261-
metre station, and the Regional 356-metre
station, are all suffering from heterodyne
interference from foreign stations. This
trouble always crops up when, as the long
evenings arrive, the strength of foreign
stations increases. We understand that
Tatsfield and Brussels are both on the

In the centre is Dr. Nipkow, the Inventor of the spiral-
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track of the wayward stations. Angora is
thought to have caused the interference on
the Daventry wavelength.

A ¢+ BRAIN CENTRE "’

' ITHER the B.B.C. has been indulging
in a little publicity for itself, or else a
daily pressman — in lieu of something
better to write about—has gone crazy about
the new Broadcasting House in process of
construction. Last week a national
“daily”” devoted two columns to an article
which started : “Will the new £500,000
broadcasting house that is in course of
construction at Portland-place prove to be
the greatest brain centre of the modern
world? Will it become the most potent
educational factor since Caxton first intro-
duced his printing press into England?*’

A TIRELESS LARYNX!!
ATER on the inspired writer says:
““Here will be the new tireless larynx
of London, talking all day, and perhaps all
night, to listening millions. Here will be a
tower that is always deaf, but never dumb.
It will be the modern counterpart to the
Tower of Babel, ready to speak every
tongue. . . . !’ It sounds too good to be
true !

“ CANNED " MUSIC
HE programme people at Savoy Hill
have gone the whole hog in adopting
the suggestion that complete programmes
should be given with gramophone records.

NEXT WEEK: A WORTHY SUGCESSOR to THE “GHALLENGE FOUR’’

—THE “GHALLENGE THREE"
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NEWS : & GOSSIP-orHE- WEEK

—Continued

Mechanical vaudeville programmes are to
be broadcast on November 3 and 8, the
complete performances—artistes and inci-
dental music—consisting of gramophone
records, all the announcements being made
by the same means. The first programme
will include eminent American and Conti-
nental artistes, such as Maurice Chevalier, .
Frank Crummitt, Tito Schippa, Jack Smith,
Segovia, Sacha Guitry, and Yvonne Prin-
temps. The second programme will. be
devoted to British artistes, Sir Harry
Lauder, Gracie Fields, Gertrude Lawrence,
Henry Ainley, Sidney Howard, and others.

FOR THE CRUSADERS'!

HEN Lord Beaverbrook first sug-

gested broadcasting a talk on Empire
trade, the B.B.C. thought the subject so
controversial that the leading political
parties were approached, with the idea of
presenting a. comprehensive variety of
views. But so far the parties have not
shown any anxiety to express their views
on the tariff question before the micro-
phone. DPatience at Savoy Hill is pro-
verbial, but the programme department
cannot wait for ever, so on November 26
Lord Beaverbrook will give listeners his
long-awaited talk. Parties will be given a.
chance to reply when they have heard what
Lord Beaverbrook has to say !

MOORSIDE EDGE AGAIN

HE Northern Regional will, according

to latest B.B.C. statements, be testing
at the end of the year. By March, 1931,
the engineers hope to have botk wave-
lengths in operation. It is fairly certain
that all the northern relays will then be
closed down, with the exception of Hull,
Liverpool and Newcastle. We hear that
they are assembling the Diesel oil engines
and that one transmitter has already been
Jelivered. They are now wiring it up—
without the help of an ‘“A.W.”’ blueprint !
The masts-are within 10 or 20 ft. of the top.

, prepared

There are three of them, each 500 ft. high,
carrying the two regional aerials.

SCOTLAND STILL WAITING
HILE chetring news . of rapid
progress at the Northern Regional

centre comes to hand every week, nothing
seems to be moving with regard to the
Scottish  Re-

B.B.C. centres; London, for example, has
a radio circle membership of 36,735, while
the Northern area has 8,449. In the
Midlands the circle embraces 7,115 mem-
bers; in the West, 2,518; and in Scotland,
2,538. In - connection with Children’s

Hours we are interested in the start of a
series of talks entitled ‘“Here and There’’

gionallocation.
The B.B.C'’s
contractors are
to
start work the
moment, = the
final docu-
ments are
sealed, signed,
and’ delivered.
It is fairly
obvious that
Falkirk is tobe
the location.
In the West we
hear that the
B.B.C. engin-
eers have de-
parted from the
Quantocks for
a region nearer
the coast.

CONDENSER
¢« MIKES *’

OR talks

and big
orchestral pro-
grammes the B.B.C. is using condenser
microphones quite extensively. We hear
the engineers are engaged on tests of all
kinds of condenser microphones, which are
extensively used in America. An engineer
pointed out that this type of microphone is
useless in outside broadcasting work. The
reason given is that the main amplifier has
to be connected as near as possible to the
actual microphone, inside which is a small
resistance-capacity-

¢ My new set’s tone,

No doubt you’ve heard,

Is like the trill

Of a carefree bird."”

His neighbour muttered
With a scowl,

“ The bird that you mean
Is an ’owl!”’

coupled amplifier.
‘“‘Condenser micro-
phones may give
very fine quality
and freedom from
background hissing,
but they are very
delicate in adjust-
ment - and they
need attention all
the time,’’ says an
engineer.

THOSE
CHILDREN'S
HOURS

N answer to

those who would
scrap the Children’s
Hour feature in
B.B.C. programmes,
Savoy Hill has
issued some inter-
esting figures rela-
ting to membership
of the various radio
circles organised at

Reveille through B.B.C.

A new invention ? Baron von Ardenne, the well-known German scientist,

is now at work on an invention which will have somewhat the same effect

as the Stenode Radiostat, and will enable more stations to be crowded into
a small wavelength channel

by Commander Stephen King-Hall, rather
on-the lines of Vernon Bartlett’s talks on
“The Way of the World.”’

DIVERSIONS ONCE MORE

ULL of ingenuity after an interval of

some months, the “0.B.”’ department
of the B.B.C. is again preparing a series of
Diversions. The first of the new Diversions
will be given on October 31. Up to the time
of writing nobody knows what the Diversion
will consist of. Much depends upon where
the wandering microphone decides to rest
for a while.

~ “THE WRECKER '* CANCELLED

N place of “The Wrecker,”” by Robert

Louis Stevenson, which was to have been
broadcast by the B.B.C. on November 25
and November 27, we shall hear “Dr.
Jekyll and Mr. Hyde.”” This novel has
already been turned into a play, and a
film has been made of it. Tt will be
interesting to see how the radio version
compares with them.

A YPRES ECHO

AS already announced, the Ypres bugles
will sound the Last Post and the
stations on
November 11. Itis rather curious to relate
that the Belgian buglers did not know the
Reveille call, so four printed copies of all
British bugle calls have now been sent to
them. These buglers nightly sound the
Last Post outside the Menin Gate, from
which the B.B.C.’s broadcast will be
made. ;
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INCREASE YOUR RANGE AND SELECTIVITY BY ADDING THE

OHMIC-COUPLED "DX” UNIT

T this time of
year many
people get dissatis-
fied with their recep-
tion. No doubt you
sawthelatestgadgets
at Olympia and are
wondering whether
or not you will re-
build your receiver,
the results from
which you realise are
not so good as can
be obtained with
1931 equipment, and
perhaps on the score
of £ s. d. you have
already decided that
the old set must do
for another season.
Well, if that is the case, here is a cheap
way out of the difficulty

Why not add to your existing set a
simple unit embodying a screen-grid H.F.
valve? With this, as you know, you can
improve the reaching-out properties of your
existing set, and at the same time you can
sharpen up tuning. A screen-grid valve
can be added to most sets, even to those
already having one high-frequency stage,
but in this, of course, the need for the
addition should not be so apparent.

The unit described and illustrated here
will make its biggest appeal to users of
two- and three-valvers, which have not a
high-frequency stage and which, therefore,
in most cases will be suffering from lack of
range and flatness of tuning.

The AMATEUR WIRELESS Technical Staff
has designed this unit so that it is quite
stable and can be connected up to an
existing set just as’ easily as you would
connect up an additional low-frequency
stage. In fact the addition of this unit is
easier, because an extra low-frequency stage
may need more high tension than can be
spared, whereas this unit will not increase

A rear view
of the DX Unit

The DX Unit coupled to a receiver

the high-tension consumption by an appre-
ciable amount.

The unit is efficiently screened and you
will not find that it is tricky to adjust. It
is much better to add a complete unit
than it is partly to
re-wire a set, because
there is so much in lay-
out and design that can
cause bad results if the
parts are not properly
arranged. It must not
be supposed that the
addition of a screen-
grid stage automatically | ¢
sharpens up the tuning.

As a general rule, the
greater magnification
given by a screen-grid
valve results in some-
what flatter tuning,
because so many more g

j/{ 0003 max.

0005 ‘0005

70hms 2

A 0003 pre-set
condenser is in the
aeriallead both when
the Ohmic-coupling
arrangement is in
and out of circuit
and a tapping is
made to an inter-
mediate point on
both coils. A rapid-
movement change-
over switch enables
the aerial to be taken
(through the pre-set
condenser) to either
one coil or the other
according to whether
the band-pass ar-
rangement is wused
or not.

Tuning is carried out with both con-
densers when the band-pass circuit is in
use and, of course, with only one
when long-wave reception is being
carried out. The coupling resistance

HIZ

AT

HF
Choke
-

7
o 5.
—OHTI-
N, -oL.T-

IMFa

stations can be brought
in that greater jamming
is inevitable. In this
unit the new Ohmic-
coupling principle de-
veloped by our Tech-
nical Editor has been used because this
gives extraordinarily sharp band-pass
tuning and at the same time enables the
full DX results to be obtained from the
screen-grid valve without cutting down its
magnification.

- &

A little deviation from the original Ohmic-

coupling layout is made in this unit, for
ganged condensers are not employed.

The general arrangement is most readily
seen from the theoretical circuit diagram.
You will see that provision has been ‘made

_g‘ for working both on the medium and long

wavelengths although, of course,
the Ohmic- couplmﬂ band-pass
effect takes place only on the
medium waves where it is most
needed. TFor long-wave recep-
tion, however, the band-pass
circuit is cut out by a switch
and a very selective
tuning arrangement is wused
for above 1,000 metres re-
ception.

bt o0/ T+

The circuit of the Ohmic-coupled unit

should on no dccount have a
greater value than 7 ohms and it is
advisable to adhere to the component
specified. The Ohmic-coupling circuit
really does give efficient band-pass tuning
and the control provided by the rheostat
will be appreciated.

The rest of the screen-grid valve circuit
is arranged in the conventional way, and
the couplmg to the following valve (that is
the first valve of your set) is by means of a
.0003 fixed condenser, H.T. to the screen-
grid valve passing through a high-frequency
choke. The screen of the screen-grid valve
is stabilised by means of a by-pass con-
denser between the screen terminal and

earth.

The accompanying panel shows the parts
that you will need for the construction of
this unit. A blueprint can be obtained
which gives the layout and wiring of this
unit in full size. The price of the print
is one shilling and it can be obtained
from the Blueprint Department, AMATEUR
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WiRELESS, 58-61 Fetter Lane, London,
E.C.4. A small reproduction is given here.

You will see from the photographs-and
layout diagram that the dual-range coil is
fitted on the panel with the auxiliary band-
pass coil mounted behind it on its small
ebonite supports. No screening is really
needed between these two coils because the
fields are at right angles. The scréening
between the tuning condensers is essential,

for coupling between one and the othet
upsets the band-pass effect.

The two-way switch for putting the band-
pass circuit in and out of action is mounted
on the panel, and the leads to it should be

Components Required for
DX Unit

Ebonite panel, 12 in. by 8 In. (Trellyborg,
Beeol, Lissen).

Baseboard, 12 in. by 9 in. (Clarion, Camco,
Pickett). .

Two .0005-mfd. variable condensers, (Burton,
Lissen, J.B., Formo, Igranic, Dubilier, Lotus,
Polar).

7-ohm panel-mounting resistancs
Varley, Sovereign, R.I., Igranic).

Dual-range coil (Bulgin type A, Tunewell,
Sovereign).

Band-pass coll (Wearite).

- Single-pole change-over switch, rolary type
(Bulgin, Benjamin, Readi-Rad, Lotus).

High-irequency ehoke (Readi-Rad, Lewcos,
Varley, Wearite, Sovereign, R.IL, Tunewell,
H. &B.).

On-oft filament switch (Benjamin, Bulgin,
Lissen, Lotus, Sovereign, Igranig).
Panel brackets (Lissen, Bulgin, I.& B,
Readi-Rad).

1-mfd. fixed condenser (T.C.C., Dubilier, Lis-
sen, Igranic).

.0003-mfd. fixed condenser (Telsem, Dubilier,
T.C.C., Igranie, Graham-Farish, Watmel).

Pre-set condenser .00003 to .00027 mid.
(Igranic, Formo, Polar, Sovereign, Lissen, R.L).

Partition sereen, 8 in. by 7 in., with valve
holder for S.G. valve mounted (H. & B.).

Four terminal blocks (Lissen, Belling-Lee,
Junit).

Connecting wire (Glazite).

(Lissen,

Two slow-motion dials (Igranic °‘ Minor,”
Brownie).

carefully arranged as shown. The second
switch on the panel is in the screen-grid
valve filament circuit. We do not re-
commend that you make any modifications
to the layout, particularly so far as the

646

band-pass components are concerned.
Wheén you add the unit to your set just
makesure that the filaiment connections are
in order—that is that negative high
tension is connected to negative low
tension as in the unit and not to positive
low tension as is the case with some sets.
1f you find that the negative to positive
connection exists in your set then it is
advisable to alter it to the more conven-

NOVEMBER 1, 1930

the tuning condenser of the unit step by
step with the main tuning condenser of
your set. Reaction should be set at zero
and you should tune in two or three of the
local stations to get the ““hang’’ of the
controls before you attempt ta receive
foreign stations.

When a few condenser settings' are
known, and when you feel fairly well
acquainted with the controls of the set,

BLUEFPRINT
NOAW 255

PANEL/2:8
RHEQSTAT 70hms
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Compare the plan view :
above with the wiring PRE-SET CoX
diagram and layout on 0003 mid|
the right. A full-size

blueprint of the latter
is available, price 1/-

{bottom.
Ferminal)

tional negative to negative arrangement.
If the unit with the negative to negative
wiring is connected to a set with negative
high tension connected to positive low
tension then the low-tension supply will
be short-circuited. The high tension for the
unit is taken, of course, from existing
batteries.

A voltage of 120 or so is needed for the
anode of the screen-grid valve and the

- screen-grid should be taken to a tapping

point of between 70 and go volts. This
value is comparatively critical and you
may need to experiment a little here in
order to get good results. You will, of
course, use a screen-grid valve which has
the same filament voltage as the other
valves in the set. Any standard screen-grid

* valve is suitable.

For an initial test connect the unit up to
the receiver, and if there is a pre-set
condenser in the aerial circuit of the set
itself set this at its maximum value or,
alternatively, short circuit it. Set the band-
pass Tesistance at maximum (that is
making a direct short-circuit) and try the
receiver out without the band-pass arrange-
ment. You will, of course, need to adjust

then you can switch over to the band-pass
circuit and make use of the additional
selectivity. You will then need to keep the
band-pass condensers also approximately
in step.

Do not forget to switch off the unit, by
means of the filament control, when the
main set is switched off.

AU WA A S84
% When Asking
Technical Queries
PLEASE write briefly

/]
/]
4
/|
A Fee of One Shilling (postal order
or postage stamps) must accompany
each question and also a stamped
addressed envelope and the coupon
which will be found on the last page.
Rough sketches and circuit diagrams
can be provided for the usual query fee,
Any drawings submitted should be sent
on a separate sheet of paper. Wiring
plans and layouts cannot be supplied.

Queries cannot be answered personally
or by teclephone, %
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VHOSE responsible for the production
of radio drama are faced with one very
mportant problem—the problem of con-
veying a definite impression without the
jnvaluable aid of sight.

How often one notices a gesture, an ex-
ression, an almost indefinable movenient
1sed by an actor or actress on the stage
‘which “may, perhaps, entirely alter the

eaning of the spoken word; but with the

radio play, the whole point must be con-
veyed by voice intonation alone.

And so a new type of actor and actress

lcame into being—the B.B.C. have &
repertory company of them now-—per-
formers who have carefully studied this
new form of histrionic accomplishment.

In the old days, if we may use the term—
for the radio play is as yet still only in its
infancy—these productions were done from
one studio only. You would see as many as
a dozen principals, a chorus, a crowd, an
‘orchestra, an effects man, complete with
‘““gadgets,” producer, announcers and so
on, all crowded together in one large studio
at Savoy Hill endeavouring to give a radio
representation of Shaw’s St. Joan, Shakes-
peare’s Twelfth Night, or something equally
ambitious; and, needless to say, “the con-
ditions were terribly difficult.

e

Of the many thousands of people who regularly listen to

the programmes, it is probable that the vast majority are

quite unaware of the highly technical orgeanisation which

has to be employed in order to produce a radio play.

Below is some first-hand information by one who has
been responsible for many productions

A NEW ART : MULTI STUDIOS :

Tommy Handley (extreme right) leads
a rehearsal of a studio revue called

‘When one remembers the sensmvxty of
the microphone, the task of the engineers in
collecting all the sounds will be appreciated.

And so as time went on the B.B.C.
experts decided that things must be
improved and about three years ago, a
weird and wonderful contraption was pro-
duced, which, now that it has been modi-
fied, and generally perfected, is known by
the imposing title of the Dramatic Control
Panel.

To lock at, this D.C.P. as we might as
well call it, is
very much
like an, ordin-
ary enlarged
wireless set.
It measures
about four
feet long by
two feet high
and has a
series of
knobs on its
face, each
marked with
the number.
of a studio,
and fitted in
addition with
a_pointer

e How'_s That !"!

on a finely
marked diatl
let into the panel itself, the degree of plus
or minus in use at the time. Now the main
function of the D.C.P. is this. It was found
inconvenient to crowd everyone into one
studio and a successful experiment was

made which consisted of se parating each’

section—that is, by putting the actors in
one studio, the orchestra for the incidental
music in another, the effects in a third
studio and so on and knitting all the various
microphones together by means of this con-
trol panel, the knobs being used to vary
the volume of sound during the “ knitting”’
process, before the ﬁnal effect is sent
through the transmitting station by or-
dinary “land” line.

As soon as the success of the D.C.P. had
been established, engincers and producers

THE DRAMATIC CONTROL PANEL :

which records .

“FLICKING ™’

got together and started further ecxperi-
ments.

One of the most outstanding discoveries
was the process known at Savoy Hill as
“fading.”

Suppose, for example, that the two
principal characters in a play are sitting
talking.in'a garden and on a cue the pro-
ducer wants to give the impression of a
change of scene—we will suppose that
Scene 11 is in a popular restaurant.

There is no need for the actors to move.
Their voices in the garden are coming down
to the D.C.P. via the microphone. in the
studio and when they have finished Scene I
they remain just where they are until they
get the signal to commence Scene II, which
signal is given to them by the producer
flashing a red light suspended in a promi-
nent position just over the microphone.
Each studio has one of these flash signals
operated by a series of numbered switches
situated just by the dramatic control panel.
“Flicking *°

Now what is happening to convey the
change of scene to:the listener >

As soon ‘as Scene I is over, the producer
signals the ecffects studio—they call it
“flicking,” and just as soon as the effects
expert gets this “flick” he starts off with
his restaurant noises—conversation, the
rattle of plates, the clinking of glasses, etc.,
and in the same way via his microphone the
sounds are conveyed to the D.C.P.,-and the
volume of them controlled by the producer
by means of the knob labelled “ Effects.”

In the same manner the orchestra in
another studio is *flicked” to commence,
and the producer gradually “fades in”’ the
ensemble to just the right volume so that
the actors’ voices are most prominent and
the background of restaurant noises and
orchestra just sufficiently subdued not to
interfere with the dialogue.

Of course, on the wall opposite the panel
is ‘a loud-speaker through which all the
microphones in use reproduce simul-
taneously, so that the producer can hear for
himself if he has got his ‘' fades” correctly
and adjust them where necessary.

Apart from anything else..the D.C.P. is
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invaluable at rehearsals, because suspended
over it is a microphone connected to loud-
speakers in every studio in use, so that the
producer can “ talk back” to everyone con-
cerned, issuing instructions, altering lines
and so on. (This n¥crophone is, of course,
disconnected during the actuwal trans-
mission. )

Recently gramophone records have been

playing an increasingly important part in
the production of radio plays.
Effects from Records

It was found that however exact a repro-
duction by artificial means of a certain
sound was, it never sounded really like the
actual thing after it had reached the
listener; but it was also discovered that
a' gramophone became considerably
“‘sweetened’” through the same process,
the needle scratch being almost eliminated
and sounds of birds, tube lifts, music,
steamer syrens and so on, when recorded
and sent out through an electric’* piclc-up*’
were almost indistinguishable from the real
thing.

And so the Effects Department set out

to make a set of records of actual sounds’

which could be used in radio plays and for

the past two years this work has been
going on.

During this timc an almost unique

collection of records has been accumulated,

- amounting to some two or three thousand,

€48

none of which, of course, will ever be issued
to the public and which embrace such
widely separated subjects asribald laughter,
thrush in full song, a steamer leaving dock,
restaurant chatter, an aeroplane crash, a
running motor car engine, and so on, most
of which have been recorded from real life.

Some of the difficulties attendant on
such recordings can be well imagined and

the Zoo has proved in-
8 valuable for the animal
sound records.

On -one occasion last
year the B.B.C. officials,
together with the
gramophone recording
experts, spent nine
hours on end at Oxford
Circus tube station ob-
taining records of tube
lifts and underground
trains for a play which

The leaders of “Winners”
before the microphone,
and (right) fierce action in
the studio in the course of
the radio play “Grey Ash ™’

when produced only
lasted am hour alto-
gether.

Of course, like every-
thing else highly
technical, the engineers
have evolved abbrevia-
tions for most things
connected with broad-
casting, but nowhere
in the great building at
Savoy Hill is there such an imposing list
of these abbreviations as there is in the
Dramatic Control Panel room.

Here is a typical set of instructions
issued to all concerned by a producer, which
in its abbreviated form looks more like a
secret code than a perfectly ordinary
requisition for the requirements of a play :

“29/5/30 Reh. Squirrel’s Cage. 14. D. C.
L. S. 97. L.S. Studios. z. 2E. 2G. 4. 8.
echo 4.”

Which being interpreted means that on
the 29th of May, 1930, there will be a

NOVEMBER 1, 1939

rehearsal of a play called The Squirvel's
Cage; that there are fourteen people in the
cast; that the dramatic control panel will
be required with a loud-speaker in the
room and that loud-speakers will be wanted
in all the studios concerned. Further, that
the following studios are to be connected
to the panel : No. 2 probably for the use of
the artistes concerned; No. 2E (E stands
for effects), No. 2G (G is the gramophone
studio); No. 4, where the orchestra will
probably be; No. 8 where perhaps a piano
or celeste will be situated. *““Echo 4" is
interesting. :

Echo Effects

One of the scenes in the play may be
supposed to take place in a village hall, or
perhaps a church, and to get the effect, the
voices must be made to echo a little, thus
indicating the situation.

To get this effect the microphone in No.
4 studio is, in addition to being connected
to the D.C.P. as usual, also connected to a

loud-speaker situated in an empty room
with a stone floor.

Exactly opposite this loud-speaker is
another microphone which ‘‘takes in” the
sound of the loud-speaker and also the
little bit of echo produced by the stone
floor, and in its turn conveys the result to
the producer at the D.C.P. who in his turn
modifies or increases it or even cuts it out
altogether (when the scene changes again),
before “relaying’ the result to the
listener.

(To be continued next week)

THE
MEANING OF ¢« MU?”
- MP. factors’” and “mu’s” are two of

the mysterious things which a valve
user has to face, when attempting to find
out how a valve works.

The amplification factor of a valve may
be defined as the theoretical maximum
signal amplification of which the valve is
capable. Under practical conditions this
maximum can never be attamed, but the
factor serves as a useful guide by which to
compare valves of similar impedance.

Obviously, the higher the amplification
factor the better the valve, other things
being equal, except in the case of three-
electrode outpvt valves which, generally
speaking, do not require a high amplifi-
cation factor because sufficient signal

amplification is obtained in the previous
stages.

The mutual conductance is a measure of
the mutual effect of the impedance and
amplification factor of the valve. Numer-
ically it is equal to the amplification factor
divided by the impedance and multiplied
by 1,000, and is expressed in ‘‘ milliamperes
per volt.”’

The main point to consider in choosing
a valveis to select one having an impedance
suitable for the position in which it is to be
used. Of several valves having approxi-
mately the correct impedance, those with
the highest mutual conductance are the
better, and of twa or-more valves of suit-
able impedance and with approximately
equal mutual conductance, that having
the highest amplification factor is the best.

. K. U.

A NEW STATION FOR
FINLAND

“JFYHE new high-power Finnish station

has an aerial power of 13.2 kilowatts,
at 80 per cent. modulation. The transmit-
ter is of similar design to the new Trieste
station in Italy, but there is one important
difference in the frequency control of the
Finnish station, which will incorporate an
oscillating crystal.

An oscillating crystal enclosed in a ther-
mostatically-controlled heat-insulated box
will be fitted to provide the drive frequency.

The station will be situated at Viipuri,
and arrangements have been made for land-
line and speech-control equipment for
simultaneous broadcast transmissions from
Viipuri and the existing Finnish station at
Helsingfors.
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A SUPER-SENSITIVE DETECTOR

Modern broadcasting conditions demand modern detector valves
—valves capable of giving the maximum strength from weak sig-
nals yet able to handle without distortion the larger signal voltages
obtained in receivers embodying one or more efficient high
frequency stages.

The Mullard P.M. series of sensitive detectors, by virtue of their
high amplification factors and other efficient electrical character-
istics, amply fulfii these requirements and make excellent
transformer-coupled detectors. Their use is, however, not confined
to the detector stage, for they may also be employed with success
as transformer-coupled low frequency amplifiers,

The correct valves to use are :—

2volt: P.M.2DX; 4voit: P.M. ADX; 6-volt: P.M. 6D.

P.M. 2DX CHARACTERISTICS.

Max. Filament Voltage 2.0 volts *Anode Impedance 10,700 ohms
Filament Current 0.2 amp. *Amplitication Factor 13.5
Max. Anode Voltage 150 volts *Mutual Conductance {1.25 mA/v.

*At Anode volts 100; Grid volts zero.

PRICE 8/6

Mullard

THE - MASTER - VALVE

Advt. : The Mullard Wiveless Service Co., Ltd., Mullard House,
Charing Cross Road, London, W.C:2

Ak
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NOW IeSS I‘EChal’ging E Exide “D" Series L.T.

Batteries can last a long fime on one charge . .. they are made {or modern
economical valves . . . they allow you fo use a battery of sensible size . . . they

don't sulphate even under the most severe conditions.

See hOW YOU save ! You get an Exide “D" Series

Baitery of iwice the size of older fypes at the same price . . . add to this the

saving in upkeep and you have the world's most economical battery.

75

The battery for your sef.. . gem of con-

struction . . . differently coloured and shaped terminals distinguish positive from
negative even in the dark ... completely acid proof. .. strong mefal carrier

free. Remember, next time, Exide “D" Series for Low Tension.

Prices per 2-volt cell: DTG, 20 amp. hrs. 4/6 DFG, 45amp. hrs.8/6 DMG, 70 amp. hrs. 11/-  DHG, 100 amp. hrs. 14/6

Obtainable from Exide Service Stations or any reputable dealer. Exide Service Stations give service on every make of battery

Exide Batferies, Clifton Junclicn, near Manchesfer. Branches at Londen, Manchester, Birmingham, Bristol and Glasgow
Lia

You will Help Yourself and Help Us by Mentioning “A.W.”” to Advertisers

L —_
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A BAG OF NUTS?

ON'T you think I deserve it? A week

or two ago I prophesied that there
would be a sudden marked improvement,
both in all-round signal strength and in the
number of stations receivable after the
middle of October. If you remember,
things were not too good when I wrote, one
of those temporary setbacks having oc-
curred that we all know so well. My
prophecy came true, sure enough, for the
improvement in conditions duly occurred in
the form of quite a hig jump just after the
middle day of the month. Stations are now
coming in remarkably well on both the
broadcast and the long wavebands. If you
haven’t done any foreign listening of late,
now is the time to get down to it once
more. You can pick up on most nights a
dozen or more stations whose programmes
come in so well that they provide genuine
alternatives to those of the Regional and
National stations. Luckily, too, most of
the best stations are rare sufferers from
heterodyne and other interference.

LOUD-SPEAKERS FOR SOFT
SPEAKERS

OST law courts seem specially de-
signed for bad acoustic qualities and
most witnesses appear to be unable to
speak in anything above a whisper. The
problem of making the inaudible witness
audible has been solved by means of the
ever-useful wireless valve in South Africa.
At the front of the witness box in one
South African ¢ourt a microphone, com-
lete with amplifier, has been installed.
laced, so that the court usher can reach it
conveniently from his seat, is the knob of a
volume control. Whenever. a muttering or
mumbling witness goes into the box the
asher simply turns him on to the required
‘strength by moving this knob in a clock-
wise direction until everybody is satisfied.
A splendid idea, I think. It is a pity that
nobody can invent a minifying apparatus
to reduce the volume of noisy orators who
roar and ramp until one’s ears rattle.

I WONDER WHY ?

( FTEN I wonder why more use is not

made of the pick-up-and the wireless
set for the playing of gramophone records.
Of course, there are thousands wupon
thousands of pick-ups in general use, but it
is surprising to find how often a man who
possesses a first-rate wireless set and an
ancient gramophone never thinks of using
his note-magnifying valves and his loud-
speaker instead of the dilapidated sound-
box and horn of the gramophone. A case in
point arose the other day, when a daughter
of a house at which I was staying turned on
the gramophone because none of us much
cared about what was coming through on
the wireless. She apologised for the quality,
explaining that the gramophone was a bit
out of date. It certainly was. Now, the set
is a beauty, and on its panel is a pair of
pick-up terminals and the necessary switch,
1 asked why they didn’t use a pick-up, and

nobody seemed to know the answer. 1
happened to have with me one of the latest
type that 1 had bought when .passing
through London on my way down. Run-
ning up to my room, I collected it and had
it working in two or three minutes. The
difference in the quality was perfectly
astonishing and paterfamilias was ordered
to provide a pick-up at the earliest possible
moment.

A MOOT POINT

ALKING -of pick-ups, I find that

opinions differ quite a lot with regard
to the best place for the volume control.
Some people like to have it straight across
the pick-up, whilst others apply it to the
output valve. To my mind, there is no
doubt at all where the pick-up should be.
If you put it across the grid circuit of the
output valve you can cut down the strength
right enough, but you cannot make abso-
lutely certain of good quality, for the pre-
ceding valve may be suffering from over-
loading. I plump every time for wiring the
volume control across the pick-up ter-
minals. You can then regulate to a nicety
the size of the voltage swings applied to the
grid of the first valve and prevent over-
loading from taking place. In a well-
designed set, so long as the first valve is
working well within itself, the others will
not be receiving more than they can cope
with properly. It is quite easy with the
pick-up in this position to find the best
adjustment, for all that you have to do is
to reduce the volume a little and to see
whether this improves the quality. If it
does, then overloading was previously
taking place.

WILL IT COME ?

HE weak point of radio up to the

present is undoubtedly the loud-
speaker. I don’t mean to say that loud-
speakers are not good. They most certainly
are, and the best of them can reproduce
both speech and music naturally and with-
out a trace of distortion. What I am
driving at is that for a close approach to
perfection in reproduction the loud-speaker
requires the dickens of a lot of juice. I sup-
pose that if you want pretty big strength
you must think about giving the output
valve at least a couple of hundred volts. It
is still better to use a pair of output valves
in push-pull, and this means that you must
allow for a pretty useful number of milli-
amperes. To be at its best, a full-size
moving-coil speaker probably needs from
10 to 20 watts, which is really an awful lot.
The trouble is that such a very small pro-
portion of the  power supplied by the
output valve can be diverted into doing
really useful work. Most of it—about
99.9 per cent., I believe—is frittered away
in doing completely useless jobs, such as
heating up the windings and so on. Some
day, I suppose, we shall have a really
efficient loud-speaker which will give first-
rate quality with big volume for quite a
tiny wattage. There is a fortune awaiting
the man who can solve this problem,

AL~ -
FAMILY PARTIES

MUST say I like the way in which many

of the American broadcasting stations
let the listening | public know who the
announcers are anfl all about them. This
gives a family party atmosphere, whichis
just what is wanted to keep a circle of
listeners together. In this funny country of
ours the announcers are merely voices,
cultured, but completely impersonal. To
the public at large they are just like so
many disembodied|spirits, which exist only
when the wireless set is switched on. There
is a big difference over on the other side of
the Pond. Tune in to an Aruericar. Station
and it won't be long before you hear the
announcer tell you who he is, thus estab-
lishing friendly cgntact at once. In the
bright little weekly paper published by
WLW you find not only the station pro-
grammes, but alsa quite a lot of amusing
gossip about ‘the announcers and the rest
of the studio staff. If one of them starts
growing whiskers, or buys a horse, or falls
off it, or puts on 'weight or loses it as a
result of the eighteen-day diet, you are told
about it by a witty gossip writer. An
excellent idea, I think, and certainly one
that I would like to see adopted—in modi-
fied form, at.any rate—in our own country.

NOT DEAD YET

NE still comes across quite a few
people, both talkers and writers, wlo
continue to give rules about wireless which
have long ago been proved completely
fallacious. One of these accepted notions
that still sometimes sees the light of day is
that if you have a “T’" aerial you must
take the down-lead from the exact electrical
centre or there will be a big loss of efficiency,
since one arm of the aerial will be tuned to
one wavelength and t’other to another.
1t is some years now since this belief was
blown sky high and by a series of experi-
ments it was shown that it did not matter
two hoots where the down-lead came from
so long as it was properly attached to the
roof portion. In any case, I should rather
like to see one of /those who still urge
beginners to find the'exact electrical centre
engaged himself in doing the job. He might

“find it rather a pretty problem in some

cases. As a matter of fact, we listeners will
need. to worry ourselves less and less about
aerial ‘problems, for with the growth of
high-powered stations and the increasing
efficiency of receiving sets, the outdoor
aerial will probably be as much a back
number as the penny-farthing bicycle in a
few years time. -

WHAT’S BEST INDOORS ?

HERE are all kinds of indoor aerials

and there probably is no universal
best type. Some kinds seem to do best in
some houses and other kinds in others.
The great difficulty with any kind of
suspended indoor aerial is to keep the
capacity reasonably low. It is surprising,
in fact, how big the capacity of an indoor
aerial can be. The other day I compared g
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simple type with an outdoor aerial. The
indoor arrangement consisted of a single
length of Nu. 20 d.c.c. slung round three
sides of a large landing, the down-lead
coming straight down the well of the
staircase and being taken into the living-
room through an insulating tube let into
the wall. Its capacity turned out to be
véry considerably higher than that of -a
25-ft. high outdoor aerial consisting of a
single length of 7/22. I am not at all sure
that the most effective indoor collector—
at any rate, in houses situated on fairly
high ground—is not the earthed frame.
1f you earth a frame it loses nearly all its
directional properties, but my own experi-
ments show that in my house, at any rate,
it is more effective than any kind of sus-
pended wire. Wind the frame with Litz
and you can produce something of re-
markably low high-frequency resistance.
Since though, the directional properties
are lost, you must rely for selectivity upon
the circuits of your set alone.

A QUEER POINT

FRIEND of mine uses nothing more

ambitious than a two-valve set,
whilst I have two first-rate H.F. stages'in
front of my detector and a single note-
magnifier. He uses a good outdoor aerial;
mine is an indoor. His house, though not
more than half a mile away from mine,
stands about 159 ft. higher. Owing
probably to the remarkably smooth reaction
control of his set, he is able to receive a
very respectable number of foreignfstations
at good loud-speaker strength; though I
can, of course, bring in more, thanks to
my H.F. amplification. Now, here is
something very queer.  Stations such as
Rome, Stockholm, and Turin we both
receive with ease, but Budapest has not for
a long time been much more than a
moderate signal for me. My friend gets him
on good nights at terrific loud-speaker
strength. in fact, this station comes in
more powerfully on his set than the three
already mentioned. It is all the more
curious since Budapest comes in almost at
the top of his medium-wave condenser
dial readings; that is to say, with nearly
the whole of .co05 microfarad in parallel
with the grid coil. Wireless is full of
strange things, but this is one of the
queerest that T have come across for a long
time.

BAND-PASS SUPER-HETS

AND-PASS filters are very much to
the fore these days, and T am tempted

to wonder, as_1 have often done before,
whether a band-pass super-heterodyne will
make its appearance. I remember discuss-
ing this point with Captain Round, of the
Marconi Company, a long time ago, and he
suggested that this system should possess
many advantages over the usual. The idea
is, of course, that the intermediate stages
should be constructed on a band-pass
principle, so that they accepted just the
band width of 10 kilocycles required and
cut off very sharply on either side. The
only difticulty, of course, is that of expense,
because the units would have to be matched

up very accurately, not only as regards
each individual unit, but the whole series

used in the intermediate stages, and this-
in considerable

would probably result
expense.

ANOTHER SYSTEM

HERE is another possibility of ob-

taining the selectivity which is required,
to-day without the use of band-pass filters
and without the loss of quality, namely,
by the use of the new Hyperdyne principle,
which our Technical Editor is describing
in Wiveless Magazine. 1 was over at
Elstree the other day, and had an oppor-
tunity of testing the actual receiver which
has just been completed, and I must say
that I was both pleased and surprised with
the result. It is a long time since we had
anything really new in wireless, and this
certainly seems to have several novel
features which may make the system one of
the most popular which we have seen for
some time.

I believe that I have said something
about this set on a previous occasion. I
know that I saw it when it was strung up
on the bench, occupying the greater part
of one side of the laboratory, but it has now
been condensed into a very respectable
little gadget only 21 in. long, and even then
it is not by any means unduly condensed,
so that it appears to have proved quite
practical in actual operation. I must not
say any more about it at the momerit, but
I certainly recommend those who are keen
on DX, to look out for this receiver when
it appears.

RAILWAY BROADCASTING

IN Canada, as you probably know, broad-:
casting is conducted mainly by the
National Railways, which run a chain of
big stations. None of them yet has achieved
super power, but I believe that plans for
big increases are on the way. Though the
railways are so largely responsible for it,
broadcasting in Canada is exceedingly well
done and listeners are assured of a first-rate
service. I was particularly interested in a
pamphlet sent to me recently showing the
arrangements which are being made for the
Sunday programmes. As readers know, I
have always maintained that the Sunday
programmes should be amongst the best of
the week, and I have had occasion to
criticise our own people on this score. The
C.N.R. stations put out first-rate pro-
grammes on Sundays. An excellent con-
cert is always arranged and only the best

-artistes need apply to make usc of the

microphone.

ANOTHER “CHALLENGE” SET
NEXT WEEK—

A THREE - VALVER

WITH $.G.. DETECTOR
st AND L.F. STAGES ::

IDEAL FOR ORDINARY NEED$

UP-TO-DATE DETECTORS

T last we have valves specially de-

signed to function-as detectors in the
wireless receiving set. The designers have-
at length realised that the only valve in
the set usually liable to be a nuisance.
through microphonic tendencies is the:
detector. In the ordinary sct you can tap.
the H.F. valves and the output valve as.
much as you like, and the loud-speaker, .
like Brer Rabbit, will lie low and say,
nuffin’. But the lightest touch of the
detector will produce a ringing response.
Now, microphonic tendencies are due
entirely to vibrations of the filament,

FIVE-POINT SUSPENSION

HE obvious solution is to suspend the

filament at so many points that either
it cannot vibrate at all or, if it does so, it
will vibrate at something above audio-
frequency. This has been done in the very
latest detectors whose filaments have five-
point suspension. I have just been trying
one of them out, and I can assure you that
it really is non-microphonic. If you have
been troubled with the old nuisances
bound up with microphonic valves, fit one’
of these and get rid of them for good and
all. The characteristics of this new detec-
tor are excellent, for it combines moderate
impedance with .very high amplification,
and naturally an excellent mutual-con-
ductance figure. Follow it by the resist-
ance-feced circuit and you will obtain both
big magnification and first-rate quality.

WORTH NOTING

T is well worth noting that the queer

goings on of a receiving set worked direct
from the mains may somectimes be due to
loosely fitting lamps. The other day a
friend of mine installed a first-rate mains set
which, in conjunction with the excellent
loud-speaker wsed, gave rcception of
splendid -quality. Every now and then,
though, an outburst of cracklings occurred
to mar réproduction of the programme.
We went over cverything with the utmost
care, but could find nothing amiss in the
apparatus itself. We noticed that, though
rapping the table or the cabinct of the set
did not give rise to crackles, the noise at
once occurred if either of us walked heavily
across the room. This was illuminated
by three clectric lamps. Now, I went to
each in turn and rocked it a little in its
holder. Nothing happened when the first
two were so treated, but when I got to the
third we found that even “touching this
bulb caused the loud-speaker to have a
mild fit. The holder was old and worn,
s0 that the lamp in it could be moved quite
considerably. Next day a new holder was
fitted and the trouble ceased. I am told,
though I have had no personal experience
of this, that if electric bells in a house are
worked from the mains by means of a
transformer the bell circuits can cause 4
good deal of noisiness if there is any defect
i them. Probably, ‘also, dirty or loose
clectric-light switches may do their little
bit in' the way of unwanted broad-
casting,

THERMION.
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F you take a mains unit and simply

connect it to a set in place of a high-

tension battery, it is possible that you may
not obtain satisfactory results.

Ths will depend partly upon the arrange-
ment of the mains unit and the set. Some
sets, for example, have the high-frequency
and power valves connected to the same
point. Others, with two low-frequency
stages, have the first and second L.F.
stages connected to the single high tension.

Most sets have a separate tapping for the
detector and one for the screen of screen-
grid valves and some sets have a separate
tap for each valve.

Fig. 1. Adding

extra supply

circuit to mains
unit

7’0 sef |
-/ sz'a’ /DOWBI'/

Res.

The essential point to remember when
about to use a mains unit is, that the more
the circuits are separated, the better the
results are likely to be.

If each circuit is fed through its own
filter circuit, comprising a resistance for
lowering the voltage and a by-pass con-
denser, then there can hardly be trouble of
any description. If the circuits are isolated,
motor-boating cannot occur and hum will
not be heard unless, of course, the smooth-
ing choke included in the mains unit is of
too small a size or smoothing condensers of
too little capacity are used.

If then the set has divided circuits and
each can be fed from the mains unit; all
that remains is to adjust the voltage of the
supply to the different valves and perhaps
to alter the grid-bias values to suit the new
voltages.

There should be no difficulty here,
although the screen voltage regulator ought
to be handled with care. It is a good plan
to start off with a rather low screen voltage,
and to increase it whilst tuning, for too

In this article W ]AMES shows how to
avoid the many little difficulties associated

great a voltage may harm the valve.

You will not, of course, rely too much
upon a voltmeter test unless the voltmeter
has a very high resistance and the resis-
tances included in the mains unit are
relatively low.

Coupling Effects

When two or more circuits are joined
together and so are supplied from a single
high tension, a coupling effect may occur
which will spoil the quality or actually
produce motor-boating. In this instance, it
is necessary to divide the circuits, taking
separate supplies to them.

This may not be possible without first
adding to the mains unit. A resistance and
condenser may easily be added to the
“power”’ tap, however, as indicated in
Fig. 1. An adjustable resistance might be
an advantage in some instances, but usually
a fixed resistance will be just as good if of
the right value.

The value may be worked out. Knowing
the current .passed by the valve and the
difference between the voltage of the
“power’’ tap and that needed on the
actual circuit, divide the voltage by the
current. Multiply the result by 1,000, when
the current was expressed in milliamperes
and the pressure in volts.

Thus, if the current is three milliamperes
and the voltage (difference is thirty, a
resistance of 10,000 ohms will be needed.
The condenser used with the resistance for
filtering may be of two microfarads.

Motor-boatng

Motor-boating may occur if too low a
value of resistance or capacity is used.
When the value of the resistance is decided
by the voltage needed, we must be sure the
capacity of the by-pass condenser is

DO YOU KNOW—

that round about 80 metres you can hear
the new Italian short-wave station® This
is situated just outside Rome, and is fitted
with transmitting gear of British manufac-
ture. A strange coincidence is that the
gear was tested within a stone’s throw of
Chelmsford, 5SW, before it was sent out to
Rome. The Italian station can also work
on 25 metres, and when it does so it is a
severe competitor to 5SW on 25.3 metres.

with operating a set from the mains

sufficient, increasing it-to 4 microfarads if
necessary.

Detector circuits are particularly difficult.
A slight variation in the supply to this stage
may be so magnified by the low- frequency
part of the set that hum and noise are
heard. In the detector stage a 4-micro-
farad condenser may well be essential when
a low resistance is used, but there are, of
course, numerous instances of the more
usual value of 2 or even 1 microfarad being
verfectly satisfactory.

Not much trouble is experienced, as a
rule, with high-frequency stages. These are
usually choke fed in the set, or a transformer

Power
O— -
From
Reclfr—
= =

Pﬁi‘ﬁ

Fig. 2. Voltage regulating and smoothing
circuit of mains unit

coupling is employed. Hum seldom starts
in high-frequency circuits and all that you
must do is to regulate the voltage to the
valves.

The essential points to note are, therefore,
first, that the voltages are suitable;
secondly, that the grid-bias values are right
for the anode voltages employed; and
thirdly, that the circuits are separately
fed when it is at all possible or necessary.

Hum may be introduced by placing the
mains unit too near the'set. ‘A badly fitting
detector valve may pick up a hum, or a low-
frequency valve will do this on occasions.

Smoothing may be assisted by the
provision of further condensers connected
between the negative and the point to
which the positive side of the supply is
taken. If a hum is heard when all reason-
able precautions have been taken, such as
outlined above, it is fairly safe to assume a
faulty mains unit. One which is being
overloaded, too, may allow of hum and if
the voltages are too great the valves may
be spoiled.
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THE HOW AND WHY OF RADIO

VII—AERIALS AND EART
PRESENT-DAY CONDI
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If you are a beginner in wireless, now is your chance to gain a clear conception of its theory

and practice. In this series of articles, specially prepared for the beginner,. no previous

knowledge of wireless is assumed. Every aspect of the subject will be dealt with in ensuing

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

F I had been writing this article five

years ago I should have started by say-
ing that as the maximum length of aerial
allowed by the Postmaster-General is
100 ft.,, the listener should endeavour to
use as much wire as allowed by law. How
far from expedient that advice would be
to-day !

——— 30/ —>

stations and with powerful sets, the need
for a big aerial is definitely passed.

I think that for listeners ‘living fairly
close to a B.B.C. regional station, a total
length of 7o ft. is about the limit. The
length of an aerial is found by measuring
the distance between the support at the
far end and the aerjal terminal of the set,
In other words, the
length of the aerial
includes the down lead.

I have sketched my
own aerial arrangement
as a guide to what is
considered good prac-
tice. It will beseen that
the horizontal span ig
quite short, being only
30 ft. long. The down
lead, which -is 40 ft.
long, is kept well clear
of the wall of the house
-until it enters the win-
dow through a lead-in
[l tube,

The earth lead is as

WA

E‘\Earf/) fube

The aerial arrangements shown above are an indication of
the best practice to suit modern conditions

Yet I still find listeners having great
trouble in cutting out their local station
through slavishly following the old text-
book dictum. It is still true that the
nearer the full length is approached the
greater will be the signal strength of the
stations received. But as most listeners
want to hear distant as well as near-by
signals, it is better to reduce the length of
aerial.

There are two reasons for this advice.
Firstly, the great amplification of the
modern ‘valve provides ample signal
strength from weak stations, even with a
small aerial. And the great strength of the
local stations especially if they are B.B.C:
regional transmitters, enables even the
simplest set to give full loud-speaker repro-
duction with a short aerial.

If these two reasons why a long aerial is
aot necessary do not convince the reader,
the reason why a long aerial is definitely
undesirable may do so.

A long aerial brings in the strong local
stations at such volume that the more dis-
tant and weaker stations cannot be separ-
ated from the local.  With powerful

it should be, very short
and of thick, stranded
.cable. Each strand at
the earth end is:solder-
ed to a different part
of a metal spike. As
the soil is rather dry,
have fixed a thin piece
of piping mnear by.
Through this I occasion-
ally pour a bucket of
water.

One of the lessons
that emerges from a
study of this sketch is
that zsolation is just as
important as insulation.
The wire.is kept as far
away from . earthed
objects as possible.
This is because high-
frequency currents are
apt to go astray on
their way to the set if
an carthed object is
allowed to run parallel
with the wire for any
appreciable distance. )

Atleast twoinsulators should be arranged
at each end of the horizontal stretch. The
wire can be made one continuous length by
twisting it round one insulator at the

Melal ploie

Gl i i S bossatbotbob

ection is also important.
two excellent arrangements

NEXT WEEK : VIl—HOW YOUR BATTERIES WORK

junction of the horizontal and vertical
spans. Some listeners solder the down lead
to the horizontal part of the aerial, but I
do not see why one should invite a high-
resistance joint so unnecessarily.

" Not everyone can arrange such an ideal
aerial for ‘modern conditions as I ‘have
sketched. But however awkward the con-
ditions may be, certain guiding rules can
always be applied. For one thing, where the
choice is between a high- but short-length
aerial and a low but long-length aerial, L
recommend the former.. In fact the ideal
would be a single wertical length.

By now nearly every listener must have
heard of 7/22-gauge aerial wire. This is
much preferable to a single strand of thick
wire. For one thing its tensile strength is
very great; for another thing the surface
area of the standard wire is greater than of

- a-single strand of wire of the same diameter.

As wireless waves travel over the surface
of the wire, the stranded type obviously
offers a lower resistance.

Earths are just as important to-day as
they used to be when long acrials were the
rule. A buried metal plate or an earth
tube buried underneath the aerial wire is
ideal; but here again domestic convenience
is often th¢ determining factor. That is
why a main water-pipe earth connection.is

7-slrand earth wire
Ground level/

“
¢

51 Main waler

%

7$oldered contacts =

The earth conn

Here are shown

so often suggested as an alternative. Suit-
able clips are available for clamping round
the water pipe, which should be filed bright
before making the connection.

Under no circumstances should a gas-
pipe earth connection be made. There is

practically no danger in this procedure,

(Continued at foot of page 657)
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GREATER E

Telsen H.F, Chokes, designed
to cover the whole wave-band
range, from 18 to 4,000 metres,
extremely low self-capacity,
shrouded in genuine Bakelite.
Inductance 150,000 micro-

henrles, resistance
400 ohms. Price, ea. 2’6

Telsen Fixed (Mica) Condensers,
shrouded in genuine bakelite,
made in capacities up to ‘002
u.l'. Pro. Pat. No. 20287/30.
0003 supplied complete with
Patent Grid Leak Clips to facili-
tate series or parallel connection.
Can be mounted upright or flat.
Tested on 500 volts.

Price, each -

FICIENCY
ASSURED

IN ANY SET

wit/s TELSEN

COMPONENTS.

TELSEN
VALVE HOLDERS

Low capacity, self-locat.
ing, supplied with patent
soldering tags and hexa-
gon terminal nuts,
Telsen Five-Pin Valve
Holder, Pro. Pat. No.
20286/30. Genuine Bake-
lite Mouldings, fitted with
Nickel Silver shock-ab=
sorbing spring contacts.

4-pin Valve Holder
PRICE 1, -

Because

TELSEN
COMPONENTS

have been designed to meet the high standard of
reception that is expected by the public who are ap-
preciative of the finest reproduction.

5-pin Valve Holder

PRICE 1’3

Only features that time and experience have proved
to be reliable and trustworthy have been embodied.

Only ... . principles that will ensure trouble-free
reception have been incorperated. That’s why ., ..
And that’s why you will ultimately insist on Telse
Components in your Set.

The * Radiogrand ** Transformer iltustrated above has
been greatly improved—new windings, new core, new
genuine Bakelite mouldings, and fitted with earth

terminal—a very desirable feature in these days of
high efficlency two transformer sets.

Made in ratios of 3-1 and 5-1 at 12/6, and in ratio
of 7-1 at 17/6.

A small model, the ** Ace,”” in ratios of 3-1 and
5-1, for sets where space is limited, price 8/6.

"COMPONENTS |

Advt. of Telsen Electric Co. Ltd., Birmingham

Advertisers Appreciate Mention of “A.W."” with Your Order
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(NON=-SAL~- AMMONIAC)

When your present H.T. Battery has run down, get a
“Pertrix.”> You will be agreeably surprised at the
improvement in reception, and absolute freedom from
battery noise, and above all the length of time it will last.

“Pertrix > Dry Batteries cannot corrode, do not
deteriorate when not in use, and are silent in operation.

PRICES So, next time, get a “ Pertrix ”—your dealer will tell you
Standard capacity (Discharge 12 milbawpsh the most suitable type for your set or, if you prefer it
g T, write direct to us for leaflet which gives you full particu-
100 volt., 83 X 6} x 3% .., 13/ lars of all types.
J2ovolt,, Tof X 6} X 3% .. 156 Get a ‘‘Pertrix’’ Battery for your torch.

and many other types—ask your dealer for
comuplete list.

NON-SAIL-AMMONIAC

DRY BATTERIES

PERTRIX LIMITED,

BRITANNIA HOUSE, 233 SHAFTESBURY AVENUE. LONDON,
w.C.2

PERTRIX ONCE — DERTRIX ALWAYS

To Ensure Speedy Delivery, Mention “‘A.W.” to Advertisers
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High-mag. Screen-grids

CREEN-GRID wvalves are now being

made with such good characteristics,
that, theoretically- and in the laboratory;
very high magnifications are possible.

But in practice, what with.stray coup-
lings due to coils and condensers, as well as
to wiring and the circuit battery supplies,
such great magnifications cannot be ob-
tained. It is comforting to know, however,
that we may practically forget the valve
when considering the feed-back and coup-

lings which limit the amount of the mag- |

nification to be obtained in practice.

. When out for the maximum magnifica-
thll most complete shielding and by-
passing is essential. Not only the coils and
condensers, but the wiring, too, miust be
taken care of. All battery wiresought to be
by-passed, using condensers, stopping
resistances, or chokes.

Super-hets Again ?

it seems possible that the super-hetero- i

dyne type of receiver, now so popular
abroad, may well become a favourite here.
With modern valves and circait design,
splendid results are possible.

Who does not remember .the super-
heterodyne of a few years back, with its
seven and eight valves? What selectivity
and magnificatiorf we used to obtain with a
set when we had it working properly.

With screen-grid valves and better parts,
a modern example ought to be well worth
having. The design of such sets is, not too
difficult, but there is usually an amount of
work in them for the amateur who builds
his own coils and high-frequency trans-
formers.

Matching the beat-frequency circuits is
ah interesting job if a good frequency curve
isto beobtained ; and complete stability i3,
of course, cssential -or the €ircuits will be
too sharp and distort.

“Dud ’’ Bias Batteries

A grid batter'y may, if one is unfortunate,
cause an amount of trouble. A new battery
should be satisfactoryy in a set having
several grid-bias tappings, but you cannot
be sure.

If the battery has a relatively high
resistance, it will couple the grid circuits to
such an extent that bad quality or insta-
bility is produced. Ore is likely to overlook
the grid battery when dealing with difficul-
ties of this kind, but often it is found that
the grid battery is the real cause of th¢
trouble.

A low-resistance voltmeter is a help in a
difficulty of this description, because it
passes sufficient current to show whether
the battery has a high resistance or not.

WEEKLY TIPS~

Pick-up Connections

A pick-up which is connected as indi-
cated in the accompanying diagram A has
not only the grid leak across it and the grid

These diagrams, A
and B, show two
ways of connecling

a pick-up

condenser, but also the grid-filament path
of the valve as well.

The result is that tliec quality may be not
too good. It depends, of course, upon the
particular pick-up and the. value of the
grid leak and the way in which the resist-

Cons TRUCTIONAL anvo THEORETICAL

By W JAMES.

ance of the grid-filament path of the valve
varies.

Sometimes the method is satisfactory
enough for ordinary purposes. There is a
better way of connecting a pick-up, shown
in-diagram B. "A switch is used to transfer
the grid of the valve from the grid condenser
and leak to the pick-up, The pick-up can,
therefore, be biased as indicated.

When a volume control is fitted to the
pick-up, a constant load is imposed which
may alter the normal charactetistics of the
pick-up. With too low a value of resistance
the higher notes may be relatively weak-
ened, but as the load is a constant one, the
cffect may be allowed for .clscwhere imr the
set.

Low Loss in These Days
Not so much is heard about low-loss con-

«densers these days. At one time most types

were called “low loss,”” but now it is taken
for granted that the losses arc not unduly
great.

There are times, however, when one is
amused at the emphasis given to the losses
ol valve holders and valve bases. “Iuning
condenser losscs may on occasions be
negligible, but on the other hand, they may
not.

It depends upon not only the construc-
tion of the condenser, bitt the propertics of
the insulating materials used. With poor
materials, and lots of it in the condenser,
the losses may be more than they ought.

«“ AERIALS AND EARTHS FOR

PRESENT-DAY CONDITIONS *’

{Coniinued from page 654)

but there is considerable inefficiency; for
gas pipcs are sometimes joined with white

frame aerinl

1)y

W/re/ass
waves

The frame aerial provides excellent selectivity*

though there is some loss of sensitivity

lead, which has a very high resistance to
wireless waves.

Sometimes listeners find it 1mposs1blc to
erect any sort of oufside acrial. The ques-
tion then arises as to whether an indoor

aerial or a frame aerial is preferable. With
a small sct the indoor aerial is by far the
better proposition. The total length need
not cxceed 7o ft. aind can consist of a single
sttand of 2o0-gauge cotton-covered wire,
which is quite cfficient and sufficiently
unobtrusive.

Where great selectivity is wanted the
framé aerial is invaluable. Wireless waves
have most effect on a frame aerial when it is
pointing in the direction of the station
from which the waves are being radiated.
When at right angles to the direction of
propagation the frame aerial is unaffected.
So when two stations located in different
directions with respect to the receiver are
suffering from mutual interference, owing
to the small differencc in their wavelengths,
they can be separated by a frame aerial.

But frame aerials are the least cfficient of
all acfials and should only, be resorted to
when special selectivity is wanted, or
where facilitics for crecting an outdoor ot
Indoor aerial are not available.



BUDAPEST

" Hungary

550 metres 23 kw.

Hallo, hier Buda-
pest !

VIENNA
Austria
517 metres 20 kw.
Hallo, Hallo, hier
Radio Wien !

MILAN

Italy ;
501 metres 8.5 kw.
Eiar, Radio Milano !

MIDLAND
REGIONAL

479 metres . 38 kw.

Midland  Regional
calling !

LANGENBERG
Germany

473 metres 17 kw.

Achtung fur die
Westdeutschen
Sender !

LYONS
France
466 metres 2.3 kw.
Ici poste Lyon la
Doua !

PARIS
France

447 metres 1 kw.

Allo Allo, Ici le
Poste Radiodiffu-
sioi de I'Ecole
Superieure  des
DPostes et Tele-
graphes de Paris.

ROME

italy
441 metres 75 kw
Eiar, Radio Roma!

BERLIN
Germany
418 metres 1.7 kw
Achtung ! Achtung !
Hier Berlin !

DUBLIN

Ireland
413 metres 1.5 kw.
Dublin calling !

KATOWICE
Poland

408 metres 16 kw.

Hallo ! Hallo !
Polski Raadjo
Katowice !
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HEN the local programmes pall I always take a
dose of “DX.” Which means that I try for
some of the foreign stations. They are not enter-
tainment substitutes for the local, owing to atmos-
pheric and morse interference. Often these far-away
stations vary greatly in strength and quality.
‘What exactly is the point, then, of tuning in such
poor, substitutesfor thelocal? That auestion could,

(-~

SN0¢- )
Fig. 1. This dia-

gram shows the

essentials in pre-

paring a simple

= tuning graph

sp0L. |CONDENSER DIAL AXIS
-

«~—| WAVELENGTH AXIS

400

X ] iy o
25 50 75 00

1 know, be answered by scores of readers. The thrill
of the chase; the detective on the scent; these are
nothing compared with the excitement of tracking
down dozens of Continental stations, of resolving
each one of the hundred or one hundred and eighty
degrees on the dial into the announcers of Budapest,
Rome, Warsaw, éven Moscow.

A few weeks ago I said a good set could get thirty
stations. Let us see how the beginner can prove my
contention. The tuning dial is divided into so many
degrees, either 100 or 180. The ether is also divided,
not in degrees, but in frequengy channels. We can
read a dial from o to 100 degrees. We can just as
easily measure ether frequencies between 200 and
550 metres. In between these limits will be found
most of Europe’s broadcasting stations.

Before we can hope to get on the track of thirty
stations we must co-relate the two divisions, of the
ether and of the dial. The simplest way to do this is
to construct a graph. By its aid we can eliminate
most of the guesswork of long-distance reception.

Although this article ig for beginners, I must assume
something; that the listener knows, or is capable of
locating, the dial readings for at least threc stations.
In London this is easy, for we have within easy range
the National 261-metre transmitter, the Regional

NOVEMBER 1,°1930

356-metre transmitter and the Mid-

land 479-metre transmitter. These

three stations are suitable because of their

wide difference in frequency. For listeners

other than Londoners, the local B.B.C. station, one

of the Regionals and a powerful foreigner will

probably serve. The stipulation is that each of the

stations shall be well separated and that their wave-
lengths shall be known.

By logging the locals we have established contact
between the frequency divisions of the ether and the
degree divisions of the dial. That is an important
step. When the London Regional, for example,
comes in at, say, 42 degrees on a 10o-degree dial, it
does so through the working of certain capacity and
inductance constants in the set’s tuning apparatus.
These constants will determine the readings at which
a station of another frequency, say'the National,
comesin. A law is involved that’does not concern us.
What does concern us is the manifestation of the law;
its effect on the dial reading through the frequency
scale.

For a graph expresses a law, and though we may
not understand the law, its working, as perceived by
dial readings, can be utilised to produce a graph,
which can then be interpreted in a practical way. A
graph, either a straight line of a curve, is a series of
points joined together. The more graph points found
by the graph law, the more accurate will be the graph.
So the more known stations that can be logged for
constructing the graph, the more accurately will the
resulting graph interpret the umknown stations as
dial readings.

To construct this graph we must relate frequency
with dial degrees. One of the axes of the graph is a
line divided into as many divisions as there are
degrees on the dial, say 100. The second axis, which
must be at right angles to the first, is a line divided
into as many frequency divisions as there are in the

GLASGOW FRANGTVRT
. ermany
Scotland 390 metres 1.7 kw.

398.9 metres 1.2 kw. :

Glasgow calling ! und Kassel !

Frankfurt am Main -

ether. But as we are concerned with only a small
GRAPH LIKE
479|-———- l
LWE';\(I;E'; 356 | — — - = : Fig. 2. Shows the
D > | Eraph in process
IVISIONS 261 l-—— A : | of construction
| with the three
i % : essential points
2‘2 27 1 68 ABC in line
DIAL DEGREE
DIVISIONS
TOULOUSE HAMBURG
E France . Germany
= 385 metres 8kw. * 372 metres 1.7kw.
« Allo! Ic¢i Radio =  Hierdie Noragsender

Toulouse ! Hamburg, etc,
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slice of the total frequency band of the ether,
we can divide this second axis in any con-
venient way.

The frequencies with which we are dealing
range from 545 kilocycles {550 metres) to
1,500 kilotycles (zoo metres). The brackets
indicate the wavelengths corresponding to
wireless waves vibrating at the frequencies
mentioned. We have formed a habit of
referring to a station’s wavelength, probably
because this can be more readily visualised
than a high frequency. So we might as well
refer to the fundamental frequencies of the
transmitters by their wavelengths.

Our axis is divided into dial degree
divisions and our second axis into any con-
venient wavelength divisions. Fig. ¥ shows
how the groundwork is prepared for a simple
tuning graph. The wavelength divisions
are along the vertical line and the degree
divisions along the horizontal line, at right
angles.

Before I started to write this article, 1
actually prepared a tuning graph for a non-
expert friend. An account of this process
will serve as a guide to the general principle
First of all one must buy suitable graph
paper Large sheets rheasuring 3o inches
by 22 inches cost about 4d. each. The
squares can be either centimetre squares or
one-tenth inch squares. T prefer the latter
for graph making.

To prepare a handy-size graph I .let one
degree of the 100-degree dial represent one
one-tenth inch square along the horizontal
axis. This means a vo-inch line for a 100-
degree dial or an 18-inch line for a 180-
degree dial. The wavelengths between 200
and 550 metres, altogether 350 metres, were
represented by 2 metres for a one-tenth inch
square, or half the scale of the degree
divisions. With 2 metres for a tenth of an
inch, 350 metres take up 17Y% inches. The
junction of the axes starts at zero for the
dial degrees, since that is the lowest limit of
the dial, and at 200 metres for the wave-
lengths.

The general scheme is now taking shape.
Having prepared suitable divisions of the
axes we can carry on with the real job of

£ DIAL
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GOTEBORG

RACK OF
30 STATIONS/

'By

ALAN HUNTER

¢ J MIDLAND
REG.

PARIS [PTT)

TUNING GRAPH

LONDON REG.

DIVISIONS

BUDAPEST |

graph making. Being a Londoner, I first 2 . L s s . . z L 4
tuned in the two Brookmans Park stations 0 2 3 4 50 6 70 80 90 100
and the Midland Regional, in order to get
three graph points. By the way, there is a Fig. 3. Here is an example of a completed graph. Note the
good reason for fhree points and mot just starting points indicated by the letters A, B, C
.y {Continued on page 676)
" LONDON GOTEBORG BORDEAUX LYONS
REGIONAL . 32§weden o . LAFAYETTE =+  France 1
@ tres (W, rance O w
356 metres 45 kw. ¥, g . 287 metres .5 kw,

o  Zherteborg rund

London calling ! Radis !

304 metres 35 kw.
Yordéaux Lafayette !

Ici Radio Lyon!

@ matear Wnrele:,

CORK

Ireland
224 metres 1.5 kw.
Cork station calling !

COLOGNE
Germany

227 metres 1.7 kw.

Achtung fur die
Westdeutschen
Sender {

NURNBERG
.Germany
239 metres 2.3 kw.
Hier deutsche stunde
in Bayern, Mun-
chen, Nurnberg,
Augsburg und
Kaiserslautern !

LEIPZIG -
Germany

253 metres 2.3 kw.

Achtung I Achtung !
Leipzig und
Dresden !

HORBY
Sweden
257 metres 15 kw.
Stockholm rund
Radio !

LONDON
NATIONAL

261 metres 68 kuw.

London calling !

BARCELONA
Spain

268 metres

Union Radio
Catalana?

RENNES
France
272 metres 1.2 kw.
Ici le poste de
Rennes !

TURIN

Italy
273 metres 8.5 kw.
Eiar Radio Milano !

10 kw.

KONIGSBERG

Germany
276 metres
Achtung !

Konigsberg und

Danzig!

1.7 kw.

BRATISLAVA
Czechoslovakia
279 metres 14 kw.
Halo ! Bratislava !
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two high-frequency stages depends

chiefly, as you might well expect,
upon the valves used. Particular attention
should, therefore, be given to this.

If you put a good valve in the first stage
for instance, and a poor one in the second,
you will obtain different results as com-
pared with the reverse arrangement.

New valves will, no doubt, be nearly
alike and little difference will normally be
noted by changing them about. For the
best results a pair of valves of the same
make should be used, but there is no harm
at all in trying odd valves, remembering
that, as the circuit is arranged, the same
value of high tension and screen voltage
will be applied to both.

Suitable Valves

The screen-grid valves which I used in
the battery model of the * Challenge Four "
were Cossor 2155G, and they have proved
entirely satisfactory with a high tension of
120 to 150 and a screen voltage of 6o to 75.

Most other makes have been tried and,
with suitable voltages, have functioned
properly. Do not use more screen voltage
than necessary for the reason that the
anode current increases with the screen
voltage.

For detection irf the battery set a Cossor
210HF valve worked well, and other valves
of the same general type, having an
impedance of approximately 20,000 ohms.
With a valve of this class good magnifica-
tion is obtained and a signal which will
easily load the last vdlve to its capacity is
secured without overloading the detector.

With a valve of lower impedance, such as
from 10,000 to 15,000 ohms, good reaction
effects will still be obtained, but the mag-
nification will be down a little.

The size of the last valve and the amount
of the high ténsion determines. the actual
strength of the signals. With a small valve
and 120 volts high tension, the volume will
be limited or overloading will occur. By

rl‘iHE performance of a set having

battery

Comparison of this picture of the
battery set with that oppesite will
show the difference between the

using a bigger valve
and more high ten-
sion you can obtain
stronger signals,
and that is all
there is to be said
about it. Use the
biggest valve and .
the greatest amount of high tension that
you can afford.

A.C. Valves

In the mains set we have three indirectly-
heated A.C. valves and a directly-heated
power valve. The valves suggested last

week are, perhaps, the best for the set,.

although here again there are alternatives.

For detection any valve of moderate
impedance will work well, but in the screen-
grid stages, with their common values of
high tension and screen voltage, a little
care is necessary, as explained in connec-
tion with the battery valves.

Both screen-grid valves are biased in
the A.C. set. Wander plug G.B.—1 is con-
nected to the first screen-grid valve and
G.B.—2 to the second. A bias of —1.5 will
suit the first valve and —3 the second, or
—3 might be applied to both, depending
upon the valves and the actual value of the
high tension and screen voltage.

Grid Bias

The right bias for the power stage will
depend upon the particular valve used, and
for the Mullard ACo64 a bias of —21 volts
should be tried. This may-be increased a
little if tests show the results to be better.

When the set is made up with good coils
it is necessary only to balance the circuits
by adjusting the trimming condensers.
Probably you will find that the second and
third condensers will not need adjusting at
all. The aerial circuit will, however.

First set the aerial circuit pre-set con-
denser about half in and tune to a distant
station in the usual way with the volume
control full on.

Then adjust the trimming condenser
and obtain the strongest signals
with the sharpest tuning. Try a
higher and a lower wavelength station.
You may find that the
pre-set condenser can
be increased a little
'H with advantage and
then the first trimming
condenser must be re-
duced.

Actually, the work is

= not at all diffi-
% cult and the
* best = all-round
setting will soon
be found by
trial. It is a
mistake to try
adjusting  all
trimming con-
densers without
a method or to
loosen the
moving plates
upon the shaft

and mains - operated
receivers

SUITABLE
VALVES :

MAINS
WORKING :

and to shift
them.

Those having
a milliammeter
will be able to
adjust the cir-
cuit very
quickly. Con-
nect the meter
in the anode
circuit of the
detector and
tune the cir-
cuits to reduce
the current by
the greatest
amount. With
a detector
having a grid
eondenser and
leak, the anode
current falls off
when a signal
is received and
the amount of
the reduction
is a rough
measure of the
signalstrength.

The high-fre- ROME
quency volume
control fitted
affects the
tuning a little,
but in such a
manner that
the effect is
hardly notice-
able. When the

NATIONAL

LONDON ——
REGIONAL

Here are the dial read
Four.’ These will he
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gs of the “ Challenge
Ip you to log stations,

GANGING
THE CON-
DENSERS :

TUNING.

control is {full
on, the circuit
should be pro-
perly in tune,
but when. the
volume is re-
duced the
aerial circuit is
detuned a
little, its capa-
city being re-

duced by a
small amount.
This is be-

cause the first
valve has
capacity and it
is across -the
coil when the
control is full
on. When the
control is put,
say, half on, a
resistance is in
series with the
condenser
¢formed by the
valve, its
wiring, and
the potentio-
meter), with
the result that
the effective
capacity across
the circuit is
reduced by a
small amount.
Thus the
tuning is made

c v

a.little broader, but
as this happens
only when we have
a strong signal, the
effect is of no great
consequence: The
same thing usually
happens when using
reaction, for less is employed with a
strong signal, and so the tuning is not quite
so sharp.

Excellent Results

Of the numerous stations tuned in, only
a few are indicated. Most stations, apart
from the relay stations, are to be heard, the
tuning being sharp. Comparing the results
with, say, ‘Everybody’s Three” or the
“Brookman’s Three,”’ the chief difference,
apart from the ease of tuning, is the readi-
ness with which the stations are brought in.
There is not so much forcing, the selectivity
is better, and also the quality of the
reproduction. This follows from the fact'
that there is no need for forcing and not

cwn o

COMPONENTS REQUIRED
FOR THE
“CHALLENGE FOUR "’

Cabinet (Clarion).

Ebonite panel, 21In. by Tin. (Trelleborg,
Becol, Raymond).

Three-gang .0005-mfd, eondenser with drum
dial (J.B., Lotus, Polar, Formo).

.00034-mfd. differential reaction condenser
(Lotus). s

120,000-ohm potentiometer (Regentstat).

On-off switch (Readi-Rad, Bulgin, Ben-

jamin).

Three special dual-range coils (Clarke’s
Atlas, Tunewell, Wearite, Readi-Rad,
H. & B.).

Two 5-pin Universal valve-holders (Junit,
H. & B., Parex).

Five-pin valve-holder (Burton, Lotus, Ben-
jamin, W.B.).

Four-pin valve-holder (Burton, Lissen, W.B.,
Lotus, Benjamin),

Thres 1-mfd. fixed condensers (Lissen,
T.C.C., Dubilier, Igranic).

2-mid. flxed condenser (T.C.C., Igranio,
Dubiller, Lissen).

Two HL.F. chokes (Telsen, Lissen, Varley,
Readi-Rad, Igranie, R.I., Lewcos, Wearite).

Two .0003-mfd. fixed condensers (Lissen,
T.C.C., Atlas, Readi-Rad, Dubilier, Watmel,
Igranic, Graham-Farish),

.0002-mid. fixed condenser (Lissen, Dubilier,
Readi-Rad, T.C.C., Watmel, Atlas, Igranie,
Graham-Farish).

1-megohm grid-leak with combinator (Lls-
sen, Dubilier, Readi-Rad, Graham-Farish).

Low-frequency transformer (Varley Ni-core
II, Telsen, R.I, Lewcos, Lissen, Igranic,
Ferranti, Brownie, Burton),

Five terminal blocks (Junit, Belling-Lee,
Lissen).

Ten terminals, marked; L.S.4, L.S.—, A.,
E, H.7.—, L.T.—, L.T.4,B.T.-+1, H.T.+ 2,
H.T.+8 (Belling-Lee, Eeclex, Clix, Igranie,
Burton).

Set of special screens (Readi-Rad, Parex,
H. & B., Wearite).

15,000-ohm Spaghett! resistance (Sulgin).

Pair panel brackets (Bulgin, Readi-Rad,
Keystone).

Pre-set condenser, .0001-mfd. masimum
(Formo, Sovereign).

Two-volt accumulator (C.A.V. AGY, Zxide,
Ever Ready, Fuller).

100-volt H.T. battery, power type (Fuller,
Ever Ready, Pertrix, Siemens).

ADDITIONAL APPARATUS REGUIRED
FOR MAINS SET

A.C. transformer with following secondaries :
4-volt, 6-amperes, 135-volt (R.I. type EfY19).
Metal rectifier, type HT7 (Westinghouse).

Low-frequency choke (Ferranti type B2,
Igranie, R.1., Lissen, Varley).

Low-frequency choke (Igranic C30).

Three 4-mfd. fixed condensers (T.C.C.).

One 2-mid. fixed condenser (T.C.C.).

Two 1-mfd. fixed condensers (Lissen).

Four wander plugs, marked : G.B.},
@.B.—1, G.B.—2, G.B.—3, (Belling-Lee).

120,000-chm potentiometer (Regenstat)
and ebonite bracket 3 in. by 2 in.

One 20,000-ohm and ona 30,000-ohm
Spaghett] resistances (Bulgin), replacing the
15,000-chm resistance in the battery set.

In addition, only two terminal blocks and
four terminals are needed for the mains
set, and the on-off switch is omitted.

being necessary to use so
much reaction. After having
used this four-valve set, the
results obtainable from a
good three-valve
receiver seem
lacking both in g
volume
a n d
quality.
Four-
valve
sets will,
undoubt-
edly,
take the
premier
place in°
popular-
ity.

The mains apparatus is on the left, and
occuples the space observable in the
other photograph

=0
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A Weekly Programme Criticism—By SYDNEY A. MOSELEY.

TWO GOOD TRANSMISSIONS

DRAMA IDENTITIES

i l‘WO important events were Strife,
by John Galsworthy, and Madame
Butterflv.

The transmission of Madame Butlerfly
was remarkable, in my view, because of the
extraordinary tremolo of the lady in the
name part! I am inclined, however, to put
this down to nervousness, for as the trans-
mission proceeded, ‘ Butterfly” settled
down.

Incidentally, I have never been impressed
with the narrative manner of Filson Young.
He has improved a. wee bit since I first
remarked on his monotonous delivery.

> * *

I always like Galsworthy’s works, and
havg read and re-read Strife and Justice
and his other plays. I followed the trans-
mission of the former play on two nights.
There was certainly little cutting. At any
rate, so far as the first act was concerned.

I find the difficulty in these productions
is that of so differentiating the voices that
vou can tell at once who is speaking. Even
with a book I am sometimes at a loss.
However, the whole production was worthy
of the B.B.C. and the Productions Depart-
ment, not forgetting Howard Rose.

I hope they will go on to others of
Galsworthy's works.

* > *

If there is a bétter bass singer than
Foster Richardson on the ether I should
like to hear him.

. . .

I was very glad to hear Harry Dearth in
the League of Mercy concert.

Curiously enough, I was at Savoy Hiil
at 6.15 and saw Lady Tree, Mr. Henry
Ainley and Miss Sophie Tucker, and another
man whom 1 faintly recognised. He was
Harry Dearth. The last time I heard him
sing was when he sang a patriotic song very
popular at the time, called “Motherland "*;
but that was rather a younger man who
sang the stirring refrain.

At 6.30 I was listening a mile or more
away to the talented artiste I had seen in
the flesh a quarter of an hour previously.
A double treat?!

* * R J -

I have not been able to throw bouquets
to many singers of the past, but there is
certainly nothing wrong with Harry Dearth,
and I hope he will continue to appea
before the ‘‘mike.”’

Henry Ainley, of course, needs no furthe-
bouquets. He is as good-looking and as
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gallant as ever. Lots of men would have
looked stupid kneeling before the re-

doubtable Sophie. Not so our Henry

* > *

If it was indeed Norah Blaney tho sang
and mimicked at the Manchester Radio
Exhibition, she was at her best: Bransby
Williams, who also appeared, maintained
his consistently high standard of enter-
tainment, while Stainless Stephen’s rather
pathetic aside, “If the B.B.C. adopt
television I am ruined,”” was as funny as
the rest of his patter.

* * *

By the way, talking about plays, how is
it that there are so many changes in the
cast before the actual performance?: It
seems to me people are chosen as a sort of
try-out and that the official list is not the
list of starters, but merely a list of entries.

* > *

Frankly, T was digsappointed in Astra
Desmond when I heard her recently, and
thought it was my set. Even if this were
so, I cannot congratulate her on her choice
of songs, which were by no means con-
trasted—all on a sombre key.

* * *

Why must scientists use long words?
Professor J. S. Haldane read us an essay
on something about ‘ mechanistic inter-

Qogel’f}

Victor Lewishon in cartoon
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CHANGES OF CAST

ADVERTISING

pretations’ in a- dull monotone which
spoilt what could have been an interesting
paper on science and religion for many
listeners. Personally, I let it go at that
after listening for three or four minutes.

* * *

The Grand Hotel Orchestra, with Tom
Jones, is deservedly popular, because thev
give us a popular programme without
being banal. For instance, a programme
consisting of “ A Christmas Overture,”’ by
Quilter, the popular aria from La Traviatu
and Rigoletto’s fantasy on Carmen, and
another fantasy on the music of Mendel-
ssohn, gives us melody we all know and
like. The Mendelssohn fantasy was
particularly welcome.

The singer, Thelma Tuson, sang those
two arias in one, which so try the best of
heroines in Traviata. Miss Tuson 'was
perhaps not quite Milanne, but was very
good indeed.

Two or three weeks ago I heard a ladyv
singer in Berlin’s chief opera house sing
those arias very indifferently, although
otherwise she was a perfect operatic singer.

* > *

The trouble with most of these orchestras
which centre round the conductor with his
violin is that the violin is too much in
evidence! Sometimes, too, there is too
much musical gymnastics. But there is no
gainsaying that the hotel orchestras are
exceedingly popular with listeners.

* * *

Robert Naylor has an agreeable voice for
light ballads, but he has neither the fullness
nor the dramatic quality needed for such
efforts as two popular tenor songs in Tosca.
Incidentally, I should like to announce that
Mr. Naylor was singing by the “kind
permission of the Palace’management.”*

These announcements savour to me too
much of advertising, although I quite
understand that Mr. Naylor’s contract may
necessitate this grandiloquent ““if it were
not for the Palace I would not be singing
here”’ sort of thing.

* * *

Red Tabs, the play which was broadcast
and was printed in the official iorgan,
sounded better than it reads. I could not
quite understand the end, however. The
whole point seemed to me to be lost. I
wonder if this was the case with other
listeners. Perhaps I was in a dense mood.
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LISSEN TOREX 3:| TRANSFORMER
(anooe AesiaTARCE DerD CcurT)

AMPUBICATION

HIS new Lissen Torex Transformer

enables you to- make a big cut in the
cost of building amplifiers. It is a high-
grade silicon-steel core transformer, with
remarkably even amplification over the
whole band of audible frequencies (see
curve). It is a neat, compact component;
moulded bakelite case which is hermeti-
cally sealed and completely insulates the
windings. Proof against shorting, leakage
or moisture,

WHERE TO USE IT

Use this Lissen Torex Transformer for the first L.F.
stage of any amplifier. Use it where big amplification
is desired at small cost. Use it for all temporary
“ hook-ups ”—you can change it from set to set because
it is a “ general purpose” transformer.

Particularly fine results are obtainable when this trans-
former is used in an anode resistance feed circuit.

ISSEN

TOREX

TRANSFORMER

LISSEN LIMITED, Worple Road, Isleworth, Middlesex

Please Mention “AW."”” When Corresponding with Advertisers
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SETS OF DISTINCTION

AM a little behind the times in giving

readers an account of the new Cossor
Empire Melody Maker. This kit set really
deserves all I can say about it. Here we
have this year’s effort on the part of Cossor’s
to meet the needs of non-expert listeners
desiring to build'a set that will give good
reception with a moderate outlay. )

For a three-valver with a stage of high-
frequency amplification, the Empire kit is
fine value, especially when you remember
that the valves are inchuded. Before I wrote
this account, I had to satisfy myself that
the Empire Melody Maker fulfilled two
conditions. Firstly, it must be easy to build.
Secondly, when built it must work well. So
the makers supplied me with a small brown
paper parcel containing all the parts, just

as Me constructor would get from his
dealer.

Everything was neatly packed. Even
the screws and odd sundries such as hinges
were packeted separately. In addition to
the variable condensers, dual-range coils
and other parts, this parcel contained
pieces of wood and metal for the assembly
of quite a good-looking cabinet.

A large assembly chart smooths out any
wrinkles on the brow of the would-be'con-
structor. By placing- the picture of the
baseboard exactly over the baseboard itself,
one can punch through the pictured screw-
holes to prepare for the mounting.of the
components. No snags at all at this stage;
and after fixing the coils, low-frequency
transformer, screen partition, and one or two

The Empire Melody
Maker as it appears
when completed

The Empire Meiody Maker kit ready for assembly

' THE COSSO
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other parts, I got on
with the wiring. Here,
again, the chart should
enable the tyro to get
on level terms, with
the technical man. The
point - to- point wiring
instructions are explicit.

The wire is thin tinned copper, over which
one slips the required lengths of insulated
sleeving. Here is an example of the wiring
sequence. No. 3 wire from terminal F on
valve holder ¢ to terminal on fuse holder L.
No. 4 from same terminal on fuse holder L
to terminal on .0003 condenser E. Now I see
no reason why two separate leads should be
used here. Why not a single length, start-
ing at terminals ¥, looped round the fuse
holder and continued to the .0003 con-
denser? That is what I did wherever
possible. It saves quite a lot of time and
certainly avoided making double pressure
contacts under each terminal.

Gradually the set took shape, as I fixed

the cabinet sides to the base, so that the

panel components and terminals on each
of the cabinet sides could be
wired up according to .instruc-
tions. That brought me to wire
33, leaving wires 34 and
35 for grid-bias leads.
Then by consulting a
smaller.diagram I could
see where to connect
the high-tension - and
low-tension battery
leads.

During tests of the
completed Empire kit I
noted the control lay-
out. The aerial tuning
condenser is on the
left and the tuning
condenser of the high-
frequency coupling on
the - right. Between them is the on-off
switch, with volume control on its left

Stations received with the Empire Melody
Maker during a recent test

Dial Dial

Readings Readinzs
Budapest 170 180 |Dresden... 82 g2
Viepna ... 165 170 | Bordeaux 78 84
Milan ...... 154 164 | Bratislava 62 73
Midland ... 146 160 |National... 54 70
Langenberg 144 156 ———
Paris ...... 136 150 | Huizen ... 152 364
Belgrade 13t 144 RadioParis 140 152
Berlin...... 128 140 Zeesen...... 136 140
Dublin 126 137 |Daventry 130 135
Katowice 124 135{ Eiffel Tower 110 .124
Hamburg 115 126 | Hilversum 50 68
Regional... 1og4 118} Aircraft... 30 34

MAKER

: A. C. Cossor, Lid.
Price: £6 - 17 - 6

complete with valves.

and reaction control on its right. The
wavelength range from medium to long
waves is changed by pulling or pushing
small switches on the tops of the coils.
-This method makes for simplicity and as it
eliminates complicated switching wiring it
must also aid efficiency. ‘

I found the volume from the two Brook-
mans Park stations overpoweringly loud.
Here the volume control, which is a fila-
ment rheostat in the screen-grid valve
circuit, acted well in cutting down the
volume. Quality, considering the power
valve is only a 215P, was good. But,
remember, I use good batteries and a
linen-diaphragm or inductor dynamic loud-
speaker. The Cossor low-frequency trans-
former, preceded by the Cossor 210RC
detector valve, delivers a good-quality
signal.

Within limits, the selectivity is controll-
able by means of a preset condenser
-mounted in the cabinet. The makers have
had to face the dilemma of all designers of
this type of set. Whether to make the coils
selective and thus lose volume on distant
stations, or to make the coils suitable for
long-distance reception and thus lose
selectivity. I think they have arrived at a

A back view of the completed set

happy -mean, with a slight tendency to-
wards sensitivity.

At all events, by the full use of the pre-set
aerial condenser I was able to obtain ade-
quate selectivity without loss of volume on
the distant stations. The overall amplifica-
tion of the three valves is very great, so that
one can take some liberties with the aerial
circuit.

I am including a list of signals heard
during one hour’s ether searching with the
Empire-kit. I think readers will agree that
the set delivers the goods. I picked up
many other signals during these tests, but
as I could not identify them they are not
logged. Finally, let me say that A. C.
Cossor, Ltd., have prodiiced a good kit at a
popular price.



NOVEMBER 1, 1930

TROUBLE-FREE
SET BUILDING

£

P e

USE READY RADIO APPROVED
NON-SOLDERING KITS ONLY

USE JIFFILIN

FOR WIRINGUP

IMMEDIATE
DISPATCH

CASHOREASY

PAYMENTS

Adyt. of READY RADIO (R.R.LTD.),
159, Borough High Street, London, S.E.1.

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

1 Drilled ebcenite panel, 21 in,
y Tin. ..

1 Hand-polished solid oak
cabinet, with baseboard ...1 12

1 J.B. 3-gang .0005 conden-
ser, with drum dial .1 15

-1 Lotus .0003% differential
condenser ...

1 Regentstat 120,000-ohm po-
tentiometer

1 Readi-Rad on-off switch ...

3 Readi-Rad Challenge dual-
range coils .1 11

2 Junit 5-pin umiversal valve
holders .

1 W.B. 5-pin valve holder

1 Benjamin Vibrolder

3 T.C.C. 1-mfd. condensers ...

1 T.C.C. 2-mid. condenser

1 Lewcos H.F. choke

1 Readi-Rad *“Hilo” H.F.
choke . o

-

-
voSewe & o0 & © & ©

N W00 e

4 6

TOTAL (including Valves and Cabinet) £12 : 18 :

KIT A less valves

and cabinet
or 12 equal monthly payments of 15/3

KIT B

KIT

“CHALLENGE FOUR”

with valves
less cabinet

or 12 equal monthly payments of 20/9

with valves
and cabinet

or 12 equal monthly payments of 23/9

2 Readi-Rad .0003 fixed con-
densers
1 Readi-Rad .0002 fixed con-
denser 3k
1 Lissen 1-m23 grid leak anli
holder pa
1 Varley Ni-core II L.F. trana-
former . 5
5 Junit terminal blocks 3
10 Belling-Lee engraved ter-
minals d 5
1 Set Readi-Rad special screens 8
1 Bulgin spaghetti resistance,
15,000 ochms 1
1 Pair Readi-Rad panel brack-
ele’ ...
1 Formodensor, type F 1
4 Valves, as specified... ..2 19
1 Set Readi-Rad Jiffilinx ... 2
Screws, plugs, ete. ... 0 1

O

£8:6

(=)

£11:5
£12:18:3

RECOMMENDED ACCESSORIES

2 Fuller 60-v. H.T. bat- iC s. d.

teries, super capacity 70
1 Fuller 16-v. G.

battery 210
1 Fuller 2-v. 30-amp.

A.H.accumulator ... 110

£ s d.
1 Amplion cone loud-
speaker .. 1196
1 Atlas eliminator, model

No. A.C.56 x .. 8150

ANY OF THE ABOVE COMPONENTS GAN EE SUPPLIED SEPARATELY, IF DESIRED

TO OVERSEAS CUSTOMERS.

Your goods are very carefully

packed for export and insured,
all charges forwand.

P Rl S =

159, BOROUGH

TO INLAND CUSTOMERS.

Your goods are dispatched post
free or carviage paid.

HIGH STREET,

LONDON BRIDGE; SE.L

Telgphone:Hop 5555 (Private Exchange)

Telegrams: READIRAD, SEDIST.
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and tests of
apparatus.

Conducted by our

Wates Polyscope

HE Wet H.T. Battery Co., Ltd., who

market the Wates Three-in-One pocket
meter, have produced a tester to work in
conjunction with this meter, which they
have named the Polyscope.

It consists of a small cylindrical con-
tainer to take a standard two-cell battery.
When in position the cell makes contact at
one end with a long metal prong terminat-
ing in a point, and at the other end with a
split socket.

It is intended that this gadget should be
interposed in the voltmeter circuit by
placing the prong of the test meter in the
socket and using the metal prong of the
tester in its place.

Methods of testing for short circuits, con-
tinuity, insulation, or values of resistance
are clearly explained in a leaflet. Resistance
values corresponding to the Wates Three-
in-One test meter have been fuliy worked
out. A reading of 1 milliamp on this meter
indicates that the resistance of the circuit
being tested is 2,800 ohms, and in most
cases a reading will be obtained when
measuring through the primary of an inter-
valve transformer.

It is always handy to. have a means of
testing for short circuits and continuity,
and we can, therefore, recommend this
device, which sells at 3s.

New Burton Valve Holder

E have already referred in these
columns to the fact that many
indirectly-heated valves have rigid pins and,

A new Burton valve holder

therefore, rely for contact on the efficiency
of the holder.

In the new Burton valve holder the five
sockets are made of thin phosphor bronze,
bent round in the form of a cylinder, with
overlapping wall. The pin of the valve
causes the wall of the socket to expand, and

Technical dilor, J. H. REYNER

as a result of this a good electrical contact
is made between the pins and sockets with-
out the necessity for an overtight fit. In
addition there is a narrow piece of metal
linking the socket up with the external

soldering tags, which serves to insulate the’

valve from external vibration. Although
most of the new indirectly-heated valves
are so robust in construction that springing
is unnecessary, this slight resilience will be
of value in certain circumstances. Positive
stops are provided for preventing undue
movement of the sockets when inserting a
valve.

This holder can be recommended to
readers.

Silent Power Batteries
HIS week we have tested a “Silent
Power”’ wireless battery, manufactured
by L. E. Lewer, of Haxey, Doncaster. The
cells of this battery are housed in a card-

A Silent Power fxigh-tension battery

board container, measuring 10in. by 5in.
by 3in. high. The new battery is supplied
with a sealed cardboard lid, with two
accessible taps for voltage testing. One of
these is made in the form of a stud and is,
therefore, not available for continuous use
until the seal has been broken. This safe-
guards purchasers against premature use.
The full voltage of the battery is approxi-
mately 108, and eleven tappings provide
intermediate values of voltage.

‘The battery was tested in our labor-
atories on a continuous discharge commenc-
ing at 7 milliamps and continuing until the
rate had fallen to 3% milliamps. This it
did after a period of 191 hours, representing
a useful capacity of just over 1,000 milli-
ampere hours, thereby reaching the stan-
dard of 1,000 milliampere hours set for cells
of normal capacity

Lotus Gang Condensers

ESSRS. GARNETT - WHITELEY,
makers of Lotus components, are
keeping abreast of the times with their
new ganged condensers. These include the
well-known Lotus brass vane variable con-
densers, with the addition of lugs attached

B.Se. AMIEE.

to the end plates for mounting to the base-
board. The spindle connecting the moving
vanes of these condensers is adjustable and
it is, therefore, possible to alter the distance
apart of consecutive condensers.

Finally, there is the drum-drive mechan-

Lotus gang condenser and drum dial

ism, operated by rotating an external knob.
The scale reading is viewed through an
attractively shaped moulded window, which
when mounted in position, will be at a
height of approximately 4 in. from the
baseboard. The double spring-loaded fric-
tion gearing is particularly smooth in
action and quite devoid of slip even when
three or four condensers are being driven,
Considerable care appears to have been
expended in the design of this mechanism.

We recently tested a Lotus triple-ganged
condenser unit, and can vouch for the
efficiency of the unit. No screening is-
included, but this may be readily added.
The maximum and minimum of each con-
denser was taken separately, and in no case
did the variation exceed 4 micro-micro-
farads, a value which may easxly be
exceeded by the grid-filament capacity of
the wiring.

This unit is thorouvhly efficient, both
electrically and mechanically.

H. Clarke (Manchester), Ltd., have
now a new London office at’6o0 Chandos
Street, Strand, W.C.2 (phone, Temple
Bar 7130), where may be seen the com-
plete range of Atlas parts, including the
new mains units. d

Now fitting out on the Clyde, the mam-
moth new Canadian Pacific liner, Empress
of Britain, will carry one of the latest
Marconi short-wave wireless telephone
installations when she enters the Atlantic
service next year. This equipment will
allow passengers to communicate with
other telephone subscribers in Europe,
Canada, and the United States through
appropriate land stations. The input
power to the transmitter will be 20 kilo-
watts, and the installation will be similar
to that used by Marconi recently when
he spoke from his yacht in the Mediter-
ranean to nearly all parts of the world.
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QUALITY AGAIN

The

SPECIAL.
TRANSFORMER
used in the

POWER AMPLIFIER

described in “AW.” is a

Westminster Abbey was re-
built. It had then stood
through seven centuries.
It is still standing the test
of time, though another
200 years have passed.

A quarter of a cenlury
ago the first T.C.C. Con-
denser was made. And,
like Wesiminster Ahbey,
T.C.C. has stood the test
of time. To-day, as ever,
it is the standard of conden-

This Transformer has been specially designed to ‘A 'W.” specification
Write for price list of Wireless Mains Apparatus

PARTRIDGE & MEE LTD.

26 DOVER STREET, 74 NEW OXFORD STREET e
“ "LeicesTER LONDON, W.C.1 ser reliability and aceuracy.
Phone : Leicester 22276 Phone : Mus. 5070 That is why the leading

Radio technicians choose
T.C.C. And that is why
you, too, will use T.C.C.
Condensers in your set.

Have you seen THE ¢‘‘ASTRA”

Fast and Slow Motion

CONDENSER ?

If not, ask your deale; to
show you one. It is a

Ot o —— Mid-log Line Condenser
7] L .
g e e
R The accuracy of construc-
i tion and design, together

with a faultless Fast and
Slow Motion Dial Control
make it a pleasure to
handle.

Scale 0-100 clearly engrav-
ed. Black Polished 3 in.
Dial with Milled Knob.
One hole fixing. Terminals
and Tags for Connections.

.0005 ...

0003 ... 76 o
“Astra’ Slow Motion with
Mica Dielectric .0005 or

Illustrated abov: is a .0C03 mfd.
T.C.C. Upright Type Mica Conden-
ser. Price 1 6 each, Other taYacities
in this type are made from .0001 mfd.
to .25 mfd. Prices 1/6 10 18-,

= ) ‘ 0003 ... ... 6l each. ; 5 ADVERT, OF THE TELEGRAPH
ASK YOUR DEALER TO SHOW YOU THE FULL ///////%CONDENSERCQ.LM.N.ACTON.W.%
RANGE OF “ASTRA"” DIALS AND CONDENSERS. O 6470

EMKABE RADIO CO., LTD., 47 FAERINGDON ROAD, |

Advertisers Apprectate Mention of “A.W.” with Your Order
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HOW 10 TEST YOUR L.F. TRANSFORMER

By'J H REYNER, B.Sc, AM.LEE.

NE occasionally encounters a low-

frequency transformer which has
broken down, or which is suspected of
being defective in- some way or another.
The question then arises as to how one’s
suspicions may~ be verified in the most
expeditious manner. One of the simplest
remedies, 6f course, is to replace the existing
transformer with another one, preferably of
somewhat similar characteristics. Then if
‘the circuit behaves correctly with the new

“transformer, there is something wrong with

the old one.

In order to check up the old transformer,
having removed it from the set, a battery
and a milliammeter should be employed.
The old method of using a pair of ‘phones is
not reliable, because the self capacity .of
the winding is capable of causing a rela-
tively loud ‘“click” on making the circuit,
even though there is no actual continuity.
Therefore, it takes a somewhat expert ear
to discriminate between the noise which is
made if the winding.is continuous and in
order, and the capacity click which is
obtained if the winding is broken.

Using a Milliammeter

A milliammeter, on the other hand, will
show up the defect at once. The average
resistance of a transformer primary ranges
from a few hundred to, perhaps, 1,000
-ohms, and one should choose the voltage to
suit the milliammeter in order to obtain the
satisfactory deflection. For example, if one
has a milliammeter reading up to 20 or
30 milliamps, so that it is quite possible to
detect a reading of 5 milliamps, then a
4Y-volt battery will be sufficient. If the
transformer has a resistance of 1,000 ochms
a reading of 4 millianips will be obtained
if the winding is ‘“through.’”’” If the trans-

former resistance,is less than this, say
500 ohms, a reading of g milliamps will be
obtained. If, on the other hand, the wind-
ing is broken, no reading at all will result.
A similar test may be placed on the
secondary winding of the transformer, but
here the resistance is usually several thou-
sand ohms, and one must use a rather
higher voltage battery, somewhere between
10 and 20 as a general rule, in order to
obtain a satisfactory deflection. It should
be emphasised, however, that when dealing
with the secondary winding of a trans-
former, the current should be kept within
reasonable limits, as owing to the fine wire
‘used, there is a possibility of heating up.
Do not pass more than about 1o milliamps
through the secondary winding of a trans-
former, in order to be-on the safe side.

Testing for Shorts

Another test which one may have to
make is that for a short circuit to the
frame, or a connection between the two
windings. For this purpose a voltmeter
should be used, capable of reading about
100°volts or more. Connect one side of the
voltmeter to a 100-volt -battery and the
other side to the primary winding of the
transformer. The other side of the battery
should then be connected either to the core
or the secondary winding, according to the
test required. If there is a direct connec-
tion between these two points, the volt-
meter will read. If it reads the full value,
there is a direct ‘short circuit; if it only
reads a fraction of the full voltage, the
short circuit is a partial one, indicating a
resistance of several thousand ohms, but
this is, nevertheless, quite sufficient to
give trouble in an amplifying circuit. A
similar test may be made, if desired, be-

tween the secondary winding and the core.

Continuity Tests

Testing for breaks may be carried out
without removing the transformer from the
circuit. For this purpose a voltmeter is
required, the test being catried out as
follows. The negative terminal of the volt-
meter is connected to H T.—, while the
positive terminal is connected to a lead,
preferably terminating in a test prod, or
some similar device. Place this test prod
first on the H.T. tapping which feeds the
particular transformer under examination.
Note the reading. Now move along to the
H.T. point on the transformer. This should’
give the same reading. Now make a test on
the other side of the transformer primary,
i.e. the terminal going to the anode of the
valve. This, again, should give practically
the same reading, allowing for a small
voltage drop due to the current taken by
the meter itself. 1f the transformer is
broken, however, there will be no voltage
at this point and this at once gives a
definite indication.

A similar test may be made on the
secondary, using a lower range voltmeter,
and measuring the grid-bias voltage. . The
voltage at the D.C. side of the transformer
secondary should give the full grid-bias
voltage. On the grid side of the trans-
former there should still be an appreciable
voltage. Owing to the high resistance of the
transformer secondary, however, there will
be an appreciable voltage drop in this case,
unless the voltmeter is one which takes a
very small current. If any indication is
obtained at all, however, it indicates that
the circuit is functioning, whereas if there
is a distinct break no voltage will be
developed.

RADIO WEATHER-CHARTS
FOR SHIPS?

S it possible and convenient to broadcast

weather charts to ships by any radio-
picture system?

Such services are being largely used for
the transmission of newspaper drawings
and advertisements from -one country to
another. Interest has consequently been
aroused in the possibility of utilising this
in connection with ships and aircraft.

The subject was one of those which came
under discussion at the meeting of the
Executive of the Comitc International
Radio-Maritime in Brussels last month.
The experts gathered there, representing
some forty countries, were satisfied that it
would be premature at present to undertake
a service of picture transmission to
ships,

The difficulties which have yet to be
surmounted are both technical and com-
mercial. Cost is a decided obstacle at
present, and the results obtained do not at
this stage appear to justify the cost.

The main object of such a service is the
contribution it will make to safer navi-

gation and quicker voyages, with reduced
risks. It can do this by supplying the
navigator with weather charts which will
give him an indication of the weather
conditions, so that he can see at a glance
where bad areas of weather lie. ;

At the present stage of development,
sets to give reliable results such as would
be required to inspire confidence, must
be fairly elaborate, and from the com-
mercial point of view the probability is
that such a weather chart service could not
be conducted at a charge of less than a
guinea a day for each ship.

In addition, the time taken is consider-
able—amounting to about twenty minutes
continuous transmission for a weather
chart and while this is being received on

board ship the handling of ordinary traffic

would probably have to be suspended.

The technical “snags’’ still to be over-
come include interference from . other
signals “and from atmospherics—which
might render the charts illegible in parts.

Television might solve the time question,
for the transmission would be instan-
taneous, but there would still be fading to
tackle.

K. U,

A NDTE REGARDING THE “ CHALLENGE FOUR ”

IN the half-scale wiring plan of the mains
version of the ‘“‘Challenge Four,” at a
point approximately 11;in. above the
letter “E’’ in the word ebonite, two wires
which should cross may appear to be
joined. These wires are connected to the
screen-grid of the second screen-grid valve
holder, and to the right-hand terminal of
the 120,000-ohm potentiometer, and, of
course, must not be connected together.

The Rectifier—Horizontal or Vertical 2/
The Westinghouse Co. have written to
me regarding the mounting of the metal
rectifier, style HT7, in the A.C. model of the
AMATEUR WIRELESs “Challenge Four’’
receiver, pointing out that this unit is
designed to be mounted horizontally.
They say that in mounting the unit
vertically its safe output is reduced. 1
knew this at the time and, from experience,
know that the rectifier will perform satis-
factorily -with the load imposed upon it by
the receiver, but any reader desiring to do
so could, of course, fix the unit horizontally,
according to the makers’ recommendation,
but this will involve some re-arrangement
~of components. W. JauEs.
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Give your new set
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a GOOD battery

SATISFIED C.A.V. user writes: ““ One of your 2-volt 60 amp.,
accumulators, purchased by me in December, 1924, is still in
constant use on my four-valve set.”
‘We are constantly receiving testimony to the satisfactory service
and long life of C.A.V. Radio Accumulators. Compare them at
your dealers—they are as good as they look.
And about High Tension—why not start right away with C. A.V.
rechargeable accumulators2- They are the proved best and also the
most economical. They cost little more than super-power dry
batteries, last for years, and give results which cannot be equalled
by any other form of H.T. supply. '

Obtainable from our Depots and Battery Agents
throughout the country and from all Radio Dealers.

ADIO BATTERIES

The 2AG9 is the battery for
-)# the “*CHALLENGE FOUR"’
2-volt 48 amp. Price 13/-.

caven

depvell &@Jz’a

ACTON, LONDON, W3,  ginun S et

Have you had a copy of *“ The Care and
Maintenance of H.T. and L.T. Aecumu-
lators""? Free on request to Dept. C.4.

“The

MUSIC
MONITOR”
COILS

Eact 110

S e
FOR RELIABILITY

“The

ARROW
TWO”
- COIL

316

216

AND
EFFICIENCY

ALWAYS
USE “WEARITE”

“The

JAMEY’
SCREENED
GRID 3~
COILS

g 116

which will make a remarkable difference
to your reproductio'n

Complete with watch ?O,"
for Tone Control -

SEND FOR ILLUSTRATED LISTS.

Ci OMPGNE N 7' S"

WRIGHT & WEAIRE, LTD.

An entirely new
L.LF. COUPLING

Somethi 1 f
UNIT S0 o i ,

“The

CHALLENGE
FOUR"”
DUAL RANGE COIL |

o Lo [ &

740, High. Road, Tottenham, Londen, N.17
'Phone ; Toitenham 3847-9

Don't Forget to qu That You Saw it in “A.W.”
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“Britain’s Favourite Two*’

IR,—In answer to Mr. H. Andrews’

(Birmingham) request on October 11,

I should like to offer this list of stations

obtained on * Britain’s Favourite Two *’

This is on the original “B.F.T,”” as I stand
by ordinary plug-in coils.

Loxc WAVES

Huizen............ 138° Zeesen ............ 113
Radio Paris...... 119° Liffel Tower...... 91°
Hilversum ...... 37°
SHORT WAVES
Budapest ......... 176° London Regional g9°
Milan............... 157° Barcelona......... 96°
Midland Regional 149° Brussels No 2... 91°
Rome ............ 134° Breslau............ 80°
Berne ............ 119° Aberdeen....... 69°
Toulouse ......... 110° Bratislava ...... 60°
Hamburg......... 106° Turin............... §7°

National ......... 50°

These readings are with Ormond slow-
motion dial.

Most of these are fair loud-speaker
stations, but several more are obtainable
by phones. W. G. G. (Merstham).

Condensers_ and. Tonal Quality

VIR,—The letter from A.].W. (Manches-
ter) under the above heading regarding
differences when using brass or aluminium
vanes is very interesting, but is the
writer sure there was no difference in the
construction, - capacity, or the quality
between the condensers he mentions?

I have proved that the wider spacing of
variable condenser vanes gives a higher
degree of efficiency. In my opinion, many
of the present-day condensers have too
much metal in them, and it is only just
recently that I have been able to obtain
manufactured condensers which are nearly
ideal; that is, no end plates are fitted and
the size is kept to the minimum.

I have made variable condensers with
plates of brass, copper, zinc, and aluminium,
but in substituting one for the other in a
set T have not noticed any difference which
I attributed to the different metal used.
However, I shall be glad if A.J.W. will
write me direct. J. W. HoBLEY.
The Drive,

Wellingborough.

Show Salesmen

QIR,——With reference to R.L.’s letter in
».) the issue of AMATEUR WIRELESS dated
October 11, his is not the only experience.
One salesman told me how many of a
certain article he had sold in a certain time.
He had maintained the same rate right
from the opening of the Exhibition. When
I got home I worked it out, and found he
had sold enough to keep his factory going
for twenty years without a stop. I don’t
know what he had done by the end of the
show ! F. M. (Rugby).

Augmented Orchestras

VIR,—This to draw your attention to
the opinions of your numerous readers
in the north.

When will the B.B.C. learn that we do
not want a great volume of noise trans-
mitted to us?

The augmented orchestras simply give
a mass of “mush,’”’ and the sooner orches-
tras are cut down to give us more music
and less noise, the better we shall enjoy it.

W. B. (Stockport).

Complete 8-pole Unit
with Chassis ready for
building into Cabinet

or Sound- so ,-

board -
CHOOSE FROM

Undy 8-pole Dynamic Loud-
speaker in attrac-
tive Oak Cabinet

THESE FOUR TYPES
The Undy 8-pole Dynamic Loud-speaker is the
turning point in Loud-speaker design. The best
Loud-speaker for sensitivity, power and fre-
quency range. You must hear it to-day !

70/-

de-Luxe -

Undy 8-pole Dynamic Loud-
speaker in highly polished
Walnut Cabinet

-90/-

Obtainable from your usual dealer.

Undy 8-pole Dynamic
Loud-speaker in polish-
ed Walnut Cabinet.
The Loud-speaker for
the most exacting re-
quirements, at a

reasonable
S5/-

price -

ASK FOR DEMONSTRATION
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* Made by the Makers of the famous Six-Sixty Valves,

%,
< batteryoperated set
Alo A.€. Mains’., ..

Think of the added power and range! The scope—convenience
—economy of running! It is all so simply effected with the
SIX-SIXTY ALL-MAINS CONVERSION EQUIPMENT.. No
internal ‘wiring alterations. Specially sclected Six-Sixty A.C.
Valves and Six-Sixty 5/4 pin valve-holder adaptors are included,
Dimensions only 13" X5%"x4". Made for every A.C. supply.

LT. 4v. up to 5 amp. H.T. Tappings 69, 75, 100, 120, 150 and 200 v:
“Automatic’* G.B.—1'5 10 20 v. Any three H.T, or two G.B. simultaneously,
GET THIS FREE—

The Six-§ixty Booklet which tells how any set can be a much better set and np to-date.
all aboul the famous S1X-SIXTY range of valves and equipment. Write for it NOW.,

Power Unitalone, H.T., L.T., and

G.B, £6 - 6 - 0. Complete Con-

version Equipment with valves
from £8 -5 -0,

And

_ S SEN-SENTY

Six-Sixty Radio Co., Ltd., Six- “ lt--"llln.l ”'u"l
Place, Oxford St., London, W.1, (B.V.A. RADIO VALVES AND EQUIPMENT)
Tel.: Museum 6116/7 r -

I

E= E

GET THOSE
STATIONS WITH
NEARBY STRENGTH

TUNGSRAM Barium Valves have a performance scarcely
matched "by valves costing considerably more. Whatever
programme you choose, music from Motala, a talk from
Turin—TUNGSRAM Barium Valves bring it to you
with the strength and clarity of a nearby station. And
TUNGSRAM Valves have these additional advantages.
Their unsurpassed performance gives your radio volume,
glorious tome, clear-cut selectivity. Their long life and
economy in battery use mean a substantial saving in the
cost of your radio.

"TUNCSRAM

VALVES

il
]|

IIII

L.F.,5/6; HF.,5/6; R.C.,
5/6 ; Power, 7/3; Super-
Power, 8/~; A.C. Indirect-
ly-Heated H.F. and L.F,,
9/6 each; A.C. Directly-
Heated Power, 9/6; A.C.

i RAM ELECTRIC.LAMP
- WORKS (GT BRITAIN), LTD.
., Commerce House,
Street, London, W.1

of the famous
ram Lamps.

RIUM i

Branches :—Belfast, Birming~
ham, Bristel, Cardiff, Glasgow,
Leeds, Manchester, Newcastle,
Nottingham and Southampton.

Factories in Austria, Czecho-
slovakia, Hungary, Italy and
Poland,

Directly-Heated H.F. and

L.F, 7/9; Rectifying

Valves, 10/~ each; Tungs-

ram Photo-Electric Cells,

Nava B., £2 17s. 6d.; Nava
R., £3 3s, 04,

To Ensure Speedy Delivery, Mention “A.W.”” to Advertisers
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MORE Dyjinn and Bitters, which was
4 first broadcast last year,.is to be
revived by Gordon McConnel on Novem-
ber 4 and 5, with music by Harry S. Pepper,
the ““Co-Optimist.”’

The Reid Orchestra of Edinburgh, one
of the leading musical combinations north
of the Tweed, will be heard on November 6,
when a programme will be relayed to the
National transmitters as well as to the
Scottish stations. The concert will be con-
ducted by Professor Tovey, and will include
the ‘“Symphony No. 1 in C minor,” by
Brahms, and a“ Scottish ' overture by
Dr. J. B. MacEwan.

“That Certain Trio,” who made their
microphone debut last year, return to
Savoy Hill on November 7. in a Regional
vaudeville programme, minus one of the
original members. She is Anne de Nys, who
sang in French. Her place is to be taken
by Peggy Cochrane, the concert violinist,
who is equally at home in syncopation at
the piano. William Walker remains with
the trio, also Pat Waddington,

The National Orchestra of Wales, con-
ducted by Reginald Redman, will give a
musical comedy programme from Cardiff on
November 10. The vocalists will be Nita
Barri and Arthur Holland, who have
specialised in singing duets from musical
comedy and revues. Mr. Holland tells an
amusing story of a contest in which he
unwittingly took part. He was singing
Friar Lawrence in Gounod’s Romeo and
Juliet at a Yorkshire choral concert and,
thinking the trombone unusually loud, he
began to sing loudgr in order to be heard.
However, this had no effect, for the trom-
bone just put on pressure. After the per-
formance the tromborie player came to the
artistes’ room to compliment the tired
singer. ‘‘ Aye, lad, 'twere a treat,”’ he said.
*“That’s the'best blow A’ve had for years!”

Pompey the Great, the tragedy by John
Masefield, which ranks with John Gals-
worthy’s Strife as one of the greatest
dramatic broadcasts ever carried out by
the B.B.C., will be revived on the National
transmitters on November 7. ’

NOVEMBER 1, 1930

The Manchester Unity of Oddfellows con-
cert, which is to be given by the North
London district, will be relayed from the
Queen’s Hall on November 8. Besides the
Wireless Military Band, several old broad-
casting favourites will be heard, including

Stuart Robertson and T. C. Sterndale
Bennett.

The outstanding item in the Manchestet
and Leeds programmes for the week begin-
ning November 2 will be the relay of the
performance by the Huddersfield Choral
Society of Solomon, by Handel. This choir
of three hundred is conducted by Sir Henry
Coward, and the orchestra is led by Alfred
Barker. The fame of the Huddersfield
Choral Society is widely spread, and during
a visit to Holland two years ago they
obtained the reputation of being the best
choir ever heard.

A contrast in war plays will be heard by
Cardiff listeners during a Martial- Medley
programme on November 15. The first,
entitled, 4t Monk's Close, is an episode of
the Commonwealth, by Miriam Pritchett.
The second play, Wait For It, by Donald
Davies, has for its setting an estaminet in
France in 1916. The author will take the
part of one of the old soldiers who ‘‘never
die.”

¢ Challenge Four *’ Valves. — It
should be noted that the figure of £2 19s.
for the valves for the ‘‘Challenge Four,”
given in‘the H. & B. advertisement on
page 637 of “AW.”” No. 437, applies to
the battery valves only. The mains valves
are f4 2s. 6d.

in Radio Circles.

THE Full O’Power Radio Battery is

TUIIANNNNS

FULL O'POWER
BATTERIES
are specified for
MULLARD“ORGOLA.”
COSSOR,

definitely creating a new interest 1

and
FERRANTI
Sets.

h large out-
erfect reproduction, suc
ﬁie(Ztmtfezglr:;z ‘())f the use of modern mahufacturing

more.
productlon——lt e u can appreciate the great

No other battery can o
put or such long life.

uantity
I\T(l:l:l:g?;ta;“lgl’(}x Full O’Power in your set before yo

difference. Get one to-day. e
| tables
Se V2. sor;gll:’“en T.YPE‘- P g’- Size H.1. 60 vglntl; P‘Zr ol - 1?.‘ 5
Sie V.. 100 wolts - - = = W gmEr g s D D
EQEERITIrE 118 Size H.3. 120 volls
Sire V.3 50 volts = = <

GRID BIAS CELL
tor H.F. vaives
Size G.T. 1} wolts - = P
GRID BIAS CELL
for screened grid H.F. valves &
gize $.6. 0D volts - - =~ !
w Full O' Power Booklet aiv-
::;m:iz’eo: ?:dniarices of the complete range.

i

Size V.4. 60 volts - = - - 13/
SUPER RADIO TYPE .

Size V.6. 50 volts - = =

- GRID BIAS BATTERIES

Size G.1. 41 volts - - - i

gize 6.2, 9 volts = - - ]

size u.sj‘ ltl‘yg vo}:.s - %

»8ize G.4. volts -

& For National and Symphony Portable Sets.

SIEMENS

L punt, O'POWER b

/ S.E.1¥
SIEMENS BROTHERS & CcO., LTD,, WOOLWICH,

25/-

220017757

Wi
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‘ :As Easy To Read As Clock Time /

TESTS VALVES |
FILAMENT - -
ANODE & GRID
COMPONENTS
AND CIRCUITS
H.T. AND LT

HAVE YOUR SET
100% EFFICIENT

Have you ever built a set that wouldn’t
work? Has a mysterious fault in
wiring or component cluded your most
thorough search? How many hours
have you wasted and how many valves
have you burnt out when you have
had trouble—how many times have you given up in disgust?

Well, from now on you can say goodbye to all that! The All-in-One
Radiometer will test valves components, circuits, batteries, everything
—quickly, safely and with absolute certainty.

MILLIAMPS
Evenyrhing/!

For 12/6 you can have a wireless expert at your beck and call. You
may be a radio fan or the veriest amateur, it matters not a scrap—
the All-in-One will help you out. You can be sure of everything
before you turn on the juicel The steady readings given on the
dial are as casy to follow as the hands on your watch, and the
instrument gives perfect accuracy—it has a beautifully Ffinished
calibrated mechanism that cannot let you

down.

Ask for our Booklet—obtainable through
all good wireless dealers, or write to
Pifco Ltd., Pifco House, High Street
Manchester.

ALL~ONE

2

T
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(Imatear Wireless

POWER from
MAINS

the

TR

Incorporating
the Westinghouse
Metal Rectifier

The Ferranti Mains Supply Unit is
the result of unique experience in
Mains work.

Safety is the main concern where the
mains are concerned; complete safety
is ensured by means of the metal
case, with fuses and automatic switch.

N o gl oo o

3o wbow

The Unit incorporates the Ferranti Anode
Feed System, which has been developed to
avoid “hum” and *“motor-boating,”” and is
specially suited for use with sets operating
Moving-coil Speakers.

Will feed Receivers having up to two H.F.
stages, detector, and one or two L.F. stagcs

For 200/250 Volts., 40/100 Cycles Supolics
Maximam Output 100 Miltiamps at 200 Volts: |

Price: £16: 0: 0 |

ERRANT
H.T.SUPPLY UNIT

FERRANTI LTD.
HEAD OFFICE AND WORKS: HOLLINWOOD, LANCS.
LONDON: BUSH HOUSE, ALDWYCH, W.C.2

b o i Sz

To Ensure Speedy Delivery, Mention “A.W.”” to Advertisers
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T e " specity
the ALL
BRITISH

Manufactured
under  Farrand
oand Lektophone
Hopkins _Patents

and Patent

Applications.

CHASSIS

£3-10

IN STANDARD
CABINET

£5-10

IN DE-LUXE
CABINET

£6 -10

SOUNDS THE ““LAST POST”’ TO ALL
BALANGED ARMATURE SPEAKERS
definitely supersedes the Mocing Coill and
1S GUARANTEED 12 MONTHS

A revelation in It sur-
passes all present known types of speakers. All the advan-
tages of a moving coil without its drawbacks. No hum. No
hent. No rectifiers, transformers, or smoothing condensers
required to perfect the reproduction. Double cones and all
other artificial methods absolutely obsolete, Is light and
beautifuily finished. Gives hemcndons volume nmnmg faith-
ful reproduction. It must td to be b

ASK YOUR DEALER FOR A DEMONSTRATIO’V

S. A, LAMPLUGH, LTD.

KINGS ROAD - TYSELEY - BIRMINGHAM

Scottish Depot: Mr. Michael Black, 184 West George Street. Glasgos.

(DTS
ALL MAINS
IJNIT

- FOR
ALTERNATING CURRENT ONLY
The Lotus All Mains Unit has a very
generous power output and is most
suitable for 4-valve sets; it may also be
“used as H.T. Eliminator for sets having’
battery hieated valves. The wliole appar-
atus is contained in a handsome metal

case 127 X 8" x 8" high. Price complete
&7 7s., or 12 monthly paymentsof 13/3.
"From all Radio Dealers.

Write for illustrated Calalogue lo
GARNETT, WHITELEY & Co., L, TD., LIVERPOOL.

COMPLETE"

DOMINION
BATTERY 5.G.3

HE most sensihve and selective of all 3-valve

screen grid, , and pen-
tode—that's vhat you get in the wonderful
Brownle DOMINION Battery S.G.31 Not only is
it the finest receiver of its kind—it's the finest vulue
too, for its cost in a hand , richly pofi
solid walnut cabinet, Including valves and royalty,
is only £10:15: 0 or 19/- down|

YOUR DEALER WILL DEMONSTRATE

Your dealer vull be delighted to demonstrate the
Erownizc DOMINION Battery S.G.3. In any case
send now forfree illustrated catalogue of the com-
plete Brownic range of Battery and Mains
operated receivers. Prices from 50/-

DOMINION (BATTERY) $.G.3

Price, including - or19/-
vc’;lves&royulty £1° : 15 down

BROWNIE WIRELESS COMPANY (G.8.) LTD.,
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TUNEWELL GCOILS

AS ALWAYS RECOMMENDED
!
N

Fr»Z2IC0a =T

These coils
are accurate-

ly made, and
are suitable
for ganging.

Brookmin's By-
Pass wave-trap
coils, complete with
fixing brackets,
3/3 each
New dual range coil
for Reinartz circuits,
X-tappel on both

Note Accessibility
of Terminal
SIZES AXD PRICES
Standard,

25, 35, b0, 7 . each 1[6

high and low waves. JO 40, (;0 100 .. v
Super-selective, 125, la() . . 2 3

10/6 275’ for 5XX - o 2/6
Tunewell Trans« 200, 225 . 2/9
former. Ratios 3 to 250" ” 3(3
Tand 5to L. 25 v

12/6 300 » 3/9
Tanewell range of 400 4(3

Speakers, including Centre tapped 9d. each ‘extra.

Dep?. U., NELSON ST. WORKS, LONDON, N.W.4

plaque types Irom
28/6 to 42f.

TURNER & Co., 54 Station Rd., Loudon, N1

X type 1f- extra,

WIRELESS
MAGAZINE

R

The
Big
British
Wireless
Monthly

xR

1/-
§

HERE IS THE

RADIO GRAMOPHONE CABINET
YOU ARE LOOKING FOR

INSTALL A
“LANGMORE?”

and have your Gramophone,
Wireless Set, Loud-speaker
and Batteries all in one cabinet.

These cabinets are very strongly con-
structed of selected Oak and Plywood.
Size overall, 3 ft. 2 in. high by 21 .
wide by 15 in. deep.

THE TOP SECTION. Size 4} in.
high by 18 in. wide by 14 in. deep,
gives ample accommodation for
gramophone and pick-up.

THE CENTRE SECTION. Size
10 in. high by 18 in. wide by 14 in.
deep, is for -the Wireless Set, to take
a panel either 18 in. by 7 in. or 18 n.
by 8 in.

THE BOTTOM SECTION. Size
14in. high by 18 in. wide by 13} in,
deep, gives accommodation for Loud-
speaker and Batteries.

Fhe whole of the back is enclosed by double

doors so that afl parts are easily accessible.
ALL are fitted with hinged top, heavy plat-
form to take a 127 tumtable for th: Gramos

hone and a Substantial baseboard for the
Q‘ ireless Set.

BEAUTIFULLY FINISHED
iz JACOBEAN OAK  ::

THE MISCELLANEOUS
13 & 17 NEW OXFORD STREET

Phone : Holborn 4894

Price 49 / 6 cach

PACKED FREE AND SENT CAR-
RIAGE PAID TO ANY ADDRESS |
IN GREAT BRITAIN. '

Trade Inquiries Invited.
TRADING CO., LTD.
LONDON, W.C1

Please Mention “A.W.” When Corresponding with Advertisers
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FULL-SIZE BLUEPRINTS

When ordering, please send Postal Order, NOT STAMPS
CRYSTAL SETS (6d. each)

B.B.C. Brookman’s Park Set .. % oo AW206
Regional Crystal Set 1 - .. WMI176
ONE-VALVE SETS (1s. each)

B.B.C. Official One 50 .. 0o .o
Hartley bmgle-valver g 0o WngS
WO-VALVE SETS (1s. each)

Talisman Two (D, Trans) .o AWig4
No-battery A.C. Mains Two (D Tnns) . AW230
No-battery Gramo- mdxo 2 (D Trans) .. AW238
1930 Talisman 2 (D, Trans) .. o .« AW239

sy Tune Short-wave 2 (D, Trans) .. .o AW242
Searcher Two (D, Trans) 50 0o .. AWa24s
Arrow Two (D, Trans) .. 05 «e AW249
Fo ﬁve-shxllmg Two (D, 8 Trans) . .. AW2zso
Brookman's 'I'wo (D, Tmns) do «e WM1068
New Crusader (DD, Trans) e 00 oo WM:82
Radio-Record Two (SG D) * 5o .« WMi187
Gleaner Two (D, Trans, - 08 .. WMzo1
Music Monitor (D Trans) .. .o .. WM2e8
Merlin Two (A.C. Set) . WMai3

HREE-VA LVE SETs (15. each)

Wide World Short-wave Three (HF, D, Trnns) AWzoy
1930 Ether Searcher (SG, D, Trans) .. AWzt
Best-by-Ballot Three (SG, D ‘Trans) Price 4d

free with copy of “A.W.” AW:217
Everybody’s Ali-electric Three (SG D Trans)

—A.C. . .. AWazzr
1930 Clarion Three. SG, D Trzms) oo .. AWa223
Beginner’s Regional 'Three (D ,2LF) .. .. AW233
Britain’s Favourite Three 1930 (D, 2 Trans) .. AW243
Car Three (D. R.C. Trans) S 6o .o AW244
The “A.W.” Exhibition 3 .. o K. .. AWayy
Standard Coil ‘I'hree (HI‘ , Trans) .. .. WMiiy
Brookman’s Three (SG, D rzms) 0o .. WMib:

Community Three (D, RC, Trans) WMi6s
Brookman’s Push- Pull Threc (SG D, Trans) 1/6 WMi1iyo
All-nations Three (D, 2 Trans) . VMi178

Inceptordyne (SG, D Pentode, =y .. WMiyg
_Brookman’s A.C. Three (SG, D, Trans) 1/6 .~ WMiS4
Music Marshal (D, 2 Trans e« WMigo
Gramo-Radio D.C. Three (5G D Tmns) .. WMig6
Concert Three (D, 2 Trans) . <« WMigg
New Lodestone T[)rce (HF D, Trans) 3 .. WMzos
De-Luxe Three (D Trans) 35 «. WM2og
Five-Point Three (SG , Trans) B .. WMazi2
Falcon Three (A C. Set) .. WM217
New Brookman’s 'I'hree (SG. D, Trans) .. WMai§

FOUR-VALVE SETS (1s. 6d. each)
Music-Lover” s Gramo-radio (SG, D, RC,

‘Trans)—1s. 6 . AW203A
Music-Lover’s Gmmo radio (Loud speaker) 1s. AW2028

Horizon Four (SG, D, 2 Trans, .. AWz237
Challengc Four (258G, D, Trans) with copy of
’ 4d. post free Wazst
Challenge Four(2S8G, D Trans, ‘mains operated)
with copy of “A. \V 4d post free ., Wz_,z
1930 Monodial (2SG, D ans) WMi38

Electric Four (All A, C.——SG D, RC, Trans) .. WMibz

Brookman’s Four (2SG. rans o8 . WMi7y4
Transportable Four (Sé D 2 R 00 .. WM18o
Super Q4 (SG, D, 2 Tmns) . .« WM189
Lodestone Kour (H D, RC, Tmns) oo .. WMio3
Searcher’s Four (SG . RC Trans) .. .. WNiog
Invitation Four (SG, D . Trans) .. .. WMazoo

Regional Band-pass Four (SG D, RC, Trans) WMaix
Five-Point Four (SG, D, RC, Trans) 0o WMaz1i6
FIVE-VALVE SETS (1s. 6d. each)
James Quality Five (258G, D, RC, Trans) . AWaz7
All-wave- Lodestone Five (HF D, RC Push—pull) WM 46

1930 Five (2zHF, D RC Tnns) .. WAL171
Dual-screen Five (2 RC Tr;ms) «. WMi185
Radio-Record Five (SG Trans parallel) .. WMi88
Overseas Five (38G, D, Trans) . WMigz
AMPLI F|ERS (1 S. each)
“AW.” Gramophone Amplifier . . oo .. AWa2os
Two-valve Amplifier od 50 . 3 .. AWz106
* Mag '’ Gramo Umt o .. AWazy
Radio-Record Am hﬁer(DC Mams) o8 .. WMi83
Selecto Amphﬁer F nit) .. WMzio

SCELLANEOUS (1s. eachj

Short-wave Adi?tor {1 v) 6o . 183
Simplest H.T AWigy
By-pass Umt (W avetra%)mth “A W"-—4d AWz213
‘Twin '’ Brookman’s By-pass qa .. AW222
James H. T. and L.T. Chargmg Umt ok .. AWz32
Simplest H.T. Eliminator for D.C. Mains .. AWaz34
Simplest H.'T. Eliminator for A.C. Mains .. AW2z230
Choﬁe Qutpat Unit . oo .. AWz2s0
Slmple Tester Unit (6d. ) AW246
A.W.” Improved Linen- dmphmgm Spcaker AW248
A.C. Mains Amplifier .. . .o oo WMigo
H.T. Unit for A.C. ans A Ao .. WMisg
Brookman’s *“ Wipe-outs *’ o . WMi36
Short-wave adaptor for Overseas Five .. .o WMig2
Staminator Unit for A.C. Mains 05 .e WMazoz
Universal Push-pull Amplifier .. N <o WM2oy
Outspan Short-wave Adaptor .. .o «s WM2zo7
“W.M.” Standard A.C, Unit .. e e. WM2ry
“W.M.” Standard D.C. Unit %o WMa2r1s
Falcon A.C. Unit WM219 /-
PORTABLE SETS

Continental Portable (SG, D, Trans) .. AWz41 /-
Pedlar Portable Two Trans) e WMigs 1/-
Pedlar Portable Three (D 2 Trans) .. WMig7 1/-
%ames Postable SG3 (SG D, Trans} .. WMzo3 1/-
Foursome Portable (SG, D, 2 Trans) .. WDMzob 1/6

Copies of the ** Wireless Mn.gazms » apd of ** Amaltenr Wirelcss'® con.

taining descriptions of any of these sets can by obtained at 13, 3d. and 4d

respecuvely. post free. Index letters ™ A.W. refat to, " Amateur
Wigeless * sets and ** W.M.” to ** Wireless Magazine,”

AMATEUR WIRELESS 586! FETTER LANE

LONDON. E.C.4.

MANCHESTER: 33 Whitelow Road,
Chorlton-cum-Hardy.

Phone: C!erkermell 9406-7-8

62 High Holborn, W.C.1.
Phone: Chancery 8266

Phone: Ckorlton-cum-Hardy 2028

NAME.

CATALOGUE BY RETURK OF POST.

(E——— EJERYTHING RADIO FOR CASH OR EASY
L == 2] &
TERMS WITH SERVICE AFTER S$SAL:S
bRz E Y T
The following list is but representative, and we ask you to fill in the
IS coupon below, or send list of your requirements for quotation by return
Send COSSOR EMPIRE MELODY Send 1931 OSRAM MUSIC MAGNET KIT ¢
10/_ MAKER KIT, 1931 Model. S.G., De- 23/6 2 S.G., Detectér and Power.
tector and Power. Cash Price £6 17s. 6d. a Cash Price £11 15s. 0d.
Only Balance in 12 monthly payments of 12/9. Only Balance in 12 monthly payments of 18/6.
Send MULLARD 1931 ORGOLA THREE-~ Send DYNAPLUS SCREENED THREE
14/8 VYALVE KIT. S.G., Detector & Power. 10/6 KIT. .G., Detector and Power.
Cash Price £8 0s. 0d. Cash Price £5 14s. 6d. ]
Ounly Balance in 11 monthly payments of 14/8. Ounly Balance in 11 monthly payments of 10/6.
All the above kit prices include valves and cabinet &
THIS WEEK’S SPECIAL OFFER i
(DESCRIBED IN OCTOBER 18th ISSUE)
i fl = =]
FEEESNENNN  SEND PILOT KIT of specified components g
fats TSt 2 0 4 complete down to last screw. With EEEEES————
‘ / valves, less cabinet. Cash Price
PR
BN ONLY £111 10. Detailedlist on application.
Balance by 11 monthly payments of 20/4 ¢
Send REGENTONE W.3 COMBINED Send FARRAND INDUCTOR SPEAKER B
10 9 H.T. ELIMINATOR AND TRICKLE 6/5 for perfect reproduction. Unit anil
I CHARGER, 1 S$.G., 1 variable and one Chassis complete ready maunted.
Only fixed tappiugs for H T., L.T. charging Ounly . Cash Pricc £3 10s. 0d.
for2, 4 and 6 volts. For A.C. Mains. Balance in 11 monthly payments of 6/5.
Cash Price £5 17s. 6d. Send EKCO 3F.20. H.T.” ELIMINATOR,
Balance in 17 monthly payments of 10/9. 7/4 20 m/fa. Tapmegs for S.G. 60 volts and
Send  EXIDE 120-VOLT WH. TYPE AC- e RR el Kol GaMaisy :
> Ounly Cash Price £3 19s. 6d.
8/6 CUMULATOR in Crates. Balance in 11 monthly payments of 7/4.
: ey phoicon gl 0. Send STANDARD WET H.T. BATTER-
Ouly Balance in 11 monthly payments of 8/ 7/6 IES. 144 volts, 20,000 mfa. Other volt- 4
Send CELESTION D.12 LOUD-SPEAKER. ages and capacities available, detailed
9 ‘12 An entirely new model in oak. Only prices on application.
I Cash Price £5 0s. 0d. Cash Price £4 2s. 0d.
Only Balance in 11 mo 1thly payments of 9/2. Balance in 11 monthly payments of 7/6.
OUR NEW CATALOGUE
M EDIATE BRI I RIYG O ALL ORDERS
Receivers, Components, Radio Gramophgnes, ’
D ! I1IVE RY Pick-ups, etc. A veritable guide to Radio. Gel
ycus copy to-day.
PETO-$COTT Co. L. [=
CBLRELL ‘SECCCCCECLDICEROL :
LO? ON: 77 Clt Road, E. C.1. PLEASE SEND ME YOUR 1931 EASY WAY i

geCEECURBNEQNUNSENAZEULTD]

ADDRESS.

A W. 1/11/30

Universal set screw fixing
Universal fitting
Rod . -

Single Cone Bush .

Rod:
Postage 2d. extra.

TELEPNONE. CITY 4472

Linen Diaphragm Double-cone
Bush with positive, nostrouble

Extension

Llnen Dmpbr:gm Siraining
Per set 2/-

OODMAN

27 FARRINGDON ST LONDON, EC4

-9d.

- 6d.

OUR BLUEPRINT SERVICE

Constructors of receivers described in
this Journal should make full use of
our Blueprint Service and avoid all risk

of failure,

PETTTTTT T T T e LU

SENSITIVE
MICROPHONES

Latest Improved Types Only

(NOT Government surpluz, NOR second-hand rubbish)

For DEAF AIDS, DETECTAPHONES, PUB-
LIC ADDRESS, SPEECH AND MUSIC
TRANSMISSION, ANNOUNGEMENTS
THROUGH LOUD-SPEAKER(wnh or with-
out Valve Amplifier), WIRELESS TRANS-
MISSION, LOUD-SPEAKING TELEPHONE,
CRYSTAL AMPLIFIER, BABY ALARM or
INVALID CALL from Bedroom through
distant Loud-sp2aker, HOME-RECORDING
of GRAMOFHONE RECORDS, Experiments
BRITISH MADE THROUGHOUT.
Ilustrated Lists Free.

FREDK. ADOLPH, Actual Maker,
27 Fitzroy St., London, W.1. Phone : Museun 8329
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“ON THE TRACK OF THOSE 30 STATIONS ! (Continued from page 659)

two. For any two points can be joined by
a straight line, but a straight line can be
drawn through three points only if all obey
the same law. If we attempted to form our
graph line by logging one station at the top
of the scale and a second station at the
bottom, and joining the two wavelength-
degree points together, the graph might be
accurate, but in all probability it ‘would
not. It is true that the two points would
obey the same law, but a third point checks
up one’s observations of that law.

I started with the National, which came
in at 22 degrecs on the tuning dial. From
the “A.W.” list I find this station has a
wavelength of 261 metres. Here, then, are
my first two points. ' Moving along the
horizontal axis I stop at 22 degrees and rule
a vertical line from that point. Moving up
the vertical axis I stop at 261 metres and
rule a horizontal from that point until it
intersects the vertical just drawn. This
point of intersection is fke point, obeying
the graph law. It is marked A in Fig. 2.

Next, I tuned in the Regional, which
was logged at 42 degrees. Its wavelength
is 356 metres. As before, I moved along
the horizontal axis until I stopped at 42,
then ruled a vertical from that point.
Moving up the vertical axis until I reached
356 metres 1 ruled a horizontal from that
point. The intersection of the horizontal
and vertical lines gave me point B. Even
at this stage, points A and B could be
joined together and extended up and down

to complete the graph, but the graph would
be accurate only between the points A and
B, corresponding to a wavelength range
between 261 and 356 metres. And that is
assuming points A and B are themselves
accurate.

So I continued by tuning in the Midland
Regional, logged at 68 degrees. Its wave-
length is 479 metres. So once more I moved
along the horizontal axis, stopping at 68
degrees to rule my third vertical. Then up
the horizontal axis until the 479-metre
point was reached, when a horizontal was
ruled at that point. Its intersection with
the vertical gave me point c—and enough
to start my graph.

Although I must have drawn thousands
of graphs in my time, I always get a little
excited when the time comes to join up the
points. In this example I found my care
rewarded, for the three points, A, B and ¢,
could be joined by a line running absolutely
true through all three. Had one of the three
been off the track I should have carefully
re-tuned the stations to see whether the
dial readings had been accurately logged.
For with accurate dial readings, and a
knowledge of the wavelengths of B.B.C.
stations, an accurate graph is possible.

To test the accuracy of the graph line
after joining up A, Band ¢, I decided to try

four powerful foreigners. According to the,

graph, Budapest at 550 metres should
come in at 83 degrees on the tuning dial of
the set involved. I logged this station at

82 degrees, which is good going, considering
its position is right at the top of the line.

Rome at 441 metres should, according to
the graph, come in at 60 degrees. It could
not be found, but Paris was logged at 61
degrees. This corresponds to 446 metres on
the graph, again not far out, for this Paris
station’s wavelength is 447 metres. Greatly
cheered, I decided that a station between B
and A would serve a useful check. I chose
Goteborg on 332 metres.. Moving up this
mark on the graph and then horizontally to
the right until I hit the graph line and
dropping a vertical at that point to the
tuning scale axis, I found Goteborg should
‘come in at 35 degrees. Actually he came in
at 34 degrees, which was very pleasing.
Only one more check was deemed necessary.

The bottom of the graph is the most
likely to be inaccurate, as the straight line
tends to curve off as the capacity of the
tuning approaches its minimum. So I
selected Cologne as my last check. Its
wave of 227 metres corresponds to 15
degrees on the graph. Actually Cologne
came in at 13 degrees, so a slight modifi-
cation of the lower end of the graph would
be needed to make it accurate.

I have dealt at length with the making of
this graph to show how easy it is to cut out
the guesswork of long-distance reception.

It is a great feeling when you hear:

" Achtung Fur die Westdeutschen Sender!’’

to be able to say to yourself, “I knew it
was Cologne before the announcer spoke !’

EVERY SET IS BETTER
7 KB SPCAKER

REGD TRADE MARK

K.B. Speakers give just that distinction between
real, true to life reproduction and that which is
merely adequate.

The K.B.203 Permanent Magnet Moving Coil
Chassis is highly sensitive and eliminates the
disadvantage of the ordinary moving-coil
speaker as Itis unnecessary to use accumulators,
etc., to provide energising current, the powerful
magnetlc field necessary for efficient operation
being provided by a permanent magnet of special
design. It can be enclosed in cabinet or mounted
on baffle board as desired.

Why not write for Illustrated Brochure.

KOLSTER-BRANDES Ltd.

2, CRAY WORKS, SIDCUP, KENT

K.B.232

attracted arm-
ature type
cone speaker

L.-£3.3.0

PROVED
PERFORMANCE

Kolster-Brandes

K.B.203

Permanent
Magnet
Chassis com-
plete with

Ol'lnl'

/| £5.5.0 |
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PILOT
RADIO
KITS

BUILD THE POPULAR
FORTY-FIVE-
SHILLING TWO

As €escribed in “A.W.’" Oct. 11th, 1930
KIT ‘A" Cash £2.5.0
KIT ‘B, Cash £3.4.n ments of - 5/11
Or 12 monthly p';ls;

Or 12 monthly pay-
ments of - 4/3

Or 12 monthly pay-

KIT ‘C' Cash £317.0 2.3 2

IMPORTANT NOTE,—KIT ‘A’ is less talves
and cabinet, KIT ‘B’ with valves less cabinet,
KAT ‘C" with valves and cabinet, All parts may
be obtained seé)aratcly. Detailed quotation by re-
turn of post, Carriage paid on all orders above £z.

IMMEDIATE DISPATCH SERVICE

Contzins delaiied Price Lists o?

SEN n FU all the latest and best Kits, with
over 39 valuablz Hints and Ti»;

677

P"-("' GHAB tor the Amateur Constructor.
PETO-SCOTT £3s.

77 City Rd., London, E.C.1. Phone: C]erkenwellg.;ooq-s.
62 Righ Holborm, London, W.C.1. Phone: Chancery
8206. 33 Whitelow Road, Choriton-cum-Hardy, Man-
chester. Phone: Chorlton-cum-Hardy 2028.

FLEASE SEND ME Your Latest Pilot Radio Chart.
ST R, opom-0 0000000 CHor T R SR N,
ADDRESS..

..................... AW, 1/11/30

See important announcement on page 675

HIGH WAVE
TO LOW

The efficiency of
centre-tapped
coils is now uni-
versally recognis-
ed, therefore it is
well to remember
that the Bulgin
Multi-Coil em-
bodies this prin-
ciple on both

wavebands.

The workman-
ship throughout is of the highest
standard, therefore specify and see
that you get a genuine Bulgin Multi-
Coil. They are obtainable from all
the best dealers in Great Britain.

Send fov our 60-page Catalogue.

al o touch of
this switch

Enclose 2d. stamp,

A. F. BULGIN & CO. LTD,,

THIS LETTERS |
PATENT

BULGIN
MULTI - COIL

220 to 600

1,000 to 2,500
METRES

9-10-11, CURSITOR STREET,

AND

CHANCERY LANE, LONDON
Telephones : Holborn 1072 and 2072 !

Cee that Fluxite and Snlder are always by you—in the house, garage, workshop
They cost so little but
willmake scores of everydayarticles last years longer! For Pots, Pans, Silver
gnd Brassware; RADIO; odd jobs in the garage—there's always somethinz

—anywhere where simple, speedy soldering is need

useful for Fluxite and Solder to do.

ANOTHER USE FOR FLUXITE,
Hardening Tools and Case Hardening.
Ask for Leaflet on improved mathod

FLUXITE SOLDERIIG SET.

Simple 1o use and lasts for years in constant
ute. Contains special ‘small-space’ soldering
iron with non-heating metal handle; pockat
blow-lamp, Fluxite. Solder, etc; and full in-

1tructions.

COMPLETE 7/6, or LAMP cnly 2/6.
FLUXITE LTD,

(Dept. 325)
ROTHERHITHE, S.E.16

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

‘—
ALL MECHANICS WILL HAVE

FLUXITE

IT SIMPLIFIES ALL SOLDERING

““We're Fluxite
and Solder—
The reliable pair,
Famous for
Soldering,
Known everywhere

you're fixing up
Wireless,
There's no need
to fret,

Let US 31in the
connections—
Then Perfection
you'll ger!”

ARE BETTER
WITH

SOVEREIGN

WIRE - WOUND
RESISTANCES

OUND astatically, these

Resistances are the most
reliable when building elimina-
tors. Every one guaranteed with-
in 5%, of stated values. Send for
a pamphlet giving safe load cur-
rent carrying capacity with every
Resistance. Any value can be
supplied without holder for 1/-
less than the list prices.

Tell us if your dealer
dees not stock what you
want. We will gladly
give you the name of
the nearest stockist,

To Ensure Speedy Delivery, Mention “A.W.” to Advertisers

ELIMINATORS

Values

ohms. each
1,000/3,000 - 5/«
4,000/40,000 4/~

50,000 - =~ 5/«
60,000 - - 6/«
75,000 - - Tf»
100,000 - 8/~

Other not-bie
SOVEREIGN
PRODUCTS
VOLUME CONTROLS ;
Potentiometers;
Rheostats ; Wave
Traps; Dual-
range and Screen-
grid Coils; H.F.
Chokes; Compres-
sion-type Conden-
sers, etc.

SOVEREIGN PRODUCTS, LTD.

52/54, Rosebery Avenue &

LONDON, E.C 1
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H&

Suppliers of the SPECIFIED

CHALLENGE FOUR
KIT

The H. & B. Kit for this set is the FINEST
obtainable and includes everything you
require to construct this excellent receiver.
CASH PRICE of Battery Model Kit
£7.2.5
CASH PRICE of Mains Model Kit
£12.11.8
VALVES for Battery Model, £2.19.0 ex.
VALVES for Mains Model, £4.2.6 extra.
Oak Cabinet Hand Polished 32/6

Win £5 by building this set.

Conditions of contest
given in “A\.” Oct. 18th, page 556.

IMMEDIATE DELIVERY,

CHALLENGE FOUR COILS
H. & B. Specified Coils are guaranteed
definitely accurate. Complete set of 3

£1.11. 6 post paid

IMMEDIATE DELIVERY,

CHALLENGE FOUR SCREENS

Complete set made exactly to specification
complete with base and screws.
3/9 post free

If its Radio; Its H. & B.

Carriage Paid on all Cash Orders.
C.0.D. Charges paid over £1.

H. & B. RADIO CO.

24, 36, 38, Beak Strest, Regent Street, London, W.1
Gerrard 2834
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THE MOST
ECONOMICAL
BATTERY

YOU CAN BLY
3 o

COLUMBIA
4780, 60 volts.
Triple Capacity.

11/6

Measure Columbia 4780 by its
long life as well as its cost—you
will find it to be the world s
most economical battery. Now
costing only 17/6, Columbia
4780 (60 volts, triple capacity)
gives you betterradio, clear un-
distorted and entirely trouble
free. Buy Columbia 4780
from your dealer.

Columbia

RADIO BATTERIES

JR. MORRIS, Imperial House
15, Kingsway, London, W.C.2
Scotland : ¥. T. Cartwright, 3, Cadogan St., Glasgow
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CLIX

For every form of contact

OLIX VALVEHOLDER

Extract from a recent test veport in a
leading technical journal :

‘“ We have no hesitation in saying
that for the short wave receiver it
is the best on the market. Itis as
nearly air supported as possible.
An excellent feature is to be found
in the new Clix slotted sockets
giving positive contact to either
split or solid valve pins.”

No. 27.  Pro. Pai. Reg. Design.

Usual H.F. losses entirely eliminated. Resilient
Sockets air dielectrically insulated and sclf-
aligning. Impossible to blow valves.

Type B for baseboard mounting.

5 Pin Model with screw terminals - - 1f-
5 Pin Model without screw terminals - 9d.
4 Pian Model with screw terminals - - 10d.
4 Pin Model without screw terminals - 8d.

Clix 2y different dcbices for contact.
Write for descriptive leaflets.
LECTRO LINX, LTD.,

254 VAUXHALL BRIDGE ROAD, S.W.1

—

MAGNIFICATION
QUALITY

Ratio 3} to 1

6/6

Ratio 7 to 1

The British General Triumph Trans-
former offers real quality in L.F.
Transformer . design. Excellent de-
sign, sound workmanship and first
quality of materials; and offered at a
price which is astonishingly low.

From all dealers or direct from the manufacturers—

BRITISH GENERAL MAKUFACTURING Co., Ltd.
Brockley Works, London, S.E.4

The beauty

is missed . ..

The full beauty of the bass notes and the
brilliance of reproduction when using electri-
cally recorded records, can only be obtained by
placing a Novotone in your amplifying circuit.

Even in present-day recording there are still
serious losses which must be compensated for
if realistic reproduction is desired.

The NOVOTONE imparts to your records :

Full-bodied and true reproduction of the bass notes.
Appreciable brilliance of the higher notes.
An increase in general amplification.

There are three models of the Novotone:

T

ype S
for Standard pick-ups £5
Type H
for High resistance
pick-ups
Type J
exactly as Type S, but
having lcss amplification £3 ?
Send for full descriptive folder «A”

THE “VOLUVERNIA.” Scientifically designed volume control
which does give perfect control from zero to maximum volume with
one turn of the knob. No moving metal parts in contactwith the
resistance, action silent, firm, and smootli. For Radio or Radio-
Gramophone. May be fitted to any panel. 6s. 9d.

GAMBRELL RADIO LTD., 6, BUCKINGHAM STREET,
STRAND, LONDON, W.C.2

Mention of “Amateur Wireless’ to Advertisers will Ensure Prompt Attention
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RAYMOND’S

27 & 28a, LISLE ST., LONDON, W.C.2
Leicester Square, back of Daly's Theatre
Phone: GERRARD 2821,

OFFER 100 SPECIAL
CUT PRICE BARGAINS

Only obtainable at Raymond’s—can be
supplied 6.0.D.—

NOW IS YOUR OPPORTUNITY !
a
PYE 110 Henries Chokes, 12/6 List, Our price 4/t
MARCONI B-l L.F. Transformers, 25[- List.
Cur pric 8/t
EXIDE 20/40 Non-splllable Jelly aud accumu-
iators, 15/- List. Our price - 10/9
UNDY Pick-up and Tone Arm complete,
57/6 List. Our price = 35/-
Qak Loud-apeaker Cabinets, 13in. by l:}ln d . 411
., tofit Blue Spot R.orP, .. 10/8
Chaasis tofit Blue 8pot. R. or P., Large T)pe. 16in. . 811
Dual Range Coils PPanel Moun!.in,; = - 411
Base Board oo .. 411
DlﬂerenhaICandeusers, 100013 B g0 3 2/8
Reaction Condenaers, .0001 o 11
Baseboard Neutrallsing 3 = o .. 17
8.L.F. Variable Cmdmsers, 0005 xs: . 56 - 28
0003 .. 50 - . 28
anve Holdera wlth Termmals . e L. each 5d,
Baseboard Rhieostata, 6-ohm or 30-ohm . . - .. 6d,
Marcon} 6-1 Transformers 00 . .. 81
Pye 110 H. Chokes .. 00 - o 411
100 H.T. Batteries, fully euarant eed = 25 .. 6m
60 H.T. Batteries, fully guaranteed oo aQ .. 381
4.5 Pocket Batteries . doz., 3/6
8pecial Juventa H.T. B:\tbcry to it po:cable sctr, 100 v. 7/11
G-pin Bases 1 .. 10M,
Earth Tubes .o .o .s 1/8
1-mfd. fully gv.urantecd Condensers 0o 50 . 18
2-mid. ,, v 5 o g 00 2f=
4-mfd. Py - .. 318
Triotron'Cone Unite, latest rnodel .e oo . 711
" T.D. 2 valves 5 0o = s M
Z.D. 2 valves oy oo 58
Ful ler 2-vo". 60 Accumalators o Py .. 611
}.2m. Cone Chasgsis, take any Unit . to B .1
i 2711
12in. by 7in. Oak ubnm complcte with pollahed pn.nel 811
l4in. by {n. ,, ,, »” " » - 9711
18in. by 7in. ,, 10712
Dr. Neaper Trickle Chargcra,‘z or bvoltmmnu!azors . 25/=

Dual Range 6-pin Coila -~ o . 48
200-700-metres G-pin Colls . 38

. .
Bovereign Dual Range Panel Mounung Colls & .. 611
Titan Coils, Dual Range ., . S S o 8/11
New Ormond Geared Dial .. . - as o 2/8

»oow Log Condenser o 4'-

PPN Y

with double diat .. .. 6/
chra Dymmlc 8 polc Speakcr oo .o

+  Trickle Charger o0 o 00 a0 2311
Undy 8-pole Units .. o0 A Q0 . A8/9
and Chassis .. co 50 .. 328
Plico All-in-One Volt Meter, o . 6o . 126
Dead Beat Volt Meters .o .o .. 39
Accurate Hydrometers, Float or Ballnadmg o P £
Newey 8.M .Condenscrs and Dia) eompleta W o . 3/
100ft. Enamel Aerial,7.22 ., . . . 29
100ft. Aerial, 7-22 Copper .. e 19
Gramophone Pwk-uw. guaranteed, Bntmh nnde .. 8
Panel Brackets . .o a0 pair, 8d.
HLF, Chokes, reliable .o - 1

Telsen L.F.Choke .. .. .. .. . I a8
Telsen H.F. Choke .. e
Pane! Rheostats, 6-obm or .io-olun, completc wlth knob

-00015 Brookmans Condensers, complete with knob 3
M iniature .0005 Condemra complete with knob, suitable
for portable sets . 6o . v, .o1m

Sm.m. Rubber Flex . .o o0 C o5 yard, 1d
14 by 369 Red and Black Flex B 5o - yard, 14
8.P.D.T. Porcelain fwitches. . . - - - _6id
D.P.D.T. Porcelain Bwitches . - I .. loja
Fuse Bulb Holder . - each, 8d
Undy Volume Coutrols, 0-3-meg. - . 211
Cliftophone 3gns. Bpeal.er, (..Ll.vmet model o 16/11

Connecting Wire, insulated, all colours, per mn coxl 3d.

Fully guaranteed 5-1 or 3-1 Transformers . . 49
Bet of 8.W. Coils, No. 2.4.6.9. 0 . eet, 8,8
Plug-in Cotla, Nos. 25, 33, 50, 60, 7a - o each, 1/3
Plug-in Coils, No" 100, 150. 200, 200 . . each, 2/3
80x Colle, 1/9 each; 60 C.T. - - each, 1/4
250x Coxls.3/6 250 C.T. . e . .. each, £/9
Wail Plugs complete 8d.

Linen Dounle Chassia Solld Onk mec, Ilnen ﬂxed nnd

stretchea, complete with dope and brusn ete. ..
10 by 6 Aluminiom, with }-in. bend en . 13
18 by 7 Aluminfum Plain Panels ] e each, 178

Blngle Coll Phugs, with terminals .. .: . each, 6d.
49y-ohmsB.B . Potentiometers - - each, 1/4
Spring Indonr Aerials, with umulalors - - each, 64.

Ebonite Grid Leak Holders - - each, 3d,
-Buitcase Portahle Cabinete, Rexine ‘Buleh 53 . 19/6
Pair of 5XX Colls;suitable for 1930 Cossor . .. 811

Pair of B.B.C. Coll for 1930 Cossor . . .. 51
Daily Mml(Sovereign) Wavetraps . 2m
Aeonlc 2- l\alve All-mains Set wmplete w hh Spenker, one
9- volt(}rld Bias Batteries .. . each, 11d
a-wry Battery Leads, complete mth plugn .'md spades,

excellent, quamy - set, 1/6
7-way Leads .. b N oG - set, 1/11
Harlie Wavetraps - s tach, 10/8
Watmel Dual B..Am.e Colls type st . . .. 1611
Excellent tone Cablnet Cone Speakers o0 - .. 1o/
Tted Di d Permanent Det = - . 19
Utility Double 8.M .Dials .. - each, 6/3
3in. Slow M otion Dials,smooth mo\'exnent . each, 1/9
Clarestat Molume Controt» - .. 85

IMPORTANT. All letters and communications must by
addressed to
K. RAYMOND, LTD.,

27 A 28a, LISLE STREET, LONDON w.C.2
e name of the street is not sufficisnt,
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(Imatear Wirelesy

BROADCAST TELEPHONY

Broadcasting stations classified by country and in order of wavelengths. For the purpose of better comparisoa,

Kile-  Station and
Metres cycles Call Sign

GREAT BRITAIN
25.58 11,751 Chelmsford

] (G)SW)
200 1,500 eds.....
242 1,238 DBelfast .
2061 1,748 London Nat.
288.5 1,040 Newcastle,
288.5 1,040 Swansea .........
288.5 1,040 - Stoke-on-Trent
2885:040 Sheffield .........
288.5 1,040 Plymouth
288.5 1,040 Liverpool .
288.5 r,0o40 Hull _..... oo
288.5 1,040 Edinburgh .
288.5 1,040 Dundee J
288.5 1,040 Bournemouth
288.5 1,040 Bradford
301 995 Aberdeen .
309.9 968 Cardiff ............
356 842 London Reg. ...
376.4 797 Manchester .
3089 752 Glasgow .
479 626 Midland Reg.
1,551 193 Daventry (Na p

AUSTRIA
246 1,220 Linz .......
246 « 1,220 Salzburg
283.6 1,058 Innsbruck

Power
(Kw.)

Boveooe
QoLaed

852 851 Graz ..
453 666 Klagenf
517 578.5 Vienna ..
BELGIUM
208 1,460 0.4
212 1,415 . 02
216 ,391 Chatelineau ...... 0.25
243 Courtrai 0.1
244.7 I 226 Ghent .... 0.25
251.4 1,194 Schaerbeek ...... 0.5
338.2 887 Brussels (No. 2) 12.0
509  s90 Brussels (No. 1) 1.2
CZECHO-SLOVAKIA
263 1,139 Moravska- 1
279 1,076 Bratislava 4
298 1,022 Kosice .... i =20
342 878 Brunn (Brno) ... 3.0
487 617 Prague {Praha) 5.5
DENMARK
281 1,067 Copenhagen...... 1.0
1,153 260 Kalundborg ...... 10.0
ESTONIA
401 748 Reval (Tallinn) 0.7
FINLAND
221 1,355 5elsinki
291 1,031 iipuri . o
1,796 - 167 Lahti......ccc.ccee. 54.0
FRANCE
172.5 1,739 St. Quentin ...... 0.3
200 1,500 Radio Roubaix... 0.2
210 1,430 Radio Touraine 0.2
219 1,370 Béziers ............ 0.6
222.9 1,3,6 Fécamp. 0.7
235.1 1,275 Nimes . .. 1.0
249.5 1,202 Juan-les-Pins . 0.5
256 1,771 Toulouse (PTT) 1.0
265 1,130 Lille (PTT) ..... 1.0
272 1,103 Rennes (PTT) 1.2
288 1,049 Montpellier ... 1.2
287.2 1,044.6 Radio Lyons 0.5
296.6 1,012.2 1.imoges (PTT)... 0.08
299.5 1,001.3 Paris Experl- 0.3
mental and on.
40.9 m. 3.0
300 zx,000 Strasbpurg ...... 0.35

the power indicated is aerial _energy.

Kilo- Station and Power
Metres cycles Call Sign (Kw.)
304 988 Bordeaux (PTT) 8.0
316 950 Marseiiles }PTT) 15 o
3232 gry Grenoble'(
329 grr Caen (Normandy) 0
3205 gr10.3 Poste Parisien .. 1.2
3456.2 869 Strasbourg ...... 15.0
(testing shortly)
269.3 812.2 Radio LL (Paris) 0.5
385 779 Radio Toulouse 8.0
447 671  Paris (PTT) ...... 1.0
466 644 Lyons (PTT) ... 2.3
1,446 207 Eiffel Tower...... 1150
1,725 174 RadioParis ...... 17.0
GERMANY
31.38 9,560 Zeecseny ............ 15.0
218 1,373 Flensburg 0.6
227 1,319 Cologne..... 1.7
227 1,319 Minster 0.8
227 1,319 Aachen.. 0.31
232.2 1,292 Kiel ..... 0.3
239 1,256 Niirnberg .. 2.3
246.4 1,217.2 Cassel 0.3
253.4 1,184 Leipzig .. 2.3
259.3 1,157 Gleiwitz ......... 5.0
270 1,112 Kaiserslautern ~ 0.25
276 1,085 Konigsberg ...... 1.7
283.8 1,058 Magdeburg ...... 0.6
283.6 1,058 Berlin (E).. 0.6
283.6 1,058 Stettin .. 0.6
316.6 g¢47.6 Bremen 0.3
818.8 g94r Dresden 0.3
825 923 Breslau.. 1.7
360 833 Stuttgart 1.7
372 806 Hamburg .. 1.7
390 770 Frankfurt 1.7
419 716 Berlin .. 1.7
4521 66z Danzi . 025
473 635 Langenbe .. 17.0
533 563 Munich ..... . 1.7
560 536 Augsburg .. . 03
566 530 Hanover .. . 0.35
5:0 527 Freiburg . 03
1,835 183.5 Zeesen ..... .. 35.0
1,635 183.5 Norddeich ...... 10.0
HOLLAND
31 28 9,509 Eindhoven (PCJ) 30.0
209 1,004 Hilversum . 8.5
299 1,004 Radio Idze
‘The Hague)...... 0.6
1,071 280 Scheveningen-
Haven 5.0
1,875 160 Huizen ............ 8.5
HUNGARY
210 1,430 Budapest (Csepel) l (1]
550 545 Budapest ......... 23.0
ICELAND
1,200 250 Reykjavik ...... 6.0
(shortly testing)
IRISH FREE STATE
224.4 1,337 Cork (1FS) ...... 1.5
413 725 Dublin 2RN) ... 1.5
ITALY
25.4 and 80 Rome (3R0O) ... 9.0
247.7 1,211 Trieste (testmg) 3.0
274.1 1,094.5 Tutin (Torino) ... 8.5
332 905 Naples (Napolx) 1.7
379.5 790 Genoa (Genova) 1.5 .
441 680 Rome (Roma) ... 75.0
453 662 Bolzano (1BZ)... 0.2
601 599 Milan (Milano)..; 8.5
LATVIA
525 572 Rigay. useceh. .- 12.0
LITHUANIA
1,935 155 Kaunas ... 7.0

Metres

363.4
416

1,350

364
365.7
153.2
453.2
1,071

2142
234
244

266.7

135
231
257
300.2

1,200
1901

306.8
430.7
577.1

Kilo- Station and Pr¢ wer
cycles Call Sign- {(Kw.)
NORTH AFRICA
825.3 Algiers (PTT) ... 13.0
721 Radio Maroc

(Rabat) m 0
222.2 Tunis Kasbah ... 0.6

NORWAY
8247 Bergen ............
£20.4 Frederiksstad ...
€62 Porsgrund
€6z Nidaros...
280 Oslo

POLAND
Warsaw (2)
Lodz

SHmo
vivtiwe

1,400
1,283
1,229
59 Wilno
887.1 Pozpan
788 Lvov......
732 Katowice ..
212.5 Warsaw

PORTUGAL
1,247 Onorto ...........
{Teatro .\ o)

937-6 Lisbon (CL'1AA)

ROMANIA
761 Bucharest......... 1

SSIA
416.6 Moscow (PTT)
375 Kiev ..o
364 Sverdlov sk
320 Kharkov ..
joo Leningrad..
283 Tiflis .
2732  Moscow Popofi...
230  Moscow-Stchel-
kovo{C.CS.P.) 1
217.5-Bakou
202.5 Moscow (Kom)

SPAIN
Barcelona
(EAJ15) 0.5)
Barcelona
(EAJ18) 10.01
Barcelona (EAJI) 8.0
815 Seville (EAJ5) ... 1.5
707 Madrid(EAJ7)... 20
652 San Sebastian
{EA]J8) 05
SWEDEN
2,222 Motala
1,301 Malmo
1,166 }}golrbv 3
99-3 Falun o
%32 Goteborg .........
689 Stockholm
554 Sundsvall .,
389 Ostersund....
244 Boden .. 000,
222.5Motala ........ ..

SWITZERLAND
943 Basle
743 Berne
653 Zurich .
454 6 Lausanne ..
395 Geneva.............
TURKEY
250 [Istanbul
153 Aunkara
YUGOSLAVIA
978 Zagreb (\gram) 0.
696.5 Belgrade ....... 3
5I9.9 Ljubljana......... 2
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POSTCARD RADIC LITERATURE

or from batteries, or if you are in need of a

Kone-Dope Portable

T’S amazing how portable-set prices are
now theres a Kone-

coming down ;
Dope portable (ﬁve-valver)
guineas.
the iree catalogue service.

For Selectivity

You can get full détails through

at only nine

81

high-performance portable set, then you
should get the new Burndept folder which
shows the whole range and, incidentally
tells how any receiver,‘including portables,
can be obtained on a small deposit and

twelve subsequent monthly payments. 83

Here is a gadget which will appeal to all

set users—the McMichael wavetrap for
portables. If your portable cannot cut out
the National or Regional, then write for
literature . from McMichael describing this
little unit, which costs only 18s. 6d. 82

Burndept Sets

If you are on the]ook-out for a complete
receiver working either from the mains

L.T. eliminators.
amateur can undertake.

-Home-made Eliminators

A good idea of Fel-Ectric Radio is to
supply kits of parts to make up H.T. and
This is work which any

You should get

the little booklet.which gives details of the

kits available.
(Continued on next page)
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ELECTRADIX
BARGAINS

MICROPHONES, Etc.

Home and Public Address Transmit-
ters within the reach of all radio users:

Hear-Easy Sets for Deaf listeners.
Sensitive Solo Pendants in cast
metal cas€ with cord 4/6. Pulpit
Pedestal” 12/6. Ring Pedestal
Broadcaster 18/6. Hand W/T
Mikes, 15(/-. Powerful Public
Ad iress Mikes, 50f/- and 65[-.
B.T.H. £6, Brown £12, Western
Electric £18. Transformers,
I\Iicmphones, Couplers, Valve
Amplifiers for Band Repeats or
Field P.A. work.

Switchgear. Our enlarged Bwitchboard
department can now build anything to
specification up to 100 ft. long. Bend
us your enquiries for METERS, Port-
able, Laboratory of 8witchboard, A.C.
snd D.C. RELAYS for all purpoees,
lattery cutouts for automatic snfetg.
Dynamos : 4 volts to 4,000 volts D.C,
Alternators: 10 voltato 10,000 volts A.C.
Motor Generators, and Converters of all
aizes,

DIX - ONEMETERS are now 50/- only, a
remarkably small price for a meter worth
£10 in comparison with others.

Latest Modcl. Mirror Double Scale, Moulded
Basz. The finest Precision Multi-Measuringinstru-
mentisthe DIX-ONEMETER, the acknowledged
Radio standard beloved by Expert and Amateur.

Test Booklet ** A" Free,

ELECTRADIX RADIOS
218 Upper Thames Street, E.C.4

Tclephone : City 0191,

“Build Your Dwn Batteries'— The Cells that Satis'y’

We supply complete Kits for making Super Capacity,
Grid Bias, Block Type, Pocket Lamp, Wet Type and
Bell, Batteries. You can build a Co volt Wet Battery
for15/-. We supply a Standardsizexzo Dry Battery
for 12/-. Aill Batteries guaranteed.

B8end 3d. for The Leyton Booklet,* Build Four OunBalteries," to—
The Leyton Battery Co,, 305 Church Rd., Leyten, E.10

1)

MARVELLOUS—PLAYS 10 RECORDS!

CHROMOGRAM PICK-U?”» NEEDLE
nsed and recommended by best known Experts and Cinema
Operators, Perfect tone free from scratchy vibration.

Fits needle groove withoat wear.

ONCE TRIED YOU WILL USE NO OTHER.
Sample Box 100 Needles 9d., post free.
CHROMOGRAM
The Stradivarius of Gramophones
78 CITY ROAD. I.LONDON. E.C.1.

BOES YOUR SWITCH SPINDLE 1URN ROUND ?
=N . [F S0. YOUR SET
*‘CRACKLES!"

By F11TING A

(1]

BUSCO” SWITCH
your trouble is ended because there
i3 no contact point to turn round,
8od when you °‘ switech on'" you
bave contect like & power switeh.

WHY NOT FiT ONE?
They are a8 cbeap’ as the inferior
t$pe but far superior in operatioa,

From your local dealer, or

BUSBY & CO., LTD. (Patentees)
Dept. A.W., PRICE ST., BIRMINGHAM

THE STANDARD
PLUG-IN COIL

Sold everywhere from 1/-

DX GOILS Ltd, London, E.8

Patents
Pending

680

POSTCARD RADIO LITERATURE
(Continued from page 679)

Behind the Knob

“What’s Behind the Knob?'' is the
question which is asked and effectively
answered in a new booklet issued by Rother-
mel, the distributors for Centralab rheostats
and similar gadgets. OBseryER. 85

GET THESE CATALOGUES FREF,

Here“Observer' reviews the latest booklets and
folders issued by well-known manufacturers. If
you want copies of any or all of them FREE OF
CHARGE, just send a postcard giving the index
rniumbers of the catalogues required (shown at
the end of each paragraph) to * Postcard Radio
Literature,’”” “AMATEUR WIRELESS,” 5861,
Fetter Lane, E.C.4. “QObserver’ will see that
you get all the literature you desire.

NOVEMBER 1, 1930

PREPAID ADVERTISEMENTS
Advertisements under this head are charged
THREEPENCE PER WORD, minimum charge

THREE SHILLINGS. DEPOSIT SYSTEM

As the Publishers t accept respo ility for the
bona fides ot advertisers in this publication, they have
introduced a system of deposit which it is recommended
should be adopted by readers when dealing with person3
with whom they are unacquainted. 1t is here explained.

Intending purchasers should torward to the Publishers
the amount of the purchase money of the article advertised.
This will be acknowlcdged to hoth the Depositor and the
Vvendor, whose names and addresses must necessarily be
given. The deposit is retained until advice is received of
the completion of ihe purchase, or ot the articie having
been returned to and accepted by the Vendor. In addition
to the amount of the Deposit, a Fee of 6d. for sums ot £1
and under, and 1s. for amounts in excess of £1, to cover
postage etc., must be remitted at the same time. In cases
of persons nat resident within the United Kingdom double
fces are charged.

The amount of the Deposit and Fee must be remitted by
Postal Order or Registered Letter (Cheques cannot be
accepted), addressed to
“*AMATEUR WIRELESS®' ADVERTISEMENT DEPARTMENT

58/61 FETTER LANE, LoNDON, E.C.4

“Amateur Wireless and Radiovision.” Price
Threepence. Published on Thursdays and bear-
ing the date of Saturday immediately [lollowing.
Post [ree to any part of the world : 3 months,
4s. 6d.; 6 months, 8s. 9d.; 12 months, 17s. 6d.
Postal Orders, Post Office Orders, or Cheques
should be made payable to “Bernard Jones
Publications, Ltd.”

General Correspondence is to be brief and
written on one side of the paper only. All
sketches and drawings to be on separate sheets.
Contributions are always welcome, will be
promptly considered, and if used will be paid for.
Queries should be addressed to the Editor, and
the conditions printed at the head of ” Our
Information Bureau™ should be closely observed.
Communications should be addressed, accord-
ing to their nature, to The Editor, The Adver-
tiscment Manager, or The Publisher, “Amateur
Wireless,” 58-61 Fetter Lane, London, E.C4.

PATENTS.—Trade I\I.'rrks, Advice Handbook free.—15. T.
ginﬁ. Regd. Patent Agent, 146a Queen Victoria Street,
ondon.

DECORATE YOUR LOUD-SPEAKER YOURSELF.
Transfers giving painted effects on Fabric, YWood, Metal,
tl':tc. l Suénple and catalogue 1/-. A.W., Axon Ltd., Jersey,
ingland.

“KONE-DOPE '’ DRESSING for Linen Diaphragm Speakers
¢d. and 1/- per bottle. 3d. postage. Doped Linen for
Speakers 5/- square yard. Any siza cut. Compiete Kit of
Double Linen Diaphragm Speakers 19/6. T'radeEnquiries :
“ Kone-Dape " Co., 54, Idmiston Road, Stratford, E.15.

AMMETERS.— Hot wire, 0-1, 4/-; new moving coil milli-
ammeters, 0-5 upwards, 15/-; portable micro ammeters,
6-in. scale, 0-200 upwards, 105/-; double range voltmeters,
3/6; instrument repalrs and alterations of every description;
send for list.—The Vieta Electrical Co., 47 High Street,
Battersea, S.W.11,

YOUR UNWANTED RADIO PARTS taken in part pay-
ment for brand new guaranteed. Please state condition
and lowest price acceptable for your goods, and new goods
required, Parts bought for cash, Ryalls Radio, 182
Kennington Road, London,

GREAT EXCHANGE OFFER.— We will send you a Iatest
type cabinet cone speaker in exchange for your old horn
speaker or surplus radio parts; send P.C, for particulars.—
Grosvenor Electrics, Broadway Chambers, Iliord.
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of the Benjamint
new Benjamint

= copy
Have you had your
xg3t Catalogue. 1 }‘fmy described and

e i { inter-
Koty st by s e G
esting c.r_cun (o:'airist s |
Mesirs. THE BENJAMIK ELECTRIC LTG,,

o | Tarilf Foad, Totteanam, WAL

£12 GRAMOPHONE

Instructions 3d. Latest Internal Horns
and Motors. Cashor terms. Catalogues free.
W, BURT. 185 Hieh Strect. Deotford. S.E 8

BUILD
for £3

T=1AYLEA Wol il BATIEKES
New Prices: Jars 1/3. Sacs 1/2. Zincs 1 Od. Sample doz.
18 Volts complete with bands and electrolyte 4/ 1 post 9d.
Sample unit 6d. Hlus, booklet free. Bargain list free.
AMPLIFIERS, 30/- 3 VALVEALL-STATION SET £5
A. TAYLOR, 57. Studley Road, Stockwell. LONDON.

ENGINEERS.—IMPORTANT NOTICE.—Results now te
hand show that 93 per ceat. of our candidates pass their
Exams, at the first attempt, a remarkable record, un-
approached by any other organisation and showing why
we alone guarantee ‘* NO PASS—NO FEE.” If 93 out
of every 100 ordinary meh can succeed, why should you
remain in the ranks? Now is the time to * gét busy "
and investizate. Our handbook, *“ ENGINEERING
OPPORTUNITIES,” explalns the most simple and
succersful  home-studv  methods of passing B.Sc,
AMIMechE, AMICE, AMIEE, AMILAE,
G.I0, C.. & G, Matric., etc., Exams, This book outs. .,
lines Courses in all branches of Civil, Mech., Elec,, Motor
and Wireless kngineering, shows the unique advantages
of our A[ipoiuzments Dept. and includes a brilliant fore-
word by Prof. A. M. LOW, in which he shows clearly the
chances you are missing. Send for FREE HANDBOOK
now (state branch, post, or Exam.) -— BRIFISH
INSTITYTE OF ENGINEERING TECHNOLOGY,
109 Shakespeare House, 20-31 Oxford Street, London.

EVERYTHING FOR THE CONSTRUCTOR.—Instrument
Wire, Coil Formers, Nuts, Boits, Foil, ete.—Frost, 132
$t. John Street, E.C.1,

ALEXANDER BLACK, Wireless Consultant, will call and
cure your set. {(London and Home Counties). Radio
Association appointed representative. Components and
McMichael Portables on hire.—55 Ebury Street, S.W.1.
Sloane 1655.

SPEAKER CABINETS.—3olid oak, well finished, polished,
fret front. Takes all standard units. Handsome appear-
ance, 6/6 each, carriage paid.—Uneeda, 107a Icknield
Street, Birmingham. r

WE WILL ACCEPT YOUR SURPLUS APPARATUS
(making you a high allowance) in part payment for any
new apparatus. Your inquiry will be dealt with promptly.
—Bostock & 8tonnill, 1 Westbourne Terrace, 8.E.23.

WIRELESS NOTES.—Yor all those who want the best in
Radio, Grmnophone, or Televislon.—1’0st card for par-
ticulars to Capt. Robinson., Langmead, Pirbright. Surrey.
ACCUMULATORS, 2/8. Transformers, 3/6. Hegra adjust-
able Units, 3/11. Triotron D.E. Valves, 2 or 4 volts, $/11;
Power, 4/11, H.F. Chokes, 1/6, S£9a1<er Cabinets, 3/3,

Triotron Units, 7/3. Six-pin Coilg, 1/11, Variable Conden-
sers, 2/-. Slow-motion Dials, 1/6. ercules Batteries, 64
volts, 4{3; 100, 7/3. Sprung Valve Holders, 6d, Double
Cones and Chassis, 4/11.. Thousands of other Bargains,
Orders ander 20/- add 6d. towards postage.—'' Universal,”
20 Victorla Road, Peckham, 8.E.15.

INSTALL A CHARGING PLANT. Moore’s motor generators
and lighting plants are the best. Moore’s, 246 Taimblemill
Road, Smethwick. -

BANKRUPT BARGAINS. No rubblsh. List free, Faradex
transformers 3f3, Telsen 9/8, Ace 6/6. Bullphone dual
coils 8/6, others 5/-. .0005 variable 2/6. Polar .0001 2/-,
Polar 0003 2/9. "'Bullphone speaker units 6/6 and 9/6,
66K 18/6, Undy 8-pole 18/6. Elimiaators, kits and every-
thing wlreless at very low prices. Batlln, 143b Prestor
Road, Brighton.

| @M«Waelefj

COUPON
Available until Saturday
NOVEMBER 8, 1930
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DUBILIER

NOW COST YOU LESS . .
o e == Recz‘zﬁmtzom

g
DUMETOHM
'RESISTANCE

—~

ol o There is no éxcuse for M A&RCONI H.Z

A1 Vaies using- inferior resistances,
because Dubilier now pass
on to you the benefits of in-
creased production, namely
—lower price.

Mareoni H.2, the new two-volt detector, combines
to an unusual'degree high efficiency rectification
and' high quality reproduction. H.2 has an
amplification factor of 35 and an impedance of
only - 35,000'0hins—mutual conductance 1.0 M.A.
per volt—tha highest ever attained in this class.
It.is the obrious detector for portables, or indced
for any set where maximun efliciency is essential 3
because of its advanced design it wilb give wider
range, better tone and freedom from all micro-
phonic troubles.

Good resistances are essen-
tial if the best results are
to be obtained, so
ask for Dubilier
next time. Use
Dubilier Con-
densers too !

Here is convincing cvidwice of the relia-

bility and efficiency, of Marconi Valves.

Marconi Valves are used by The B.B.C., Imperial
Airways, Croydon Control Tower, Metropolitan
Police; Trinity House Beacon: Stations and
Lightships, Empire Wireless- Gommunications,
large Passenger Liners, etc., ete., because of their
longer life—clearer tone—grcater range and
volume.

-

Duwiroams _ o
now from One of the many enlirely unsoliciled letters we
4,6 to 11/, receive from the public about Marconi Valves.

n'c:?,ﬁ:;g ¢ I thought it might be of interest to you to leart

of the performance of a Marconi Valve which 1

§ purchased in December, 1923. . . . Fromthe

-date on which it was purchased to the 10th July,

1930, it has been in constant use in my wireless

recciver, which is a three-valve instrument. The

Marconi valve has been working in the detector

FIXED holder and in the other holders at different

CONDENSERS periods. Despite the fact that it has certainly

been abused,.it is still going strong and may be

good for some time yet.”—J. B., Hamilton.

Use the Valve the

EXPERT #ses!

TYPES 610 and 620
.0000§ t0 .0009 .. I/8
.oor and .02 .. 2/-

.c03, .004,.005 .. 2[3
.och .. .. 2/6

.0x .. .. 3/-

 Use Dubilier Components and
be Certain of Satisfaction

DUBLLIE

CONDENSERS &%

DUEILIER CONDENSER CO. (1925) LTD:
Ducon Works, Victoria Road, N. Actoa, Loxdon, W.3,

Mention of ‘“Amateur- Wireless >’ to- Advertisers-will Ensure Prompt Attentisn
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BLUE JPOT
51R

Driven by the World’s wonder unit, 66R, and
cased in a walnut cabinet of exquisite design,
“this speaker is by far the best available at its
price. That we can offer you such a marvellous .

-

. product at only e
* 84/~ x
is one-of our proudest achievements. - d

* THE BRITISH BLUE SPOT COMPANY LTDe

BLUE SPOT HOUSE, 94/‘)6 ROSOMAN STREET, ROSEBERY AVENUE, LONDON, E.€.1

* 'Phone : CLERKEN WELL 3570 'Grams : “BLUGSPOT, SMITH, LONDON.".

Distributors for Northern England, Scotland ard North Wales : H. C. RAWSON (Sheffield and London), LTD., 100 London R,oal
Sn,ﬁield 22 St. Mary's Parsonage, Manchester ; 183 George Street, Glawgow -

. I

T e Printed in anl:md “Fublished by Bernard Jones Publications, Ltd.. s8'61 Fetter Lane.J.ondon, E.C.4
Sole Agents for South Africa:- CENTRAL NEWS AGENCY, LAMITID. - Sole AzentsTor Austr.lasii: GORDON & GOTCH, LIMITED. baturda\ Novzmber
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_ BUILD OUR “CHALLENGE THREE” KIT §

SEE PAGE
- 695

8| CHEAP ONE-KNOB! EASY |
| L TO BUILD : CONTROL | WIRING |
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" Perfect in :
Elements

3

“Whatever the atmospheric conditions, X
the “Seagull—the most versatile of .o
birds—is perfectly at home on land, gy 7
sea, and in the air. .

Réqo

THE B
"The Gull 1 1 in its ability [ T 778J|
poirgy | L e S EWCOS
_ H.F. Choke 1 d f 1
; capacity t(<)) Zepl:ratr:nt%vgnlil.F. Z\rxréz H,F, CHOKE

from the L F. side of the receiver.
The Tewcos H.F. Choke is “ The most efficient choke we have tested,”
and, “Its design places it in the front rank of high-class components,”

writes Industrial Progress (International) Ltd., of Bristol.

A fully desciiptive leaflet, Ref. R33, giving dested values, will be sent.on request.

THE LEWCOS H.F. CHOKE
ILLUSTRATED ABOVE
IS SPECIFIED FOR THE

“CHALLENGE THREE” |}
DESCRIBED IN THIS ISSUE: |/

WRITE FOR LEWCOS FREE :SHEET
OF 'BLUEPRINTS OF FOUR
SUGGESTED CIRCUITS UTILISING
LEWCOS COMPONENTS, REF. R%0.

LARGE STOCKS OF LEWCOS
RADIO PRODUCTS are HELD
AT ALL BRANCHES.

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

“ GOOD ENOUGH ” is not “ Good enough ” in the
Telsen laboratories! Here, they realise that the
public are getting keen judges and critics of radio
Here, they select and adopt the
principles that will give trouble-free and faithful
reception. Here, they build their Components as
well as it is possible to build them, ard only the
finest materials and craftsmanship are employed
. and yet their prices still remain—one of

reproduction.

REPRODUCTION

demands perfect
RADIO COMPONENTS

their attractive features.

ASK YOUR DEALER TO
SHOW YOU THE COM-
PLETE RANGE OF TELSEN
COMPONENTS ; EACH
ONE EMBODIES SOME
EXCLUSIVE FEATURE
THAT WILL TEND TO IN-

CREASE YOUR
“LIFELIKE

TO GET

ABILITY

REPRODUCTION.”

“TELSEN H.F, CHOKES. Designed to cover the

whole wave-band range from 18

to 4,000

metres, extremely low self-eapacity, shrouded

in Genuine Bakelite.
henrics.

TELSEN- FIXED -

Pro. Pit. No,

upright or flat.,
600 voits,

Resistance 400 ohms,

(MIcA)
CONDENSERS. Shrouded in
Genulne Bakelite, made in
capacities up to .002 mfd.
20287/30.
0003 supplied gomplete with
Patent Grid Leak Clips to
facilitate series or parallel
connection, Can be mounted
Tested on
Price 1/~ each

Inductance 150,000
Price 2/6 cach.

TELSEN VALVE HOLDERS.
Jow ca t‘{mclty sel(-locating,
supplied with patent solder-
ing tags and hexagon ter-
minal nuts. Price 1/

TELSEN FIVE-PIN VALVE
HOLDER. Pro. Pat. No.
20286/30.  Genuine Bake-
lite Mouldings fitted with
Nickel Silver shock-absorb-
ing spring contacts. Price

l/:lonc
TELSEN “RADIO-
GRAND" TRANS-

FORMER, new model,
shrouded in  Genuine
Bakelite, with new wind-
ings and core, fitted
with earth terminal.
Made in ratios 3—1 and
5—1. Price 12/6 each,

TELSEN “ACE"™
TRANSFORMER, the
jdeal model for all
Portable Sets, and where
space is limited, Made
in ratios 3—1 and 5—1.
Price 8/6 cach,

TELSEN 7—1 SUPER
RATIO “RADIO-
GRAND "’ TRANS-
FORMER, giving enor-
mous amphﬂcatlon with
perfect reproduction,
ghrouded in Genuine
Bakelite, with new winde
ings and core, fitted with
earth terminal.  Price
17/6 each.

To Ensure Speedy Delivery, Mention “A.W.” to. Advertisers

[(*]MIJ‘FI TS |

Advt. of Telsen Electric Co. Ltd., Birmingham
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— due to its
abnormally low
inter-electrode

[ 3

capacity

The effective H.F. amplification per
stage that can be obtained in any
Screened Grid Set is largely con-
trolled by the inter-electrode ca
acity of the S.G. Valve. It is well
known that the lower the self
capacity of the valve the greater
ite effeclive stage amplification.
lm(ilortant features in its design
and construction permit the inter-
electrode capacity of the new Cossor
215 S.G. to be reduced to the order
of .001 micro microfarads. This is
substantially lower than. the self
capacity of any other Screened Grid
Vﬁve on the market. It follows,
therefore, that this new valve per-
mits a big increase in effective

Cossor 215 S.G. 2 volts,
*15 amp. Impedance 300,000,
Amplification Factor 330.
Mutual Conductance

amplification. In fact, resulls are 11 m.ajv. Normal working
obtained which, a year ago, would Anode Volts 120. Positive .
have been considered quite Voltage on
impracticable. 'Si:!’l:ecn appll;g:i:e 20’”

THE NEW

Send for one of the novel, Circular
Station Charts which have just been
issued. They give identification de-
tails of nearly 50 stations and space
is-provided for entering your own
dial readings. Enclose 2d. stamp and
head your letter “Station Chart R.T.”

Cosso

215 S.C.

GREATEST EFFECT:!IVE STAGE GAIN

A C. Cossor Ltd., Highbury Grove, London, N.5. 63519 O

Mention of “Amateur Wireless” to Advertisers will Ensure Prompt Attention
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THE ELEVENTH

S in former years, the B.B.C. will take

an active part in the Armistice Day
ceremonies on Tuesday next, November
11. The ceremony at the Cenotaph will be
broadcast in the ordinary way, with the
Post Office line link via the B.B.C. O.B. van
in Richmond Mews—a little turning oppo-

site the Cenotaph. This line link has been.

used for the past two years and has been
so satisfactory that the technical arrange-
ments will remain practically the same.

NEWS - & GOSSIP-ormHE- WEEK

THE MENIN GATE BROADCAST

NOTHER feature of the broadcast

arrangements for Armistice Day is
the relay from the Menin Gate. The ““Last
Post” and “ Reveille”’ will be relayed by
ordinary telephone wire to the Lapanne
cable station, and then by cross-channel
cable to England and the ordinary Post
Office land lines. The Belgian broadcast
engineers have been co-operating with the
B.B.C. engineers for some weeks past on
this relay and elaborate precautions have

been taken against a breakdown.

A new glimpse of the rapidly-growing Slaithwaite.
three masts are now * up,’’ and the heavy Diesel engines
are being fitted. First transmissions are promised by the

end of the year

ANTI-« RED ** STATIONS!

USSIA is experiencing an-

other epidemic of anti-
Soviet broadcasting, and the
Government officials are having
a great deal of trouble in putting
direction finders to work on a
station—or, perhaps, a chain of
stations—which is causing a
great deal of harm by broad-
casting propaganda to the
peasants. Most of the small
Russian villages have been pro-
vided with receivers by the
Kremlin, and now the anti-Soviet
broadcasters are using these re-
ceivers for ‘‘talk’”—and a lot of
it—against the Government.
THe strength appears to be con-
stant over a large area of Russia,
and so it seems probable that
there is more than one station at
work.

THE KING TO BROADCAST

I IS MAJESTY THE KING

has approved the broad-
casting of his speech in opening
the Indian Round Table Confer-
ence. This will be transmitted

5SW), beginning at 12 noon on
Wednesday next, November 12.
4 Subsequent speeches, including
4 that of the Prime Minister, also
will be broadcast.

MORE CENTRALISATION?

HE B.B.C.’s centralisation
policy seems to be develop-

All

by all B,B.C. stations (including

PRINGIPAL CONTENTS
News and Gossip ... 683
An_Ideal Gramophone Ampllﬁer 685
Berlin’s New Broadcasting House 686
Making the Most of a 'l‘ransportable 687
For the Newcomer 688
On Your Wavelength ... 693
High Quality with Low H.T. 695
In My Wireless Den . 696
The Making of a Radio Play 699
What is an Induction Motdr? ... 700
The ¢ 1931 Mullard Orgola "’ 701
Broadcast Artistes in Picture 702
Without Fear or Favour ... 703
The ¢ ‘A.W.’ Challenge Kit 'l‘hree » 704
Adding a Pick-up to the ‘* Chal-

lenge Four .. 708
How Your Battenes Work 710
“A.W.”" Tests of Apparatus 714

ing along personal lines. It comes as a
surprise to Northerners to learn that Mr.
Joseph Lewis, who was music director at
the Birmingham station for seven years,
has been transferred to Savoy Hill, where
he will act as one of the conductors of the
B.B.C. Orchestra and will be concerned
in programme-building on the musical
side. Both before and since he joined
the B.B.C. he has been connected with
musical activities in the Midlands. He
was for some time assistant conductor of
the City of Birmingham Orchestra, under
Dr. Adrian Boult. Listeners in the Mid-
lands are not to be deprived of Mr. Lewis’s
services in consequence of his transfer to
London. Many of the performances which
he will conduct will be broadcast nationally,
and others will be given regionally.

CANADA LEARNS FROM US

h/l R. E. A. WEIR, Director of Radio for
the Canadian National Railways, has
been visiting England in the belief that
this country can furnish the Dominion with
good ideas. He says: “I have studied
broadcasting in England, and I am
convinced that you can teach us much in
the technique of programme presentation.
Particularly is this so in the production of
wireless plays in which branch of broad-
casting Great Britain is far in advance of us
on the other side of the Atlantic. I have
come to England to learn what I can of the
methods employed by the B.B.C. in the

NEXT WEEK: FOR GRAMOPHONE USERS-A SIMPLE TWO-VALVE AMPLIFIER
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'—Contimze;!

presentation of this type of radio enter-
tainment.”’

PRAISING THE B.B.C.

SKED what he really thought of the
B.B.C., Mr. Weir said : “ Undoubtedly

a system of state monopoly in broad-
casting has many advantages, not the least
of which is more systematised and orderly
programmes. It also makes possible
programmes of a more diversified character
appealing to every class of listener. 1 do
not mean by this that a system indentical

NEXT WEEK.
FULL DETAILS OF A TWO-VALVE

GRAMOPHONE AMPLIFIER

to that of the B.B.C. would suit the needs
of Canada, but I do feel that much could
be adapted from British practice which
would be of the greatest advantage to the
Canadian listener.”” So somebody thinks
the B.B.C. system is right !

BE “ CLUBBY ”’

I AVE you ever thought of joining a

Radio Club? You know, there are
‘plenty of advantages in “ getting together”
in wireless, and you are almost sure to find
a Club somewhere in your locality. There’s
a good one in Golders Green, for instance.
.The Golders Green and Hendon Radio and
Scientific Society have just changed their
headquarters and have moved to Wood-
stock School, Golders Green Road, a few
minutes from Golders Green tube station,
where meetings will be held on the second
‘and fourth Thursday of each month at
8.15 p.m. The object of the move is to be
in the centre of local activities. An

interesting programme has been arranged,
which will include visits to Brookmans

Two views of a well-known long-
waver—Motala. You can hear
this station any evening on 1,348
metres, and it comes through
well, having a power of 40 kilo-
watts. The aerlals, station build-
ing and control room are seen
here

‘jam and pickle merchants.

Park, the National Physical Laboratories,
Teddington, and the Air Port at Croydon,

CINEMA ORGAN BROADCASTS

OST listeners appear to like the

broadcasting of cinema organ music.
Reginald Foort’s organ broadcasts from
Bournemouth enhanced thé reputation
which he made among listeners when he
presided over the organ at the New Gallery
Cinema a year or two ago. Now Mr. Foort
moves on to the new Victoria Cinema,
from which his first broadcast takes place
this week. He designed the organ himself,
and he describes it as the instrument of
his dreams. It conveys the sounds of
motor horns, saxophones, cathedral chimes,
carillons, gongs, cycle bells, human voices,
or the rushing of express trains. Three
manuals can be brought into use by means
of what Mr. Foort describes as ‘‘second
touch.’”” It might not be a bad idea to get
Mr. Foort to design a cinema organ
specially for broadcasting.

SPONSORED PROGRAMMES
LIKED

T the time of writing, Irish listeners

are experiencing their second week

of the sponsored-programme experiment.
Dublin and Cork broadcasting stations
give one hour per evening .to chocolate
makers, suitcasé makers, billposters, and
In return a
sponsored programme is arranged for the
mutual benefit of the advertiser and the
listener in search of entertainment. Except
for one Catholic paper, the Irish press has
commented very favourably upon the
experiment, which is to continue until
November 20. We learn that the 120-kilo-
watt high-power transmitter will pro-
bably be erected in a central position.
~ From this it

would seem
that the
promoters
have an eye on
a much bigger
audience than
is contained in
the Free State.

AMERICA WANTS OUR TALKS

JVHE B.B.C. has been asked by the Col-

-umbia broadeasting system of Amerita
for permission to relay two of the talks in
the ‘'Science and Religion’’ series. Sir
Arthur IEddington on November 23 and
Dean Inge on Deceinber 7 are particularly
wanted. . It may not be generally known
that talks have been arranged by Columbia

,

Mr. Joseph Lewis, who is leaving the
Midland Regional area to take an
active part In musical direction at
Savoy Hill

representatives in London for relay to
America, through the transatlantic tele-
phone.

NATIONAL AND REGIONAL
CCORDING to B.B.C. engineers, no
dislocation has been caused by the
modification in the Brookmans Park wave-
lengths, whereby the 356-metre channel is
used for National broadcasting at times
when only one transmitter is in use. Itis
pointed out that every listener can get the
356-metre transmitter, since it
is on the old 2L.O wavelength.
And those who have altered their
sets to bring in the 261-metre
transmitter lose nothing by the
re-arrangement,

TWIN-STATION CRYSTAL
SETS

W,’E hear so little of crystal
sets these days that we are
apt to overlook the fact that the
Regional Scheme of broadcasting
was first conceived for listeners
with these simple sets. We are
interested to hear that, in con-
nection with the National Insti-
tute for the Blind scheme of
crystal-set installation, both
Regional and National pro-
grammes can be clearly received,
At Oxford good reception is re-
ported of both stations, which
can be separated quite easily.

-
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HERE are many readers who want to

get really great volume from a wireless
set or a gramophone pick-up for some
special purpose, such as radio dancing at
home or for broadcast music in a small
public-hall.

Microphone

The amplifier and case—the complete
instrument is shown in the rear

685

Provided the amplifier is’ made up
properly it is entirely reliable, and, working
from A.C. mains, does not need any careful

. adjustment of battery values and so on.

An accompanying panel shows the makes
and types of the most important com-
ponents used in
the various parts

{Baltery
3 50,0000hms
b

2

> __|-100,0000hms

of the circuit;
small parts, such
) as terminals and
valve holders, are
not mentioned.
Starting ‘at the
input side of the
circuit, the micro-
phonetransformer
is optional and is
needed only if the
amplifier is to be
used for- public-

The circuit of the amplifier

.An amplifier entirely suitable
for this work is that which has
been made up for use in the
AMATEUR WIRELESS laboratory
for test purposes. A brief
reference to this was made in
“AW.” No. 430, in an article
“The Art of Using a Pick-up,”
which explained how to adapt a
set for gramophone working.
As many readers have asked for
further details, these are given
below.

The circuit of this amplifier
is shown herewith, and experi-
enced amateurs should have no
difficulty in making up the am-
plifier from this diagram. It
must be understood that no
wiring plan is available because,
obviously, the ‘construction of
the amplifier would be beyond
those who are not capable of
obtaining the particulars from the
circuit and details given here.

L f > 7[;/(( ﬁ ! /’_ - address work.
25/ miff | /i WA The “mike”
Pl'clr-qp E —[g,’s’%%%e transformer

should be pur-
chased complete

The layout ‘will be apparent from this plan view

(et il

AN IDEAL
GRAMOPHONE
AMPLIFIER

with the microphone, It will usually have
a ratio of 40 or 50 to 1, but this will depend
entirely on the microphone used. The
scratch filter used for gramophone work is
a special Wearite component.

Note the way in which the first low
frequency stage is decoupled with a stabil-

COMPONENTS FOR THE AMPLIFIER

Mains transformer (Parmeko), with second-
aries for 450-0-450, 7.5, 5.5 and 4 volts

Push-pull input and oufput transformers
(Varley DP6 and DP7, Ferranti)

Smoothing choke (Ferranti B2, Varley, Par-
meko, R.I.)

Scratch filter (Wearite)

Grid bias resistances, first and second stage,
1,000-ohms (Claude Lyons)

Grid blas rheostat for push-pull stage (Clarostat
pow)er, low-range 50-250 ohms, 40-watt: Regent-
stat

Microphone and microphone transformer (Edi-
swan, Rothermel, Igranic)

Anode resistances, wire-wound, (Varley power
type, Ferranti, R.I.)

Volume control resistance (Rotor Electric,
Regentstat, Igranic)

Ong 30-ohm Humdinger (Claude Lyons

One ,01-mfd. mica-dielectric condenser (T.C.C.)

Two 4-mfd. paper-dielectric condensers, 1,000~
volt test (T.C.C.)

Two 2-mfd. and thres 1-mfd. paper-dielectric
condensers, 400-volt test (T.C.C.)

Two 5-pin and three 4-pin valve-holders
(Lotus, W.B.)

Two 100,000-ohm grid-leaks for push-pull
staga (Lissen, Ediswan, Graham-Farish)

Valves, (first stage, MHL4: second stage, ML4:
push-pull, 2 LS5A’s: rectifier, U8)

ising resistance of 50,000 ohms, the anode
resistance having a value of 100,000 ohms,
Wire-wound components should be used.

The push-pull coupling is on quite
straightforward lines, the stage preceding
the push-pull coupling being decoupled
with a 10,000-ohm resistance and
a 2-mfd. condenser. There are
stabilising resistances in the
grid circuit of the push-pull
valves; these are of 100,000 ochms.
Varley DP6 and DP7 push-pull
transformers are used, and both
high- and low -impedance out-
puts are available.

Grid bias is obtained auto-
matically by means of dropping
resistances, the values of these
for the first and second stages
being 1,000 ohms. The grid-bias
resistance for the push - pull
stage is a low-range 4o0-watt
Clarostat (power type).

A single mains transformer is
used which delivers 450-0-450-
volts, 7.5, 5.5 and 4 volts. This
is a Parmeko fomponent.

Sq far as valves are concerned,
an Osram MHL4 is used in the
first stage, an Osram ML4 in the
(Continuedin 3rd col. of next page)
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NEW
“BROADCASTING HOUSE”

ERLIN has beaten London by a short
head in the race to get a new broad-
casting headquarters complete on time.
The new Berlin “ Funkhaus,'’ representing

A bird’s-eye view of the new building taken from the top

of the aerial mast adjacent.
design is striking

the combined efforts of the Reichs-Rund-
funk-Gesellschaft and of the Funk-Stunde,
is situated in Charlottenburg, away from
the centre of Berlin and adjoining the well-
known grounds of the Berlin Exhibition.

A Huge Building

In size the Berlin building is superior to
the B.B.C.’s Broadcasting House now in
course of erection. It is very much larger,
having a frontage of about 500 ft.,, and,
with five stories, is roughly 66 ft. in height.
The entire building is of iron and stone con-
struction and in the side portions, where
some of the studios are situated, special
arrangements have been made to render
these completely sound proof.

As seen in plan, and as you can see from
the accompanying bird’s-eye view, the
building is roughly triangular in shape with
a central portion running from the apex of
‘the triangle through to the base, The
design is rather futuristic.

An Open-air Studio

The centre building contains the main
studios and their accompanying ante-rooms
and control rooms. The top of the central
portion is a flat roof and here it is intended
to give open-air concerts. Many items,
military bands, for example, sound better
in the open air, where acoustic problems of
studios have naog to be considered.

Part of the studio accommodation in this
new building is for the Deutsche Welle, and
one main and two smaller studios are set
aside for the transmissions of this organisa-
tion. Covered courtyards situated between

The futuristic architectural

the central portion of the two sides can also
be used for broadcasting.

The building covers an -area of 24,500
sq. ft., and by reason of its size is one of the
new landmarks of Ber-
lin. It is conveniently
situated near the artistic
centre of the city—an
important thing to be
considered, as the de-
signers of our Broad-
casting House had to
bear in mind when they
chose Portland Place as
a site.

The whole business of
broadcasting is carried
on at this new “Funk-
haus,”” and apart from
the studios and office
buildings, there is a
museum devoted chiefly
to radio technical ap-
paratus and a large
laboratory where much
research work for the
R.R.G. is carried out.

In the district which
the R.R.G. has chosen
for the new building
there is room for de-
velopment should this be necessary in
later years, whereas with our broad-
casting House there is little space to spare
in the Portland Place district of the West
End of London.

Studio Arrangements

Comparison between the internal ar-
rangements of this building with those of
the B.B.C.’s building is interesting, particu-
larly as the B.B.C. places a deal of import-
ance on its central control tower. The
studios are arranged in the centre portion
of the building, with sound-proof linings,
and although there is no control tower
equivalent to that designed for our Broad-
casting House, there is a deep well running
through the centre of the main studios (as
in many American studios), and through
the glass-lined windows of these the
activities in each of the studios can be seen
from a gallery above.

The larger studios have ante-rooms
attached, similar to the B.B.C.’s silence
cabinets. It is understood that some of
these will be used later for housing tele-
vision apparatus, which can thus be con-
nected easily with the adjacent studios for
use when the R.R.G. undertakes television
broadcasts on a more organised basis than
at present.

Berlin's Broadcasting House is now com-
plete and is in operation, and the staff is
being transferred from the other buildings
in the various parts of the capital. It
would appear that another twelve months
must elapse before the B.B.C.’s new head-

‘quarters are complete.

NOVEMBER 8, 1830

There is a * well ”’ running down between
the main studios, as in many American
stations

“AN IDEAL GRAMOPHONE
AMPLIFIER”’
(Continued from preceding page)

second, and two battery valves, LS5A’s,
in the push-pull stage. The rectifier is a U8
valve. The smoothing choke is a Ferranti
type B2, and this has 4-mfd. condensers
placed on each side.

When making up the amplifier allow
plenty of baseboard space, for it is easy
to get L.F. interaction if the parts are
crowded together. A good plan is to use
an elevated baseboard so that the major
parts may be placed on top of the de-
coupling resistances and condensers for
each stage underneath. This is the layout
which has been adopted in the AMATEUR
WIRELEss amplifier. The small controls,
such as the mains on-off switch and the
volume control, are on the panel.

Wiring should be carried out with bare
wire in lengths of insulated sleeving and
the baseboard layout should follow as
nearly as possible the arrangement of the
theoretical circuit diagram. No attempt
should be made to crowd the first two
stages close to the push-pull stages or the
rectifier arrangements.

An amplifier made up exactly on these
lines, and using the valves and power
transformer specified, will deliver sufficient
undistorted power to work several moving-
coil speakers, such as the Ediswan R.K.
Senior, etc.

John Masefield’s great tragedy, Pompey
the Great, will be revived through the
National transmitters on November 7.
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“YJT'S all very well for you ‘to say that
wireless doesn’t cost anything,’"-said a

friend to me the other day. “You people
who work your sets from the mains can
reckon that reception costs only the solitary
ten shillings a year for the licence; but with
me it is different. I have a transportable,
you know, and I find that I have to buy at
least four high-tension batteries every
year.”’

‘““But you have the mains,”’ I said.

“Yes : but, as I say, my set is a trans-
portable—which rather cuts out the possi-
bility of using mains, doesn’t it?”’

This seemed to open up so many possi-
bilities of improvement that we fell
a-talking about getting better reception
from transportables. The set under dis-
cussion was a five-valver, and the makers
of it optimistically claimed that the high-
tension consumption was only xo-milli-
-amperes. A quick test with a milliammeter
in the negative high-tension lead showed
that the amount of current being taken
from a very much overworked standard
capacity battery was 16 milliamperes.

- The causes were two, namely, the slight
softening of the power valve with age and
the consequent increase in the high-tension
current it consumed; and also the deterio-
ration of the 9-volt bias battery, the
maximum of which had dropped to a
practically immeasurable value on my
pocket meter.

A large high-tension battery can be accommodated outside the
set, and will give economical working

MAKIN
TRANSPORTABLE

If you are not satisfied with the reception from your

transportable, or if the running costs are high; then

you will be interested in this practical article by

KENNETH ULLYETT, in which some useful ideas
are given,
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OF

Consequently the high-
tension current had in-
creased, and although a
new battery had only re-
cently been fitted, 1 knew that it was
doomed to an early death.

Two suggestions I made were to fit a
new and larger grid-bias battery (there was
room for a 16-volt battery, and about
12 volts of this could have been used with
advantage) and to fit a very much larger
high-tension battery as soon as the
existing one ran out.

“But, you see,’”’ said the set owner,
“there is not room for a larger battery.
The man at our local wireless shop told me
some time ago that I should fit a double-
capacity battery, but as you see, thecre
isn’t room in the set for one.”

The Question of Current Supply

At considerable length I explained that a
double- or even triple-capacity battery
could be hidden away underneath the table
upon which the set stood, and that lengths
of flex could connect up to this from the
high-tension terminals of the set. It is
surprising how many people seem to thinlk
that an external high-tension battery can-
not be fitted.

“Anyway,”” 1 said, “why go to the
trouble of persevering with dry high-
tension batteries when you hdve the
mains supply ‘on tap.’” TFor the amount
which you would expend on high teasion
over a couple of years you could buy one
of the new portable-set type mains
eliminators. This would fit in the battery
compartment, and then your high-tension
costs would be reduced practic-
ally to nothing, for the mains
current consumption is so smail.”’

This suggestion met with a

(rmateur Wielen
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charging station every fortnight or so.”

“There is just one point, as I cannot be
here to see you install it yourself : you may
find that when it is placed in one position
in the battery compartment a certain

-amount of hum may be introduced in the

set, due to the stray magnetic field set up
by the transformer and choke in the
eliminator. If you place the eliminator on
its side you /may find that this cuts out

The tapping to the frame aerial—seen in the
centre—enables an external aerial to be used
without impairing selectivity

much of the hum.. Another way of curing
the hum is to use an earth connection,
but perhaps you have an earth already.”

“Oh no,”” was the reply, “the set has a
frame aerial.”’

Then explanation was needed of the way
in which an earth connection can be
added .to practically every portable or

[

deal of surprise and further
explanation was needed to show.
how one of the many portable
high - tension units could be
fitted in the battery compart-
ment.

Frame

“Further-
more,”’ I said,.
“you can buy
a trickle-
charging
model and
keep the accu-
mulator up to
tip-top condi-
tion without
having to run

it to the

T i ; s
=

-Mawfmp
}

e )
Fig. 1.—The connections for a simple wavetrap which can
be added to most transportable sets.

It is described in the
accompanying article
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ILL you please tell me why grid
bias is used in wireless sets?

We will think, first of all, of a low-
frequency amplifier, such as the output
valve of the set. Just what has this
valve to do?

I suppose that it receives fairly power-
ful impulses on its grid and reproduces
these in magnified form in its* plate
circuit.

You have put it in a nutshell. The
great thing to remember is that the
impulses reaching the grid of a low-
frequency valve are pretty big. Now
supposing that we didn’t use any grid
bias, the grid would be at zero potential,
wouldn’t it? In other words, it would be
at the same potential as the negative
end of the filament.

Yes, I follow that.

frequency impulse, which we may regard
as consisting of a positive crest and a
negative trough. If the grid was at zero
before the impulse arrived you will agree
that the crest of the wave must make it
posmve

Yeés, that’s clear.

Now think what happens. The fila-
ment of the valve is throwing off elec-

Very well, then. In comes an audio-

For the Newcomer to Wireless:

trons which are strongly attracted by
anything within the bulb that is at a
positive potential.

Isec. Then they are attracted by both
the grid and the plate?

That’s just it and the result is that
instead of the whole stream going to the
plate, as it should, part of it is diverted
by the grid, returning to earth by the
filament circuit. If you think it out you
will see that it means that whenever the
grid goes positive there is a reduction in
the proportion of the electrons that go
to the plate and this means that the
plate-circuit fluctuations are not quite a
faithful copy of those in the grid circuit.

That, of course, would introduce dis-
tortion, wouldn’t it?

It would; in fact, it often does in sets
that are not properly biased.

Then just what does grid blasmg
mean ?

By means of a grid-bias battery you
set the grid at' a strongish negative
potential. What happens now is that a
negative half wave reaching the grid
makes it still more negative, whilst a
positive half wave, if the bias is properly
arranged and the valve is up to its job,
can never make the grid actually posi-

GRID BIAS

tive.

Then there is no starvation of the
plate, and no distortion?

You have hit it exactly. The main
purpose of grid bias is to prevent dis-
tortion by preventing the grid from ever
becoming positive. It has, too, a
secondary and very useful purpose.

And that is?

By making the grid negative we cut
down the high-tension current and,
therefore, save the high-tension battery.

What about H.F. valves?

Here the impulses reaching the grid
are usually very tiny, but it is just as
well to use grid bias if we can to prevent
any flow of grid current.

What effect does grid current have on
H.F. valves?

It introduces damping and is, there-
fore, fatal to selectivity. We used to
hold down H.F. amplifiers by making
their grids positive and dehberately
damping the circuits. Modern circuits
incorporate either the neutralising prin-
ciple or the screen-grid valve and damp—
ing is not necessary. Therefore H.F.
valves can always be given a negative
bias, which improves the selectivity and
again saves the high-tension battery.

** MAKING THE MOST OF A
TRANSPORTABLE ”’

(Continued from preceding page)

transportable set by taking the lead to the
negative low-tension or high-tension ter-
minal.

‘“And while you are fitting an earth,”” I
said, “it might be worth while trying an
external aerial.”’

A length of flex was obtained, un-
twisted into its separate lengths of rubber-
covered wire and hidden along the top of
the picture rail of the room in which the
set was installed.

The far end of the wire was left free, of
course, and the down lead was taken to a
point on the frame aerial which I chose at
random, and to which connection was made
simply be baring one of the frame aerial
wires for about half an inch and twisting
the down lead end round it.

An External Aerial

“Can you add an external aerial to every
portable set?’’ asked my. friend.

I pointed out that where separate tuning
controls are provided for the framc aerial

On a piece of paper I sketched out the
circuit shown in the diagram, Fig. 1.

“The little coil and condenser,’”” I
explained, ‘‘make up the wavetrap. One
side of the trap is connected to low-tension
and high-tension negative, and the other
side is taken through a variable condenser
(which can be .0003 maximum pre-set
condenser) to an intermediate point on the
frame aerial, just as I have done when
trying out an external aerial on your set.

HI+
\gxisfiny .Sl'a/r/.'

——

Distant
Speaker

Fig. 2. How to
add an external
speaker, using the
windings of the
set’s speaker as a
choke

S ds

LT

and high-frequency stages then it is safe to
add an aerial, because although this makes
a difference to the tuning, this difference
can be corrected. With sets in which the
H.F. and frame aerial circuits are ganged
it is not always wise to add an aerial unless
the ganging can be reset—not a job
everyone may care to undertake.

“Tuning is rather broad, even without
the aerial, isn’t it?’’ he said. I wish there
were a good way of cutting out the local
station. Even by turning the frame round
I do not find that it makes much-difference.
Is it possible to fit a wavetrap?”

O

"If you make up the wavetrap yourself

then you can use a pre-set condenser for
tuning the trap coil. By changing the value
of the pre-set coupling condenser (not the
condenser across the wavetrap coil) and by
changing the tapping point on the, frame
aerial you can control the selectivity of the
wavetrap.”’

“A difficulty that I foresee,”’ said ‘my
friend, “if T fit 2 mains unit, is that the set
ceases to be a portable and I shall have to
work it only in this one room. The mains

points in the other rooms are already
occupied with radiators.”’

“Then why not leave the set where it
is,”’ I suggested, ““and make provision for
an external speaker on an extended lead ?

Using Two Speakers

“There are several ways of doing this.
One, of course, is to disconnect the two
wires going to the speaker in the set and
take them to a couple of sockets at the side
of the cabinet. The speaker in the set
should have a length of flex connected to
its terminals and a plug on the
external speaker should be similarly fitted
up and then at will you niay plug in one or
the other.

“A disadvantage of this is that both
speakers have the high-tension current
running through them, and with an ex-
tended speaker and with the set working
from the mains, this may be dangerous, for
the extended leads will be at a high voltage
above earth. If you do not object to the
set’s speaker working at the same time as
the external speaker, then you can get over
this trouble by rigging up a simple choke
output circuit, and using the windings of the
set’s speaker as the choke.”

I sketched out the scheme of con-
nections as shown by Fig. 2.

* The only additional piece of apparatus
you will need,”’ I said, “is a 2-microfarad
fixed condenser, capable of standing up to
the mains voltage. With this arrangement
the extended leads are entirely insulated
from the high-tension voltage and there
will never be any danger of getting a shock
irom the speaker in the other room."’

These ideas are worth. putting into
practice in many portables and trans-
portables.
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have you

Have you met the Mullard Screened Grid Valve.
It amplifies the signals transmitted from the radio
stalion before they are rectified by the detector.
The magnifying power of the Screened Grid Valve
is so great that the original signals, weakened by
travelling great distances from the transmitter, are
enormously amplified before they are passed on
to the defector valve. The design of the Mullard
Screened Grid Valve is such that its internal
capacity is almost negligible—a fact that ensures stable and efficient
high frequency amplification.

CHARACTERISTICS OF THE P.M.14.
Max. Filament Voltage 4.0 Filament Current (amps.) 0,075
Max. Anode Voltage - 150 Positive Screen Voltage - 75
% Anode Impedance {ohms) 230,000 YxAmplification Faclor 200
%Mutual Conductance 0.87
Y At anode volts 100 ; Screen Volts 75; Grid Volts Zero.

2-volt: P.M.12. 4-volt: P.M.14. 6-volt: P.M.16.
PRICE 20/- each.

see you
Mullard

THE -MASTER -+VALVE

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

To Ensure Speedy Delivery, Mention “A.W.” to Advertisers
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I4O PAGE
BUMPER ISSUE

Including a SPLENDID 16-PAGE
COLOUR SUPPLEMENT entitled:

“EASY STEPSTO
RADIO”

The November issue of the  Wireless
Magazine ” is full of good things for the
radio enthusiast. It contains a 16 - page
SPECIAL SUPPLEMENT dealing with.
radio Step by Step—telling the whole story
of the practical side of reception—appealing
to everyone who owns a receiving set. A
careful study will enable you to get the
very best results from your set.

ANOTHER

HERE ARE A FEW MORE OF THE MANY
INTERESTING FEATURES CONTAINED IN
THE NOVEMBER ISSUE :

4 ) Is Television at a Standstill? Making Your Own Records—
—by Bernard E. Jones. by J. H. Reyner, B.Sc.,
Further Notes on the Region- A.M.ILE.E.

TO RADIO

Contents of Splendid Supplement :

The Nature of Wireless—Aerial and Earth
Essentials—What the Tuner Does—Why
You Need a Detector—Amplification -at
High Frequencies—Amplification at Low
Frequencies—Valves for Every Purpose—
Power for the Receiver—Points about
Commercxal Sets—A Selection of Home
Constructor Sets.

NOW ON SALE

PRICE |/-

al Band-pass Four—by W.
James.

A New Brookmans Three for
£7—a revised edition of a
famous Screened-grid Re-
ceiver.

A Chagg;: of Heart at the

Your Loud-speaker Where
You Want It—by W.
James.

The Five-point Four — a
Simple Screened-grid Set,
with Two-pin Plug-in Coils.

Putting Over Sponsored Pro-
grammes—by Alan S.
Hunter.

The “ W.M.” Standard D.C.
Unit,

One-knob Tuning for Modern
Sets—by W. James.

The Falcon Three—an A.C.
Set for Use with any
Standard Mains Unit.

The Falcon A.C. Unit—High
tension Supply with a
Valve Rectifier.

W IRELESS MAGAZINE

GET YOUR COPY TO-DAY—

don’t forget that the October issue was sold out
within a few days of publication
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“We've got to make one better !”
FERRANTI and CONDENSERS

The Radio World knows that when Ferranti decides to ptoduce
an article they do not build to the market price.

They ascertain in what respect the best existing can be im-

HOLLINWOOD, .
g . - proved.
\ y £ 3 Take CONDENSERS. For years Ferranti have been build-
ENGLAND ing Condensers, and Condenser banks up to 800,000 volts have

been built and supplied to Government Departments.
When Ferranti decided to market the small popular 2-mfd.
Condenser for radio purposes, existing types were dissected
and examined, and Ferranti said :
« We've got to make one better!”

—and they did.
Instead of the metallised paper commonly used we employ pure metal foil,
interleaved with a twin layer of specially sclected waxed paper, Pm\ndmg
twice the insulation usually provided and twice the safety factor. The pure
énetadl foil ensures low internal resistance, a highly iinportant factor in

ondensers.

The improvements incorporated in Ferranti Condensers put up the cost of
production, but the user gets the benefit of a more reliable component.

The best now made

PRICES T
2 mfd. : !
Ci 1,050 v. D.C. test .., .. 56 -
C2. 6oov. D.C.test ... . 319
Cs. 2,250 v. D.C. test ... .. 9/6
Cs. 1,500 v. D.C.test ... - 7= o , |

mfd

4 mfd. ‘
Co. 1,050v. D.C.test ... . 76
NO BETTER CONDENSERS ARE

AVAILABLE AT ANY PRICE. ™Y

FERRANTI LTD, Head Office & Works: HOLLINWOOD, LANCASHIRE. London: BUSH HOUSE, ALDW¥CH, W.C.2

tHE TOTNIS DRUM DIAL

FOR GANGED CONDENSERS

d::,\a 3 .
]cmm T .
umu{m % -———j}mmnw )s__-—vggawrm .

HHHHH" '§

B
Specified in the “Challenge Three” Circuit.

Made and finished with the usual LOTUS Price of Drum Dial, only .. or .. 8J6
accuracy of detail, this Component is fitted with . 6
an angle knob con’trol, and is available for either ' DS Sy n e

two or three Condensers. The bracket is fitted » » ‘0003 Condenser .. ‘. .. ©6/6
with a socket for pilot light to illuminate scale. » 3 Dial complete with two *ooos
Artistic brown or black escutcheon, as desired. Condensers 22/-

From all Wireless Retailers

GARNETT, WHITELEY & CO., LTD., LOTUS WORKS, MILL LANE, LIVERPOOL

s

You will Help Yourself and Help Us by Mentionine- *A.W.” tio,Advertisers



i irdey

Perfect
reproduction now
costs less

SENIOR R.K. (For A.C. Mains Field
Excitation). Fitted with 10" corru-
gated cone, with moving coil having
animpedance of 10-15 ohmsat 50{4000
cycles. Price £1010s. Also supplied
complete with . Oak cabinet £20.
Mahogany cabinet £24 10s. Walnut
cabinet £25 10s. Also supplied with-

A out rectifier.

JUNIOR RX. Fitted with 6" corru-
gated Cone, with moving coil having
an impedance of 10-15 ohms at

50/4000 cycles. Price £4 15s. This
model is not supplied complete
with cabinet.

PERMANENT MAGNET R K. Fitted with
8" Corrugated Cone. Price £6 15s. Also
supplied complete with Oak cabinet £16 16s.
Mahogany caﬁinet £21. Walnut cabinet £22.

The wonderful R.K. reproducers ‘have stood the test of
four years and still remain in unchallenged supremacy.
They are without doubt the finest reproducers ever built.
We “agree that R.K.’s cost a little more than some other
loud speakers, but the results are so far superior as to

make the additional cost seem absurdly inadeniuat,e. Our
unique hire purchase facilities are at your disposal, so
that you can possess and use one of these remarkably
fine speakers on payment of only a small deposit.

THE EDISON SWAN ELECTRIC CO. LTD.,
Incorporating the Wiring Sl/pilin, L:ibtmg Engineering, Refriger-

ation and Radio Business of the British Thomson-Houston Co., Lid.
Radio Division,
1a,

Newman Street, Oxford Street,

W.1

Showrooms in all the Principal Towns.
W. 109
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OUTSTANDING
NS UNITS

A.C. 72

MAI
&

UNRIVALLED
ANYWHERE for
OUTPUT, SIZE
and PRICE

AcC. 188

YOU CAN )

' OBTAIN ANY
OF THESE
AMAZING
UNITS FOR

10/-

deposit each.
A

This remarkable new Model A.C. 188
ensures constant High- and Low-tension

MAKE ANY SET

ALL-MA'NS power entirely free from hum. Itisas

g simple to use and as compact as an H.T.

Standal‘d or Battery and just as safe. The output is
the highest of any Unit at anything like

pOPtable. the slze and price. This fine instru-

ment ensures ALL-MAINS economy and
quality with any type of receiver,

Tappings : 2 Variable —0/100 and 0/120 Volts : 1 Fizxed—150 Volts, Ontput 25 m/A. Combined
trickle charger for 2-, 4- and 6-volt L.T. A Incor| ing the Westingh Metal
Rectifier. PRICE £6, or 10/- deposit and the balance in easy monthly instalments.

MODEL A.Q. 72. This efficient H.T. Battery
Eliminator incorporates the Westinghouse
Metal Rectifier and is suitable for any three-
Three fixed tappings of 90, 60/80
and 120/150 Voits. Ontput 15 m/A. PRICE
23 : 17 : 6 or 10/- deposit and the balance in
easy monthly instalments,

MODEL A.C. 18 is the old favourite H.T. Bat-
tery Eliminator and employs Fuli-wavo Valva
Rectification, Sultable for any Set fron: one to
five valves. One variable tapping of 0,100 Volty
and two fixed of 120 and 150 Voits. Output
23 m/A. PRICE £4 :10 :0, or 10/- deposit
and the balance in easy monthly instalments.

valve set,

ALL UNITS GUARANTEED FOR 12 MONTHS.
ASK YOUR DEALER. OR WRITE THE MAKERS for FOLDER &5.

MAINS UNITS

H. CLARKE & CO. (M/CR) LTD., OLD TRAFFORD, MANCHESTER
«)

ve

Advertisers Appreciate Mention of “A.W.” with Your Order
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A WONDERFUL RELAY

E are rapidly. drawing nearer and

nearer to the time when it will be
possible for one human being to be able to
speak to the entire world. On October 27
the greatest relay ever attempted by wire-
less was made with great success. All over
Europe, Asia, and America were relayed
the speeches of the British Prime Minister,
the American President, and the Prime
Minister of Japan. Each of these spoke
from his own capital—Mr. Ramsay Mac-
Donald from London, Mr. Hoover . from
Washington and Mr. Hamaguchi from
Tokio. It was an amazing piece of organ-
isation. The Japanese Prime Minister’s
speech, for example, was broadcast from
the Japanese 'stations and picked up in
America by the Pacific short-wave link.
Thence it was passed on to the U S.A.
broadcasting chains and to the trans-
atlantic telephone service for transmission
to this country. . The same links, but run-
ning in the opposite direction, were used for
Mr. Ramsay MacDonald and for President
Hoover. Perhaps the most surprising part
of the relay was the extraordinary good
quality which was obtained from Tokio.

THE FUTURE

HIS great relay has shown what wire-

less can do in the matter of spanning
distance and even of time—there was a
time difference of about 15 hours over the
three continents which participated. It
will not, I think, be long bzfore some great
singer or instrumentalist gives a world
broadcast. It could be done quite easily,
and it would be an epoch-makinge vent.
Suppose, for example, that Galli-Curci was
billed to sing to the world from the Albert
Hall. The B.B.C.’s normal outside broad-
cast arrangements would, of course, pro-
vide reception in this country. A further
transmission would be made to Rugby,
whence it would be relayed by means of the
existing wireless links to Australia, India,
Canada, South Africa, and the United
States. By short-wave transmission or by
land line and cable, PCJ would be connected
up to relay to Bandeong, whence the trans-
mission could be passed on to the whole of
the Far East. At the same time the Euro-
pean land lines would convey it to big
broadcasting centres in every country of the
Old World for relaying. In this way the
‘great singer’s voice would be heard in every
civilised country in the world, and her
audience would probably run to hundreds
of millions.

A BIT OF A PROBLEM
MATTER that is seriously worrying
the B.B.C. people just now is the dis-

appointing service area of the Brookman’s
Park National transmitter. They pushed
up the power to 68 kilowatts, but still it
fails to provide a reliable service over any-
thing like the radius that it should. In
some localities signal strength is poor, and
rather farther afield bad fading is the rule
rather than the exception. The trouble is,

of course, the short wavelength, and short
wavelengths do not seem to fit in with high
power. It seems as if the station with its
present wavelength might be something of
a white elephant, for it is actually far more
‘“‘regional’’ in its service than is the London
Regional working on 356.3 metres.

‘WHAT IS TO HAPPEN?

NATIONAL transmitter giving an un-

reliable service to a comparatively
small area is clearly absurd. An attempthas
been made recently to overcome thedifficulty
to some extent by sending out parts of the
National programmes from the London
Regional transmitter, but this is clearly
not very satisfactory. We who live in the
wipe-out area of ‘‘ Noisy Nat’’ might suffer
in silence if we felt that hundreds of thou-
sands of others benefited- though we were
swamped. As it is, we have rather the
feeling that we are getting all the kicks
whilst no one gets the halfpence. Other
problems of a similar nature are likely to
arise when further twin super-power sta-
tions come into operation, for several of the
wavelengths available are on the short side.
Those that are allotted to Great Britain in-
clude 301 metres, now used by Aberdeen;
288.5,used by most of the relays; 242 metres,
used by Belfast; and 200 metres, used by
Leeds. It seems, on the face of it, quite
likely that most of these will be found not
too suitable for high-power broadcasting.

WHAT ABOUT IT?

F five out of the ten wavelengths as-
signed to this country don’t fit in with
high-power broadcasting it rather seems
that the Regional Scheme might find its
style, so to speak, a bit cramped. Itisno use
building enormously expensive transmitters
and pushing their power up and up and up
if you cannot make them deliver the goods.
Myself, I think it would be best to make ita
rule that for each twin station the longest
wavelength available should be assigned to
the National transmitter. In the natural
order of things this wavelength will carry
the best programme, and will therefore ap-
peal to the widest circle of listeners. A
shorter wavelength could be devoted to the
Regional programme. I am wondering,
though, whether there is not some little
snag concerning broadcasting below about
300 metres that is baffling our people.

On the Continent it seems to be generally
recognised that medium-powered stations
do best on the shorter wavelengths. The
only European super-power transmitter
working anywhere near them is Bordeaux
Lafayette on 304 metres with 35 kilowatts.
Of other short-wave stations, Vibourg on
291 metres, with a rating of 15 kilowatts,
has a very disappointing range, and the
same is true of the 15-kilowatt Horby and of
Helsingfors with similar power. On the
other hand, the 14-kilowatt Bratislava and
the r1-kilowatt Moravska-Ostrava are both
pretty well heard at times. Curiously
enough, of the shorter wave stations those
with the best range appear t6 be using

quite moderate power. Niirnberg and
Cologne, for instance, generally come in
amazingly well, though the power of the
former is only 2.3 kilowatts and that of the
latter 1.7 kilowatts. Turin, with his
modest 8.5 kilowatts, is a marvellous trans-
mission, whilst Gleiwitz with 5.6 kilowatts,
Leipzig with 2.3 kilowatts, and even Kiel
with .3 kilowatts, all have splendid ranges.

FRAME MOUNTING

EAPS of us use home-made frame
aerials which are satisfactory in most
respects but when we come to construct
them we are apt to find ourselves up agairst
a rather thorny problem in the matter of
pivoting arrangements, and the connections
between the frame itself and the terminals
of the set. What many people do is to
stick a couple of terminals (or three if a
centre tapping is required) on a small piece
of ebonite attached to the upright member
of the cross piece. To these are attached
flex leads which run to the terminals of the
set. The drawback here is that as you turn
the frame the leads wind themselves round
the upright.

A SOLUTION

HAVE just made a frame with which I

am very pleased. My solution of the
pivoting problem kills two birds with one
half-brick, and readers will find it useful.
To the upright member of the cross piece X
fixed a good quality plug by means of strips
of ebonite. If you use a flat plug there’is
no difficulty about making it a tight dnd
rigid fit. The “‘in’’ and ‘““out’ ends of the
windings go respectively to the sleeve and
tip of the plug. The stand of the frame con-
sists of a box with an ebonite top on which
are mounted a good strong jack and a couple
of terminals. The jack is of the single
open-circuit type, one contact being wired
to each terminal. Simply stick the plug
on the end of your frame into the jack on
the box and you have a pivot which works-
well and automatically connects the wind-
ings to the terminals on the stand. Leads
are taken from the latter to the terminals
of the set, and you can turn the frame as
much as you like without affecting them.
Unless, though, you are very careful about
the jack selected, you may find that the
spring which makes contact with the point
of the plug is too weak to ensurc a good
connection as the aerial is rotated. There
are heavy-duty jacks specially made for
the purpose, and these are excellent.

STATIC POTENTIALS

CORRESPONDENT sends me the

following ingenious theory of what he
regards as an unsuspected danger to air-
ships of the size of the ill-fated Rior.
It is well known, he argues, that the elec-
tric potential of the atmosphere is by no
means evenly distributed. In the first
place there is a more or less definite poten-
tial-gradient as one moves vertically up-
wards from the earth’s surface. This is
often manifested by a steady hiss heard in
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the phones of a wireless receiver as the
aerial wire discharges the potential differ-
ence across its ends. Sometimes, in thun-
dery weather, the aerial discharge current
becomes so heavy that a stream of sparks
will pass between the plates of a series con-
denser, accompanied by a sharp crackling
noise. Inthesecond place, areas of unequal
electrical pressure certainly exist in the
higher regions of the atmosphere, particu-
larly in the vicinity of clouds. When the
concentrated charge exceeds a certain
voltage it discharges itself in the form of
lightning.

A PERIL OF THE ETHER

E have now, he continues, started to
launch huge airships, built up around
a metallic framework, into a region which
is, in effect, full of uncharted electrical
dangers. A metal structure of girders and
stays, over 700 feet in length, and insulated
from earth, must inevitably encounter
large potential differences as it moves from
point to point through the air. In these
circumstances, changing currents will be
induced which may well spark across an
imperfect contact in the framework and so
cause disaster in an atmosphere containing
explosive gas.
This certainly seems rather alarming,
but I fancy the designers of such craft must

be well aware of the danger from atmos-

pheric “static,”’ and willhave taken suitable
precautions, for instance by carefully
bonding all joints in the metalwork, to
prevent “sparking.”

REPRODUCTION AND DISTANCE

WAS at a trade show the other night of

a new picture produced at Elstree, and
for the first time in my life I saw a picture
from the front row of the stalls of an
ordinary theatré. From the visual point of
view the effect was, perhaps, a little bewils
dering at first. Whenever_the camera was
*panoramed’’ around, the effect was some-
what similar to that experience when
taking off in an aeroplane. The various
objects and people moved by with dazzling
rapidity. Farther back in the auditorium,
of course, this effect is not noticed.

The point which impressed me particu-
larly, however, was in connection with the
sound reproduction, for, of ‘course, the
picture was a talkie. I was quite prepared
to find the reproduction unpleasantly loud,
but, to my surprise, I found it very much
the reverse. In fact, it started off so softly,
I thought for one moment that the appar-
atus was not functioning correctly; yet as
the "picture proceeded no difference was
noticeable in the strength. But apparently
there was no difficulty in hearing all over
the theatre, which goes to show that filling
a large theatre is not so much a matter
of enormous volume as purity of reproduc-
tion-and correct attention to the acoustics
of the hall. One of the tests I always put
on loud-speakers myself is to sec how
intelligible the speech is a considerable
distance away. If there is any distortion
present there is a muffling of the sound
reproduced, and no increase in the volume
will render it any more easily understood.

el b g

STEERING BY WIRELESS

PEAKING recently at Leeds, Rear-
Admiral Blount referred to the small
radio-controlled launches used during the
war by the Germans off the Belgian coast.
These craft were loaded up with a cargo of
gun-cotton and then steered by wireless
from the shore, with the idea of ramming
their victim amidships. Of course, they
carried no crew. The steering gear was
normally set to give a straight course, but
was swung to port or starboard by means of
two tuned relays energised by radiation
from the shore transmitter. A wavelength
of say, 500 metres closed the port relay.
During “‘no signal” intervals, the steering
reverted to normal, whilst a wavelength of
1,000 metres brought the starboard relay
into operation. This kind of thing, which
looks simple enough on paper, is apt to
prove quite another matter 'in practice,
and I don’t think these “‘ engines of destruc-
tion” ever did much real damage or proved
to be worth their salt. For one thing, effec-
tive control is limited 'to a comparative
short range. Then, if the other side happens
to be fitted with wireless, it is easy for them
to “jam” the controls and so leave the

craft an easy target for gun-fire. Given a_
sufficiently powerful wireless transmitter,

one could even take charge of the steering
gear-and send the thing back to ‘“hoist the
enemy with his own petard.”

AT LONG LAST

LD readers of AMATEUR WIRELESS

will remember that many years ago
I suggested that the time was ripe for the
introduction by manufacturers of valves
designed specially for the function of
rectification. The detector, when you
come to think of it, is a very curiously
placed valve, for it has remarkably com-
plex duties to perform. First of all, it has
to” convert high-frequency impulses into
audio-frequencies; secondly, it has to
magnify at high-frequency; thirdly, it has
often to be worked much closer to the
point of oscillation than any other valve
in the set. It is simply no good telling me
that a good medium-impedance valve
suitable for H.F. amplification purposes is
the ideal detector. Should you do so,
reader dear, I will merely open the lid of
your cabinet and flip your detector valve
with my dainty finger-nail. And in nearly

DO YOU KNOW—

that in your new short-waver you might
try a .0001-mfd. grid condenser and a
3- or 5-megohm grid leak, the lower end
of which should be taken to the arm of a
potentiometer connected across the low-
tension supply ? This gives a very nice
control of reaction.

that with most pick-ups a negative bias of

11-volts is advisable on the grid of the

first valve ? The average pick-up delivers

about 1l-volt maximum, although some

develop a considerably greater voltage,

and adequate bias is needed to prevent .
overloading the first amplification stage.

If your pick-up quality is not all that it

might be, then try increasing the bias.

A\

every case your loud-speaker will respond
with a mighty pong. Most of us have
experienced microphonic troubles at one
time or another.

WHAT IS WANTED

OMETIMES pongs occur only when the

set receives knocks that really should
not come its way; sometimes they happen
when you walk across the room ; in extreme
cases the jolly little business known as
singing round the ring takes place. This
means that vibrations from the loud-
speaker set the detector vibrating and
that a howl builds up. Clearly, then, the
detector should be as nearly non-micro-
phonic as makes no matter if it is to be of
real use. Next, it is important that, if it is
to be used as an ‘anode-bender, it should
have a very pronounced curl at the lower,
end of its curve and that it should be
capable of offering a decent straight-line
portion to what we may call the positive
halves of incoming waves. For grid-leak-
and-condenser purposes its grid-current
curve must be just so. Last, but by no
means least, it must enable its user to
obtain perfectly smooth reagtion effects.
And I have always maintained ‘that none
but a valve specially designed for the
purpose could do all of these things_ as
they really should be done.

BUT LET ME HAVE ONE GROUSE

HAVE one little grouse that I really
cannot help ventilating, for I "think
that it is a matteér which requires attention.
Nothing is more annoying than to see an
advertised component which is obviously
good and has received excellent test
reports and then to find, on ordering it,
that it is unobtainable and that delivery,
cannot be promised within any definite
time. This kind of thing does occur rather
too often, and the sooner it comes to an end
the better I, and countless others, will be
pleased. I know, of course, how it comes
about. Some manufacturer of a rather
nervous disposition evolves a really good
component. He has not the courage to put
it into extensive production right away, but
resolves to go gently until returns from
advertisements begin to show whether it is
likely to be a success or not. Often the
thing is a run-away success. Orders
amounting to thousands pour in and exist-
ing stocks are sold out in a few days.
Since no machinery has been installed in
the factory for coping with such 'a demand,
the maker does not know where to turn.
A little more vision is, I think, required.
If I were a manufacturer and got hold of
what I believed was a bright idea, I would
send my component out for test, and if the
test reports were enthusiastic I would have
everything ready for big production when
I launched my advertising campaign. I am
sure that everyone would benefit if some-
thing of the kind were done. The maker
who achieves a big paper success but can-
not supply the demand does himself a lot
of harm, for disappointed customers remem-
ber the old proverb, “Once bitten, twice
shy,”” when another component of his comes
along. THERMION.
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HIGH QUALITY wiTH LOW H.T.

It is generally imagined that first-class quality demands very high H.T. voltages.
There is, however, a method of obtaining quality with comparatively low voltages,
* as Alan Hunter explains in this article

’I‘O achieve better quality of repro-
duction, power valves used to be
connected in parallel; grid to grid, anode
to anode, and filament to filament. That
‘was before really good power valves were
available.  Yet the notion must still
prevail that two power valves in parallel
are an advantageé. An amateur friend of
mine was quite surprised when I recently
condemned his output stage. He had two
P215 2-volt power valves in parallel, with
150 volts high-tension supply, as in Fig. 1.

When aSked the reason for this arrange-
ment, he said he thought it contributed to
the cause of good quality. We can see what
this misguided amateur was doing by
comparing the characteristics of his para-
lleled P215 valves with the characteristics

valves increases the permissible grid voltage
swing.

Just as the grid swing of two paralleled
valves of similar characteristics is no
greater than for one of them, so the anode
voltage must remain the same for both -as
for one. To increase the anode voltage of
paralleled valves beyond the maker’s
rating has the same effect as upon one of
them—the filament emission is -quickly
ruined.

At the back of these ideas of using two
power valves instead of one is a sound
enough theory—that one power valve
cannot always effectively deal with the
signal handed on by the preceding stages.
Every listener knows of sets that behave
perfectly until the orchestra reaches a

more important is the fact that the grid
swing of push-pull valves is double that of
either used separately.

Grid Swing

There is no magic in grid swing. If we
can get the required power with a small
grid swing so much the more efficient is the
power valve. But with this proviso, namely
that grid swing in itself is no aim, there is
still a lot in favour of providing facilities
for as great a grid voltage swing as possible.
For then the peaks of reception—those
passages that cause the average set to
wince —can be handled without strain.

Overloading, or exceeding the per-
missible voltage on the grid of the output
valve, is a 'much more common fault than

INTER-VALVE
TRANSFORMEF:

HT+

PUSH-PULL
INPUT

OUTPUT
TRANSFORMER FRANSF~ 2
\ .

T0
LovD-
SPEAKER

PUSH-PULL !
/DUTPUT

C.B:

O HT+

Fig. 1.

of the new P2 power valve. Here are the
essentials;—

Imped- Amplifi- Grid
Valves. ance. cation. H.T. Bias.
Pz15's |2,500 ohms.{ 7 | 150 | 12
P2 2,300 ,, 6.5 150 10.5

The Pz215-s singly have impedances of
5,000 ohms, which is halved when they are
in parallel. What advantage is there in the
paralleled P215’s? I can see none. The
amplification factor is no greater than the
P2 alone. The grid swing of the P215's is
hardly anv greater than the P2. The
impedances are also similar. When valves
are in parallel the input voltage is applied
equally to the two grids. So the grid swing
of the pairis the same as for one. The pair
will overload just as easily as one.

Effect of Paralleling

The only effect of paralleling is to halve
the impedance, but that is done more
convenjently in the P2, by slightly in-
creasing the filament consumption. In
fact, the make-shift arrangement of para-
lleled valves is now no.longer necessary.
Modern power valves used singly have the
low impedance that was the only advantage
of paralleled valves. Butitis extraordinary
how the idea persists that paralleling

This pictorial diagram shows the arrangement of
two power valves connected in parallel

crescendo part of the score, when terrible
‘““blasting” occurs. The trouble with the
average set is its inability to handle the
peaks of radio reception.

Most sets are worked up to the limit of
their power-handling capabilities, so that
when an extra strain is put upon them the
quality breaks down. My previous mention
of modern power valves reminds me that
if one has enough ‘“juice,”” even this
general short-coming of reception can be
remedied. Experience bears out the axiom
that good quality with a single power
valve is not possible with less than 300 or
400 Volts.

That sounds fairly impracticable for the
average amateur, but where there is a will
there is a way. And the way is push-pull,
a logical method of using pairs of power
valves. Two valves of similar characteristics
connected in push-pull, as shown by Fig. 2,
provide scope for good quality and with
low high-tension supplies.

There is a world of difference between
paralleled and push-pulled valves. For one
thing the impedances of push-pull valves are
in series. So in push-pull two 2,300-ohm
valves, P2’s for example, wounld have an
impedance with respect to the loud-
speaker of 4,600 chms. That point is

important when the question of matching .

the loud-speaker is considered, but still

‘Fig. 2. Here is a better system with valves connected in
push-pull, which allows of using a lower H.T. voltage

many are prepared to admit. Those who do
admit the fault go to push-pull, unless
they have sufficient high-tension voltage tc
work a really large power valve.

The amateur, forced to use batteries,
naturally shies at much more than 120
volts, owing to the big increase in the
current drain on the battery. But, assuming
he will go to 150 volts, two P2’s in push-
pull will provide a grid swing of over 20
volts. This compares very favourably -with
the 24 volts grid swing of a P625, needing
250 volts on the anode.

Push-pull

Those going in for radio gramophones
would do well.to remember push-pull. In
gramophone reproduction, more than in
radio, the way ‘ blasting’’ occurs during
loud passages is positively heart-rending.
If push-pull appeals to the battery user, it
should appeal no less to those with an
electric-light supply. Large 400-volt power
valves could be used in the home-builder’s
radio gramophone, but why go to all the
expense of high-voltage smoothing appar-
atus when two 250-volt power valves in
push-pull will do the trick equally well.

One of the biggest fallacies about push-
pull is the theory that for distortionless
reproduction both the push-pull valves

(Continued in_third column of next page)
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Microphonic Screen Grids
AVE you ever had a microphonic
screen-grid valve? I had one in a
set last week and a fine noise it caused,
too. There must have been a bad weld
somewhere.

It could not be seen, of course, but the
poor contact was there all right and there
was nothing which could be tried to
remove it. Generally, we go straight to the
detector when a noise starts, but here is an
instance of the screen-grid valve being the
faulty one.

Stray Sounds

Some stray microphonic noises are
difficult to trace, being due to an
intermittent disconnection somewhere
in the set. A dry joint is often sur-
prisingly hard to locate. The best
plan is to test each joint by starting it
with a pair of pliers. Sometimesitis a
component that is faulty, the poor
centact being between the terminal
and the part itself. An example is
certain types of valve holders, which
seem especially troublesome.

Mains-unit Matters

A point which is sometinles over-
looked when fitting a filter to a recti-
fier, whether valve or metal, is that
the size of the condenser conmected
directly across the rectifier puts a
limit on the maximum safe rectified
current.

The larger the condenser is made, and
the actual output from the unit remaining
constant, the greater is the loading of the
rectifier.

A usual value is 4 microfarads. If, for
the purpose of obtaining perfectly quiet
rgception, the condenser is increased in size
to say, 8 microfarads, the loading of the
rectifier has also been increased and, there-
fore, its heating.

It may or may not stand the extra load.
The point is that we should note the effect
of the condenser and be ready to reduce
the output if necessary.

Soft Valves

Have you ever had a really soft valve?
I was trying a set the other day with new
valves and found that the power valve was
“blue glowing.”’

Out of curiosity I measured the anode
current which was passing, and found it to
be well over 50 milliamperes. The battery,
a super-capacity type, would soon have
been ruined had the valve been left on.
Soft valves are, fortunately, rare in these
days.

Inpuf

‘W WeekLy Tips—

Parallel Valves

It is not very often that valves are con-
nected in parallel in the output stages of
amateurs’ sets, but when they are three
points ought to be remembered.

The first is that a resistance of, say,
10,000 ohms or more ought to ba joined in.
each grid wire. This is for the purpose of
preventing self oscillation of the output
stage, which, if it did occur, might ruin the
valves.

The second point is that a separate grid

G815 §68-2

If you want to get extra low-frequency power, then
you might care to try the scheme of connections

shown here. Details are given in the accompanying
paragraph
bias is needed for each valve if the finest

results are to be obtained. This applies
more particularly to the larger power
valves and not so much to the small types.

Two transformers may be used to feed a
pair of valves in parallel, being connected
as indicated in the accompanying diagram.
Note particularly that the two primary
windings are connected in parallel in the
right direction. If one.is reversed the net
result will be poor signals.

The third point referred to above is that
the output circuit must be adapted for the
relatively low impedance. Therefore, the
choke or transformer must be designed to
pass the relatively heavy current with
safety. g

Pick-ups and Hum

There is nothing like a pair of long pick-
up leads for introducing hum into a set,
especially when it is of the mains type.

When there is a volume control in the set
or a transformer, the effect is not always so
bad. The hum is collected by the pick-up
wire going to the grid of the valve, and
sometimes the long wire will cause the set
to howl.

CONSTRUCTIONAL Anp THEORETICAL

HI+2

£

ch WMES.

Obviously, the wires ought to be made
quite short. This is not always possible, I
know, so that other steps must be taken.

You can try an armoured cable, earthing
the aluminium sheath, as is often arranged
in the anode circuits of screen-grid valves.
This sometimes helps. Another tip is to
connect a grid leak across the ends of the
pick-up wires as near to the valve as
possible.

This grid leak ought not to be lower
in resistance than is necessary, for the
reason that a low resistance cuts off
the higher notes and thus reduces the
strength of the treble. It may even
be necessary to use a grid leak and
shielded cable and also to earth the
pick-up carrier.
¢« Wandering >’ High-frequency
Currents

More trouble than you might think

possible is caused by allowing high-
frequency currents to pass into the

low-frequency and anode-supply cir-

| o+ cuits. Instability, howling, and poor

LT quality, with loss of magnification,

| - areall to be expected if the precaution

of fitting suitable filters is not taken.

When high frequency reaches the
loud-speaker wires, for example, the
amount fed back to the aerial may well
be sufficient to cause the set to oscillate.
Proper filtering includes the use of
by-pass condensers, stopping resistances,
and sometimes chokes.

“HIGH QUALITY WITHLOWH.T.’!
(Continued from preceding page)

must have absolutely the same impedance.
I have measured quite appreciable differ-
rences in the impedance of push-pull valves
without being able to detect aurally or to
measure any distortion.

As long as the common grid bias is
adjusted to the value recommended for one
valve, slight differences in the valve
characteristics do not affect the quality.
For those who want to match up the
impedances exactly, one well-known firm
markets a push-pull transformer with a
broken centre tap secondary, so that separ-
ate grid bias can be applied to each push-
pull valve.

In brief, let it be said that the need for
paralleled valves has been eliminated by
the production of better power valves; and
that when the fullest advantage cannot be
taken of the modern super-power valve,
owing to insufficient anode voltage, two
power-valves in push-pull point the way
to the ultimate goal of true reproduction.
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FERRANTI
AGAIN!

For the second year in succession, the

FERRANTI MOVING COIL SPEAKER

has been selected as the best in the ¢ Wireless

World ” Olympia Show Ballot for “Loud
Speakers of all Types.”

Chassis only, as shown, £9 : 10 : 0

Also available in Table and Pedestal Cabinets in Oak, Mahogany
and Walnut, and a Table Model in Rexine covered Metal Case.
Ask your dealer or write for descriptive pamphlet.

FERRANTI

Moving Coil MAGNO-DYNAMIC SPEAKERS

FERRANT} LTp. Head Office and Works: HOLLINWOOD, LANCS. LONDON : Bush House, Aldwych, W.C.2

TO
GET THE

BEST

OUT OF YOUR SET

BURTON

COMPONENTS
INTO IT

BurTon COMPONENTS are designed and built on sound scientific principles and can

The BurTon BAKELITE
(Dielectric) CONDENSER

Entirely eliminates shorting, and ensuresa
perfectly clean contact with centre spindle
at all times. Supplied with pointer
knob, one-hole fixing. Two capacities.

*co3_and "005 Price 2/9 each

‘fhe BurTon Valve Holder
Special Five-Pin Type
Suitable for A.C. Valves, etc.
Price g 1/3 cach

Ask also for Lhe Burton Midget
Valve Holder. Price 1/-each

be relied upon to give the best results under all conditions. Ask your dealer to show you i
BURTON CONDENSERS — BURTON TRANSFORMERS — BURTON CHOKES
BURTON VALVE HOLDERS. —_ - — CHANGEOVER SWITCHES, ETC.

C. F. & H. BURTON, PROGRESS WORKS . WALSALL, ENGLAND
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ANOTHER CONVERY

g T
“It’s good now,” admitted the musical
friend when the set was given a new

battery. ' And it remained good. The
battery was an Ever Ready. Not a battery
that weakens soon. Not the average
battery but the Ever Ready battery. A
process is used for making the Ever Ready

which meets a common need. It adds
strength of life to length of life. Month

after month the Ever Ready provides an
even and generous flow of current. It
doesn’t put the set on a starvation diet. It
fills the set with all the strength it needs
to pick up a symphony—and pass it to
you without a note distorted.

Ever Ready batteries are guaranteed to give
satisfactory service by a company that has
beern making reliable batteries for 28 years.
They are made for all wireless sets. If you
own a portable you can obtain an Ever
Ready of the right size o fit
it. White for free list
/ which gives all parti-
culars,mcludzngexact
dimenstons in inches.

BRITISH MADE
HIGH TENSION
BATTERIES

The batteries that give unwavering power

The Ever Ready Co. (Gt. Briwin) Lid., Hercules Place, Holloway, London, N.7
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R R
ADAPTABLE
FOR ANY SET

Accurate, constant in value,
silent in use and free from
breakdown — use Varley Bi-
duplex Wire-wound Anode Re-
sistances wherever you need a
fixed resistance for radio pur-
poses.

Their special “Universal
Holder ” allows them to be fixed
either vertically or horizontally,
making them adaptable for any
set. And they are guaranteed
accurate to within 5%,.

Varley Components are the out-
come of more than 30 years’
experience. The famous Varley
Bi-duplex Winding is giving to
tens of thousands of listeners
a quality of radio that would
otherwise be unobtainable.

Complete range from §, 000
ohms to 500,000 ohms.

Prices 4]6 to 176
(including Universal Holder)

Write for Section B and C of the
Varley Catalogue.

VARLEY POWER
POTENTIOMETER

Ideal for use as voitage reg-
wlator in H.T. liminators.
Wire-wound. Spring loaded
contact arm. Carries up to
20 walls.

Complete range, 96 to 11/6.

Advt. of Oliver Pell Control Ltd., Kingswav House, 103, Kingsway, London, W.C.2

Telephone: Holborn 5303

To Ensure Speedy Delivery, Mention “A.W.” to Advertisers



NOVEMBER 8, 1930

The picture shows the Dramatic Control Panel by means of which the pro-
ductions of several studios are blended before being actually transmitted

HERE is a department at Savoy Hill
which deals with what is known as
““Outside Broadcasting.”

This department handles all the broad-
casting which concerns the relay of such
events as the Grand National, the Cup
Final, the Boat Race, evening dance music
from popular hotels and so on, and, strange
to say, this department has been called in
more than once to help in the production of
radio plays.

Last year the B.B:C. produced a radio
version of the well-known novel, ‘‘The
Prisoner of Zenda,” and it was found
necessary to include the sound of a church
organ in the wedding scene.

A full-size organ being unavailable at
Savoy Hill, the producer elicited the services
of the outside broadcast department—
generally known as the “O.B.’s”—-and a
microphone was installed in a certain
church in the City of London, the local
organist engaged and the necessary Ruri-
tanian nuptial music provided. At a given
signal the organist burst forth and the
same was relayed to Savoy Hill by land-
line, conveyed to the Dramatic Control
Panel, where the producer “brought it in”
for the wedding scene as required.

Rehearsals

Rehearsals are interesting. Let us eaves-
drop at, for example, the first rehearsal of a
radio play. Imagine if you will that the
artistes, orchestra, chorus, crowd, effects
man and so on, are all assembled in their
various studios. The producer has taken
his seat at the Dramatic Control Panel, and
his assistant is by his side, ready to work
the cue switches—or, as we have previously
called them—the “flicks.”

At the producer's side is a telephone
connected with the engineers in the main
control room. In front of him is the D.C.P.
and over it his microphone for “talking
back.” On the desk in front of the D.C.P.
itself lies the script of the play carefully
marked with the various cues. The room s
in darkness except for one powerful shaded
light which illuminates the * working area "’
itself.

‘“All ready, Mr. Saunders?”
producer.

says the

‘“Yes, every-
thing O.K.,”
answers his
assistant.

The producer
puts down his
talking switch
and leans forward to the microphone
which is connected to the loud-speakers in
all studios.

The Call

“Stand by everybody, please. Mr.
Parkington,” he calls the leader of the
orchestra, ‘‘ commence as soon as I give you
the red flick, will you?"”

Back comes the reply through the loud-
speaker on the wall : “* Right-ho—all ready
here.”

‘“Get that stop-watch ready will you,
Saunders? ”’ goes on the producer. “O.K.?
Good—all right—Alick No. 7 1”

And through the loud-speaker comes the
strain of the overture from the orchestra in
No. 7 studio.

“Stand by to give the artistes in No. 4
their flick. Are you ready? Right! Flick
4"

Down goes the switch and a second later
a girl's voice is heard. The producer slowly
revolves the knob on the panel marked 7,
and the music fades out.

“I suppose you’'ve heard the news,
Harry,” says the girl’s voice.

“What news? *’ asks a male one.

“Why—George Fenton ‘is coming down
for the week-end: aren’t you glad?” con-
tinues the girl’s voice.

‘“Why, yes,” says the man, “I’'m—er—
delighted, I

“ Just a moment, please,
producer, “Harry.”

The actor answers *

“You don’'t get ‘why, yes’
quite right you know,” continues the
producer through his microphone. “I want
your voice to sound much more ‘dead.’
Give the impression that for a long time
you have been expecting this George Fenton
to turn up, you hate the sight of him, of
courge, but as your wife likes him you are
resigning yourself to the' circumstances.
Have you got that?”’

" ¢

cuts in "’ the

lYeS'll
that

”»

“Yes, I see what you mean,”’ comes the
answer.
“All  right,” vreplies the producer.

“We'll just go back and try that again.
And don’t forget, Harry’’ (actors are nearly
always addressed by the name of the
character they are portraying), ‘‘ make your

(Imotenr Wireles

THE MAKING
OF A

RADIO PLAY

A continuation of the article in last
week’s issue describing the highly
technical work which broadcast drama

entails.

voice as dull as you possibly can. We'll give
you another flick to start—stand by every-
one.”

And so it goes on. Later, perhaps, there
is an effect to be brought in. ‘' George
Fenton " arrives by car and as the girl says :
“Here is George coming down the drive”
down goes the flick switch marked 2E—
the effects studio—and promptly comes the
noise of the approaching car. A pained
expression comes over the producer’s face.
““Half a minute, everybody. Hullo, Effects
studio—Hullo 2E.”

Back comes the reply, ‘“Hullo, yes,
Effects here.”

“1 say, I'm awfully sorry, Effects, but I
forgot to tell you that this George Fenton
arrives in a perfectly good 30/98 racing
affair—the car noise you sent me sounded
like a runabout. Can youimprove on that?’’

“Yes, O.K., Mr. Howard. I'll give you a
deeper exhaust note with a muffled bass
drum. Would you like to hear it?”

And so the runabout becomes a high-
powered sports model and the producer is
satisfied.

As a general rule radio plays require
anything from six to eight rehearsals, each
lasting about three hours and the concen-
tration required by all concerned would be
a lesson to most people.

A Tense Atmosphere

To sum up, the atmosphere at Savoy Hill
is tense to an extreme. Many of my readers
have experienced that ‘““pent up” feeling
always connected with the first night at a
theatre. Well, that is precisely what
almost every night feels like to the radio
play producer.

And this worthy never experiences that
delightful sensation which is often atten-
dant after theatrical first nights—the
sensation of sugcess and the knowledge that
the play is ip for a long run and the well-
earned holiday in sight. No, our hard-
worked friend wakes up the next morning
with the cold facts of another production
staring him in the face and the knowledgc
that he must be at the office early to read
through the new script of another play
which, maybe, must be ready for production
only a few days later.

Of course, television is on its way—the
first sight and sound play, has already been
produced—but this will be something
different again, and there will have to be
born a new art, a new sense of production,
a new technique and most important of all,
a new type of artiste. Propucer.
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WHAT IS AN INDUCTION MOTOR?

By J. H. REYNER, B.Sc., AM.ILEE.

ANY of the gramophone motors
which are available to-day for run-
ning off alternating current supply are listed
as ‘“induction’’ motors. It is urged in
their favour that they have -no brushes,
so that there can be no sparking, with its
attendant interference with- reception.
Many readers must have wondered what
this peculiar form of motor is, and what
are its limitation, if any.

The induction motor is a device which
is only suitable for use with alternating
current, and operates on an ingenious
principle. In thediagram wehave two cci's
at right-angles to-one another, these coils
being each wound in two sections with a
gap in the centre. In this gap we place a
small magnet, which is pivoted so that it
can rotate. Let us pass a current through
the coil AB. A magnetic field will be
produced, and this will cause the magnet
to set itself in line with the field; that is,
along the dotted line A B. If we switch off
the current from the first coil and pass a
current through the coil ¢ D, a magnetic
field will be produced at right-angles to
the first one, and the small pivoted arm-
ature will rotate and take up a position
along the line c p.

A Rotating Field

If we go one stage further than this we
can alternately switch the current on to
the first coil and then on to the second,
and then on to the first coil in the opposite
direction and again on to the second, caus-
ing the armature to rotate go degrees at
each change of connection. If we can
continue to change the connections in this
manner the armature will rotate contin-
uously. We can, however, produce the
same effect without actually changing
connections, if we supply an alternating
current to the two coils. Such a current
is one which rises to a maximum value and
falls to zero again, and then passes through
the same state of affairs in the opposite
direction. Thus, if we apply alternating
current to the two coils we shall have the
same effect as the switching on and off;
in fact, it will be rather better, because
the variation will be gradual instead of
sudden.

The effect is, then, that on switching on
the current to the system we produce what
is known as a rotating magnetic field,
which will act upon an armature placed
in the centre in the manner just described.

Pro tical Construction

This is a very brief discussion of the
underlying principles. Practical forms ‘of
the motor differ in detail. For example,
the armature is not a simple pivoted
magnet. In most cases it conmsists of a
laminated cylinder of sheet steel in which
is embedded a winding. This winding is
completely short-circuited on itself, and
the currents which are set up therein, due
to the magnetic field, serve to magnetise
the armature so that it acts in the same
manner as the simple model we have just
described. There is thus no point in the
system at which the current has to be led

in and out of a rotating piece of mechanism.
Such a device, which is known as a com-
mutator, is essential with a D.C. machine
or with a universal motor which can be
used on ecither type of supply, and it is
here that sparking occurs.

A further important advantage of this
type of machine is that its speed is in-
dependent of the voltage of the supply.
Reference to the original simple system
will show that the armature will rotate
once for every complete change of the
connections, or in the alternating current

Armalore
prvoted in

the centre g

This diagram shows the principle upon which
the induction motor works

case, for every complete cycle of operations,
The ordinary alternating current fluctuates
at a regular rate, anything from 25 .to
50 times per second, the latter figure being
the most usual in this country, and being
the standard which will ultimately be
adopted. Therefore, in a simple system
such as that described, supplied with so0-
cycle alternating current, the armature
would rotate 50 times per second, or
3,000 revolutions per minute.

" The voltage of the supply does not
affect the speed, provided that sufficient
power is obtained to drive the armature
(and any associated mechanism) round.
The frequency of the ordinary A.C. supply
is much more constant than the voltage.
It depends upon the speed of the gen-

DO YOU KNOW—

that the best method of using two speakers
together is not always to connect them in
series? The best way to use more than
one speaker i$ to fit a choke-output trans-
former, so that the impedances can be
matched. Alternatively, a high-resistance
speaker can be connected directly in the
anode circuit, and a low-impedance One
via an output transformer or choke filter.

that the word *‘ omroep '’ which you see
so often in connection with the Dutch
stations means * broadcast’’? It is de-
rived from the old Dutch word *‘ omroep-
en,”’ which was the name given to the
town crier in small villages in Holland.

erators at the power station, and these are
all governed within very fine limits. In-
deed, it is essential, in these days of inter-
linked supply stations, that the frequency
shall remain absolutely constant. The
voltage, on the other hand, may vary at.
different times of the day, according to the
load which is being taken by the various
consurmers.

The induction motor is thus a constant-
speed motor, the rate of revolution being
determined entirely by the construction of
the machine and the frequency of the
supply. This in some cases is a disadvan-
tage, since it renders it less flexible in use,
but for gramophone practice it is a good
point, since the motor is suitably geared
to the turntable and the speed then
remains constant irrespective of fluctua-
tions in the voltage.

(13 Slip 1y

There still remains the provisc just made,
that the motor must be capable of handling
the power which it is called upon to supply.
The speed of rotation is actually not quite
the same as that of the rotating field. If
a load is placed on the motor the armature
slows down very slightly, and this causes
current to be induced therein. The inter-
action between these currents and the
magnetic field sets up a mechanical force
and urges the armature round, so over-
coming the resistance due to a mechanical
device, such as a turntable, which has to
be driven. The heavier the load, the more
is this “slip,’’ as it is called. Thus on a
gramophone, for example, it is possible for
the motor to slow up slightly on a heavy
passage on the record where the resistance
is suddenly increased, but if the motor is
designed correctly this variation will be
negligible. y

Usually the motor is made to drive
against a governor. It is provided with
an excess of power, and the greater pro-
portion of this power is absorbed in the
braking action of the governor. The
variations in the additional load due to
the record are thus very small and are
automatically corrected for by a slight.
easing up of the braking action of the
governor.

To sum up, the induction motor gives a
very steady speed in actual practice, and
a complete freedom from any sparking or
worse troubles. Its disadvantage is that
it only operates on alternating current
and that it can only run at a fixed maxi-
mum speed.

MOTOR-MADE ¢¢ STATIC °’
WIRELESS beam stations receiving

wavelengths in the neighbourhood of
10 metres are subject to considerable
interference from passing motor-cars, which
radiate short-wave oscillations from the
ignition systems. In order to avoid this
type of disturbance, a screen of short
conductors is sometimes hung across the
road so as to form a kind of archway. The
conductors are earthed at one end and act as
reflectors to absorb the disturbing radiation
away from the beam aerial. B.A.R.
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SETS OF DISTINCTION

THE
MULLARD
ORGOLA

Makers : Mullard Wireless Service Co., Ltd.
Price . £8 for complete kit and valves.

1931

LTHOUGH I have not had a chance

to build the new Mullard Orgola, the

makers recently supplied me with a

completed model, so that I could sub-
_stantiate their claims by actual tests.

As the Mullard people say, valves are
available to-day of an efficiency undreamed
of a few short years ago. With such pro-
gress in valves, modifications and improve-
ments are constantly being called for. So
while we all thought that, in last year’s
Orgola, the makers had reached the peak

employed.  Although designed for one-
dial operation, this condenser has a thumb
adjustment to correct the aerial tuning.
In this way simplicity of control is achieved
without loss of efficiency.

Looking at the circuit diagram, I find
every evidence of modern practice. The
screen-grid valve is choke condenser-
coupled to the detector grid-tuning circuit.
Differential reaction is employed in the
anode circuit of the detector valve. The

aerial is variably coupled by means of a

small aperiodic rotor
inside the aerial tuning

"1“6

N l? 14
+2 os?
a -

coil.
When we come to
look at the completely

&

st RO
R

assembled Orgola,. the
well-planned layout of
the components is
proved. Right in the

middle of the cabinet

— 4

(-T2 1 o LI~

The circuit of the 1931 Mullard Orgola

of efficiency for a three-valver, this year’s
model proves that still more could be done
to simplify tuning, to improve selectivity,
and still further to reduce the number of
constructional processes.

Let me run through the main points of
the 1931 Orgola. Of the three valves, the
first is a screen-grid high-frequency ampli-
fier, preceding the second valve, which isa
leaky-grid detector, in turn coupled by
means of a Mullard transformer to the
power or pentode output valve.

While there is nothing original in such a
sequence of valves, which, indeed, statistics
would probably reveal as the most popular
among constructors, the practical inter-
pretation of it. is peculiarly DMullard’s.
What then, is there “different” about a
Mullard design? Firstly, I think they aim
at the last word in a clean and efficient
layout of the components. The mounting
of the two tuning coils' and the screen-grid
valve between them is a masterpiece of
simplicity combined with efficiency.

The two dual-range coils are mounted on
a small square of baseboard screening.
Between the two coils is erected a simple
vertical screening partition. The screen-
grid valve is mounted horizontally, so that
the anode terminal on top projects through
the vertical screen to make contact with
the coupling tuning coil.

For tuning, a two-gang condenser is

front is the tuning con-
trol—a knob rotating a
clearly - engraved scale.
On the left and right are
pairs of knobs and
switches, making a symmetrical layout.

The switch on the left operates a very
simple wave-changing mechanism. Next
to it is the volume control, a rheostat in
the filament circuit of the screen-grid
valve. The switch on the right is for
switching. the set on or off. Next to it is
the reaction control knob.

LT

Valves Recommended

To work this set, the makers recommend
a Mullard PMr2 for the high-frequency
stage, a Mullard PM2DX for the detector

The design of the Mullard Orgdla has many distinctive features
as will be observed from this photo_raph of the interior

s e

and a Mullard PMz power valve, Mullard
PM252 super-power valve, or Mullard
PM22 pentode for the output stage.

I tested the completed set with a pentode
output valve and the other valves were as
specified. My biggest impression of the set
was gained during the first five minutes,
when the enormous power of several
foreign stations  convinced me that the set
is a winner.

Single Tuning Control

The single tuning control was much
appreciated after the initial matching up
of the aerial tuning had been accomplished.
Then stations simply rolled in. Thanks to
the variable coupling of the aerial coil, the
selectivity was good enough to enable me
to  cut out the Regional and National
stations within a few degrees.

With my linen-diaphragm loud-speaker,
the pentode output valve gave a fine, crisp
rendering of speech and music.

Now I am going to give details of my
log. Starting at the top of the tuning scale,
I got Budapest at 87. Munich, a station L
bhave not heard lately, came in at 85, quite
strongly. Vienna, at 82, was still stronger,
as was Milan, at 80. Then came the
Midland Regional, at 77.

Rather to my surprise, Langenberg at
76 was quite clear of the Midland station.
Lyons la Doua at 75 was very strong. So
was Rome at 70 and Stockholm at 69.
Katowice at 65 was very clear. So was the
lady announcer of Bucharest at 61.

Frankfurt at 60, Toulouse at 59, and,
biggest surprise of all, Manchester at 58
were the last three stations before London
Regional at 54. Then followed Barcelona

" at 50, not very good,

and Breslau at 46.
Goteborg at 45 was
tremendous. And Car-

diff at 43 was quite
good. Another strorg
station was Bordeaux
at 41, above the British
relays- at 36.

Then I got Lyons at
35.5, followed by
Bratislava, very strong
at 34, and Rennes,
equally strong, at 32.5.
The National 261-
metres transmitter was
at its maximum at 29.
Below it was Horby at
28, and Leipzig at 26.

SET TESTER.
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S;EI}Y/(A/IO [iR D?SSQ?.-—;‘II is
teell-knowon tenor has a wide e
ing throughout the provinc{?, thl MAY BLYTH.—A magnificent oratorio
appeared on October 13. j : singer, as witness her performancein** Elijah’
JOHN BUCKLEIGH.—Origin- (Mendelssohn), when relayed from the Town
ally conunencing Xrofenional life as Hall, Birmingham, on October 16.

an artist, luckily Mr, Buckleigh dis-
covered he possessed a fine baritone

voice.

ol

ELSIE GRIFFIN.—An artiste noted

Jor her choice of works, Miss Griffin was

heard in a recital from the Belfast station
on October 13.

EDITH ATHEY. — A soprano
often heard in the provinces, Miss A ISOBEL BAILLIE. — Heard
Athey is noted for her wide range of from nearly all stations, Miss
songs. . Baillie is a favourite broadcast
artiste by reason of her clarity
of diction.
=

VIVIAN LAMBELET.— HAROLD CASEY.—An _early

The famous daughter of a
famous father, Napoleon
Lambelet, the composer.

assistant director of Birmingham
station, this fine singer tcas known for
long as * Uncle Pat.”’

JOSEPH SLATER.—One of the
first “star® artistes to join the
B.B.C. concerts, Mr. Slater, has play-
ed in public since the age of twelve,

LILLIAN HARRISON.— 4
clever young actress often heard from
London. She plaved the title role

h in‘*Nurse Henrictta,” z s
ARNOLD TROWELL.—One of PAUL MOLCHANOFF —One of o e . DAME ETHEL SMYTH —Composer,

the foremost ‘cellists. His broad the finest of Russian singers, M. fﬁ;’fé‘:ﬁ‘:’{;,’:’;‘?;;a;‘élgﬂixI;f;:" xﬁ‘é’/'&‘f}fé

*singing ** tone is expeclall}y notice- Molchanoff was heard to special " .'v - r Ethel Smyth has not essayed and uchieved

able and ever welcome when he gives a aduvantage in the first week of October / I o Y success i
recital. . in a recital of Russian songs. _‘ b

e Sienng,
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A Weekly Programme Criticism—By SYDNEY A. MOSELEY.

THE SYMPHONY CONCERTS

THE NEW STUDIO

HE first B.B.C. Symphony Concert at

the Queen’s Hall rather alters some
views I proposed to express this week.
I was going to write, after some experiences
in Paris and Berlin, that there was only
one way of enjoying music in any shape or
form—and that was via wireless.

The audiences, particularly at the opera,
simply distract one, and it is impossible to
concentrate. I had some irritating: ex-
amrples of this during a week-end visit to
Paris when I went to the Opera House, and
in order to get the right atmosphere—as
the announcer puts it—got a seat in the
front row. When my neighbours on my
right and left were not whispering to each
other, members of the orchestra themselves
were talking, and I vowed never to go to
the opera again.

But on my return to London I thought
I would go to the first performance of the
B.B.C. Symphony Orchestra at the Queen’s
Hall, and it well repaid a visit.

L 4 * *

Adrian Boult is a real worker, and, what
is more, a finished worker.

_The B.B.C. is right in getting hold of a
man with more ability than * side.”

And, my, doesn’t the orchestra know
kow to play ‘' God Save the King'”! You
would have thought it was an Empire Free
Trade orchestra playing it—a challenge
2mphasised by the conductor who sent in
straight rights from the shoulder again
and again. No wonder. poor Adrian had
to put on a new collar after the interval.

* L4 *

_ As I say, a great evening; but, neverthe-
less, millions of listeners can console them-
selves with the fact that in most trans-
missions they can settle down quietly
without being- disturbed by irksome and
restless neighbours. That is why I am
dead against studio applause. If I had
my way, I would have no public perform-
ances of the orchestras at all. Noise and
music do not blend well.

i s . .

‘As it happens, I was invited to the first
Sunday concert which was given in the
new B.B.C. studio. I went, because I like
to see at first ‘hand things that I may
have to criticise.

. * *

Less than a dozen of us were privileged
to visit the new- studio, which is stiil
called Big Tree Wharf, which is on the

other side of Waterloo Bridge; and what

an eerie scene the place presented.

I tried to find the steps leading fromr the
bridge to the somewhat squalid surround-
ings below, and was only stopped in time
from walking right down into the river
itself !

L * *

But it was worth all the excursions and
alarms. The wharf had been transformed
as thoroughly and effectively as could
possibly be conceived.

Then, - the air of informality ! Members
of the Symphony Orchestra taking off
their coats, and the example was followed
by Adrian Boult, who is a very human
{fellow. Py

Kate Winter sang with her back towards
me, but I imagine her voice is more suited
to broadcasting than to the concert plat-
form.

* * °

1 hope listeners enjoyed the concert as
much as I did.

* > *

The entertainment side has certainly not
been neglected of late. The extracts from
the new Cambridge Theatre show, Charlot’s
*“Masquerades,”’ were successful, although.I
think that the three little episodes were
rather more suitable for the studio than
for the stage.’

Beatrice Lillie’s personality came over

Jack Payne and his B.B.C. Dance
Orchestra

“ TALKIE TOWN **

well. Each episode had a central idea
which, although not always original, was
certainly humorous, which is the main
thing.

* * *

What was irritating was the fact that
the listener was given the impression that
this was a continuous broadcast from
10 o’clock, with interludes by the B.B.C.
Dance Orchestra, whereas it was really the
dance orchestra with interludes from the
theatre. Those of us who had no desire to
listen to Jack Payne found it rather unin-
teresting to hear dance tunes which
sounded so much alike.

L 4 > L

Gillie Potter provides entertainment,
and his patter is quite good. I advise him,
however, not to speak too quickly when
he is broadcasting. Even with the best set,
it is more difficult to listen when onc has
not sight as well; very often I find him
difficult to follow.

& . *

How not to arrange your programme :—
6.45. ‘‘Midsummer Night’s Dream” (Men-
delssohn).

“Midsummer Night’s Dream” (Men-
delssohn). ‘
) .

As against the vaudeville successes
mentioned above, Leslie Weston had the
dullest material I have listened to for a
long time.

‘‘Algy met a tiger, the tiger was bulgy,.
the bulge was Algy”’ was quite funny
during the time of Noah. And “Is your
husband insured? I hope you won’t have
as much trouble in collecting his insurance
as we have had in collecting him” is not
funny at all—not even in Grand Guignol.

* > *

A Sister to Assist 'Er, on the other hand,
was as fanny as it always is. The good
things can always bear revival.

By the way, I wonder if Doris Emney is
related to the redoubtable Fred, who made
such a hit as *“Mrs. May”'? ‘

* * L 4
Suggia must be seen to be believed.
* > L 4

I didn’t see anything in Talkie Town to
merit its being dug up and re-presented on
two nights running. It started off fairly
well, but degenerated into the usual con-
coction of songs, strung together with
would-be humorous stuff. The Plot was,
‘as usual, silly.”

9.0.
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HE “Chal-
lenge’’ has
set a chal-

lenge among sets |
A frec blueprint
was given away
three weeks ago of
the* ‘' A.'W.’Chal-
lenge Four,’’ a set
designed by Mr.
W. James, and o
this proved to be
one of the most popular receivers ever
described in AMATEUR WIRELESS. Readers
were quick to realise that in this new
series of ‘“Challenge’ receivers there is a
real attempt to produce something out of
the ordinary, for there still is a great deal
which is yet to be tried in radio receiver
design and of which many set users are
not aware simply because set designers are
afraid to break away from conventionality.

Outstanding Points

Well, here is a worthy successor to the
first “Challenge’ set: it is the “ ‘AW’
Challenge Kit Three.”” There are two
things about this which you must observe.
First, it is a ‘' three,”’ which means that it is
slightly cheaper to build and maintain
than the “Challenge Four’’; you need have
no qualms about the running costs of this
new set. Second, it is a ““kit”’ set. This
needs a little explanation. All the receivers
which are described in “AW.”” can be
made up without difficulty, particularly
if advantage is taken of the fact that full-
size blueprints are available for a small
sum. ‘“A.W.’s” guides to the home con-
structor, in the way of photographs, blue-
prints, wiring diagrams, components list,
and descriptive matter make set building
an extremely easy task.

: ONE - KNOB CONTROL

The “ Challenge Three '’ is mod-
ern in every respect.
efficient layout and screening

Here, however, is still further simplifi-
cation. Blueprints and photographs show
you how to mount the components and
they indicate where the connections are
made; but they do not show exactly each
lead in detail, nor do they give the exact
length of each wire. In an accompanying
panel you will see a list of all the wires
needed for this set (there are only 33),
and against each you will find the length
of the insulated sleeving of each.

What could be easier? With the aid of
this panel you can cut each piece of
sleeving to its exact length, slip a slightly
longer piece of wire through it, and then,
using the blueprint as a guide, you can
put the wire in its correct place, from
terminal to terminal. This does away with
all possibility of a wrong connection being
made, and consequent short-circuits.

A Simple Layout

But before we go any further into the
details of construc‘ion, just a word about
the set and its circuit. Take a glance at
the panel. It could not be designed on
more straightforward-lines. There appear
to be only three knobs (one only of which
is used for tuning, the others being volume
and reaction), and there is
a main on-off switch just
below the central tuning
control.

The left-hand knob con-
trols the volume and oper-
ates in the same way as
the pre - high - frequency
L volume control in the
“Challenge Four.”
The central knob con-

trols the ganged
tuning condensers
and makes the job
of tuning as

15000, 0hms
L

or

120000
Ohms

e
h—

HT-

A
LT+

The circuit of the ¢‘ Challenge Three."’

Feat

es are the novel volume control which does
not afect tone or tuning, differential reaction and efficient L.F, filtering

-0

simpleas bring-
ing in stations
on a crystal
set ! The right-
hand knob is
the re-
action
control.
This
need
l not be
adjust-
ed for
thetwoor three
local stations
and is not
tricky, evenon

Note the  j;qtant-station

reception.

COMPONENTS REQUIRED FOR THE ¢“ CHALLENGE THREE”’

Cabinet (Clarion, Camco, Pickett).

Ebonite panel, 16in. by in.
(Becol, Trelleborg).

Baseboard, 16 in. by 10 in. (Clarion,
Camco, Pickett).

Two-gang .0005-mfd. condenser
with drum dial (Lotus, Polar, Formo,
J.B., Burton).

.0002-mfd. differential reaction con-
denser (J.B., Polar, Lotus).

120,000-ohm  variable
(Regentstat, Igranic,
Lissen, Varley). -

Piece of aluminium foil, 12} in, by
10 in. (Parex, Readi-Rad, Wearite,
Peto-Scott).

Sereen, 7} in. by 6 in. (Parex,
Readi-Rad, Wearlte, Peto-Scott).

Panel brackets (Bulgin, Readi-Rad,
Camco, Keystone, Parex).

Pair of ¢ Challenge ’* coils, one
aerial, one anode with reaction (Tune-
well, Atlas, Wearite, Readi - Rad,

resistance
Rotorohm,

H. &B.)

Universal valve holder (Junit, W.B.,
Parex). * P

Two valve holdds &elsen, Lotus,
W.B., Junit, Benjamin, Burton,
Brownie, Wearite, Lissen).

.0003-mfd. fixed condenser (Lissen,
T.C.C., Telsen, Dubifler, Graham-
Farish, Watmel, Atl

.0002-mfd. fixed enser (Lissen,
T.C.C., Telsen, Dubilier, Graham-
Farish, Watmel, Atlas).

One megohm grid-leak . (Lissen,
Dubilier, Graham-Farish).

Grid-leak holder (Lissen, Bulgin,
Dubilier).

2-mfd. fixed condenser (Lissen,
T.C.C., Dubilier, Igranic).
1-mfd. fixed condenser (Lissen,

T.C.C., Dubilier, Igranie).
Low-frequency transformer (R. I.
“ Hypermu,” Lissen, Ferranti, Varley,

Lewcos, Telsen, Igranic, Lotus, Burtonj}
British General).

High-frequency choke (Lewcos,
Readi - Rad, Telsen, Lissen, Watmel,
Tunewell, Soverelgn, Igranic).

Filament switch (Readi-Rad, Bulgin,
Benjamin).

Pre-set aerial condenser, .00015
mfd. max. capacity (Igranic, Formo,
Sovereign).

. Two terminal blocks (Junit, Belling-
Lee, Lissen).

Four terminals marked ; Aerial,
Earth, LS.+, L.S.— (Belling-Lee,
Clix, Eelex, Igranle).

Twelve feet of 20 s.w.g. tinned
copper connecting wire (Lewcos).

Five lengths of insulated sleeving.

Five wander plugs, marked : H.T.—, |
H.T.+1, HT.+2, G.B.+, GB—
(Belling-Lee, Igranie, Clix).

Two spade tags, marked : L.T. 4,
L.T.— (Belling-Lee, Clix, Eelex).
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EKIT SET

"TO BUILD :

EASY
The back-of-panel arrangement of the
“Challenge Kit Three’ is on exactly the
same straightforward lines. The special
“Challenge”’ coils are used, which can be
bought complete or which you can wind
yourself, and there is just sufficient
screening in the high-frequency and-detec-
tor stages to make the whole set quite
stable in working. Too much screening
tends to damp the performance of the set,
while too little makes it tricky to adjust.
In the “Challenge Kit Three’ there is
just the right amount of metal.

Easy Conneetions

Terminals are used only for the aerial
and earth and for the loud-speaker output
connections. The connections to the
accumulator, high tension, and grid bias
are made by means of twisted flex cables.
This is a much cheaper and simpler idea
than the use of terminal strips; further-
more; there is no possibility of bad con-
tacts occurring after the set has been in
use for some time. Of course, this *Chal-
lenge Kit Three’’ can be either battery or
mains driven. A large-capacity dry high-
tension battery is used or, altermatively,
practically any medium output direct or
alternating current mains
eliminator may be used. The
type of eliminator needed de-
pends mainly on the size of the
power valve; but more will be
said of this in the final operating
notes, when full details will be
given of suitable valves and
“uice” supplies.

The circuit shows the sali- ¢
ent features of
the set. Aerial
tuning is car-
ried out with

one of the new

“Challenge”

coils shunted by

a.0005-

micro-

farad
conden-

Sser —

on e

section

of the
ganged tun-
ing condenser.

The volume
control is par-
ticularly interesting, be-

cause it conmsists of a

120,000-ohm wire-wound

potentiometer, the wind-
ing of which is placed

Wiring follows kit-set
practice and is par-
ticularly simple

across the aerial
coil and theslider
of which is taken
to the grid of the
high-frequency
amplifying valve.
Thismakesa very
convenient form
of strength con-
trol, because it
actually regulates
the amount of
voltage applied to the receiver and is
equivalent to altering the sensitivity of
the aerial itself—and this without the
difficulties that usually attend the altera-
tion of aerial [characteristics by normal
methods, such as the use of pre-set
condensers.

Screen-grid Amplification

The screen-grid valve is connected in a
quite straightforward circuit, and its effi-
ciency and stability (which makes for
easy tuning) are the result of the careful
disposition of parts and the arrangement
of the screening. The detector is a grid-
leak rectifier, and a notable good point is
the use of a differential reaction circuit.

Differential reaction is a most satisfactory
arrangement, and has been incorporated in
the design of the “Challenge Kit Three’’
because it results in particularly easy
tuning, which is most appreciated when
the set is being used for the reception of
the foreigners.

As you doubtless know, turning the
reaction knob in an ordinary set affects
tuning, and this is rather disconcerting
when you are straining to get the utmost
out of a set and the slight variation of
reaction upsets the tuning point.
Differential reaction over-
comes this little

OE Y2 3

oammc

BT 23
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A¢ THE ¢ CHALLENGE THREE ’ KIT SET = (Continued from preceding page)

trouble, and also makes for very smooth
regulation of oscillation.

The power valve is coupled with the
detector with one of the new special alloy
core transformers, and there is a filter
circuit to prevent any motor-boating. This
may be very useful if you intend working
the set from the mains.

The ¢ Challenge Three *’ ready for testing

Now for the constructional work. In an
accompanying panel you will see a list of
the parts needed, the first mentioned com-
ponents being those actually used in the
set illustrated here, the others being
alternatives which you may use. Of course,
some small rearrangement of the set layout
may be needed with the alternatives.

Wiring

A full-size blueprint has been prepared
for the ““Challenge Kit Three,’”” and this
can be obtained, price 1s., post free, from
the Blueprint Department, AMATEUR
WiIRELESS, 58-6r Fetter Lane, London,
E.C.4. This shows all parts in their correct
positions and full size, and it also gives the
wiring, each lead being numbered. These
numbers correspond with those given in
the panel below showing the lengths of
the insulated sleeving.

LENGTHS OF SYSTOFLEX
REQUIRED

Wire Length | Wire Length
No,_amrr 1in No. 18 ...... 5% im.
Nol 289 2%in. | No. 19 ...... 7% in
No. ' 3ppc--- 1in No. 20 ...... 3in
No. X s5¢in. | No. 21 ...... 3in
Ne. ;50 . e 41n. Ne. 22 .....: 24in
No. 6 ...... 2¢in. | No.23 ...... 11in.
No. 7 . 1in. Nt 28 pub Qin.
No. 8 4% in No. 261 oo T in.
Now- 9-....oo 8in No. 26 ...... 3%in
No. 1w ...... 1in Now2z7 .o 3fin
No x| 2.0 r1fin. | No.28 ...... 7in.
NO- 2 osiaia - 7%in No. 29 ...... $in
No. 13 ...... 3in No, 30" ... 1in.
No. 13 ...... 1¢in. { No.31 ...... 1}in
No. 15 ...... 21in NO: 32 =500 41in
No. 16 ...... 2 in. Ne. 33 ....-- 3 in.
No.17 . 2}in

Next week it will be shown how easy it
is to wire up the parts, using the blueprint
{or the wiring diagram given here) in con-
junction with the wire-length panel.

The ‘ ‘A.W.” Challenge Kit Three” is
on view this week in the Radio Depart-
ment windows of Messrs. Selfridge & Co.,
Ltd., of Oxford Street, London, W. The
Radio Department is in Somerset Street,
parallel with Oxford Street.

DIRECT BATTERY LEADS

YHERE are some sets which would be
more convenient to handle if the
terminals were omitted, and connections
taken direct by flexes from the respective
components to the batteries.
Of course, all sets would not be con-
veuient in this
way, but the
averagehomeset,
which is tinkered
with only occas-
ionally, is better
off with positive
connections from

the “juice
boxes.””
Nor can all

terminals be dis-
pensed with.
Well-spaced ter-

are really necessary for the aerial and earth,
agd multi-connection sockets are a great
convenience for the loud-speaker output.
" If the set is mains driven, too, the actual
Teads to the eliminator section should be
taken via a safety plug. Direct flexes in
such a case are often not at all convenient.
The ordinary H.T., I..T., and G.B. leads
can frequently be made direct. They should
be twisted in groups, and it is advisable to

-keep the G.B. leads separate from the H.T.

leads. The bunches of leads can be secured
at the edge of the baseboard by clamps, and
here, again, the G.B. leads should be
clamped separately.

Most important of all, clearly mark the
ends of the flexes. Engraved wander plugs
are best used. Simply tying knots in the
positive wires is an old tip, but rather
confusing.
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The wiring diagram.

Connected toscreen

A full-size blueprint, which is a great help in constructing, can be

obtained, price 1/~
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FREQUENCY

TRANSFORMER
WITH A CURVE/

IS new Lissen Torex Transformer

enables you to make a big cut in the
cost of building amplifiers. It is a high-
grade silicon-steel core transformer, with
remarkably even amplification over the
whole band of audible frequencies (see
curve). It is a neat, compact component;
moulded bakelite case which is hermeti-
cally sealed and completely insulates the
windings. Proof against shorting, leakage
or moisture.

WHERE TO USE IT

Use this Lissen Torex Transformer for the first L.F,
stage of any amplifier. Use it where big amplification
is desired at small cost. Use it for all temporary
“ hook-ups ’—you can change it from set to set because
it is a “ general purpose” transformer.

Particularly fine results are obtainable when this trans-
former is used in an anode resistance feed circuit.

ISS

TOREX

TRANSFORMER

LISSEN LIMITED, Worple Road, Isleworth, Middlesex

Please Mention “A.W.” When Corresponding with Advertisers
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T is easy to add pick-up
connections to both
models of the ‘‘Challenge
Four.”
In the battery model we
arrange a pair of switch or
jack contacts in the grid

66
lead to the detector and a C
further pair in the filament
circuit of the two screen-grid valves.
The diagram (Fig. 1) shows the actual
connections, from which it will be seen
that when the plug, having the pick-up
connected to it, is inserted into the jack,
one end of the pick-up goes to the grid of

R
6.B-1

ADDING A PICK-UP

TO THE

ALLENGE FOUR”

ohm potentiometer may be placed across
the pick-up in the usual way or, as an
alternative, the 100,000-ohm adjustable
resistance could be connected across the
primary coil of the intervalve transformer.

When used in this position, the volume
of both radio and
gramophone records
may be adjusted,
and no doubt many
will prefer this con-
trol to the alterna-
tivee. A smooth
variation in the
volume is obtained
by both methods,
but when the resist-
ance is placed aeross
the primary coil of
the transformer we
have the benefit of
the control for radio
as well.

Here is a section of the wiring of the battery-operated s.et showing
the necessary pick-up connections taken to the jack

the detector, whilst the other side joins
with the grid bias. The second pair of
contacts break the filament circuit of the
two screen-grid valves.

This jack should be mounted on the
panel, with the object of keeping the grid-
circuit wires as short as possible. Ample
volume will be obtained from mnormal
records and the grid bias may be —1.5
volts applied at G.B.—2.

For controlling the volume a 100,000~

NOVEMBER 8; 1930

the high-frequency valves
in the mains set as the
current comes from a
mains unit and the circuit
voltages would, in fact, be
disturbed were these two
valves switched in or out.
1f long pick-up wires arc
used a hum may be heard.
Therefore, keep ‘the wires short and also
the grid-circuit wires in the set. When a
potentiometer is connected across a pick-
up, but fairly near the valve, the chances
of hum occurring are greatly reduced.
Normally there is no need to place a
transformer between the pick-up and the

Pick-up I M43
+
“ LS
0002 -
6 Ilalyfe’s:l
(U0

? HIF

Circuit of battery-operated set
showing pick-up connections

first amplifying valve, as sufficient mag-
nification is obtainable without. Given a
pigk-up of an insensitive type, however, 2
«transformer may be used, a suitable ratic
for most types being about 7 to 1. The

rt The Maing Set . L.
Fig. 2 shows the
'3 pick-up jack joined
to the A.C.set. Con-
tacts are arranged.in
+ HECOIL | the grid circuit of the
\ with fZJL’/'I'ﬂf} detector valve, as in
\ . _ - '/
. 5
- (o] "
lliijo o
Vi u L
oiwer 4 S
Power valve | Anode
| 0F S.6.Valve

the battery model. To remove the high
frequéncy completely the high-frequency
volume control should be set at zero. The
aerial and earth may, of course, be allowed
to remain on the set, there being no object
in disconnecting them.

To add a volume control to the pick-up
or low-frequency amplifier make connec-
tions exactly as described in the battery
model.

Nothing would be gained by cutting out

These are the alterations required in the mains model.
cases comparison should be made with the original wiring

In both

volume obtained from normal pick-ups may
bz adjusted to a certain extent by fitting
different needles. The tonal quality,
unfortunately, will also change, but this
may be a matter of secondary importance.

It is to be expected that more volume
will be obtained from the A.C. model, as
the valves are bigger and better than those
which normally will be used in the battery
type. At the same time interesting resuits

(Continued on page 717)
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TROUBLE-FREE
SET BUILDING

F

USE READY RADIO APPROVED
NON-SOLDERING KITS ONLY

USE JIFFILIN
FOR WIRINGUP

IMMEDIATE
DISPATCH

CASHOREASY

PAY MENTS

Advt. of READY RADIO (R.R.LTD),
159, Borough High Street, London, S-E.1.

“CHALLENGE THREE”

£ s d. £ s d.
1 Permcol ebonite panel 1 ReadiRad '0003 fixed com-
16”x8"x3/16" 6 0 denser 10
1 Hand polished cobmet \uth 1 ReadiRad oooz ﬁved con-
baseboard ... 150 denser 10
1 J.B. two gang condenser 1 ReadiRad 1 meg gnd leak and
‘0005 mfd, condenser with holder 1 4
di 1 6 6 | 1T.CC.2mifd. condenser oo 310
1 J.B. -oo02 dlﬂerentlal reac- 1 T.C.C. 1 mfd, 2 10
tion condenser b0g 4 0 1 R.I. Hypermu L. I‘. trans-
b Regenslat 120,000 ohm type former .1 10
A 9 6 1 Readi-Rad H. F. choke o 4 6
3 Valves as specnﬁed by \I ullard 1 Readi-Rad filament switch . 10
or Cossor ... 119 0 1 Formodenser, type F 1 6
I Screen 74"x6" and alumlmum 2 Junit terminal blocks 18
foil 12}"x30" 4 0 4 Belling-Lee terminals “B " 20
1 Pr, ReadiRad panel brackets 10 1 Set ReadiRad Jiffilinx 2 6
1 Set Challenge coils (aerial 5 Wander p]ugs H.T. -~,H.T.+1,
and anode with reaction). 1 1 0 H.T+2 GB.+,G.B.— ... 1 6
1 W.B. Universal valve holder 1 3 | 2Spade tags, wxre, ﬂe‘( screws,
2 W.B.sprung type valycholders 2 6 etc. e 10
TOTAL (including Valves and Cabmet) £9 3 D"

ANY OF THE ABOVE COMPONENTS CAN BE SUPPLIED SEPARATELY, IF DESIRED

“CHALLENGE FOUR”
KIT A =aiie £8:6

or 12 equal monthly payments of 15/3
KIT B oz £11:5
or 12 equal monthly payments of 20/9

KIT C 3o £12:18:3

or 12 cqual monthly payments of 23/9

(1]

9
9

(1]

RECOMMENDED ACCESSORIES

£s.d
2 Fuller 60-v. H.T. bat- 1 Fuller g-v. gnd blas
teries, super capacity 1 7 0 battery
x Fuller 2-v. 30-amp. 1 Amplion cone loud-
L.T. accumulator ... 110 speaker .1196

TO OVERSEAS CUSTOMERS.

Your goods are very carefully

packed for export and insured,
.all charges forward.

TO INLAND CUSTOMERS,

Your goods are dispatched pose
free or carriage paid.

o ————— T e

159, BOROUGH HIGH STREET,
LONDON BRIDGE, SE.L
Telephone:Hop 5555 (Private Exchange) - Telegrams: READIRAD, SEDIST.

Advertisers Appreciate Mention of “A.W.” with Your Order
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VIII-FHOW YOUR BATTERIES WORK

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

and practice. In this series of articles, specially prepared for the beginner, no previous

knowledge of wireless is assumed. Every aspect of the subject will be dealt with in ensuing

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

HERE are two entirely different bat-
teries in every valve receiving set—
the high-tension battery and the low-ten-
sion battery. A battery consists of two
or more cells. A high-tension battery
usually consists of primary cells and a low-
tension battery of secondary cells. The
big difference between them will be seen
when their actions are explained.
Let us start with the primary cell. Fig.
1 willhelp. Take a look at the chief features

liberated, and this collects: as minute
bubbles on the carbon rod and acts as a
resistance to the current flowing within the
cell. If too great a current is taken from
the cell for the size of elements employed,
the hydrogen is produced at such a rate
that the result is the current falls off very
quickly, and may in extreme cases cease
to flow almost entirely. Now, the purpose
of the depolatiser is to absorb this hydrogen
and therefore permit the cell to continue
its action. This it can only do
with partial success, and polaris-

Fig. 1.
the assembly of a H.T. battery

of its construction—the carbon rod, the
zinc container, and the paste electrolyte.

In theory, the current always flows from
the carbon to the zinc in a circuit completed
outside the cell, and for this reason the
terminal on the carbon is always spoken
of as the positive and that on the zincas
the negative.

It is unnecessary to discuss here the
chemieal action which takes place in the
cell and by which the current is produced,
beyond explaining the purpose of the sub-
stance marked depolariser in the diagram.
When the cell is in action, hydrogen gas is

This picture shows the features of a dry cell and

ation, as a matter of fact, is
liable to take ‘place imn any
primary cell from which an
excessive amount of current is
taken.

We speak of an ordinary cell
of the dry type as having a
potential difference between its
terminals of 114 volts. The
voltage of the cell is not deter-
mined by its size, but by the
nature of its elements.

The High-tension Battery

A high-tension battery con-
sists of a large number of these
1145-volt cells. The positive of
the first forms the positive of
the battery Its negative is
connected to the positive of the
second cell, whose positive is
connected to the negative of the
third cell, and so on until the
final negative is reached. In a
word, the cells are connected
in series. The total voltage is
therefore the sum of the indi-
vidual voltages of the cells. In
a 60-volt battery there are forty
cells.

While the voltage of the
battery is very important, the
icurrent it can deliver is no less
so. Thatbrings us to the second
part of the story. The size of
the elements in the cell, and their distance

.apart, and the resistance of the electrolyte,

all affect the current output. For they
all affect the internal resistance of the

-cell.

The larger the elements, the lower the
resistance. For the fairly heavy current
drain exerted by modern valves on the high
tension battery, the large size of cell has
been specially developed.

If a valve maker specifies a voltage on
the anode of 120 volts and the current
taken by the valve at that voltage is too
much for the cell, the voltage actually

NEXT WEEK : IX—HOW TO CHOOSE THE RIGHT VALVES

applied to the valve will fall and the valve
will not operate efficiently. Most battery
makers appreciate the need for specifying
the current output as well as the maximum
voltage. But many listeners do not fully
appreciate this point, and the result is that
the battery lasts only a very short time.

The Low-tension Battery

Now consider the low-tension battery.
Many misnomers apply here. It is not
even a battery, as a rule, but just one cell.
Accumulator and storage battery are two
of the most common names for the second-
ary cell or battery used to heat the fila-
ments of the valves in the set.

Neither term conveys the real action of
this cell, which really stores energy in
chemical form. The diagram Fig. 2 will
save much description. A positive lead
plate and a negative lead plate are
immersed in the electrolyte, a solution of
sulphuric acid and water.

The big difference between this secondary
cell and the primary cellis that its chemical
action is reversible. The secondary cell
delivers current through chemical action
between the lead plates and the acid
solution. But current passed through the
cell by the application of an external source
of potential difference reverses the chemical
action, and so prepares or ‘‘charges” the
cell for a further delivery of current.

The elements of a secondary cell are not
consumed. They are the agents whereby
initial electrical energy is transformed into
chemical energy, which then reappears as
electrical energy when the cell is discharged.
These cells are so efficient that almost as
much energy can be taken out as is put in.

The wvoltage of the secondary cell is
nominally 2 velts, but it rises to as much
as 2.5 during the “putting in’’ or charging
process. During discharge the voltage
drops towards the end to 1.85 volts, at
which re-charging is imperative for the
preservation of the cell.

As in the primary cell, the current out-
put of a secondary cell depends primarily
on the size of the plates. To obtain the
greatest possible current for a given size of
battery, the positive and negative plates
are iater-leaved so as to obtain a large
area of plate surface (Fig. 2). ’

Within reasonable limits, it is possible to
tell whether a secondary cell is charged
(capable of delivering current) or discharged
(incapable of further current delivery) by
the colour of the plates. When fully
charged the negative plates are a character-
istic slate grey and the positive, plates are
a rich chocolate. But when the cell is
discharged the positives turn much lighter
and assume a greyish cast.

A more reliable way of telling the state

(Continued on page 712)
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QUALITY AGAIN
// The

SPECIAL

TRANSFORMER
used wn the

POWER AMPLIFIER

described in this issue is a

This Transformer has been specially designed to A W." specification

Write for price list of Wireless Mains Apparatus

PARTRIDGE & MEE LTD.

26 DOVER STREET, 74 NEW OXFORD STREET,
LEICESTER LONDON, W.C.1

Phone : Leicester 22276 Phone : Mus. 5070
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IT CRIPS THE

Guaranteed to grip any battery
socket, the Belling-Lee Wander
Plug also makes an exceptionally
neat connection. It grips the
whole flex—copper, rubber and
braiding—putting an end to frayed,
straggling ends. No tools are re-
quired. Having bared the wire
for three-quarters of an inch,
wind it back tightly over the cover
for about a quarter of an inch.
Then loosen the lower portion of the
plug sufficiently to allow of insert-
ing the prepared end of the flex into
the hole provided in the side,
Tighten up again—that’s all.

Special ‘D’ section hard-drawn wire

rongs. Hand engraved — 12 3
etterings to choose from, Price d.

The same efficient loading method
is employed for all Belling-Lee
Plugs and Sockets, Anode Con-
nectors, etc.

Write for Free Belling-Lee Handbook
“Radio Connecuons” (2nd delxon)

| BEI.I.ING-LEE

FOR EVERY RADIO CONNECTION

BELLING-LEE BATTERY
CORD, complete with en-
graved wander plugs and
spade terminals g-way (for

all Mullard Orgola 3
cirenis)

5/9

Alsomadein,6,7,8aud0-way
Adverlisement of Belline & Lce, Ltd Qucmsway Whks., Ponders End, Mdx.

(tmater Woreery
your chanc¢
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The
Metallurgical
Marvel of the

Nickel Age
in Radio.

HYPERMITE

L. EINTERVALVE TRANSFORMER

The NIKALLOY core of the ‘ Hypermite’’
gives 50 henries inductance and ensures
perfeet high and low note response.
NIKALLOY renders *“Hypermite’’ the
smallest efficient transformer for modern
compact set assembly and use with
modern valves.

NIKALLOY makes “Hypermite’’ the most
reliable low-priced transformer obtainable.
NIKALLOY is the latest phase in the
triumphant progress of R.I. Transformer
manufacture ; specialised experience must
count,

The leading set makers have chosen
“ Hypermite’> for inclusion in modern
receivers—it is specified in most popular
circuits—it is indisputably the best at its
price.

Resistance primary D.C. 1,000 ¢hms.
Resistance secondary D.C. 6,000 ohms.
Inductance primary 50 Wl iies)
Ratio 3% to
Dimensions averall Zé' X li‘ *x 21" high.
eight 7 0z.
Mounted in a neat takelite case.

12/6

Ask your dealer or us for leaflets giving full

description and technical details of the R.I. Blg

Nikalloy Three-—the “ Hypermu,” *‘ Hypermite,”’
and ““ Hypercore.”

STOCKED BY ALL

GOOD DEALERS

MADRIGAL WORKS, PURLEY WAY. CROYDON

To Ensure Speedy Delivery, Mention “A.W."” to Advertisers



“HOW YOUR BATTERIES
WORK '

(Continued from page 710)

of the cell is by testing the
specific gravity of the electrolyte.
During discharge the specific
gravity falls. Assuming the acid
is 1.22 when the cell is fully
charged, as it should be, the
indication that the cell requires
recharging will be the drop in
specific gravity to 1.17. With
a hydrometer the exact specific
gravity can be read as required.

If the capacity of the battery
is known, (and this is usually
stated on  the case), and the
filament current consumption is
also known, it is a simple matter
to work out how long the- cell
will last per charge. The capacity
is stated in ampere hours. The
filament consumption is reckoned
in amperes or fractions of an
ampere. So by dividing the
ampere-hours of the cell by the
total amperes consumed by the
filament, the quotient will be
the number of hours the cell
will last before needing another
charge.

Candour in advertising, as
found in a Scottish shop window :
“Prepare for long, drearv even-
;ngs with a wireless set.”’
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Fig. 2. Here are the constructional features of the.
accumulator. Note how the positive and negative
plates are interleaved
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FIRST . SCOTTISH NATIONAL
RADIO EXHIBITION

RRANGEMENTS for the first Scottish
National Radio Exhibition, to be
held in the Waverley Market, Edinburgh,

‘from November 12 to 22 next, are now

practically completed.

The exhibition is to be opened at 2 p.m.
on the-xzth by the Right. Hon. Thomas B.
Whitson, the Lord Provost of Edinburgh,
with David Cleghorn Thomson, Esq., the
B.B.C. Scottish regional director, in the
chair.

The B.B.C. exhibit is to take the form
of a complete studio, from which actual
broadcasting will take place every day in
full view of the visitors.

Practically all the -available space in
the hall has been allocated.

In view of interference by the Oslo trans-
mitter, Hilversum has abandoned the
1,071-metre wavelength for the present and
transmits throughout the day on 299
metres. Scheveningen-Haven, for commer-
cial purposes, still works on 1,071 metres.

NEW PAROUSSI ELIMINATOR

T should be noted that the eliminator

shown in the Paroussi advertisement
on page 637 of “A.W.” No. 437 is for
direct-current mains supplies only. The
address of DMessrs. E. Paroussi is 10
Featherstone Buildings, High Holborn,
W.C.1. -

PRECISION

INSTRUMENTS

J.B, ILLUMINATED
VERNIER DiaL

Will fit any panel up to

Yin,  Supplied complete
with lamp holder, 5 /
but not lamp,

Advertisement of Jackson Bros., 52 St. Thomas’ Strect, London, S.E.x1.

Here are three popular J.B. Precision Instruments.

J.B.

Drum Dials are unsurpassed for smoothness of action and

freedom from slip. There are two models.

The J.B. range includes three types of Thumb Controls.
The Dual Thumb Control, costing 8/6, can be used to
convert two J.B. Universal Log Condensers into a Dual

Gang Unit,

Precision—the outstanding feature of J.B. products—
assures an efficiency in operation which no other control
can give, That is why they are so popular—they are the

best you can buy.

J.B. DruM DiaL
Drum diameter, 4 in. Ver-

nier ratio, 10/6

16 to 1.
Driwm diameter,3 in. 9/6

The smaller
model can be supplied for illumination without extra cost.

J.B. TuuMB CONTROL
Type No. 3. Dual. May
be used with two ¥.

Universal Log Conden-
sers, making  Thumb

gt;r:_:-rol Gang 8 /6 .

Telephone : Hop 1837.
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TUNEWELL

DESIGNED and SPECIFIED

BY MR. W. JAMES
FOR THE

“CHALLENGE 3™~

Sets which employ Tunewell Coils are
invariably noted for their selectivity.
Experts have proved TUNEWELL per-
formance in many sets. Now they are
specified in the ¢ Challenge Three”—
designed by Mr. W. James, exactly to
whose specification these TUNEWELL
COILS are made. Use Tunewell

Coils—they are your guarantee of ].O 6
teliability and efficiency. Price EACH

Acrial and Anode. Bakelite moulded top and
bottom plates.
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Brookman’s By-Pass
wave-trap coils com-
plete  with  fixing
brachkets.

3/3 each

New dual range coil
for Reinartiz circuits.
X-tapped on both
high and low waves.

Super-selective.
10/6

Tunewell Trans-
former. Ratios 3 to
tand5tat.

12/6

Tunewell range of

Speakers, including

plaqua types trom
28/6 to 42,-

Two-pin coils. Plain,
Centre-tapped and X
type. BRITAIN'S
FAVOURITE.

Prices from 1/6
Condensers, .0005,
0003 and .00015.

3/11 each
H.F. Chokes — 97%
efficient.

Price 6/6

Send for Lists.

TURNER & CO.

54 STATION RD., LONDON, N.11

"DOUBLE CONE"

PRINCIPLE OF S$OUND
REPRODUCTION PROVIDES

AN
INDEPENDEFlg;I' MEDIUM

HIGH .o LOW NOTES

with astonishing realism

of speech and music

THE Wates Universal Chassis to which you can fit

your present unit in fifteen minutes, employs two
cones of special quality paper, scroll cut to obviate a
direct line through the sound waves, and treated to
ensure constant crispness.

The large cone responds to the lower frequencies and
the small one to the upper registers, with a purity and
fidelity that immediately transforms your speaker into
a superb instrument, with a range of tonal quality
that will amaze you.

Buy the Wates Chassis now, and for a few shillings

enjoy fifty per cent better results. Supplied complete
with screws, extension piece and fully detailed
instructions for fitting to all popular units.

READ THE EXPERT'S REPORT ON
PAGE 714 IN THIS ISSUE.

This report is your assurance of the high rformance th:
claimed for this fine chass[;:. e i

From all Radio Dealers or if any difficulby writ: direct for particulars bo .—

The Standard Battery Co.

(Begt. AW.) 184-188 SHAFTESBURY AVENUE,
LONDON, WiCi2:

PRICES : £3.4d.

Wates Chassis, 12° .. 116
14" 126
20 oL, 176
Wates 14" Star Speakers
complete. Oak .. 3100
Mahogany .. .. 3150
Universal bracket {only)

for fitting various
units to speakers .,
Wates 207, complete
alk .. . 3

Mahogany .. -
Silk-lined fret for 12°

assis

Fer 14" Chassis

T cHassis
Pat N2.309214

Mention of “Amateur Wireless” to Advertisers will Ensure Promot Attention



A weekly review of :
new components /

Conducted by our

‘Wates Double-cone Speaker

NOVEMEER 8, 1930

and tests of
apparatus.

Technical Editor, |. H. RE:YNER, B.Sc., AMIEE

suitable stops. The framework is.of wood,

HERE are somne who consider that the held together by metal strips.

normal cone speaker has now been
fully developed, and that further improve-
ments must be sought from other speakers
such as the moving-coil type. In view of
great improvements made in the design of
certain cone speakers during the past few

months, it is very doubtful if this theory is

correct. It seems more logical to presume
that the moving-coil speaker has set a
standard which normal cone loud-speakers
are struggling to reach.

We were agreeably surprised on testing
the latest Wates double-cone chassis fitted
with the Wates four-pole unit.  The
diaphragms in this chassis are made of a
stout material, and the one received for
test has a large diaphragm of 171 in.
diameter, the smaller being 7, in. dia-
meter. The apexes are clamped together to
the armature spindle of the four-pole unit,
and a double adjustor is provided with

r

On testing this speaker on a normal two-

A fine speaker—the new Wates double-cone

valve set and on our super-power amplifier,
we were impressed with the sensitivity and,

secondly, with the volume obtainable
without distortion. The general tone is
fairly low-pitched, but it is not in the last
“boomy.”” The speaker having passed
these tests satisfactorily, we applied some
two watts of undistorted power to it. The
volume under these conditions® was such
that on the lowest notes the armature had
a certain tendency to touch the pole pieces
with a violent rattle, and it was necessary
to remove one of the stops on the control
to prevent such an occurrence. After this
had been done, it was found that the volume
was astonishingly great, without any.
predominating resonance. On first im-
pressions one could easily mistake the
results as coming from a moving-coil
speaker, while the actual volume output
was greater than our standard moving-coil
loud-speaker. We have no hesitation in
recommending this speaker which sells in
chassis form for £2 2s. 6d.

(Continued on page 716)

“FILTA BANK” CONDENSERS

designed and recommended for use
- RECTIFIERS.
Be advised by the “All Metal Way, 1931.”
Write for Full List.
THE MAINS POWER RADIO CO.
57. Farrintdon Street,london, E.C.4

with *“ WESTINGHOUSE"”

Mfds. Case.

44.42 Tin - - 15/8

444 Tim - - 15'-
2 Tin - - 3.
2 Bakdlite - 3/3

MAKE YOUR OWN RECORDS

SIMPLE, INEXPENSIVE,
PERMANENT

Here is an opportunity to make permanent
gramophone records of your children’s voices,
musical talents, greetings and messages of your
relatives and fnends, or of your own voice.
‘The records are made by a simple. device con-
nected up to your radio set and gramophone.

Complete apparatus, with six double-sided

tive

home

Write for full de-
tails and descrip-

leaflet,
plaining the secret
of this wonderful
recording
deyice f0:—

records. PRICE: £4:12:0
Extra records 4d. each.

CAIRNS MORRISON, LTD,,

33 Percy Street, London, W.1.
*Phone : . Museum G656 ¢

ex-

No

Whatever.

Full details and circuits for all units
for radio mains equipment are given
-in our 40-page booklet, ¢ The All
Metal Way—1931.” Send 3d. stamp fo a cogy.

Chemica

That is the essential difference between the Westinghouse
METAL RECTIFIER, and so-called “metal” rectifiers
depending upon electrolytic action which limits their life

METAL RECTIFIERS

are now obtainable from 15/-° upwards.

Style HT.7
200 v. 28 m/a,

21/-

The Westinghouse Brake &
Saxby Signal Co., Limited,

82 York Road, King’s Cross, London, N.1
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Recelver R.0.433, 20/- complete, ns shown. [
The One-valve Set with the Three-valve |8

Power. b
4-polo Bpeaker E.B.83, 48/-. The Out-
standing success of The Natlonal Radio jam
Exhibition. 4-pole Loud-speaker Unit and
Chassls, LCH 83, 16/6. Unit only, LS &5, 12/-

High Vacuum Resistances + = - 18
High Vacuum Condcnsers . 1/~ and 1/3

Paper Condensers in metal cases with screw Gramophone Pick-up L.R.92 - = 16/=
Terminals, Bolder Tags and Fixing Lugs. (For

Horlzontal or Vertical Mounting). Frices on

request

Road, Toltentam, N.
THE LOEWE RADIO CO., LTD. * Pl Motenbam aoiia

HEN signal strength

becomes overwhelm-
ingly loud, decrease it with
a SOVEREIGN VOL-
UME CONTROL: Soft
orloud, this dust and damp
proof instrument gives the
volume YO U require,
Smoocth and silent in
action—one hole fixing—
three terminals—Bakelite
pointer knob. - Various values—
50,000 ohms, 100,000 ohms,
500,000 ohms. ! and 2 megohms.
Standard Model 4/6

Super Model « 6/~

Sovereign also make—
Wire-wound  Resistances ;

Potentiometers ,"mllﬁhcosiasu,;
Wave Traps; Dual-ran ‘

Sereen-grid Coils ; H.F. Chokes ; 0 ‘ Tell us if your dealer does not
Compression-type Condensers, etec. stock what you want. We will
Components upon which experts gladly give you the name of the
rely. nearest stockist.

CONTRO|

SOVEREIGN PRODUCTS, LTD., 5250 Rosehery Avenue, London, E.C.1

Use of Patents 4in
the Manufacture of
Broadcast Receivers

*

THE GRAMQPHONE COMPANY
LIMITED
MARCONI'S WIRELESS
TELEGRAPH CO. LIMITED
and
STANDARD TELEPHONES &

' CABLES LIMITED

have pleasure in announcing that they have
made arrangements which they think will be
of benefit to the Trade in general, whereby
patents owned or controlled by any or all of.
the three Companies, including those resulting
from the extensive research facilities at their
disposal, will be available for use by Licensees
through a single organisation.

Applications for a joint licence by the three
Companies are invited from interested manu-
facturers of broadcast receiving apparatus.
Such applications should be addressed to
Marconi’s . Wireless Telegraph Company
Limited, Marconi House, Strand, London,
W.C.2. In approved cases a licence will be
granted which will be generally similar as
regards conditions and field of use tp the
licence hitherto issued by the Gramophone
and Marconi .Companies jointly and known
as Type “A3.”

All present holders of the usual “A3” Licence
will be able to obtain the benefit of patents
owned or'controlled by Standard Telephones
and Cables Limited without any increase in the
rates of royalty and they will receive a com-
munication upon the subject in the course of a
few days.

In conclusion, the above mentioned three
Companies wish to give special notice of their
combined intention to take such action as they
may deem necessary to protect their own and
their licensees interests in regard to the patents
in question.

*

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



People who have heard our
Speaker say: “If's as good
as being in the Studio.”
However, we make no .ex-
travagant claims—we leave
it to your ear to decide.
We believe that never be-
fore was such value offered
at the price.

This new Speaker tells the
truth—never distorts.

Graham Farish made it just so.

Driven by adjust-
able 4 pole unit,
the Graham
Farish Speaker is
obtainable in
three attractive
finishes: Maho<
gany, Walnut or
QOak, price 42/-,

GRAKRAM
FARISH

B ROML EY
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“WE TEST FOR YOU”
(Continucd from page 714)

Exide 'Unspillable Accumulator
HE widespread popularity of portable
sets in this country has resulted in the
design and gradual perfection of special
parts for such sets. Of particular impor-
tance is the unspillable accumulator, since
the escape of acid is detrimental in the
extreme.
There is no doubt that Exide Un-

/| spillable Accumulator model C.P.2 is a

very efficient article of its kind. During the
time this article was in our hands, we did
all that was reasonably possibie to persuade
the acid to spill, happily without success.
It was carried for distances upside down,
was tossed up, and was even dropped on the

For {ransportable-set users, the Exide non-
spill accumulator - E

ground, without any sign of acid leakage.
This particular portable model has a
capacity of 16 ampere hours actual.
On test at a rate of 14 an amp. discharge,

we obtained somewhat over the capacity |

rating of 16 ampere-hours, indicating that
the accumulator is conservatively rated.

R.I. Varicap Condenser

NE of the neatest preset condensers
that we have testedis the Varicap,
made by Messrs. Radio Instruments, Ltd.,
It occupies a baseboard space of 11/ in.
by 34 in., and is fitted with an insulated
adjusting knob and locking nut. The two
terminals are arranged diagonally.

The plates contained within are made of
phosphor-bronze, with mica separation.
The top plate is of considerably greater
thickness, and is fitted with an inlaid steel
bearing to take the pressure of the adjusting
screw. The top plate has considerably more
movement than the other plates, and there-
fore provides a fine variation of capacity at

The R.I Varicap -a well-made preset
condenser

the minimum values. The component,
which was rated to have a capacity
of .0003 microfarad, exceeded this value on
test. The capacity was measured on the

| laboratory bridge, and was found to range

from .000033 to ,00049 microfarad. The

price is 2s. 6d.
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forAlL circuils

This tuner is practically indispensable
for all circuits now that the new
broadcasting arrangements are being
developed.

The Watmel Tuner selects—it gives
absolute separation. It is efficient—
volume ‘and tone do not suffer. Its .
special winding and loose aperiodic
coupling make it a Universal Dual-
range Tuner and a wavetrap as well,
It is specified for many successful
circuits, including the SUNDAY
. PICTORIAL “FAMILY TWO.”
It is beautifully finished in Walnut-

PRICE bakelite, and the
COMPLETE  robust positive

- push-pull switch
is concealed in the
base.

The

WATMEL BINOCULAR H.F. CHOKE
gives maximum efficiency, very low self~
capacity and an extreiely restricted field.

Type DX3
Inductance - 200,000 mh,
Seli Capacity - 1.6 m.mfd.
D.C.Resistance, 1,4000hms;

Price 6/-
Type DX2
Induttance - 40,000 mh.

Self Capacity - 1.2 m.mfd.
D.C. Resistance, 450 ohins.

Price 4/-

products at your dealers, send
remittance and order direct
will

return.

to us, and the article

E
If you cannot get these Watmel I
 be dispatched by

WATMEL WIRELESS CO, LTD,
Imperial Works, High St., Edgware.

Telephone : EDGWARE 0323
M.C.x¢
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“ADDING A PICK-UP TO THE
CHALLENGE FOUR ”?

(Continued from page 708)

will be obtained from the battery set and a
pick-up is well worth trying if you play
gramophone records. The cost is not very
great and the wiring is straightforward.

A good jack should, of course, be used,
as should a fault occur after a time repairs

| 0007

684

gllllIIF -

Fig. 2. Circuit showing connections of
pick-up for mains model

would be difficult without taking the front
panel off. When wiring the jack follow the
general instructions given when building
the set and first join the wires to the jack.
Afterwards, when the jack is in position in
the set, the ends of wire can easily be taken
to the various parts on the baseboard.

A record will be created at the B.B.C.
Symphony Concert at the Queen’s Hall on
November 12, when Bach’s six Branden-
burg Concertos will be performed, all in one
evening. Harold Samuel, Keith Falkner,
Arthur Catterall, Alec Whittaker, Ernest
Hall, and Aubrey Brain will be the soloists
and Sir Henry Wood will conduct.

In the Kolster Brandes advertisement
in our issue of November 1 the price of the
K.B.232 attracted-armature type cone
speaker should have rcad £3, and not
‘43 3s., as printed.

W Va %4 74 V4 V4 4 "4 V4 V4 74 "2 V4 74 744 74 1 "4 4N
/]

% When Asking z

4 Technical Queries 34

4 PLEASE write briefly 7

WA A Fee of One Shilling (postal order W
4 or ostage stamps) must accompany V4
/] eacg question and also a stamped
%A addressed envelope and the coupon 4
%4 which will be found on the last page. "4
P4 Rough sketches and circuit diagrams v
P4 can be provided for the usual query fee. V4
P4 Any drawings submitted should be sent /]
Z on a separate sheet of paper. Wiring g
nd layouts cannot be supplied.
va plans and layouts ca e supplied v
4 4

Queries cannot be answered personally
or by telephone.

/] v
NA VNN YA A
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RECOMMENDED BY

WESTINGHOUSE

IN EVERY CIRCUIT

THE NEW REGENTSTAT
Totally wire-wound.

to 180,c00 ohms. " In two types.
Trices 9/6 and 11/6.

REGENTONE
POWER TRANSFORMERS
fcr Westinghouse Metal Rectifiers.
Prices 12/6 to 35/-

A.C. COMBINED UNIT (illustrated)

(H.T. with L.T. Charger)
Model W.5. 85 : 17 : 6
D.C. COMBINED UNIT
{H.T. with L.T. Charger) £3 : 19: 6

Resistance value ranging from 500 chms

In their
"All-metal
WaylO31*

THE REGENTSTAT

Extract from * The All-
Metal Way, 1931,

The ¢ Regentstat’ varle
able wire-wound resis-
tance offers advantages
not obtainable with the
fixed type where it is not
possible to calculate the
resistance with reason-
able accuracy. It is par-
ticularly useful where a
fine adjustment of the
voltage is required as in
the case of a screen-grid
potentiometer  tapping,
etc.

REGENTONE

TRANSFORMERS

AND POWER
CHOKES

are specified in every
circuit. Regentone Mains
Units are made in com-
pliance with the first
recommendation of the
Institute of Electrical
Engineers. They are built
by speclalists with six
years’ experience in mains
radlo.” They give you
better, cheaper radio,
more reliable and more
convenient,

Write for FREE Art Booklet
giving full particulars of
- Regentone Products.

Regent Radio Supply Co., 21, Bartlett's Bldgs., Holborn Circus, London, E.C.4..

Tel.; Ceniral 8745 (5 lines).
Irish Free State Distributors: Kelly & Shiel, Ltd., 4y Fleet Sireet, Dublin
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Cdolvern’'s
AR W

limes

{ ROTARY SINGLE
POLE SWITCH
A make - and - break
switch. Smoothrotary
movement, spring ac-
tion, self - cleaning,
pressure contacts I /3
Price

ROTARYDOUBLE
POLE SWITCH_
Action as above. Suit-
ablefor wave-changing
and ndaé)tal;lel for
ganging. Onehole g /

fixing. Price 2 / ﬁ

VARIABLE
COLVERSTAT

Wire wound, smooth
silent movement, con-
stantly variable. 1,000,
5,000, 10,000, 25,000
and 50,000 ohms

Prico 9/8

COLVERSTAT

Wire wound spaced
single layer resistance
on glags. Accurate to
within2%. From 1,000

to 100,000 g,
oﬁms. Price 2/6 & 3/6

COLVERN

RADIO -

Advt. of Colvern Radio Ltd., Mawneys Road, Romford

THE COLVERN BOOK SENT FREE ON- REQUEST.
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Post_c_ardf
Radio
Literature

For Set-builders

I you want to save trouble in making

up your new set, and in fitting it with
a cabinet, then you should get in touch,
through my free catalogue service, with
Messrs. F. Digby, the cabinet people.
Cabinets can be supplied to match furniture,
and panels can be cut to fit. An illustrated
catalogue is available. 86

Ekco Easy Payments

You can now purchase practically any

Ekco mains unit on very easy hire-purchase
terms. I have just been glancing through
the form which you have to fill in, and it is
one of the simplest of this kind which I
have seen. The whole business is quite
straightforward. 87

The Lively *¢< O.”

It is not often that one sees anything
really new in accumulators these days, but
the Oldham Lively “O” series surprises
me as having some interesting new features.
These new accumulators have some very
commonsense points about them. 88

The Dawn !

Under the title of *“ The Dawn of Better
Radio” is produced a very attractive
catalogue of the sets manufactured by
Electrical & Radio Products, Ltd., of
Horley, Surrey. The E.R.R. range includes
portable sets, transportables, table models,
and radio gramophones. This is worth
seeing. 89
Coil Problems

Many people have their coil problems
these days owing to the need for sharper
tuning. On this account the new Colvern
booklet is well worth seeing, because not
only does it tell of all the new Colvern
coils, but it shows how provision is made for*
a special degree of selectivity. If you are

bothered with Brookmans Park get this |

booklet.

90
New Parts
A little booklet well worth having for
your file is that produced by Ediswan.
This gives details of sets, R.K. speakers,
handy small components and gramo radio
apparatus. 91
Connections
My friend, Mr. E. M. Lee, of Belling and
Lee, Ltd., has written a useful booklet on
terminals * This is not just a catalogue of]
Belling-Lee products, but it gives some
really useful advice. Q2

GET THESE CATALOGUES FREE

Here*'Observer” reviews the latest booklets and
foldersissued by well-known manufacturers. If
you want copies of any or all of them FREE OF
CHARGE, just send a postcard giving the index
numbers of the catalogues required (shown at
the end of each paragraph) to “ Postcard Radio
Literature,” “AMATEUR WIRELESS,” 58/61,
Fetter Lane, E.C.4. “ Observer®’ will sce that
you get all the literature you desire.
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FREE!

This new 48-page

A BRIEF SURVEY
e

THEIR \PPLICATIONS
)

SCIENCE Of RADIO

IWofxdel" Booklet is P
ofvitalimportance { =~ J
to every “Radio”

Enthusiast,

It contains over 100 illustrations and 66 excep-
tionally useful circuits covering the correct
construction of D.C. and A.C. H.T. Eliminators
using all types of Rectifier, such as Valve, Dis-
charge Tubes, or Metal Rectifiers; Adlicenre
Smoothing Circuits; Cagshendiiog Bh 3
Eliminators; Construction of A.C.-operated
Amplifiers; 24 circuits covering the correct use
of High-resistance Potentiometers for Volume
Control, Reaction, Screen-grid * Adjustment,
Grid-bias Adjustment, Speaker Control, Im-
provements in Amplifiers, etc.; Mains Switches
and their Uses; information re New Chokes,
New Pick-ups, New Amplifiers, New Gramo-
phone Motors, etc., including grid-bias resist-
ances, grid-bias rheostat and 50-uhm Hum-
Dinger specified in the excellent * Amateur
Wireless " Standard Amplificr.

Send for your copy to-day.
It’s FREE and POST FREE.

TD

most

~

CLAUDE LYONS
®2 /30
put (132-168 m/a), by far
UNSOLICITED TESTIMONIALS -
* Perfect reproduction and no hum.”
Special Screen and Aluminium Foil, 3/~
E. PAROUSSI,

76 OLDHALL ST., LIVERPOOL.
40 BUCKINGHAM GATE, S.W.1.
4 IN ALL-MAINS
S5 @y RECEIVER
S - “i ‘‘Secol”’ is the elimin-
l i h ator withthe largest out-
the cheapast an
effective D.C. eliminator on the market.
. Ly far the firest eliméinator I evar had.
** Has improved my 7-valve set .quits - W/o.—
Also,maker of “* Parex’’ products, as specified for the
“ CHALLENGE 3”
Screen-grid Valve-holder, 2/-
Challenge Coils, 10/8 each
14 Featherstone Bldgs., High Holborn
Phone ;: Chancery 7010 C.1

OUR BLUEPRINT SERVICE

Constructors of receivers described im. this journal
should make full use of our Bluepnnt Service and

avoid all risk of failure.’
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Your Baltery Setas
TROUBLE FREE
as an gll mains yel
smoother- steadiey

and safer

Though mains supply for your®set may not be available
in your district, you can enjoy trouble-free H.T. supply
for twelve months or more with the added benefit of the
smooth, unfluctuating flow of power from a Standard
Cartridge type Wet H.T. Battery. Millions of Standard
Cells are in daily use with thousands of users who were
determined to stop wasting money on costly dry batteries.
Why continue to suffer the inconvenience of wasteful dry
batteries ! Install the Standard for 7/6 down and get
wonderfully improved reception—without trouble.
From Radio dealers, Curry’s & Halfords

WATES

STANBARD

PERMANENT H- T - BATTERY

This large-capacity
Battery for
7/6 down.
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the valve
of unfailing
quality and
long life £

The valve that has behind it endless experimenting
and years of laboratory research. The valve that
has brought better reception to thousands of Radio
enthusiasts. The valve that, although cheap in
price, leads the way in value, construction and
perfect reproduction.

Twenty-five different types to suit the requirements
of every type of radio receiver and within reach of
every pocket. )

Es

THE HEART OF EVERY SET

A’f CONCERTON RADIO AND
ELECTRICAL CO., LTD.

256/7 Bank Chambers, 329 High ™
Holborn, W.C.1
'Plone » Holborn 8667

Please Mention “A.W.” When Corresponding with Advertisers



Sponsored Programmes
IR,—In Mr. Alan Hunter’s article in a
recent issue of AMATEUR WIRELESS he
refers to the Continental programmes of
the ‘‘sponsored’’ type as being on the
“wrong lines’’; jazz and light music not
being up to B.B.C standard (whatever
that is), and too much advertising clap-

NOVEMBER 8, 1930

trap. He .also says the orchestras are
mediocre.

1 cannot possibly agree with Alan
Hunter in his statements, as I find the
jazz is generally the same—foxtrots,
waltzes, etc.—as our old friend Jack Payne
gives us, or else records by H.M.V,
Columbia, etc., as played to us by Chris

Stone (long may he “play"’).

As to the advertising clap-trap, in two
hours’ broadcast this evening 1 timed the
announcements, and the total time was
o min. 36 sec.; this included the final
announcements and a request for a post-
card to the firm sponsoring the programme
containing criticism and suggestions for

H. & B. SPECIAL KT
1 Ebonite Panel, 16 by 8 (Trellel:org) A
1 Polar Two Gang .0005 with Drum Dial
1 Polar .0002 Differential Condenser
1 Regentstat 120,000 ochms
1 H. & B. Screen and Foil exact to spccxﬂ
cation £
1 Pair H. & B. Panel Brackets
1 Pair H. & B. specified Coils
1 W.B. Universal Valve Holder ...
2 Telsen 4 Pin Vaive Holders
1 Lissen .0003 Fixed Condenser ...
1 .
1
1
1

9
-

Lissen 1-meg. Grid Leak
Lissen Grid Leak Holder... & -
Lissen 2-microfarad Fxed ‘Condenser ...
Lissen ,0002 Fixed Condenser ...
1 Lissen 1-mfd Fixed Condenser ...
1 R.J. Hypermu Transformer
1 Leweos H.F. Choke
1 On-off switch
1 Igranic Pre-set .00015 mfd max.
2 Junit Terminal Blocks ... oo
4 Terminals (Belling-Lee) .
7 5p£do) I;nds and Wunder Plu"s (Bellmg-

mm> XL

CASH PRICE

meoe2mrrpl

baseboard. Panel is drilled rend\

o oooqouoooooooo—oo L-E-F-X-}

£513 1
Included in this kit, all necessary wire, serews, and

& s od.

-

w SN SNBSS =N O OID N
-
" OhOWOLONORINOOOWOWR MOOd

cHALLENGE FUUH AN“ ]HHEE BUILS 2 th-ehed Coils for Challenge Three,

£1 1s. 0d. pair, post free.
3 Matched Coils for Challenge Four,
£1 11s. 6d., post free.

Trade supplied. Immediate delivery

CHALLENGE THREE
1 Set of Screens and Foil with earthing
terminals and screws, 2/6 post free.
1 Set of Sereens for Challenge Four, com-
plete with foil base and screws, 3/9 post
free. Trade supplied.

3 Mullard or Mazda Valves. £1 19s. extra.
Hand Polished Oak Cabinet, 17/6 extra.

It it's Radio it’'s H. & B. Carriage paid on all cash
orders.  €.0.D. charges paid on orders ovar £1.

H. & B. RADIO CO,,

34, 36, 38, Beak St., Regent St., London, W.1
Gerrard 23834

PANELS

British Made.

EBONITE
(oL

NEW
FORMER AND BASE. :

Sole Manufacturers—

HANWELL, W.7

EBONITE
LOW LOSS
FORMERS

Choke Formers

LOOK FOR TRADE MARK

TYPE—SIX- AND FOUR- CONTACT
EASY TO FIT.

REDUCED PRICES

THE BRITISH EBONITE CO., LTD.

AND

FOR .

use A LIMIT

Continentaland
B awonen
Fitings,

. Hlustration shotws
Pick-up atlached,

Obtainable through all factors and dealers
or write

ELECTRIC REPRODUCTIQN F

PICK-UP_ARM 15/6

LiMIT RADIO LIMITED, ALBION ST.,

Adjustable
Length Track-

mg Angle
Spring Tension

N.C.C.899

EACH
LONDON, N.1

ANV,

A
good item
on any
programme

It’s the
Tobacco that Counts
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itsimprovement. All'thisin two languages,

mark you ! Is this so terrible?
R. H. (Hereford).

“ AW.” Linen-diaphragm Speaker
IR,—Re * A.W."’ Linen-diaphragm loud-
speaker, there is no doubt it is the
finest ever. I made one, 22 in. inside frame.
I have heard moving-coil speakers, but
none with the happy medium that .your
design furnishes. I have had a set since
pre-broadcasting B.B.C., and I am only
just hearing music as it ought to be. I have
made an alteration in the means of fasten-
ing wire by using a washer with a hole
drilled at each side, through which the

wire is passed. E. W. (Alfreton):

‘Talkie Speakers

“JR,—Having charge of a talkie installa-
tion, I was surprised, on reading
“Thermion’s’’ notes on speakers in use in
cinemas, to find that he omitted to mention
the directional baffle which is used on
R.C.A. equipment,

On a recent test this type of speaker was
proved to have a wider frequency range
than the exponential horn, which results in
a more natural tone without any metallic-
ness.

Using an 8-in. cone (moving coil) with
a 6-ft. deep directional baffler one gets
crispness of speech without losing the tone
in music, which happens when an exponen-
tial horn is used.

For the exponential horn it must be
said that it gives greater volume than the
directional baffle for a given input.

“Thermion’’ states’ that frequencies
above 35,000 are usually lost. This is due
in the majority of cases to ineffective type
of photo cell employed.

There are only two types of P.E. cells,
potassium and casium having a straight-
line response, the others having a peak of
about 2,500 cycles.
~ With most talking films (sound film or
disc) the bass is over recorded, making it
necessary to use a tone control to by-pass
some of the bass, to render speech intel-
ligible. This is most important when a
cone speaker is being used.

G. E. D. (Gravesend).

THE B.B.C. CONCERTS

WALKED under the Waterloo Road |

to the converted warehouse that the
B.B.C. is using as a studio, to watch the
first of the new Sunday night concerts.
It is a big room, below the surface of the
river, capable of holding at least two full
orchestras, and simply but very effectively
decorated with a vast green carpet, green
painted girders, and cream walls.

The concert itself was well planned, but
so far the orchestra, under Dr. Adrian
Boult, has not quite got into its stride.
The * Unfinished Symphony’’ was a tame
affair, and so was ‘“Fingal’'s Cave,”’ at the
second Queen’s Hall concert.

The ““ Eighth Symphony’’ at the Queen’s
Hall, was dull, both in its fast and its slow
periods, but there was life in the Tchai-
kowski B-flat minor concerto. Rubinstein
puts the fascination of doom into his
Tchaikowski. It was a tremendous per-
formance. L.R. T

Convert
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Everyone wants the

in radio. So everyone wants
the Six-Sixty Mains Valves.
But you must

best

your battery

set to all-mains operation. It is so
simple with the Six-Sixty A.C.

All-Mains Conversion Equipment.
No internal wiring alterations. Dimen-
sions of complete equipment do not

exceed the batteries

ment from £8 :5:0. Think of

venience and delight of

All-Electric oper-
ai-jon and write for our

FREE literature of
the whole Six-Sixty range.

SIX-SIXTY RADIO CoO,

replaced. Price
Mains Unit only (H.T., L.T., & G.B)
£6 : 6 : 0. Complete Conversion Equip-

added power, range, selectivity, con-

W SIX-SIXTY

(BE.V.A. RADIO VALVES AND EQUIPMENT)

LTD.,
RATHBONE PLACE, OXFORD STRELT,

Telephone: MUSEUM 6116/7

the

SIX-SIXTY HOUSE,
LONDON,

17/18,
w.i1

EVERYMAN'’S
WIRELESS

By Ernest H. Robinson (5 Y.M.)

A handy book telling in plain,
non-technical language dll that
the average man needs to know
about Wireless.

CASSELL’S 3/6 net

CAN YOU

PAINT A HOUSE,
MEND CHINA,
ENAMEL A BATH,
REPAIR HOT
WATER PIPES?
A copy of *“ The Handyman,
1,000 Practical Receipts,”

will explain to vou clearly
the simplest methods of
dealing with these and hun-
dreds of other houschold
problems, 1/g post free from
the Publishers or 1/6 from
any newsagent or bookseller.,
CASSELL & €O, LTD,,
La Delle Sanvage. London, *.0,0.

LET “A.W.” SOLVE
YOUR  WIRELESS

PROBLEMS

FIRST IN 1924
FIRSTIN 1930

With DYNAPLUS SCREENED THREE KiIT,
10/6 S.G., Detector and Power.
Cash price £5 14s. 6d.
order Balancsin 11 monthly payments of 10/6
With FARRAND INDUCT&R SPEAKER for pers
6/5 fect reproduction. Unit and Chassns complete,
ready mounted. Cash pricc £3 1
order Balance in 11 monthly payments of 6/5
With ULTRA Cabinet Model Loud-speaker,
5/3 incorporating the famous Ultra K. Chassis Air
Chrome. 14in.X14 in. Oakor Mahogany,
order  Balance in 11 monthly payments of 5/3
Send COSSOR EMPIRE ELODY MAKER
10 o KIT, 1931 model, S.G., Detector and Power.
Cash price £6 17ss 6da
only. Balance in 11 monthly payments of 12/9
Send MULLARD ORGOLA THREE - VALVE
14 8 KIT. S.G., Detector and Power.
s Cash pricc £8 0s. 0d.
only  Balancein 11 monthly payments of 14 /8.

STANDARD WET H.T. BATTERIES.

Mi'h 144 volts, 20,000 mfa. Cash price £4 2s. 0d.’
7/6 Other voltagels and capacities available, detailed
rices on application.

order %alance in 11 m:nthly payments of 7/6.

With EKCO 3F H.T. ELIMINATOR, 20

7/4 m/a. Tappmgs -for $.G., 60 volts and 120/150
volts. For A. C. Mains, Cash pricc £3 19s, 6d.

order  Balance in 11 monthly pa)ments of 7/4

With EXIDE 120-volit «H. Type

8/6 ACCUMULATOR, mcmtes Cash price
£4 13s.

order Balance in 1x monthly payments of 8/6

Every make of Radio Set or Accessory supplied on EASY
TERMS, Send for our splendid Catalogue. It’s fx:e.

New(igillllfs SalesCo

56 LUDCATE HILL, LONDON, E.C.4

{Established 1924) Telephone: CENTRAL 2716




(Lmatenr Wireles;

TRUE
FRIENDS

COMPONENTS
'OF COURSE.

8/6

Drum Dial, Illuminatad
With One Condenser
With two ditto as Twin Gang 1’1{6

Made of
Best Mica
and
Finzst
Bakellte.

Cape. 0001 B
0002 fad “ood) 7

002 104,

39 Y

DIFFERENTIAL

F 0001 1/6, J 0003 176
a-00l 18, H 002 238

MIDGET
REACTION

GOLDEN SQUARE
Piccadilly Circus
LONDON
Gerrard 1863

C..S.
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PN PO Ry WO gy

TOC H message by the Rey. P. B.

Clayton will be relayed from the
Albert Hall to the National transmitters
on December 6.

Three new musical productions are in |.

preparation for the microphone. Mizzi, a
musical romance by John Watt, owes its
melody to Viennese composers of the
Strauss type; Phi-Phi, with book and lyrics
by Holt Marvell, will include numbers from
the delightful opera of the same name;
Evelyne, adapted by John Watt from a
German play, is syncopation up to date.

One of the most important series of
talks that the B.B.C. has yet undertaken
will be opened on November 10 by Professor
Arnold Toynbee, his title being *“World
Order or Downfall?

The Birmingham Grand Opera Society
is an old friend at the Midland Regional
station. Its performance of Gounod’s
Fawst on November 13 will remind many
listeners of the company’s presentation
several years ago of Faust in modern dress.
Faust was a modern young man, while
Margherita still had a Victorian coyness,

although her frock was short! Some of the |

cleverest members have been chosen for
the performance on November 13.

The “Duds’’ Concert Party, which is to
broadcast for Midland Reégional listeners on
November 15, was formed by members of
a battalion of the King’'s Liverpool Regi-
ment. After the War the party was
reorganised and at least four of the original
members will be heard.

Jack Venables, who is frequently heard
in Midland Regional vaudeville as a
syncopated pianist, will give a recital for
Midland listeners on November 18. He was
one of the first artistes in syncopation to
broadcast from the old Witton station.

“Stars of the Past’” is the title of a
Midland Regional programme to be given
by Sara Sarony and Sydney Lester on
November 17. Miss Sarony has done a good
deal of broadcasting since she left the stage
a few years ago. She has made a name
among listeners for her imitations of
famous personalities.

The National Orchestra of Wales con-
cert at the Park Hall, Cardiff, on Novem-
ber 16, will be relayed. The vocalist will
be Percy Heming.

On November 18 the third relay for the
season of the Scottish Orchestra will be
taken from St. Andrew’s Hall, Glasgow, and
broadcast to the Scottish Region. The
programme consists of the Overture, The
Siege of Corinth, by Rossini, the Symphonic
Poem, In A Summer Garden, by Delins, and
the Jupiter Symphony, by Mozart. Again
the Orchestra will be under the direction of
the British conductor, John Barbirolli.
The relay will be preceded by a short song
recital given by Philip Malcolm.

The Post Office direction-finding van
is visiting the Cardiff area at present and is
having a very busy time !

(Continued on mext page)
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IEIVE YEARS

ANTEED

HERE is a five yeats”

guarantee behind the
new W.B. Permanent
Magnet Moving Coil
Speaker: The massive
Sheffield-made Magnet of
Cobalt Steel, weighing
104 Ibs., needs no ener-
gising from the mains.
Its powetrful field ensures
sensitivity and adequate
volume.

Hear the new W.B.
Permanent Magnet Mov-
ing Coil Speaker yourself;

Mahogany
£8:18:

Oak Cabinet |8
Model

£8:8:0
Also

available fn
chassis form
with 14 in,

Made by the snakers of the
SJamous W', B. Valve holders

WHITELEY BONEWAM & CO., LTD., ANGREES™ dorre:

The ACTUAL
MANUFACTURERS OF THE
NEW “A.W.” LINEN

DIAPHRAGM
LOUD - SPEAKER

This entirely new-principle Linen
Diaphragm Loud-speaker, con-
structed entirely of Kone Done com-
ponents, was the biggest attraction
at Olympia and Manchester where it
drew enormous crowds to the“A.W."”
Stands. The reproduction and tone
of this speaker is far in advance of
any yet designed and s equal to, if
not better than the: majority of
moving-coil loud-speakers. Owing to
the tremendous dewand for this new
speaker slight delays in delivery
have been unavor(lable, but now that
an increase in premises and staft has
bzen made we are in a position to
execute all orders without delay.

Complete Speakers, ready for monnting unii,
can be snpplied immediately,
Size I4in. x l4in. 17/6 post free
Size Min. x I6in. 18/6 post free
Size 16in, x 16in, 19/6 post free
Size 16in. octagonal 22 6 post free
Size 24 in. x 24in, 25/~ post free
For constructors who wish to assemble the:r
own speakers, kits of parts ean be obtsined

immediately
Size 14in, x 14 in.  15/8 post free
17/6 post free

Size 16in. x 16 in.
Complete Bpenkers and Kits are guaranteed
fa be exactly as the original mude for

*“amatenr Wireleas.” Other tizes made to
custorners’  requirements. Write for
quotation.

K.D. Double Magnet Loud-speaker Unit, vety
poweriul, 158, post free. The JUNIOR Unit
is 98 post free.

Snecially Doped Linen. 5/~ per square yast
Dore, 84. and 1/- per bottle; postage, 3d. extra,
Double cone chucks, If= sach post iree,

Post your order now and enjoy perfeet reprodnction:

KONE-DOPE CO.; ‘imarom. 5>

STRATFORD. E.156



NOVEMBER 8, 1930 ®

The eve of Armistice Day is a suitable

time for a short concert of music which

was popular during the war years, The |

Northern Wireless Orchestra will play
selections from some of the most popular

revues of the day in the North Regional |

programme on November 10.

Chamber music will be the order of the
day at the Manchester Tuesday Mid-day
_Society’s concert on November 11.  The
artistes are Johan C, Hock, ’cellist, and
Tom Bromley, pianoforte.

On November 11, the Rev. E. C. Tanton
will give the last of his series of talks for
North Regional listeners on ‘“ The Northern
Region in Famous Books.”’

The Black Dyke Mills Band is one of the
greatest Yorkshire Brass Bands. On
November 13 a concert will be given by the
Band from the Leeds studio.

On November 15 the Northern Region
will hear a talk on ‘““Gliding” by Mr.
Norman Sharpe.

The Birmingham Grand Opera Society
will visit the studio of the Midland Regional
station to broadcast a performance of
Gounod’s Faust on November 13.

Beginning with the New Year a new
style of vaudeville entertainment will
be introduced into broadcast programmes.
For this purpose three or four artistes will

be specially engaged, their ever-changing |

material being prepared for them in the
B.B.C. offices. These repertory artistes will
be supported by leading “stars’ from the
music-halls.

The Czechoslovakian broadcasting sta-
tions, with a view to economy, have
decided to specialise in their transmissions.
Prague, with its studio orchestra of forty-
two musicians, in future will provide all
symphony concerts. Dance melodies will
be supplied by Morabska-Ostrava, and
Brno and Bratislava will hold themselves
responsible for the light and popular
musical broadcasts.

Neuilly-Plaisance, a small transmitter in
the immediate neighbourhood of Paris,
broadcasts wmusical entertainments every
Sunday morning between 10 a.m. and
midday on 308 metres.

Exactly on the Leeds wavelength, a
private transmitter at Roubaix (France)
puts over gramophone records every
Saturday between 6 and 8 p.m., and again
on Sundays between It a.m. and midday.
The call, given out between items, is as
follows : “Ict station d’emisstons du Radio
‘Club du Nord de la France, 55 ruc du
Marechal Foch, Roubaix.’’

As an opening and interval signal,
Brussels No. 2 has adopted a few bars of
the Preludium of the Malines Cathedral
carillon.

The new Velthem {(Louvain-Belgium)
broadcasting station now tests every
Tuesday afternoon from midday wuntil
2 p.m. GM.T. Transmissions are carried
out both on 338.2 metres and on 508.2
metres.

Radio Strasbourg, at present testing on
346 metres, is to be officially inaugurated
by the French State authorities on Armis-
tice Day (November 11). The broadcast
will be relayed simultaneously to all
French State transmitters,
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EVERYTHING RADIO FOR CASH OR EASY
TERM$ WITH SERVICE AFTER $ALES

The following list is but representative, and we ask you to fill in the
coupon below for catalogue, or send us a list of your requirements.

¢ TO PERFECT RADIO

DELIVERY

PETO-SCOTT

| Send MULLARD 193t ORGOLA Send 1931 OSRAM MUSIC MAGNET
14 8 THREE VALVE KIT. S.G., Detector 23/6 KIT. 2S.G., Detecfor and Power.
and Power. Cash Price £8 0s. 0d. X Cash Price £11 15s. 0d.
Only Balance in 17 monthly payments of 14/8. Only Balance in 12 monthly payments of 18/6.
Send LISSEN S.G. THREE KIT. SG, Send DYNAPLUS SCREENED THREE
12 9 Detector and Power. 10/6 KIT. S.G., Detector and Power.
Cash Price £6 19s. 0d. Cash Price £5 14s. 6d. ]
Only Balance in 11 monthly payments of 12/9. Only Balance in 11 monthly payments of 10/6.
.
THIS WEEK’S SPECIAL OFFER
GOSSOR EMPIRE MELODY 1
Selling in Thousands. Delivery from Stock. R
SEND S.G., Detector and Power. Bal-
1Q /- ance in 11 monthly payments
onLy ©f 12/9. Cash price, £6 . 17 . 6
All the above kit prices include valves and cabinet =
Send REGENTONE W.5 COMBINED Send FARRAND INDUCTOR
10/9 H.T. ELIMINATOR & TRICKLE 6/5 SPEAKER for perfect reproduction. %
CHARGER, 1 S.G., 1 variable and one Unit and Chassis complete ready
Only fixed tappings for H.T.,, L.T. charging Only " mounted, Cash Price £3 10s. 0d.
for2, 4 and 6 v(():ltsk.1 l:)For A.C.1Mams. s lé:;l(iglaeér;‘_x;ammhly payments of 6/5.
ash Price £5 17s. 6d. . H.T.ELIMINATOR
Balancein 11 monthly payments of 10/9. 7 /4 ';*go l/les:;'vglatgpixi_gs k{ g%! 6o voits and
Send EXIDE 120-VOLT WH. TYPE o s R ol g
ACCUMULATOR in Crates, Ounly ’ €ash Price £3 19s. 6d.
Cash Price £4 13s. 0d Balan'fe in 17 monthly payments of 7/4.
il Balancelinsazeradh il 5o S Send STANDARD WET H.T.BATTER- .
¥ y payments of 8/6. 7 6 BES. 144 volts, 20,000 mfa. Qther volt-
Send CELESTION D.12 LOUD- / ages and capacities available, detailed
9/2 SPEAKER. An entirely new model in Only Frices on application.
oak. . Cash Price £5 0s. 0d. 4 Cash Price £4 2s. 0d.
Only Balance in 11 mo 1thly payments of 9/2. Balance in 11 monthly payments of 7/6.
IM MED'ATE STRICT PRIVACY ’
GUARANTEED

on Easy Payment Orders

G
CO. LTD.

OUR NEW CATALOGUE
describing ALL THE LEADING MAKERS' Receivers,

62 High Holborn. W.C.1. Phone: Chancery 8266
MANCHESTER : 33 Whitelow Street, Chorlton=
cum-Hardy. Phone: Chorlton-cum-Hardy 2028

1S EaTSRRORRERRERIRNRRNUIRY,

PLEASE SEND ME YOUR 1931 EASY WAY
CATALOGUE BY RETURN OF POST.

Components, Radio Gramoghones, Pick-ups, etc.

A veritable guide to Radio. Get your copy to-day. NAME

LONDON:; 77 City Road, E.C.1 . ’
Phone: Clerkemcell 9406-7-8 ADDRESS.

MON W9

EDLCOARAAENNIR

AW, 8/11/30

EPOCH

FAMOUS MOVING COIL
SPEAKERS — THE FINEST
RANGE OF SPEAKERS
IN THE WORLD

Write for Booklet A.S.4, it is packed
full of information—IT IS FREE.

EPOCH RADIO MFG. CO., LTD.

FARRINGDON AVENUE, LONDON, E,C.4

LOOK OUT FOR

Set-Tester’s report of the

“GYPSY 5”

PORTABLE
in next week's issue, November 15th.
A REAL PORTABLE
SET AT LAST!




PILOT RADIO KIT |

for the

CHALLENGE
THREE

(Described in this issue.)

KIT ‘A’ Cash £6.6.7
KIT ‘B’ Cash £8.5.7
KIT ‘C' Cash £310.7 208 5™ s%is

IMPORTANT NOTE.—KIT ‘A’ is less valves
and cabinet, KIT ‘B’ with valves less cabinet,
KIT €’ with valves and cabinet, Al parts may
be obtained separately. Detailed quotation by re-
turn of post. Carriage paid on all orders above £2,
IMMEDIATE DISPATCH SERVICE
SEN n FU Contains detailed Price Lists of

all the latest and best kits, with

PILOT CHART £33 Anatenr Constractor,

Or 12 monthly pag-
ments of - 1/7
Or 12 monthly pay-
ments of - 15/2

PETO-SCOTT £%s.

77 City Rd., London, E.C.1. Phone: Clerkenwell9$06-7-8.
62 High Holborn, London, W.C.1. Phone: Chancery
8266. 33 Whitelow Road, Chorlton-cum-Hardy, Man-
chester. Phone: Chorlton-cam-Hardv 2028,

PLEASE SEND ME Your Latest Pilot Radio Chart.

ADDRESS....
......................................................... A.W. 8/11/30

See important announcemmnent on page 723.

BROWNIE
DOMINION

BATTERY 5.G.3

.

The mostpowerful of all 3-valvz com-
binations — screen grid, detector
and pentode—in the most beautiful
of cabinzts—richly polished solid
walnut...that's the Brownic
DOMINION Battery 5.G.3! It's
easily Britain's best three-valver—
sensitive, selective, easy to operate,
casy-‘0-buy . « . yours foronly. . .
VOUR DEALER WILL DEMONSTRATE

ghé 3Bro\lvniz DOMINIOP& Bau?ry
.G.3. In any case, send now for

illustrated Catalogue of the com- DOWN
plete range of malns and battery
operated receivers. Prices from 50/~

DOMINION (BATTERY) $.G.3.
vafses ravany £40 : 45 or 19/ down

BROWNIE WIRELESS COMPANY (G.B.) Ltd
Dept. U, Nelson Street Works, London, N.W.¢
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CHARGING FROM D.C.
MAINS

RANSPORTABLE and portable-set
users who have direct-current mains
will be interested in a new mains unit, the
CPD2, just produced by the Tulsmere
Manufacturing Co., of 1-7 Dalton Street,

1 West Norwood.

T T

The Tannoy unit for trickle charg-
ing and H.T. supply from D.C.
mains

This unit, illustrated here, delivers a
uscful supply of high tension and, by
means of a charging lamp (external to the
unit), trickle-charges the set’s accunmulator.
The price is only £3 15s.

The construction of the new 6Go-kilowatt
German transmitter at Durrmenz-Mueh-
lacker.is rapidly nearing completion, and
it is hoped to bring it into regular operation
in the course of this month. It will work
on the Stuttgart wavelength.

The Dundee Town Council has refused
an application for permission to install a
radio-relay service in the city. The erec-
tion of private lines across the street was
the principal cause of objection.

The establishment of the Institut Na-
tional de Radiodiffusion in Belgium is now
an accomplished fact, and the Beigian
State Ministry of Posts and Telegraphs will
shortly take over the two new broadcasting
transmitters now under construction at
Velthem, near Louvain. Two wavelengths
—namely, 338.2 and 508.5 metres—will be
used, the transmissions being put out with
a power of 15 kilowatts in the aerial.

containing the widest selection of
engineering courses in the world

Qualily for » well-paid posl in Engineering by
studying ol home with The T.L.G.B. Become an
AMICE. AMEMechE, AMIEE. efc. Training
uniif Successtul is Guaronfeed. WRITE NOW for
°The Engineer's Guide 1o Success” stafing the
branch, post or qualilication that jnterests you, to
‘.I.G.B.,S 7 TEMPLE BAR HOUSE, LONDON, E.C.4.

@ Founded 1917, 16,000 Successes.

To Success

Engineers’ Guide
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THIS FINE 21" DOUBLE
B“ILD LINEN DIAPHRACHM
SPEAKER FROM
COMPLETE KIT OF PARTS

(Without Unit.)

INCORPORATING THE PATENTED
SELF -CENTRING ROD 17,6
Any type of Unit supplied

T A Tane
i ’“M}lllI:J !,,fl!i;:;l; 1 _]‘Sﬁii-:’,
!,

TIMEMBER
| jcarRrving.
ALL
DIAPHRACH!
st

\ Uiy
i CARRY NG
K BRACHETY

2
o
-4
Q
(o]
N

BUILT IN 60 MINUTES

The greatest tension yet obtained, Wonderfully improved results-
Kit of parts consists of—
(A) Strong wood chassis made complete
{B) Weedon's special seli-centring rod for this kif.
(C) Linen of special texture.
(D) 8pecia! golden tautening dope,
(E) 8 screws.
(F) Full instrucfions for assembling.
RE

Golden Dope 1/- per tin, post 1/3. Self-Centring Rod 1/8, post 1/8
Alake this magnificent speaker to-night.  P.0. to—

WEEDON & CO.
80 LONSDALE AVENUE, LONDON, E_6

SPRUNG!

You get in the Benjamin vibrolder,

lve-

dvantages of a sprung va
Ellxlc:l:i‘:,a self alignment, ex(gelltlmt
contact with either sghd or split pins
and a first-class job into the bargain.
And the price is 1/6.
iWrite for Catalogie No.x142
The BENJAMIN ELECTRIC LTD.
Tariff Road, Tottenham, N7

Totteaham 1508

““CRAFTEASE” CABINETS

for wireless sels, radio-grams and gramophones
are distinetive in design and_reasonable in price.
They are supplied either ready for assembling ar
assembled ready for use.
May we send details? Write for List DY,
CRAFTEASE WORKS,
D. Mendip Industries,
WINSCOMBE,
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B.B.C. NEWS FROM THE
NORTH

.'I‘HE North Regional Director, Mr.
Liveing, has been making out forth-
coming programme arrangements for the
-northern stations, and, following his broad-
cast talk on this subject recently, he
explained these schemes in greater detail.

While it is not expected that Slaithwaite
will be in full operation before March or
April, a fair degree of group broadcasting
would be continued during the winter. In
particular, the linking together of the Man-
chester and Lecds transmissions will result
in a frequent interchange of programmes
between these centres, and as a result of this
it is hoped to “tap’’ the resources of the
West Riding far more fully than in past
winters.

For instance, the relay of the Hudders-
field Choral Society’s Concert on November
7 will be the start of a policy for offering

listeners an-opportunity of hearing some of |

the famous Yorkshire choirs.

Arrangements have been made for relay-
ing a considerable’ number of the Hallé
Society’s concerts on the National and
northern wavelengths, four of the Liver-
pool Philharmonic Society’s concerts, and
three by the Leeds Symphony Orchestra.
In addition, listeners will continue to hear
studio performances by .the Northern

‘Wireless Orchestra. Thirty of the Man-
chester Tuesday Mid-day Society’s con-
certs are again being relayed this season.

Among the plays chosen for next season
may be mentioned Vincent Douglas’s
Lancashire play, The Pariners, Harold Brig-
house’s Hobson’s Choice, and The North-
eners, St. John Ervine’s The Skip, and J. L.
Hodson’s war play, Red Night.

Durham, Manchester and Liverpool
Cathedrals and St. Sebastian’s Dominican
Priory at Pendleton figure among places of
worship from which services will be relayed
in the near future.

A competition in connection with the
North Regional Children’s Hour is open
to all schools in the Region who will be in-
vited to submit pageants written specially
for broadcasting around any such subjects
as towns, castles, or famous personalities of
the North.

In addition to music by Bertini's Dance
Band, relayed from the Empress Ballroom,
Blackpool, dance music by Henry Hall’s
Gleneagles Hotel Dance Band is also to be

relayed regularly from the Midland Hotel, |.

Manchester. K. U.

“Amateur Wireless and Radiovision.” Price
Threepence. Published on Thursdays and bear-
ing the date of Saturday immediately following.
Post free to any part of the world: 3 months,
4s. 6d.; 6 months, 8s. 9d.; 12 months, 17s. 6d,
1 Postal Orders, Post Office Orders, or Chegues
should be made payable to “Bernard Jlomes
Publications, Ltd.”

General Correspondence is 10 be brief and
written on one side of the paper only. All
sketches and drawings to be on separate sheets,
Contributions are always welcome, will be
promptly considered, and if used will be paid for.

Communications should be addressed, accord-
ing to their nature, to The Edlt‘or. Tllc Adver-
tisement Manager, or The Publisher, “Amateur

Wireless,” 58~61 Fetter Lane, London, E.C.4.-

They are essential to
the efficiency of all
modern circuits. In-
corporated in your set
they stabilize the H.T .,

eliminate Motor-boat-

I

3 mg, avoid multiplicity
of H.T. Tappings and
) prevent feed - back.
b They actually form a
B\ flexible connecting link
l‘, between components.
i \’-.. Obtainable from all
o, ) good dealers
\‘: 3

A. F. BULGIN & GO,

Gl

Bulgin Resistance

Links
Frice
600 or 1,000
ohms, 12 M/A 0 9
2,000 .. 10 . 1 0
3,000, 4,000 o
or5000 8 , 10
10,000.. 65 . 10
15,000 or
50,000 4 , 1 3
25000., 3 o 16
50,000, 2% o 1 9
60,000., 2% » 2 0
80,0001, 2 . 2 6
1000000 2 . 29
Send 2d. Postage for our new =
Jully illustrated ~ catalogues __—== < i
” 000,

9, 10, 11 CURSITQOR STREET
CHANCERY LANE, LONDON, E.C.4
Telephones : Holborn 1072 & 272

LTD.

For every form of

CLIX VALVE HOLDER

Extract from a recent test report
in a leading technical journal:

“We have no hesitation in
saying that for the short wave
receiver it is the best on the
market. It is as nearly air
supported as possible. An
cxcellent feature is to be
found in the new Clix slotted
sockets giving positive con-
tact to either split or solid
valve pins.”

Pat. =

“FIT-ALL”
SPADE TERMINAL

Fits all sizes of screw terminals.
Lead-coated for L.T., Nickel-
plated for general use. _ Insula-
tors, red or black ; Engraved
or plain. Price, 2d.

WRITE FOR DESCRIPTIVE LEAFLET OF CLIX 27 AIDS TO PERFECT CONTACT.

LECTRO LINX, Ltd., 254, VAUXHALL BRIDGE ROAD, S.W.1

CLIX

contact

CLIX VALVE HOLDER

Usual H.F. losses entirely elimi--
nated:  Resilient Seockets air
dielectrically insulated and self-
aligning. Impossible to blow
valves.
Type B for baseboard mounting.
4-Pin Mode}, with. scxew
terminals . .. 104
4-Pin Model, without
screw terminals .. 8d.
5-Pin Model, with screw
terminals . . 1/-

5-Pin  Model, without

screw terminals <.

No. 5. Pat. Pro. Pat. Reg. Des.

NEW “ ALL-IN * TERMINAL

Incorporates the Clix Resilient
Socket and Solid Pin. ANl metal
parts entirely insulated under every
condition of use, No spade or other

tag required. Supplied -in Black
with full range of markings.
Flex Portion, 4d.
Panel Portion, 4d.
Complete terminal, 8d.

" RING TERMINAL

‘The perfect fitment for perma-
nient contact. Lead-coated for
L.T.; Nickel-plated for general
use. Insulators, red or black;
engraved or plain. Price, 2d.

—_——d
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FULL-SIZE BLUEPRINTS

EACH BLUEPRINT- SHOWS THE POSITION OF EVERY COMPONENT AND EVERY
WIRE, AND MAKES CONSTRUCTION A SIMPLE MATTER.

WHEN ORDERING, PLEASE SEND A POSTAL ORDER, NOT STAMPS, TO
BLUEPRINT DEPT., “AMATEUR WIRELESS,’’ 58/61 FETTER LANE, LONDON, E.C.41

CRYSTAL SETS
All these 6d. each, post free.

B.B.C. Brookman’s Park Set .. . +« AW206
Regional Crystal Set.. .. e WMi76
ONE-VALVE SETS
All these Is. each, post free.

B B C. Official One il e . AW208

Lo % od - Whiis3
Hartley Smgle-wlver .. .. WMig8

TWO- VALVE SETS
All these 1s. each, post free.

Ace of Twos (D, Pentode) oD =7 .. AWiq3
All Mains Two (D, Trans) .. AWiBo
Loud-speaker America Two (D Penlode) . AWigo
Talisman Two (D, Trans) AWig
Hyper-selective Tmo (D Pentode) 0 AWlog
Pentector Two (P. det., RC) . oo AW213
British Broadcast 'I‘wo o, 'I‘rans) . AW2ais
Easy-tune Two (D, Trans) 00 o .. AWa226
Wavelets Two (D, Trans) .. AWa2azg
No-battery A. . Mains Two (D Trans) .. AW230
No-battery Gramo-ndlo 2 (D, Trans) «. AW238
1930 Talisman 2 (D. Trans) .. 5 .. AWaz39
Easy Tune Short-wave 2 (D, Tnns) ..~ AW242
Searcher Two (D, Trans) - o] o AW245
Arrow Two (D, Trans) o0 .. AW249
Forty-five Shilling Two (D Trans) o0 .. AWz2s0
Q-coil 2 (D, 'I'rans) " 6o .. WMoz
Crusader (D Trans) . WMbg
Yiat-dweller’s 2 (HF, D WM76
Tetrode Short-wave l\\o (SG., D) oo WMog
Key-to-the-Ether T'wo (D Pentode) .. WMoy
Clipper “I'wo (D). 1'rans) . a0 o . WMi3s
Twinflex (Reflex) . 50 . WMi38
Continental Two (D Trans) 7 00 WMig
Stay-put ‘Two (All AC, D, Trans) 00 WMiss
Ether Ranger (D, Trans) .. WMis6

A.B.C. 2 (D, Trans) with copy "W M. s, 3d
Brookman’s Two (D. Trans) 5 A}

A.C. Two (D, Trans) . oo WMi7s
Programme Two (D. Trans) Bo 5o WMiy7
New Crusader (D, Trans) N. .. WMiB2
Radio-Record Two (SG, D) .. . WMi87
Gleaner ‘Two (D, Trans) . 09 .« WMa2o1
Music Monitor (D, Trans) . WM208
Merlin Two (A.C. Set) . WMa213
THREE- VALVE SETS
All these Is. each, post free.
Three-valve Mains Receiver (117, D, "I'rans) .. AWiog
Jiritish Station Three (HF, D, Trans) .. AWi22
Simplicity Screen-grid ‘Three (HF, D, Trans) AWi32
AHT‘ rpose Short-wave Three (D, l((. lnns) AVWig7
All-Round Three (D, RC, ‘Trans) . AWiss
All Britain Three (l-l!< D ‘[rans) s . AWisH
Bantam Three (D, RC, Trans).. 55 «s AWito
Binowave Three (D RC Trana) = os AWI72

Clarion Three (SG, D,

rans) . . AW
Broadcast Three (SG, D, e

rans) . AWig2

James dual-range Three (HF, D, Trans) AWig6
Knife-cdge Three (D, RC, rans) .. AWaox
Talisman Two-three (D, RC, Trans) . . AWz03a
Wide World Short-wave Three (HF, D Tnns) AW207
Everybody s Three (SG I‘rans) 60 5 W2zo09

30 Ether Searcher (S Trans) G0 AW2rt

ew All-Britain Three (HF . Trans). . .« AW2ig
Best-by-Ballot Three (SG, D, Trans) Price 4cL

free with copy of “AW.’ AWary
DBrookman’s By-pass Three {D 2 Trans) «» AW2azo
Everybody’s All-electric I‘hree (SG, D, l‘rans-

A.C) on AW2az1
1930 Clarion Three (SG D. I‘rans) .. . AWzz3
Auto-Coupler Three (D, 2LF) . &0 .. AWa2zjs

Begmner s Regional Three (D, 2LF) . .. AW233
Britain’s Favourite Three 1930 (D, 2 Trans) . AW243
Car Three (D. RC. Trans) o . o AW244
The “AW.”’ Exhibition 3 AW247
“ A.W.” Challenge Kit Three (SG D, Tn\ns) AW2zs3
Britannia (D, RC, Trans) WMb7
Ali-wave Screcned-gnd ‘Three (HI‘ D, Pentode) WMirto
Standard Coil Three (HF, D, Trans) .. «. WMix

Festival Three (D, 2 LF-Dual Imp) .. .. WMt

‘The Q3 (D, RC, Trans) . 50 .. WMizg4
Lodestone Three (HF, D, Tnns) o6 .. WMi2g
Simple Screen Three (H ;5 D, Trans) . .. WMi3t
Dynamic Three (A.C. 0 D Tr.ms) .. WMi3b
Short Wave Link (D, RC, Trans) B .. WMigq2
Binowave S.G. Three (SG, D,