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THE LEWCOS H. F. CHOKE
IS SPECIFIED FOR THE
"CHALLENGE RADIO -GRAMO-
PHONE" RECEIVER DESCRIBED

IN THIS ISSUE.

DECEMBER 20, 1930

MADE BY
MASTER

CRAFTSMEN

THE Lewcos H. F. Choke is specially constructed to
eliminate self- oscillation. Scientific research by

highly skilled engineers shows that this choke can be

used with complete confidence in its efficient per-
formance on all wavelengths from 20 to 2,000 metres.

The following are extracts taken from an appreciation
by Industrial Progress (International) Limited, Bristol.
I

. . . the Lewcos H. F. Choke is, in our opinion, the
most efficient choke we have tested . . . and its design
places it in the front rank of high-class components."

In short, the Lewcos H. F. Choke fulfils its purpose
because it is constructed on a scientific basis with the
best materials by master craftsmen.

Write to -day for a fully descriptive leaflet Ref. RH 33,
which shows the choke curves and gives tested values.

THE LONDON ELECTRIC WIRE COMPANY AND SMITHS LIMITED. CHURCH ROAD, LEYTON, LONDON. E I

Please Mention "A.W." When Corresponding with Advertisers
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BUILT TO GIVE
"LASTING SERVICE"
Mere novelty in transformer construction when not appli d
to progress holds no place in the "TELSEN" policy,
And we are firmly convinced that for natural reproduction
and long service there are none to equal "TELSEN"
Transformers. They are built on sound radio engineering
principles which time has proved to be trustworthy
and tests have proved them to be a fitting component
for the highest grade receiver. Telsen Transformers
maintain their remarkable volume and clarity of re-
production throughout the entire musical score.

Bring your old set up-to-date .... Get volume with purity
.... Get greater distance .... Get reproduction which is
uncanny in its realism.... Change your transformers ..
Fit " Telsen," they are designed to give "Permanent
Efficiency."

Advt. of Telsen Electric Co., Ltd., Birmingham.

TELSEN
" RADIOGRAND"
TRANSFORMER.

Ratios 3-1 and 5-1,
Price each, 1 2/6

Super Ratio 7-1, price 17/6

THE " ACE "
TRANSFORMER.

Made in ratios 3-1 and 5-1
Price each, E/6

lig i7.-71: PI ;ILO 7. I 1 OF -1

Don't Forget to Say That You Saw it in "A.W."



makur WiretT 978 DECEMBER 20, 1930

Seven point suspension
definitely prevents filament vibration

the primary cause
of microphonic noises

... "'
eAtitva.:MW.414.

We have just issued
a novel, circular
Station. Chart, which
gives identification
details of nearly 50
stations, with space
for entering your
own dial readings.
Ask your dealer for
a copy, price 2d. or
send 2d. stamp to us
and head your letter
"Station Chart A .1,V ."

Cossor 210 DET., 2 volts, .1 amp.
Impedance 13,000. Amplification Fae.
for 15. Mutual Conductance 1.15 m.a.ly.
Normal working Anode
Voltage 90.150. Price DD

Microphonic noises in a Receiving Set are
generally traceable to filament vibration in the
Detector Valve. In the new Cossor Detector
(210 DET.) all possibility of this vibration has
been eliminated by the special seven point
filament suspension employed. Examine the
diagram, observe the four extra insulated
hook supports-these effectivelysdamp out all
vibrational ,tendencies. Complete freedom
from microphonic noises and great volume with
exceptional tonal purity are ensured by the use
of this " steep slope " Cossor L elector Valve.

0;1'110R
DETECTOR VALVE

DEFINITELY FREE FROM MICROPHONIC NOISES
4. C. Cossor, Ltd., Highbury Grove, London, N.5

Advertisers Appreciate Mention of "A.W." with Your Order
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NEWS  8' GOSSIp. OF THE WI-EK
RUSSIA AGAIN !

WHAT a fuss was raised last week
about the broadcast of "red" propa-

ganda from a Russian station. In the
'Commons the reply of the Soviet Govern-
ment to two British protests was read. In
regard to the protest against the recent
ibroadcast of propaganda. in English from
!Moscow, the Soviet Government say that
Ithis was done by a trade union body, and,
although they deny that it was a breach
of the no -propaganda agreement, they
promise that steps shall be taken to
prevent a recurrence. The Commissar's
reply concluded : "I can say that at the
time that the Union of the Central Council
was given the right to broadcast, no mess-
ages of this nature were contemplated, and
itaking into consideration Mr. Henderson's
'(Foreign Secretary) declaration as to the
;undesirability of such broadcasts in the
future, it will be impressed on the Union

of the Central Council that no such messages
should be transmitted." Yet Russian
broadcasts seem to be ninety per cent.
propaganda.

A LONG LANDLINE
T T is hoped that when the B.B.C. broad -
1 casts the Nativity Play from the four-
teenth century church of St. Hilary in Corn-
wall, the excellent work done by the landline
staff will again show to good effect.
Listeners will, on Monday, December 22,
be able to see whether the long landline
from Plymouth to London introduces
distortion. The last two or three broad-
casts with this line have been very
successful. We should like to correct the
misconception that the play, which is by
Bernard Walke, is an entertainment. It is
an act of worship on the part of the
villagers. The whole church is the stage
about which they move during the play.

A rival to Baird-Dr. Karolus
with his latest television

transmitter
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AN EXPLORING PORTABLE
URELY one of the strangest adven-
tures that ever befell a portable was

the lot of a Marconiphone which travelled
8,000 miles from south to north of the
continent of Africa in the back of a six -year
old car. Two intriped English women set
out last April to attempt the hazardous feat
of travelling by land from Cape Town to
Cairo, and as their only link with civiliza-
tion for long periods of the journey, the two
adventurers decided to take a portable set.
It kept them company in the desert, and
picked up a healthy " bag " of DX stations.

A GRUMBLE FROM U.S.A.
IN a letter that illuminates the present

state of affairs in American broadcasting,
H. F. Cappel, of Dayton, Ohio, says : " I
believe it might pay the N.B.C. to find out
just what programmes attract the public
and what kind of programmes are turned
off. I don't believe they get the true
picture from letters received at the studio.
If radio advertisers would undertake such a
survey, radio programmes would be chang-
ed rather quickly and radio announcers
would be paid a premium for brevity." We
hear many complaints from America that
the advertising announcements are too
long winded.

SOME EXCERPT !
WHAT must be one of the longest

broadcast excerpts will be that relayed
from the Gaiety on December 23, when

NEXT WEEK : A ONE -COIL ONE-VALVER FOR ALL WAVELENGTHS
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NPVV9  87) 0,0SSIP OF THE  WEEK -Continued
the B.B.C. will broadcast one and a half
hours of The Love Race. These excerpts
will be of the first and second acts of the
play. The cast includes such well-known
stage people as Laddie Cliffe, Stanley
Lupin, and Madge Elliott. Altogether
this should be one of the most popular
of recent broadcasts. And the free
advertisement afforded by radio should
certainly increase the box office receipts

FOR SET -TESTERS
WNETHER our contributor " Set -

tester" proposes to work through the
Christmas holiday is unknown to us, but
we see from the London Regional pro-
gramme that, on Christmas Day, gramo-
phone records are to be broadcast from
noon till 3 p.m. The B.B.C. explains this
lengthy broadcast of " canned" music in
its statement that " it will enable listeners
to test the new sets that may be numbered
among their Christmas gifts."

A STUDIO FOR BRISTOL
WE have it on the authority of the

B.B.C. that, in preparation for the
western regional transmitter, a studio is to
be erected at Bristol. This will save
artistes the journey between Bristol and
Cardiff, which, is still to remain the western
regional headquarters. The erection of the
Bristol studio is part of the B.B.C.'s
regional policy, whereby one of the twin
transmitters at each region will call upon all
the available entertainment talent within
that region. No doubt other studios will be
erected as the regional scheme develops.

POLAR DIAGRAMS CONTINUE
MEANWHILE, B.B.C. engineers are

still roaming the Somerset country-
side with the famous test van. At the
moment it is resting at the village of
Kilve, not far from Minehead. The
3 -kilowatt transmitter is sending out the
usual signal so that engineers can wander
around drawing circles of field -strength.
Polar diagrams by the dozen are being
drawn, to determine the most suitable
site for the western regional transmitter.

NO EDUCATION " WAR "
ONE of the daily papers has, it would

seem, concocted a little war at
Savoy Hill. In fact, no such war is in
progress, but the writer in question
alleges that adult listeners refuse to be
taught ! He says they want to be amused
and demand entertainment from the B.B.C.,
not education. All of which has been said.
before. But the B.B.C. does not agree that
their policy of broadcast adult education

A BROADCASTING

suitable timing for educational talks.
Ways and means of Making this inquiry are
now being discussed between the Executive
Committee of the Central Council, the
B.B.C., and "statistical experts. Between
them they certainly ought to make things
hard for the entertainment enthusiasts.
Still, most people can now tune in one of
the foreign stations that still retains the
ingenious idea that people listen for
entertainment !

HOUSE STUDIO

Broadcasting House as it will be. This is a photograph of the architect's mcidel Of the giant
studio which will be the chief feature of the new Broadcasting House in London..

An organ is hidden by the grille at the back of the stage

has failed. There is more than a chance
that it will be extended.

PEACEFUL PENETRATION
WE say there is a chance of this

happening because the B.B.C. states
that it is considering a statistical survey
of listeners' tastes, habits, and requirements
with regard to education. The idea is to
determine the most generally acceptable
method of presentation and the most

0 0

An automatic
S 0 S sender. if
this American
idea comes into
general use it
will over -ride the
old sea dictum
that an operator
stays at his post
in case of emer-
gency. This
machine will
continue trans-
mitting S 0 S
signals and lati-
tude and longi-
tude messages
for 14 hours ; it
has a range of

50 miles.

ABOUT WAVELENGTHS
SINCE the change -over in wavelengths

between the London National and
Regional stations, for periods when only,
one station is broadcasting, fewer con -
plaints have been received of poor reception.
The 356 -metre station at Brookmans Park
has undoubtedly a much greater service
range for British listeners than the 261 -
metre station. Of course, in all regional
centres there will have to be one fairly
short wavelength and, if the region is
lucky, it will have one fairly long wave-
length. For the Northern Regional
centre the National outlet will be on 301
metres, and the Regional on 479 metres.
We southern listeners will have a good
opportunity to test the relative carrying
powers of these two wavelengths when the
stations start up w ithin the next six months.

THE " ROOSTERS "
ONE of the bright spots of the vaudeville

broadcasts during Christmas will be
the ever popular War -time concert party,
the " Roosters." They are doing a sketch by
Percy Merriman entitled " Tommy's Christ-
mas," and this should be well worth
watching for.

The B.B.C. has renewed for the ensuing
season its arrangement with the Reid
Orchestra, of Edinburgh, for the broadcast
of excerpts from five of the orchestra's
concerts. These will be relayed from the
Usher Hall, Edinburgh, on Thursday
evenings.
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STENODE
OPENSTHERMIOKS EYES

EAGER as I am to see progress made in
wireless, I must confess that I am

!always a little sceptical about new in-
iventions for which big claims are made.
:However wonderful' may be the results
produced in the laboratory or at demon-
strations, I am never prepared to accept

The cabinet model Radiostat as
used by Dr. Robinson on his

American tour

them in their entirety until I have had the
apparatus in my own house and operated
it with my own hands. I approach any
new things in wireless, therefore, hoping
for the best, but quite prepared to meet, if
not the worst, at all events a severe
disappointment.

Hence, when I had installed thy Stenode
-which is, by the way, the only one in
the world now in private ownership-I
placed a large salt cellar on the t6p of it
so that the desirable grain should be handy
if needed. The model that I am using you
'can see in the first photograph, whilst
ithe second shows the original laboratory
.pattern in three large boxes. I hasten, by
the way, to mention that the gentleman

An account of a practical test of
the first privately -owned Radiostat

in the world
shown operating the set is not your
" Thermion." My set measures z6 in. in
length by to in. in depth by 8 in., in
height. The actual model which will
eventually be plaCed on the market is
.considerably smaller and it Will have only
one tuning knob, whereas mine has two
thumb -controlled dials. However, I could
not wait for the final model, to be ready, so
I had a set specially made for me from the
drawings of what we may call the inter-

' mediate pattern; that is, the stage on the
road towards compactness and simplicity
which comes between the original labora-
tory type and what will be the broadcast
receiver. It is no use, by the way, writing
to me to ask where you can obtain one.
For the moment you cannot, and when
sets are available the various manu-
facturing firms who are making them will,
no doubt, advertise the fact.
Simplified Tuning

 The two condenser dials tune respectively
the frame aerial and the oscillator. In the
type that will go on to the market these
two will be ganged. The photograph shows
four other knobs, but one of these was
unnecessary and has since been removed.
The only ones now remaining are that near
the bottom left-hand corner of the set
which operates a wave -change switch, the
one near the condenser dials which works
a volume control, and one rather to the
right of the middle of the set by means of
which switching on or off is done.

I need hardly tell you what was the first
test I made after switching on. What would

. you have done yourself ? Wouldn't you
have tried to sec whether Stuttgart and
Graz could be received with the London

Regional in full blast? In case, by the way,
you are not familiar with the wavelength
tables, let me mention that each of these
stations is separated by 9 kilocycles from
"Raucous Reg.," Stuttgart being 3.7
metres above and Graz 4 metres below. My
aerial is just fifteen miles from Brookmans

'Park, whose wipe-out is such that, used in
conjunction with an indoor aerial, a
selective ." straight " set containing two
screen grid stages is very rarely able to
receive Barcelona (18 kilocycles away) on
the one side, or Hamburg (18 kilocycles
away) on the other, completely free from
interference. With less than two H.P.
stages or with a set of ordinary selectivity
the blanketing effect extends a good deal
farther.
A Convincing Test

Well, first I found the London Regional,
and then I tuned just a tick upwards.
There was- Stuttgart roaring in, and even
in intervals of the programme nothing was
to be heard of London. Then I dropped
down a tick below London-and in came
Graz. Now, Graz is a still more convincing
test station ; first of all, because the wipe-
out effect is usually rather greater below
than above and, secondly, because the
Austrian transmitter is not, as a rule,
strongly received. When he is coming in
at all well he is absolutely clear of London,
and even when he is at his weakest a little
careful tuning entirely cuts out inter-
ference.

That test was my first eye-opener. I
had seen the Stenode separate the stations
in London where Brookmans Park's field
strength is much less, but, frankly, I did

(Continued on next page)

The original laboratory model. This has been greatly simplified ; the modified type appears
in the heading
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not expect that it would do so in my house.
Its selectivity, by the way, is not pro-
duced by the directional properties of the
frame. Stuttgart and Brookmans Park lie
very much in the same direction from me,
but even if I turn the frame directly to-
wards Brookmans Park and tune to Stutt-
gart, I don't hear a sound of the Regional.

" Pretty good," thought I, " but I
really will test the thing out." At fifteen
miles "Noisy Nat." on 261.3 metres is a
very much stronger transmission than

982

"Raucous Reg." and has a far greater
wipe-out. Could the thing possibly bring
in Gleiwitz or Morayska-Ostrava, the
National's next door neighbours in the
wavelength tables? They lie 9 kilocycles
above and below, the wavelength difference
being 2 metres in the case of Gleiwitz and
2.1 in the case of the Czechoslovakian
station. I got both of them quite clear.
The selectivity then was amply proved.

Next for sensitiveness. Having made a
rough calibration of the set, I thought

THE \

FAIR
SEX-
Savo^N y Hill has
been trying out
a Lady An-
nouncer recent-
ly, but there
seems no im-
mediate possi-
bility of the fair
sex monopolising
the B.B.C. micro-
phone. Other coun-
tries have tried it
with success. Italy
specialises in women
broadcasters.

The orobable reason
for this is, that the
Italian language is al-
most as liquid as the
French, and certainly not
so gutteral as the Spanish.
It is admirably suited to
the female voice, and the
diction of these lady an-
nouncers is extraordinarily
clear, as you can prove for
yourself by tuning in to at
least four of the Italian stations
which can be heard on practic-
ally any night.

Radio Roma, the giant 75-
kilowatter, has Signora Luisa
Boncompagni (4) at the micro-
phone-a very popular personality
with a bell -clear voice. At Naples
is Signora " Rosa di Napoli "(1)-
literally " Rose of Naples "-which
is a pet -name given to this announ-
cer by listeners.

Other women announcers use their
microphone " stage -names," in pre-
ference to their real names; Signora
Maria Rosa (2), for instance, at the
Turin station. Her real na,me is Signa
Cosini. Turin is well received in this
country, owing to its Dower of over S
kilowatts.

Still another woman announcer is to be
found at Genoa (Radio Genova). Here
Signora Lia Cavinagli (3) does her bit
before the microphone, both in an-
nouncing and directing programmes,
and you may often hear her on 379.5
metres.

Apart from the rather natural
interest which centres on a woman
at the microphone, there is a very
real advantage in the feminine voice,
for some purposes of announcing,
the higher frequencies predomi-
nating, and making for clarity.
It is notable that women's voices
are often more easily heard over
the telephone, there not being
so much bass to " cut off,"

-AND
THE

MICROPHONE
and this makes for a greater
sound intelligibility which
may be an advantage
where reception condi-
tions are difficult.

It is rather surprising
that America, who
would be willing to try
anything enterprising
in the announcing
line, to make pub-
licity broadcasts
more popular, has
never gone in seri-
ously for women
announcers. Per-
haps it is because
America has a
" bass " com-
plex, as you
may gather
from the
tonal bal-
ance of most
talkie films:
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that it might be a good idea to work
upwards from Leeds. Though Leeds has
a rating of only 16o watts and is 200 miles
away, I found him at the first attempt,
tuning straight on to the loud -speaker and
obtaining fine volume ; though there was,
of course, the fadinac' that one associates,
with all shorter -wave transmissions. Work-
ing slowly upwards,I found three Swedish -
speaking stations before I encountered
Warsaw No. 2 011 214.2 metres. Clearly,
then, the three must have been Joenkoep-
ing, Kristinehamn, and Gavle. Two
series of jumbled sounds indicated common
wavelengths, and then came Helsinki,
which was fair, though not strong. Fecamp,
a small French station, came in well and
Cork was a big signal.

I won't go through them in detail. Let
me just say that Beziers, Belfast, Lbtz,
Juan-les-Pins, Leipzig, Toulouse (PTT), and
Horby were all pulled in at fine strength
before the National was reached.

Nearly Every Station
After three days with the Stenode, which

time sufficed for an accurate large-scale
calibration chart to be made, I had
revived on the loud -speaker, with three
exceptions, every European station between
200 and 55o metres that has 'an individual
channel. The exceptions were Almeria,'
Barcelona No. z, and Oviedo, none of
which appeared to be working. The stations
received included such tiny fellows as
Fredriksstad and Freiburg.

With a set of this kind, then, the whole
of Europe, at any rate, is the wireless man's
oyster. I have not yet had time to explore
in detail the long waves, but I have not
the least doubt that within a day or twcrI
shall have logged every station contained
within their compass.

One most important point remains. I
can hear the reader asking by this time:
" Selectivity and sensitiveness are all very:
well, but what about quality? " Thanks
to the corrector circuit which it incor-
porates, one can adjust the reproduction
to suit one's own likings. It ought by
all the theories to be utterly lacking in top,
and if it were so it wouldn't suit me at all,
for I am not of those who like " woomfy
loud -speaker working. As a matter of fact,
the upper- notes are magnificently brought
out and you can have as much real bass as
ever you like by merely altering the value
of a resistance. Both speech and music
from short-, medium-, or long-range
stations are as good as one could desire.

When I first thought of acquiring the
set it occurred to me that my batteries
were in for rather a bad time, since I am
not fortunate enough to have electric light
in the house. I have been pleasantly sur-
prised by the modest current consumption
of both H.T. and LT. of this big set. The
filament current is .7 ampere, or exactly
what my first single -valve set consumed.
The high-tension current totals 3o milli-
amperes, which is well within the compass
of even a small high-tension accumulatbr
battery.

This is the kind of set that one has been
longing for ever since wireless was wireless.
I still have a lurking fear that I shall wake
up and find that I have dreamt it all.

THERMION.
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fe OU experts say it is easy to get for-
eign stations; but let me tell you that

all I ever hear are the two London stations.
And even if I got these wonderful foreigners
I should never know one from the other !"

Now, that sort of remark-actually made
to me a few days ago-is enough to pro-
voke a really heated discussion. Instead,
it has prompted me to write this article.
Supposing we start by asserting that, under
present conditions, almost any valve set
can be made to receive several foreign sta-
tions. Then in answering the question :

OUTDOOR AERIAL

70 FEET
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In this seasonable article ALAN HUNTER tells how to get
those foreign stations and how to identify them when they
have been logged. Outstanding B.B.C. items are included.

(laminar Wirete5

UNING
jhe CHRISTMAS*

BROADCASTS
when the Nativity Play from the fourteenth -
century church at St. Hilary, Cornwall,
will be broadcast. The B.B.C. engineers
have made great strides in land -line qual-
ity, so in this broadcast there is no reason
why distance should not lend enchantment.

Regional Broadcasts
For Regional listeners on December 23,

a Christmas Miscellany is promised. So is
a broadcast of the Lord Mayor's Dinner at
the Guild Hall. This evening is also not-
able for the broadcasting of a very long

20.000 OH -M1 H.T+
VALVE

V

(PRESET CONDENSER

N°60 CENTRE

OR )(TAP

0003 mid

Mn

EARTHED

MOVING PLATES

BURIED PLATE OR

MAIN WATER PIPE

G.B.

45-60 VOLE

5,000 OHM
VALVE

Outstanding points that need attention in a two -valve set for long-distance reception

"Well, why don't I get them ? " we shall
surely come across several valuable hints
and tips.

Before we venture abroad, let us see
what the home stations have to offer for
Christmas. A pantomime, provided by
Ernest Longstaffe, will be broadcast to
Regional listeners on Christmas Eve, and
to National listeners on Christmas night.
Little Red Riding -Hood, in its radio version,
should be very acceptable to listeners
young and old.

I expect a great many listeners will be
looking forward to Monday, December 22,

excerpt from The Love Race, relayed from
the Gaiety Theatre, London.

One of the departures in this year's
Christmas programmes by the B.B.C. is a
long spell of gramophone records, from
noon until 3 p.m. on Christmas Day, via the
Regional station. Dance music from the
regional and the Daventry national wave-
lengths will start at 10.45 p.m. on Christ-
mas night and continue until 1 a.m. on
Boxing morning.

A taste of long-distance reception, for
those who listen only to the local station,
will be the interchange of greetings between

Britain and America, which it is hoped to
broadcast some time during Christmas
night.

As far as I can see from advance pro-
gramme information, the B.B.C. is offering
listeners every inducement to remain tied
to the local station ! Some of the pro-
grammes certainly breathe the spirit of the
festive season. But as Christmas will,
this year, extend from Wednesday to the
following Monday, there is a glorious
opportunity for local listeners to become
quite expert in receiving foreign stations.
Foreigners on a Two- valver

I have said that nearly every valve set of
to -day is capable of bringing in some for-
eign stations. Even a two-valver, pro-
vided it has reaction, can, with careful
manipulation, reproduce at moderate loud-
speaker strength such stations as Rome,
Toulouse and Cologne. The more effici-
ent the aerial and earth with such a set, the
greater will be the strength of foreign sta-
tions received. So if the two -valve owner
has ambitions to cross the channel by radio
this Christmas, I suggest an overhaul of the
aerial system. The earth wire might well
be renewed, for this connection is just as
important as the aerial wire.

I frankly admit that you must be fairly
expert to get foreign stations on a two-
valver, however good the aerial may be.
Usually it is a question of understanding
the reaction control, and of realising that
adjustments of the reaction knob imply
re -adjustments of the tuning knob. The
detector valve in a two-valver owes its
sensitivity to the application of reaction.
If reaction cannot be applied gradually and
smoothly, the detector valve cannot be
brought to its most sensitive condition,
which is just below the point of oscillation.

Here is a simple test to determine whether
reaction is being efficiently applied to the
detector valve. Increase reaction until
the detector valve oscillates at, say, 5o
degrees on the tuning dial. Then decrease
the tuning dial setting and see whether
oscillation ceases at the same point that it
started. Sometimes it will be found that
there are several degrees between the point
where oscillation starts and the point where
it stops.

This is known as reaction overlap. It is
caused by incorrect working of the detector
valve. When present, it prevents the

(Continued at foot of next page).
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For the Newcomer to Wireless CONDUCTANCE
ffi111111MUTUAL

I NOTICE that in all published data
./ for val;ies the factor mutual conduct-
ance is given. It must be very important,
for often a strong point is made of the
big mutual conductance of a particular
valve, but I haven't the least idea what
it means. I wonder if you could explain ?

We may call the mutual conductance
the efficiency factor of the valve. The
higher the figure the better is a valve
fitted to do the work for which it is
designed.

Please go on.
Let us take an analogy. In order to

see the relation between motor car
engines of to -day and those of twenty
years ago we could very well make a
comparison between them in the matter
of 'horse -power produced from a given
engine weight. For example, if an old
engine was found to weigh 500 lb., and
to have a horse -power of so, we could
say that its weight efficiency factor was
so divided by 500, or .02. A modern
engine might give the same horse -power
with a weight of only 200 lb. Here the
weight efficiency factor would be so
divided by 200 or .05. Do you follow
the idea?

Yes, that's quite plain.
To simplify matters we could knock

off the two noughts from the weight in

pounds and we should then have
efficiency factors of 2 and 5, which
would serve very well for the purpose of
comparison.

I follow. Now about valves.
If you think for a moment you will

realise that generally speaking' high
amplification goes hand in hand with
high impedance in the wireless valve.

Is that so? Wait a minute. I've got
a valve list in my pocket. Yes; here's an
R.C. valve with an amplification factor
of 5o and an impedance of 6o,000 ohms.
And then there's a medium impedance
valve of 20,000 ohms with an amplifica-
tion factor of zo. This power valve has
an impedance of only 3,50o ohms, but
the amplification is 8. The next one is a
super -power valve with an impedance
of 2,000 ohms, and an amplification
factor of 5. Yes, I realise that a high
amplification factor seems to mean a
high impedance.

If you had looked through a similar
list published five or six years ago you
would have found that impedances were
ever so much higher in proportion to the
amplification factor. For example, the
original Ora valve had an amplification
factor of only 7, but an impedance of
40,000 -ohms.

Do you mean that progress has been

made by getting a bigger amplification 111

for a given impedance ?
That's it exactly, and the higher the

relation between amplification and im-
pedance the more efficient the valve is. ill

Take, for example, an output valve. 111

Here we want low impedance in order to
bring out the deep notes, but we also Jill

want a respectable amplification factor 11

to provide sufficient volume. Suppose
we fix 1,500 ohms as the most desirable ".
all-round impedance for the output valve ill

in a wireless set, then clearly the bigger 111

the magnification we can get with such 111

an impedance the better the valve is. 11

That's quite clear. But just how does lit
mutual conductance come in?

11The mutual conductance figure is
simply -the amplification factor divided
by the impedance. If we left the imped-
ance figure complete this would give us 111

the mutual conductance in amperes, but ill

as we want the answer in milliamperes
we multiply the amplification factor by

111',coo before making the division.
Here's a valve with an amplification 11

factor of 3.6 and an impedance of 5,400 it,
.ohms.

Then the mutual conductance is
3,600 divided by 5,400 or just about
2.6?

Yes, that's the figure given.

III

I;

"TUNING -IN THE CHRISTMAS
BROADCASTS"

(Continued from preceding page)
detector valve from working at its maxi-
mum sensitivity. One way of reducing the
trouble is to lower the anode voltage of the
detector valve. If the two -valuer has only
one high-tension positive connection, and
reaction overlap is noted, it is worth taking
a separate high -tension -positive lead from
the detector valve circuit. If the two
valves are transformer coupled, the anode
voltage for the detector will be supplied
through the primary winding. The end of
the primary remote from the anode of the
detector valve should be taken to a voltage
of, say, 45 to 6o volts.

On a two-valver with good reaction, and
assuming a moderately efficient aerial, one
should be able to bring in at least three
foreigners. The easiest is probably Rome,
on 441 metres. This station should be
heard between the settings for the Midland
Regional and the London Regional sta-
tions. It is a very easy station to identify.
They have a lady announcer at Rome who
says : "Eh-yar Radio Roma." As Rome
nearly always relays Naples in the evening,
she says "Radio Roma Napoli." Another
distinctive feature of Rome is the interval
signal, which, once heard, can never be
forgotten. An air is played by means of
oscillating valves.

As this station has a power of 75 kilo-
watts its goo miles distance from Londdn

does not prevent it from being heard with
great clarity on almost any set. The lady
announcer ends up with ':Buona notte a
luta!"

Another station a two-valver can pick up
quite easily is Toulouse. Although it is
over 500 miles from London, Toulouse is
one of the strongest signals received from
the Continent. They always seem to have
the same announcer at this station. His
"Alto. Ici Radio Toulouse!" is unmis-
takable. And the announcer always says
"Ici Radio Toulouse" before and after
every item broadcast. The dial setting for
Toulouse is about so degrees above the
London Regional setting.

The third station for two-valvers is
Cologne. On a wavelength of 227 metres
this station is very strongly heard in Lon-
don. It is really not very far away, only
300 miles. Birt its power is only 5.7 kilo-
watts. To those unaccustomed to foreign
station reception the German announce-
ment from Cologne is rather a teaser.
Here it is : "Achtung fur die Westdeutschen
Sender." This means attention for the
West German transmitter.

As Langenberg relays Cologne, one hears
the same announcement. On most two-
valvers it should be possible to hear
Langenberg, although as it comes in only
a degree or so below the Midland Regional
setting there is a probability that it will
not be received clear of interference.

The long wavelengths are worth the

attention of two-valvers, and for that mat-
ter three-valvers. If Daventry 5XX is
heard at really good loud -speaker strength,
there is every reason to expect Radio Paris
at moderate loud -speaker strength. This
powerful French station should be heard

o degrees or so above Daventry. The call
sign between announcements is : "Ici
Radio Paris."

Just below Daventry is the Eiffel Tower
station, which should also be heard quite
easily on simple sets. These two French
stations are little more than 200 miles from
London, they are on fairly high power, and
their long wavelength transmissions do not
become attenuated in the manner common
to medium wavelengths. Another advan-
tage of these long wavelength stations is
that they can be heard during daylight
just as well as at night. Moreover, they do
not fade like medium waves.

Although I have barely fringed the possi.
bilities of long-distance reception on
medium -power sets, I hope I have con-
vinced some readers that this Christmas is
going to be well worth while in a radio
sense. The great power of foreign stations
as received here is making us realise that
our tight little island is no longer immune
from Continental influence. Tune in a
German orchestra playing, rather inevit-
ably, something by Johann Strauss, or a
novelty orchestra from Gay Paris and then
see if you do not agree that variety is the
spice of life
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Constant, clearer reception- the Exide

High Tension Battery gives you the programme full and faithfully . . . it

adds nothing, no background of buzz or crackle, no harshness .

. . . it makes your set more stable.

Improved selectivity - the Exide H.T. Battery

helps to cut out interfering stations . . its voltage does not fluctuate or

fall. It gives silent, steady service to the end of ifs charge . . . and it

can be easily, cheaply recharged - no new batteries to, be bought .

you listen at less cost with the Exide H.T. Battery in your set.

Make sure it is an Exide - keep in mind Ihaf nine out of every fen British

ships rely for their wireless on the tX C Battery
Prices per 10 -volt unit: W.J. 2,500 milliamps 5'. 0 W.H. 5,000 milliamps 613 0 W.T. 10,000 milliamps 92'=

From Exide Service Stations or any reputable dealer. Exide Service Stations give service on every make of battery
Exide Batteries, Clifton Junction, near Manchester. Branches at London, Manchester, Birmingham, Bristol and Glasgow

Fo Ensure Speedy Delivery, Mention "A.W." to Advertisers
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Give Pertrix Dry Batteries
and Accumulators as Presents

this Year

DRY BATTERIES
6o volt Standard
90 " ,,

8/-
11/9

6o volt Super
100 " "

13/-
21/-

,I00 " 13/- 120 " 25/6
120 " " 15/6 150 " " 31/ -

The Improved Pertrix Accumulators are
sold in all capacities at prices ranging from

4/6. Ask your dealer.

Good company . . . bright lights . . .

a cheery fire . . . happy laughter . . .

and music clear and pure from a good radio
that has been made better by Pertrix.
What more could one wish for ?

It is because NO sal -ammoniac is used in a Pertrix
Battery that it gives the purity of current that is so
essential in obtaining perfect reception. So don't
forget, make it a Pertrix Christmas this year, and
enjoy your radio.

Pertrix Accumulators more than do their bit in giving
you better L.T. current, too.

SUPER LIFE
DRY BATTERIES

AND ACCUMULATORS
Pertrix Limited, Britannia House, 233 Shaftesbury Avenue,

London, W.C.2. Works : Redditch.

Mention of Amateur Wireless to Advertisers will Ensure Prompt Attention



DECEMBER 20, 1930 987 (I =Wu- Wirelesj

CladVie.444-eil 40%.041.%.100%0041,00ftw.

A D.C. PROPOSITION
USERS seem to be fairly wellA.G. catered for ;these days, but D.C.

has not received the same attention. True,
there are quite a number of published
designs and several manufacturers will
supply mains sets for D.C., but one cannot
really consider the average D.C. user to be
adequately treated.

A particularly difficult supply to deal
with is the ioo-volt D.C. which is found in
various parts of the country, It is almost
hopeless to try and work a radio set from
such a supply, because by the time one
has taken grid bias and filament voltages
there is only about 8o volts left. One can,
of course, use a separate grid battery and
be content with a small output, but it has
to a very small one. The undistorted
pow r output increases rather more rapidly
tha the square of the voltage, so that if
We Ian double our voltage we get at least
four times the noise.

One solution of the difficulty is to use
8o volts of accumulators and to posh these
in series with the mains, making a grand
total of i8o volts. When the set is not in
use, a switch can be thrown over which puts
these accumulators on charge across the
mains, thereby keeping them always up to
scratch. This then becomes a practical
proposition, for with i8o volts and two
P65o's in parallel or push-pull one can
begin to talk business.

CONCERNING MAGNETISM
ISEE that the Royal Society has
appointed Dr. Kapitza to a- Messel

Professorship and have given a grant of
i5,000 to the University of Cambridge

for a special laboratory in which his
startling researches into magnetism are to
be continued. In .spite of all our gropings,
we have to admit that the essential nature
both of magnetism and electricity still
remains a profound mystery. More work
has, perhaps, been carried out in purely
electrical research than in the sister
science though Professor Kapitza is now
adjusting the balance. He has already
succeeded in creating magnetic fields having
the enormous intensity of 350,000 gauss,
and hopes to increase this to a million lines
per square centimetre. For the former
figure a generator rated at 2,000 kilowatts
sends a current of no less than 72,000
amperes through a small coil. The current
is naturally only momentary, or it would
disrupt the winding-and everything else
within range, I should imagine. The new
experiments are expected to throw fresh
light upon the constitution of the atom,
and more- particularly upon the physical
nature of electric resistance.

THE B.B.C. IN SCOTLANDrrRINGS are looking up beyond the
I Border. When opening the new B.B.C.

premises " in Edinburgh, Mr. Adamson,
the Secretary for Scotland, laid stress on
`the fact that not only was the new studio
the largest and best equipped in the whole

of Britain, but that the B.B.C. intended to
make fresh efforts to foster Scottish senti-
ment and tradition. He did not, however,
proceed to hit the nail right on the head by
promising an immediate reduction in the
licence fee ! But, quite seriously, I am glad
to see signs of improvement in the B.B.C. -

senice for our northern readers, because
judginab from some of the letters I occasion-
ally get from that quarter, they seem to
have had some serious grounds for com-
plaint.

HOW DO YOU FIND IT ?
MY aerial is just fifteen miles. as the

crow flies from Brookmans Park.
Therefore it requires no great stretch of the
imagination to perceive that thee field
strength of the London Regional transmit-
ter is pretty considerable in my locality.
When I tell you_ that, even with a small
transportable with self-contained frame
aerial, the strength is such that I have to
use a hefty amount of volume control to
prevent the roof from being lffted4 you will
obtain a useful working idea of the way in
which " Raucous Reg " comes to me and to
my friends and neighbours. This being so,
you would imagine that he would be cap-
able of drowning any interference arriving
from a range of several hundred miles; in
other words, that ' he would sit upon
Stuttgart, . drowning the latter's voice.

-But it is not so, - dear reader. With a
receiving set selective enough to have a
useful gap of complete silence between
Rome and Stockholm, and to bring in
.Langenberg quite free from 5GB (the
latter being just -forty-five miles away),
Stuttgart pushes his way through the
London programme and causes constant
interference. What reception of "Raucous
Reg " must be like for those who live further
away from him than I, I can only imagine.

THE NEXT MOVE
AT the moment we appear to have

reached one of those queer little dead-
locks that arise when neither side will
budge an inch. The B.B.C., in its usual
futile way, makes a statement about the
"inevitable  interference," and talked
vaguely about possible wavelength changes
on the part of Stuttgart. Meantime the
German authorities are fairly happy, since
in their own service area they are success-
fully shouting down "Raucous Reg," and
they maintain that if anybody does change
his wavelength it will not be Stuttgart.
Ire' passing, I quarrel rather with the
adjective " inevitable ", as applied by the
B.B.C. to the interference. With my
Stenode I can receive " Raucous Reg " clear
of Stuttgart and vice versa. It Would
appear, then, that the interference is not
inevitable.

STILL MORE
T WILL return to this question in a

moment. Meantime, I just want to
breathe the word Heilsberg. The new
Konigsberg transmitter located at Heils-

berg will have come into operation by the
time that this appears in print. It is to
begin gently (!) with a power of 75 kilo-
watts, but in a matter of weeks this will
have risen to 120. On many receiving sets
his signals are bound to inteffere with those
of "Noisy Nat," and I suppose we shall
have more soothing syrup from the B.B.C.
on the subject. The result, though, is
likely to be that large numbers of listeners
will be able to receive neither the London
Regional nor the London National clear of
interference; and goodness knows what
steps, if any, will be taken by the B.B.C.
to produce an amelioration of reception
conditions. There will be still more fat in
the fire when 5GB comes down to a wave-
length not far removed from that of
" Raucous Reg," and the second northern
Regional programme is pushed out on
Aberdeen's wavelength.

WHAT'S THE REASON ?
TO return to that word "inevitable."

mentioned just now that with my Sten-
ode interference by Stuttgart with the Lon-
don Regional programme is perfectly avoid-
able. But for some reason, which completely
baffles me, the B.B.C. never appears to
have heard of the Stenode Radiostat. I
have searched in vain the columns of its
official publications for any mention of this
British invention, to which other papers,
Such as AMATEUR WIRELESS and the
Wireless Magazine, have devoted large
amounts of space since they realised its
importance. 'And not only the technical
papers, but also most of the important lay
organs recognise that the Stenode is not just
a stunt.

If the inventors of this system were a
manufacturing concern I could to some
extent understand the B.B.C.'s position.
But they are not. What they do is to say
to manufacturers : "Here is our invention.
Come and hear it, ask for any tests you
like, and if you are completly satisfied we
will give you full particulars and grant you
a licence to manufacture." Many impor-
tant firms have taken out these licences, and
one imagines that they must have been
pretty well satisfied before doing so. Yet the
B.B.C. has never heard of the Stenode !

A DIFFERENCE
GETTING on for two thousand years

ago it was said that -a prophet was not
without honour save in his own country.
Dr. Robinson, the inventor, is a prophet
in so far as he has shown us the way out of
our present wireless difficulties.. He is at
the moment not in his own country, but in
America, and there he is receiving his full
due of honour. Not only the wireless
papers, but also each and every one of the
big lay papers has made a " splash " feature
of the Stenode, usino.b such headlines as
only Americans know how to use.

IN -GERMANY
THERE is another rather interesting

point whilst we are on this subject. I
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On Your Wavelength! (continued)

happened to pick up the other day a back
number of the official publication of one of
the most important German broadcasting
authorities. Turning over its pages, I was
struck by a large heading : "Der Stenode
Radiostat." There followed along article
by one of the most eminent of German wire-
less engineers,* dealing with the Stenode
principle. The article concluded by saying
that the writer was making laboratory
tests and that he would shortly give the full
results of these. Meantime, this particular
broadcasting authority has found the
Stenode Radiostat so good that it is making
regular use of it for the reception of foreign
programmes for relaying purposes. Some
day, perhaps, the B.B.C. will awaken to the
fact that a British.inventor has produced
something of importance in the field of
wireless.

HIGH POWER

Wshouting -down competition in which
HAT will be the ultimate result of the

the wireless authorities of Europe are now
so happily engaged? The B.B.C. began it,
and now I think it is rather wishing that it
hadn't. In less than a couple of years it
will be wishing this still more so. Readers
will give me the credit of admitting that I
was one of the very few people who from
the very first denounced the Regional
Scheme as being utterly futile. If it is still
decided to carry it through, the ultimate
results are going to be these. First of all,
we shall snaffle nine wavelengths on the
broadcast band and make use of a super-
power transmitter on each. This will mean
that hundreds of thousands of present-day
receiving sets will be rendered useless for
any purpose but local reception. So far as
I can see, the only foreign stations that are
likely to be receivable when the scheme is in
full operation will be Rome, Stockholm, and
possibly the higher wave stations, such as
Vienna and Budaj est, which come through
well only when conditions are particularly
favourable.

COMPETITION!
RESULT number two will be the coin-

ing into operation of fifty or sixty even
higher -powered stations in foreign coun-
tries, and unless we are very careful even
local reception without interference may
become impossible. And there is another
cloud, no larger than a man's- hand as yet,
on the horizon. This is the Russian threat
or promise to install within two years a
hundred roo-kilowatt stations operating
within the limits of the broadcast band.
Let Europe pursue its present course of
broadcasting development and the jam-
miest of jams is inevitable.

A SOLUTION !
r DON'T like destructive criticism, and I
1 am going to offer once more a construc-
tive suggestion that I made some time ago.
Experience has already proved that high -
power stations with wavelengths below a
bit over 300 metres are pretty well useless,
since their service areas are so restricted.
Therefore, if we intend to put out super-
power on the wavelengths at present used by

Cardiff, Aberdeen, the relays, and Belfast,
we know perfectly well that no particular
good is going to come of it. The whole of
this country can be adequately served by
five high -power stations. My own sug-
gestion would be to increase the power of

DOCTOR WIRELESS
(A medical officer has reported that the

population of Daventry has become healthier
and happier since the wireless station has
been established.)

I
Oh, wireless is so bracing,
Better far than sport or racing,

For it brings you health, as well as hap-
piness.

So away with melancholy,
For the ether is so jolly,

And all your petty ailments plague you less.
2

If neuralgia makes you bellow,
Then Miss Harrison's sweet 'cello

Will charm it, as she does the nightingale.
And an hour of Ridgeway may go
Far to cure your old lumbago,

And for wrinkled brows the Kiddies' Hour
can't fail.

3
If arthritis makes you shiver,
And you suffer with a liver,
You will find that Mrs. Buggins is no bane.
A melodious cadenza
Will.banish influenza,

And jaded nerves are soothed by Jazzing
Payne.

4
A morsel of old Schubert
Is better far than Tube air,

Its glorious 'mid Daintree's dales and hills.
An orchestra symphonic
Is a never -failing tonic,

And you'll save a host of chemist's little
bills.

5
Sciatica is painless
With a dose of Stephen (Stainless),

And Leonard Henry drives the gout away.
While if the doldrums find you,
I hardly need remind you,

You might do worse than fry the "Roost-
ers " lay.

6
Oh, headphones are so jolly,
So away with melancholy

And let us hear no more of strain and
stress.

Plump for cheery Doctor Wireless,
For dispelling ills he's tireless,

And he brings you health as well as hap-
piness ! Percy Merriman.

NEXT WEEK'S ISSUE

Readers should note that
next week's issue, dated
December 27, will be On Sale
on Tuesday, December 23.

Just before Christmas Eve !

Order your copy
for the holidays.
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5XX to ioo kilowatts and to send the
National programme out from this station
only. With a power of re° kilowatts on a
wavelength of 1,554 metres, 5 XX should be
able to give excellent reception on even
single -valve sets throughout the country.
There is not the slightest need to cater for -
crystalisers since in a year or two from now
there probably won't be a crystal set in
existence; the need for greater selectivity
will automatically wipe out the crystal set,
anyhow. The Regional programmes I
would have transmitted by four stations,
using the 'highest " broadcast " wave-
lengths that we possess. We have four of
these in the wavelengths now used by
5GB, Glasgow, Manchester, and the Lon-
don Regional. We could therefore
reduce our requirements to four -chan-
nels on the broadcast band, and if we nt
to the next Conference prepared to ta. -0'a.
step of this kind I have little doubt hat
other countries would fall into line. At
present the whole position is simply silly,
and we are heading for chaos as fast as we
can.

THE INTERVAL SIGNAL
AT last, we are to have an interval signal

for our home stations, -and I, for one,
am very glad to hear it. It is more than
five years now since I first advocated this
improvement in the columns of AMAT UR
WIRELESS. What happened then, nd
still happens to-day-especially at Chfist-
mas-time, when thousands of new sets come
into use-is that during programme niter-,
vals people think that they have lost.the
transmission and start searching for it with
reaction tight coupled. Up and down they
howl during what is meant to be a silent
interval, and when the music starts again
it generally takes them some little time to
find the proper adjustment once more. If
there is an interval signal something
comes through all the time, and those who
are using valve sets for the first time do not
panic. But why-oh, why-make this sig-
nal the soulless and completely unoriginal
ticking of a metronome ? To my mind,
interval signals should always be such that
the station sending them out is easily
recognised.

A SUGGESTION
AND the solution is really delightfully

simple. Why not have for the
National transmitters the first four notes of
"Rule, Britannia," sent out by a valve
oscillator ? At present there are only two
National transmitters, and no one is going
to mix up 261.3 with 1,554 metres. If and
when the others come into operation they
could be numbered and each could send
the four notes in question plus one, two,
three, four, or five dashes. Then for the
Regionals. Why not four or five notes of
one of the old London street cries for
London, " The Cock of the North " for
Scotland, and so on ? Valve oscillators
are very satisfactory, and they are already
in use by many foreign stations, as readers
doubtless know. If the scheme suggested
were adopted, any British station could at
once be identified by its interval signal.

THERMION.
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THE HOW AND WHY OF RADIO

XIV WHAT YOU SHOULD
KNOW ABOUT METERS

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. It is intended to deal with every aspect of the subject
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
TO a beginner, the inanimate nature of

wireless must always be a handicap.
One cannot see the wheels going round, so
to speak. An electric current is not easy
to imagine; nor is a high -frequency wire -

Fig. 1. Two positions of a voltmeter are
shown here-one measuring the maxi-
mum voltage of a battery and the other

subsidiary voltages

less wave. But through the eyes" of
meters, we can gain some idea of what is
happening inside the set. We can see the
effect of a wireless wave on the current
flowing through the battery or other source
'of power. We can even see signs of distor-
tion that the ear cannot hear.

The two meters most commonly used in
wireless are the voltmeter, which measures
volts, and the ammeter, which measures
amperes. The voltmeter shows how much
voltage is applied to the anodes of the
valves; whether the battery is running
down; other very useful facts can be deter-
mined with this meter. Suppose we have a
set worked from a rzo-volt high-tension
battery; there might be two positive high-
tension supplies, one going to the 120 -volts
maximum and the other to 72 volts. While
the set is working, a voltmeter can be used
to see whether the required volts are being
applied. Note that the meter has positive
and negative terminals, which must be con-
nected to like poles of the battery, other-
wise the needle will be deflected in the
wrong direction. Fig. i shows the two
positions of the voltmeter for determining
the value of the maximum voltage and of
the subsidiary voltage.

The voltmeter is said to be in parallel
with the battery. The battery connections
are not intercepted. The positive side of
the voltmeter is connected to the positive
end of the battery and the negative of the
voltmeter 'to the battery negative. The
voltmeter has a very high resistance for the
object is to keep the current flowing through
the meter as small as possible. If an
appreciable current flows through the volt-
meter winding, some voltage will be
dropped across the meter and so the reading
will not be accurate.

The best voltmeter is the one that takes
the least current to deflect the needle across
the scale. In the moving -coil voltmeter
are many turns of fine wire. The resistance
may be as much as L000 ohms for every
volt on the scale. A voltmeter reading
from o to 25o volts would therefore have a
total resistance of 250,000 ohms. The

H'T+ I
60v

72v 'HT+2

120v 'HT+3

MT -

©D

frld/thmmeter
Fig. 3. Meters arranged at A, B and C,
measure separate anode currents. At D,

total current
accuracy of such a meter is near enough for
all amateur needs, and is much greater than
with the moving -iron meter, which draws
appreciable current from the battery.

One may often hear and be mystified by
the expression "load voltage." This is the
only voltage that counts. It is the value of
the potential difference between the posi-
tive and negative of the power supply when
that supply is delivering power. So a vol-
tage reading of a battery, or mains unit,
should always be taken when the set is
working, for then the load voltage will be
determined and not, the no-load voltage,
which is the value of the potential differ-
ence recorded when the supply is not
delivering power.

This load voltage is most important in
battery eliminators. It so happens that
the load voltage of a mains unit is seldom
as high as the no-load voltage. To take a
voltmeter reading of a unit not delivering

current to the set is to record something
misleading. A unit might give zoo volts on
no-load and when delivering say 20 milli-
amperes of current only 15o volts. A run-
down battery would also show a higher
voltage on a no-load test than when con-
nected to the set.

Voltmeters are available in various vol-
tage ranges. Some are wired so that two
or three voltage ranges can be covered in
one instrument, as, for example, o-to-io,
o -to -5o and o -to -25o volts. The low read-
ing voltmeter is not often wanted, since the
filament voltage and the grid -bias battery
voltage are not usually in doubt.

Now we come to the ammeter, which
works on the same principle as the moving -
coil voltmeter. That is to say, current
flowing through the coil tends to move the
coil so that its flux is at right angles to the
plane of the magnet surrounding it. We
say that a clockwise twisting torque is
exerted between the coil and the magnet,
against the anti -clockwise torque of Ulf
springs connected to the pointer.

In an ammeter the fine -wire coil is
shunted with low resistances, so that when
the meter is inserted in series with an
electrical circuit its resistance is negligible.
In this the ammeter differs from the volt-
meter. Remember this simple rule :

Voltmeter; high resistance; parallel.
Ammeter; low resistance; series.

We very seldom need an ammeter in the
wireless set, since the only large current is
that taken by the filaments, usually a total
of between .5 ampere and r ampere-in a
battery -operated set. We are much more

F
MILLIAMMETER)

Fig. 2. This is how a milliammeter is
used to show the anode current of a valve

interested in the small currents flowing in
the anode circuits of the valves. To mean
ure these curents we use the milliammeter,

 which has its resistance shunts arranged so
(Continued in third column of next page)
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THE simplicity of this receiver is such
that little remains to be said over and

above what was given in the construc-
tional details last week. Provided that
reliable resistances are used, which are
within a -few per cent. of the stated values,
the set will work without any difficulty and
will give very pleasing results.

Circuit Features
I have been asked what the particular

feature of the circuit is. The inquirer had
apparently tried some experiments with
the system (details of which have appeared
in certain American papers) and had not
obtained good results. The reason for this
is that the resistances have not been cor-
rectly chosen for our British valves, and as
the circuit is one in which the various vol-
tages at the different points must be just
right, the results are disappointing if the
values are incorrect.

I had just the same difficulty at first and
the circuit behaved rather like a poor two-

9°0

OPERATING THE
LOFTIN-WHITE 2

DECEMBER 20, 1930

Some further notes on the novel mains receiver
described in last week's issue

By J. H. REYNER, B.Sc., A.M.I.E.E.
valver of the ordinary
variety. When the
necessary alterations had
been made, however, the
difference was remark-
able. It gives more
volume than* any or-
dinary two, even of the
transformer -coupled
type; while, of course,
the cost is considerably
cheapened, due to the fact
that the smoothing re-

quired is less than usual, and resis-
tances are used for intervalve coupling.
Finally, since there are no coupling conden-
sers, it is particularly good on transients.

I referred last week
to the desirability of
using a choke- or trans-
former output circuit.
The last valve handles
a current of some 3o
to 35 milliamps, and
this passing through
the winding of ' the
average loud -speaker
will not be desirable
for any length of time.
True, in this case, the
current grows to its
normal value slowly
and dies away again
just as slowly, so that the high voltages
usually produced by the sudden interrup-
tion of the current will not occur. It is,
however, desirable to incorporate some

isolating device,
and this has the
further advantage
that it effectually
isolates the loud-
speaker from any
possible high vol-
tage in the set.

The, diagram il-
lustrates two
forms of output
circuit both of
which would be
suitable. The
device is not in-
cluded in the set
itself, partly in
order to keep the
cost low, and
partly because
many readers
themselves pos-
sess some such
arrangement. For
example; I have
been using this
receiver with a

moving -coil speaker, which possesses
a built-in transformer and therefore the
difficulty is removed.

This loud -speaker, by the way, is a large
auditorium model, yet I can produce loud
volume from this simple two -valve set with
surprising quality. A gramophone pick-up,
of the ordinary sensitivity, giving about
.5 to r volt, will produce adequate volume:

It is as well to reiterate that this set is
only intended for local -station work. It
will receive the Midland Regional pro-
gramme at,Elstree at good volume, but it is
not intended for distant reception. I hope
to describe very shortly a three -valve
Loftin -White set, having one stage of H.F.,
and this is capable of a really remarkable

11

LS Terminals:
on set -j-

2011 to carry

bieffict 500k'
rides"'

Two forms of output circuit suitable for the Loftin -White 2

performance. For all ordinary work, how.
ever, this two is efficient and inexpensive.

COMPONEN1'S REQUIRED
Ebonite panel, 12 in. by 8 in. (Trel-

leborg, Becol, Lissen)
Small drum dial, with .0005-mfd.

variable condenser (.1.13., Burton,
Polar, Formo, Lotus, Ormond)

r1)01-mfd. reaction condenser,
(Polar, Lissen, Bulgin, Lotus, J.B.,
Dubilier, Formo, Keystone)

Pick-up jack and plug (Lotus, type.
J.K.2 : Igranic)

400 -ohm panel -mounting potentio-
meter (Lissen, Varley, Igranic, R.I.,
Sovereign, Rotor)

Single -pole mains switch (Claude
Lyons, Bulgin, Utility, Igranic)

Baseboard, 12 in. by 10 in. (Clarion,
Cameo, Pickett)

Two four -pin and one five -pin valve
holder (Burton, Telsen, Lotus, W.B..
Benjamin)

Dual -range coil (Lewcos, D.W.A.)
.01-mfd. fixed condenser (Dubilier,

T.C.C.)
Two 1-mfd. fixed condensers (Du-

bilier, T.C.C., Lissen, Igranic, Fer-
ranti)

2-mfd. fixed condenser (Dubilier,
T.C.C., Lissen, Igranic, Ferranti)

Two 2-mfd. fixed condensers (800

volt D.C. test) (Dubilier L.S.B., T.C.C.,
Ferranti, Igranic)

.5-megohm grid leak (Dubilier)
Grid -leak holder (Lissen, Dubilier,

Bulgin)
50,000 -ohm spaghetti resistance

(Su!gin)
100,000 -ohm spaghetti resistance

(Bulgin)
20,000 -ohm spaghetti resistance

(Bulgin)
5,000 -ohm power resistance (Col-

vern, Ferranti, Varley)
400 -ohm resistance (Colvern)
High -frequency choke (Telsen, Var-

ley, Lissen, Readi-Rad, R.I., Lewcos)
Mains transformer, with following

secondaries; 375 v.-0-375 v., 40 m.a.,
5 -volt C.T. 1.6 amp, 6 -volt C.T. .25
amp, 4 -volt C.T. I amp (Savage,
Wearite)

Smoothing choke (Lotus, Igranic,
Varley, Lissen, R.I.)

Two terminal strips, 2 in. by 2 in.
(Readi-Rad, Junit, Belling -Lee, Becol)

Four terminals marked: L.S. -
L.S.-, A, E (Belling -Lee, Clix, Eelex,
Burton, Igranic)

Screen -grid connector (Belling -
Lee)

" WHAT YOU SHOULD KNOW
ABOUT METERS"

(Continued from preceding page)
that the pointer moves for thousandths of
an ampere, or milliamperes. The
ammeter, measuring milliamperes, is con-
nected as shown by Fig. 2.

Note that the milliammeter intercepts the
anode circuit between the anode of the
valve and the positive side of the power
supply. The positive and negative con-
nections of the meter must be connected as
shown; that is, negative to anode and posi-
tive to battery positive. As shown, the
meter will record the anode current of that
particular valve. To measure the total
current consumption of a three-valver with
separate anode feeds, the meter must be
connected in the negative battery lead,
since that is common to all.

Fig. 3 shows how the separate anode cur-
rents of each valve can be measured by
inserting the milliammeter at A, B and c, and
how the total anode current can be meas-
ured at D. " HOTSPOT.

NEXT WEEK :-XV : " Simple Radio
Formulas.
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elease

that beataq
of tone from
your set.

Within your radio receiver, fettered and helpless, lies a rich tonal quality you have never heard
The wonderful 66R-designed and

constructed of the finest materials
obtainable-with its robust magnet-
micrometer adjustment, and precision
movement of "butterfly wing" sensitiv-
ity is the last word in loud -speaker units.

IT IS THE KEY THAT UNLOCKS
THAT IMPRISONED BEAUTY

Connected to a Blue Spot 66R Unit
and 37R Chassis, your set immediately
responds, and the beauty of tone you've
been so long denied is there living and
pulsating.
Blue Spot Power Unit Type 66P 27/6
Blue Spot Major Chassis Type 37R - 15j.
Blue Spot Special Chassis Type 31R - 10/6

HIE IBRITIffil IBM APIDI ICIDMIPANY IUD
BLUE SPOT NOUSE  94/96 ROSOMAN STREET  ROSEBERY AVENUE  LONDON  E C i

Phone : Clerkenwell 3570. Grams : "Bluospot, Smith, London." Distrilutors for Northern England, Scotland and North Wales .
H. C. RAWSON (Sheffield and London), LTD., 100 London Road, Sheffield; 22 St. Mary's Parsonage, Manchester; I B3 George St., Glasgow

To Ensure Speedy Delivery, Mention !`.4.W." to Advertisers
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VARLEY
IMPEDANCE
MATCHINGOUTPUT
FORMER22/6
TRANS -

Perfection in every
stage of every circuit

YOU will notice the difference the moment you fit Varley Com-
ponents. Use them for your new receiver and get perfection in

\ every stage. Build them into that older set and bring it up to date.
From aerial coil to output transformer, the long Varley range in-

cludes almost everything you need. Varley Components have built,
up a reputation for accurate workmanship and careful design. Every
one has in it Varley's specialised experience of over 3o years.

Your dealer stocks Varley Components-call and examine them.
Christmas is here !-there are ideal gifts among the Varley range.

WRITE for the section of the Varley Catalogue that interests you.
Section A. All -Electric Receivers and Radio -Gramophones, Pedestal

Loud -speakers, Gramophone Pick -Ups, Auto -Arm and Volume
Control.

Section B. and C. H.F. Chokes, Coils, Resistances, Potentiometers,
Rheostats, R.C. Couplers, Anti-Mobos.

clSection D. L.F. Chokes anL.F. Transformers (Intervalve, Push -
Pull, Output, etc.)

Section E. Mains Transformers, Mains Chokes, Power Resistances
and Power Potentiometers,

Advertisement of Oliver Pell Control Ltd., Kingsway House, 103, K g, -
w ry, London, W.C.2 Telephone: Holborn 5.7,,;

POLAR AGAIN SPECIFIED

THIS TIME for the "CHALLENGE" RADIOGRAM

POLAR " UNIVERSAL "
0005 - 7/6

DRUM DRIVE - 8/6

Chosen by the designers because of
their outstanding and proved merits.

YOU WANT 2 "UNIVERSALS"
AND 1 POLAR DRUM DRIVE
to ensure the finest results.

POLAR - UNIVERSAL "
A condenser specially designed
for ganging. Fitted with de-
tachable spindle - various
lengths supplied. Baseboard
mounting lugs ensure rigidity
and accurate alignment. Locked
rotor vanes. Screens easily fitt-
ed between units. May also be
used as a single unit. Suitabl
for mounting to any type of

S.M. drive.

POLAR DRUM DRIVE
An improved slow-motion drum
drive with smooth, precise action.
Clearly marked scale, o -r80. Re-
cessed aperture with window for
illumination. Metal Escutcheon,
Bronze finish. Suitable for single
or ganged condensers mounted

parallel to panel.

Polar Catalogue Free.

WI NGROVE 8( ROGERS LTD 
188-9, STRAND, LONDON, W.C.2

POLAR WORKS, OLD SWAN, LIVERPOOL.

Please Mention "A.W." When Corresponding with Advertisers
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BROADCAST ARTISTES Ficfu

ETHEL WALKER.-As an
exponent of modern music, especi-
ally that of MacDowell, Mist
Ethel Walker is especially noted.

JERRY HOEY.-For many months
now Jerry Hoey has directed the fine
little orchestra known as the Piccadilly

Grill Band.

SIGNOR LENGHI-CEL-
LINL-In the earlier days of
the Queen's Hall concerts. his

name frequently appeared.

FiriVESTHER COLEMAN.- A singer
who has made her name by her artistic
work and the many recitals she has

given.

MARY OGDEN.-A fine con-
tralto. Born in Manchester, she
went in particularly for oratorio

work.

DORIS VANE.-One of the
original " Follies " of Pellissier's
famous troupe. Miss Vane is a

fine singer and act

JESSE STAMP.-Chief trombone
player in the Queen's Hall Orches-
tra. A pupil of the Manchester
Royal College, Mr. Stamp has

played in all the great orchestras.

LEONARDO KEMP. - At
present running the orchestra
which brondeints twice weekly

from the Piccadilly Hotel.

HELEN ALSTON.-A fine
singer, she is known on all the big
concert halls, as well as broadcast

concerts.

ARTHUR KENNEDY. -A well-
known provincial musician and con-
ductor, often heard through the
Regional station, when he conducts
the Midland Wireless Orchestra.

400" ^111r

JOSEPH LEWIS.-Late of the Birmingham
station, is now at Savoy Hill, where he takes
an active part in the practical side of pro-

gramme making.

JOHN PERRY.-A tenor of
exceptional quality and compass ;
as he has sung some thirty prin-

cipal roles, his experience may
be considered wide.

MURIEL CHILDE.-A clever
artiste, who has been heard over
the ether as well as in many pro-

vincial concerts and halls.
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THERMION SAYS :
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"GIVE YOUR SET A CHRISTMAS PRESENT"
T SHALL never forget the Christmas
1 when Mrs. Thermion, full of loving pride,
handed me the compliments of the season
and the world's worst transformer. Of
course, one should not look a gift trans-
former in the primary impedance. Still,
one glance was sufficient to show it to be
the kind of thing that causes stout fellows
to be filled with a longing to bury it deep
in the barrenest part of the garden.

Since then we have come to a much better
arrangement, such as I strongly recom-
mend to all readers. She presents me with
silk stockings and things, and I give her
valves and moving -coil loud -speakers. Then,
when the glad season is over, we solemnly
swop presents.

It is, I think, the duty of every wireless
man to give his set a Christmas present;
and here I may remark that the business of
squaring your conscience is the easiest
thing in the world, once you know how.
For instance :-

" I would like to give my set a new out-
put valve, but it does seem a bit selfish."

"Doesn't the family enjoy the music
from your set ? "

" Why, of course."
"And won't the valve improve the

music ? "
" There's no doubt about that."
" Then, by giving it a new valve you are

performing a most unselfish deed, since you
are increasing the joy of your family."

You see ?
Of course, the best present that you can

give your set, really, is a thorough overhaul,
going over all the wiring and possibly
substituting up-to-date components for old
ones. And there is a nice long time to do
it in this Christmas, for there are four
whole days' holiday from the Thursday
onwards. But I am not going to recom-
mend this course, for I know that if I did
so thousands upon thousands of families
would heap curses upon my head, since the
wireless set would be silent over the whole
of the Christmas holiday.

A Few Hints
Still, if you won't let on that,1/4 I am

responsible, I can, I think, give you one or
two little hints and tips that will help to
pass the holiday time happily whilst
greatly improving the performance of the
set. For instance, a jolly and quite inex-
pensive little present to the family is a
slow-motion dial for the reaction control.
This can be fitted in a trice (whatever a
trice ,may be !), and it does make the
tuning -in of foreign stations a whole heap
easier. And if those valves have seen their
best days I am sure that the family would
appreciate a new lot.

And then there's that low -frequency
transformer-not, perhaps, the world's
worst, but, at any rate, not quite the world's
best. At the glad season you might as well
make the family a really good present and
buy them an up-to-date transformer, even
if it does cost thirty bob. You can change a
transformer pretty quickly without disar-
ranging the set, for all you have to do is to
whip off the terminals and lift aside the
connecting wires. Out with the baseboard -
Mounting screws, and there you are.
Reverse the process, and the new com-
ponent is in place.

And here's a present you can give the set
and the family with the pleasant feeling
that, however much you spend on it, you
are saving money hand over fist. What I
mean is a super -capacity high-tension
battery to replace the little fellow that ybu
use and ill-use at the moment. Honestly,
no standard -capacity battery is up to
working anything bigger than a two-valver_
economically. I have tested hundreds and
hundreds and hundreds of them in the
laboratory, and I know what they really
can and can't do.

Of course, if you have lighting mains in the
house, one of the best presents that you can
give the set is an eliminator. You needn't
alter a single wire if you buy one of the type.
that incorporates an L.T. trickle charger.

....-.30k:-wmfoo4:,1:31.%0"-:-.4*::_k:
SOME USEFUL
SUGGESTIONS

Clarke's
Atlas'

H.T. unit

Telsen
transformer

(Above) Varley table -type
receiver. (Right) The new

Marconiphone 56o set

Igranic Elkon rectifier

,: c.v.:11Z.WVIII"10"  "1'

Exide
accumulator

Ediswan two-valver

Westinghouse H.T. rectifier

Lissen variable
condenser

.-1100.1011 %J.
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A Weekly Programme Criticism-By SYDNEY A. MOSELEY.

THE MOST POPULAR
CONDUCTOR?

THE TWO PAYNES

IF, the play by Lord Dunsany, which
,was rather reminiscent of the Aladdin

and Brass Bottle type of play, justified its
production by Lance Sieveking. I pre-
ferred the beginning, in which Ernest
Thesiger and Gladys Young were a pair of
Cockneys. The scene in the East was
noisy and not new, and I was longing for
the, epilogue which would bring us back
to the pair of Cockneys.

To my amazement, however, Mr.
Thesiger had dropped most of his Cockney
accent and maintained his "dream speech,"
which was a pity. As a Cockney Mr.
Thesiger was par excellence. So were Gladys
Young and Olive Walter. Lilian Harrison
acted the part of a vamp with a certain
cuteness.

Naturally, the producer tried one of his
modern stunts, but, although his method
of producing the passage of time would
probably irritate many people, it rather
had my approbation. Indeed, I go so far
as to say that it was clever.

Who is the most popular conductor of
the big B.B.C. Symphony Orchestra? I
would have plumped for Adrian Boult, and
then for Sir Henry Wood, judging from
the applause of the audience. But Sir
Landon Ronald, I think, comes an easy
first, for the orchestra for the first time
joined in vociferous- applause. This is
where Arthur Catterall again shows him-
self a good leader.

Some critics aver that we should get
younger conductors and hint that Sir
Henry Wood has had his innings. Certainly
Sir Henry lacks the fire and gymnastics of
the man I used to watch night after night
before the War, but there is no gainsaying
that he is still a popular favourite.

And, talking about the Symphony
Concerts, why can there not be some
arrangement whereby a bell would just
tinkle one minute before the conductor
raises his baton, so that the attendants
would automatically close the doors, and
we should not have the spectacle of the
conductor having to wait for people to be
seated, not only keeping the visible audi-
ence waiting, but also the millions of
listeners?

I was prepared to criticise the Weekly
Theatrical Cartoon, for it is rather late in
the day to boost theatrical stars. How-
ever, Elizabeth Pollock's portrayal of
Marie Tempest was quite good, and easily
justifies the series. But what always
occurs to me is that theatrical people seem
to get all this big free publicity. What'
about musicians, artistes, doctors-yes,
and even authors?

Mr. G. 0., of Tooting, in an interesting
letter says he is going to "start something"
by contesting the claim that Teddy Brown
is the world's greatest xylophone player.
Indeed, he will arouse Teddy's warmth by
suggesting that he should buy the latest
book on harmony

" Carry on with your good work of
criticism," concludes my correspondent.
I will. But must add that the xylophone,
without criticising Mr. Brown's technique,
comes over very well indeed. I agree with
my correspondent, however, that playing
masterpieces to ragtime is very distasteful
to lovers of good music.

I shall have to write an article one day
about the B.B.C. entering into competition

Amos'n Andy the
famous Americans
who are to be re-
layed on December 31

STORY TELLING

CRITICISMS

with the music -halls. Here is a "top of the
bill" announcement of "So -and -So and his
B.B.C. Dance Band." Isn't that tanta-
mount to invading the music -halls ?

Incidentally, here is an amusing incident
worth repeating. One of my readers was
passing a music -hall and noticed on a bill :
"Jack Payne" and "A B.B.C. Star" pro-
minently displayed. He went in on the
spur of the moment and found that it was
Jack Payne, the B.B.C. whistler, who was
appearing.

On another occasion in London Jan
Ralfini was described in large letters as
"a B.B.C. star." Some people think that
this is an unjustifiable use of the B.B.C.'s
name. Yet it is difficult to see how the
B.B.C. can stop it.

'

I still give full marks to Cardiff for the
Joan and Betty Bible stories, although the
King in "Daniel and the Lions' Den"
sounded sometimes rather unkingly. That
is the way to teach the Bible. Pity there
isn't a similarly interesting way of learning
irregular verbs.

I see the Bach Cantatas still go strong,
I am told that these are costly transmis-
sions. Why ? They `: didn't ought" to be I

The Gershom Parkington Quintet still
holds its own; and who can say that it
doesn't deserve it, despite the "grand"
orchestras and " splendid " bands.

I am afraid that all was not well with
A. J. Alan in his latest effort, "The Well."
Not only was A. J. in tdd form, but his
material was even more slender than usual.

I rather gatherfrom some of my friends
that A. J. has an arresting personality, for
he certainly managed to impress a critical
friend of mine, 'with whom he dined and
to whom he read a story. But in my
house, where he has had much support,
that last effort was regarded as the limit.

I listened to James Agate the other
night, and he certainly maintained the
lead as an intelligent, yet not too high-
brow, critic. He is also mature, and the
only pity is that the B.B.C. has failed to
find somebody as' good for its cinema
criticisms.
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RADIO-GPAAM
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IAVE you a radio -gramophone? If
you have not, then in all proba-
bility the only two reasons are

that you think the cost would be excessive
and that you think the constructional
difficulties would be beyond you. Here is
the "Challenge Radio -gramophone" to
disprove both these notions. It is basically
a four -valve set which is as easy to make up
as any of the previous sets of the successful
Challenge series-and that is" saying some-
thing-and it is built in a cabinet carrying
the other essentials for a radio -gramophone,
turntable, pick-up and speaker.

Of course, it is possible to get electric,
reproduction with gramophone records
with practically any set having two or
more valves, and it is easy to connect the
pick-up in the grid circuit and
get good results from
the speaker.

A powerful four -valve wireless set provided witl
its use in conjunction with a gramophone is c

assembly makes a very fine dual-purpo
However, with many set users that is not
the most convenient plan because it means
having trailing wires from the pick-up,
which has to be mounted externally with
the turntable and motor board, to the set.
Moreover, it may not be possible easily to
switch over from radio to gramophone
working, and at times that may be a
serious disadvantage. The very best plan
is to make up the radio side and gramo-
phone equipment in one cabinet, preferably
building a special set for the purpose. In
this way you can be sure of having a set
designed to give equally good results on_
radio and gramophone
working and which will
incorporate easy change-
over arrangements.

The most that should
be necessary is the turn-
ing of a switch and that
is all you have to do with
this new 'Challenge' radio -
gramophone. It gives
wonderful results on the

radio side because the
set incorporates

a stage of
powerful
high -fre-
quency

This picture
shows the wire
less set and
amplify ing

equipment

magnification and it will put new life into
your old records because of the well -
arranged low -frequency and power ampli-
fication stages.

Wireless Set and Gramophone
From the accompanying photograph you

will see that the appearance of the complete
instrument is more than pleasing. It is at
least equal to a very expensive commercial
radio -gramophone, the performance and
appearance alike being well up to the most
costly standards. Briefly, it fria:y be
explained that the receiver is quite a

separaf
the mi
motor
moving
mains c

It is
first an
of the
fully.
up by
valver
arrange
require
that th

Components for the "Challenge "
Ebonite panel, 18 in. by 7 in. (Becol,

Keystone, Trelleborg).
Baseboard, 18 in. by 14 in. (Cameo,

Clarion, Pickett).
Two .0005-mfd. variable condensers

(Polar Universal, Lotus, Lissen, Ormond,
Formo, J.B., Burton, Igranic, Utility).

Slow-motion drum -drive (Polar, Or-
mond, Lotus, J.B., Utility, Burton).

.0003-mfd. reaction condenser (Lotus).
Double -pole change -over rotary switch

(Wearite No. 122, Utility).
1-megohm volume -control (Rotorohm,

Gambrell, Igranic, Claude Lyons,
Sovereign).

One dual -range aerial coil, and one
anode coil with reaction winding, Challenge
type (Tunewell, Clark, H. & B., Wearite,
Parex, Readi-Rad).

Horizontal -mounting valve holder (Junit,
W.B., Parex, Wearite).

Three valve holders (Lotus, Benjamin,
Telsen, Burton, Lissen).

Four fixed condensers, one .0003-mf d.,
one .005-mfd., one .0002-mfd., and one
.0001-mfd. (Lissen, Telsen, Readi-Rad,
T.C.C., Dubilier).

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

Two 2-mfd. fixed condensers (T.C.C.,
Dubilier, Lissen, Igranic, Ferranti, Formo).

Grid -leak holder (Lissen, Bulgin).
2-megohm grid -leak (Dubilier, Lissen,

Readi-Rad, Igranie).
High -frequency choke (Lew cos, Readi-

Rad, Lissen, Varley, Formo, Tunewell,
R.l.).

Radio - Gramophone
Low -frequency transformer (Telsen Ace,

Lissen, Varley, Burton, R.I., Ferranti,
Igranic).

Low -frequency choke (R.I. Hypercore,
Igranic, Lissen, Varley, Wearite).

Pre-set aerial condenser, .0001-mfd.
max. (Formodenser type F, Polar, Sove-
reign, Lissen).

One 30,000 -ohm and one 80,000 -ohm
spaghetti resistance (Bulgin).

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

Six terminals marked Aerial, Earth,
Pick-up (2), L.S. (2) (Bellingb-L Clix,
Eelex).

Aluminium partition screen (Parex ,
H. & B., Readi-Rad, Wearite).

Piece of aluminium foil, 81 in. by 5) in.
(Parex, H. & B., Readi-Rad, W4rite).

7 in. length of half -inch angleivass
2 in. extension rod, coupler and bracket

for change -over switch (Wearite;.
Wire and 7 yds. flex.
Six wander -plugs marked H.T. --,H.T. 1,

H.T. 2, G.B.-- , G.B.-1, (Belling -
Lee, Clix, Eelex),

Two spade terminals marked L.T. ,

L.T.-, (Belling -Lee, Clix),
Screen -grid connector (Belling-Lee,Clix ).
Electric gramophone motor (Apollo).
Pick-up and tone arm (Ediswan).
Moving -coil loud -speaker (Hegra).
Gramophone cabinet (Cameo, Waverley).
Novotone [optional], Gambrell).
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with pick-up arrangements ;
: is optional, but the entire
urpose instrument
separate unit in the cabinet. Above it is
the motor board carrying an induction
motor and pick-up, while below it is the
moving -coil speaker and the batteries or
mains eliminator.

It is proposed to describe the receiver
first and in a subsequent article the layout
of the gramophone side will be dealt with
fully. The receiver can, of course, be made
up by anyone in need of a good four-
valver and the gramophone switching
arrangement can be dispensed with if
required, although it is not recommended
that this should be done. The question of

cost, which naturally worries most

Ozone
ten Ace,
erranti,

percore,

01-mfd.
Sove-

100-ohm

ng-Lee,

Earth,
1!4t Clix,

(Parex,

y 5' in.
!rite),
kass
bracket

.11.T. 1,
Belling-

L.T.-1-,

e,C1Ix).

ra).
.verley).

constructors, is determined by the
accessories which you use in con-
junction with the set. The set it-
self is relatively inexpensive. In an
accompanying panel will be seen
a list of the parts needed, the
original parts used in this set being
specified first and suitable alterna-
tives are also given in most cases.
At the outset you are advised to
examine the circuit diagram, for this

CP

shows the general working
of the set and explains why
it is that good results are
obtained, both with radio
and gramophone working.

The Circuit
Essentially the circuit

is of the screen -grid, de-
tector, R.C. and trans-
former -coupled type. The
aerial and high -frequency
circuits are ganged so that
the set is virtually of the
one -knob control variety.
There is, of course, a sub-
sidiary reaction control,
but this is not at all criti-
cal for ordinary working.
It is only when the set is
pressed to its limits in
order to receive very dis-
tant foreign stations that
critical control of reaction
is called for.

The high -frequency coup-
ling is of the shunt -feed
type, a high - frequency

choke being inserted in the screening -
grid anode circuit, the tuned coupling
circuit being connected between the
detector valve grid and earth. The
coupling is via a .0003-microfarad fixed
condenser. The well-known "Challenge"
coils are used both in the aerial and
anode circuit and as has been proved
in previous " Challenge " receivers
these are admirably suited for ganged
tuning arrangements. The detector
valve is coupled to the first
power valve by an effective re-
sistance capacity arrange-
ment, a volume control
being provided here in
the form of a variable
grid leak for the L.F.
valve. It should be
noted that this vol-
ume control is effec-
tive equally on radio and
gramophone working-a great
advantage.

The power valve is coupled ;/
to the preceding L.F. valve Li

11 11111E1

80,000 OhmsN.
, HF
_chohe .00021

C 1.0003

The circuit of the receiver unit of the radio -gramophone
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by a transformer and of particular
interest is the output circuit provided
in the anode supply to the power valve.
This output circuit is of the choke -filter
type and the coupling condenser is so
arranged that the speaker is on the earth
side of the set. This is an efficient arrange-
ment in every way, and it is a big advantage
if you want to erect an external speaker in
conjunction with the speaker incorporated
in the gramophone. With this output
filter circuit in use you have no danger of
getting a shock from the extended speaker
wires.

Controls
The pick-up switch arrangement is

included in the grid circuit of the first low -
frequency valve. It is very conveniently
arranged, for in the mid -position it switches
the set off, in one position it brings into
circuit only the two valves necessary for
gramophone working and in the other
position it cuts out the pick-up and switches
on all four valves for radio operation. On
the front of the panel are the controls for
tuning and reaction, the radio -gramophone
switch and the volume control.

Here is another picture of the
set. Note the excellent layout

0HT+1 It is quite safe to let any member
of the family handle this radio -gramo-
phone outfit. The local stations can be
tuned in even by an absolute [novice
and there is no difficulty in getting
good results on the gramophone side.

So far as ccinsttuction is concerned,
the first step should be to obtain a
copy of the full-size blueprint which
can be obtained, price as. 6d., post
free, from the Blueprint Depart-
ment, AMATEUR WIRELESS, 58-61
Fetter Lane, London, E.C.4. You
will find this particularly handy be-
cause although the cdnstruction of
the receiver unit of the " Challenge "
radio -gramophone is on quite straight-
forward lines, there is no reason why
you should make it more difficult by
not having a full-size chart.
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This photograph together with the diagram
below indicates the layout and wiring quite

clearly

As in any powerful receiver having high
radio- and audio -frequency magnification,
the layout of the parts is very important
and, frankly, it is not easy to get this
layout correct unless the blueprint is used.
Panel drilling is quite easy although there
is, of course, the aperture to be cut for
the drum dial escutcheon plate. If you
are not very handy with a fretsaw, then
probably the easiest way of cutting out
this aperture is by drilling small holes around
the marked out rectangle until the centre
portion of ebonite can be lightly tapped out.
Take care when mounting the ganged
condenser to get the whole assembly
quite central. If desired the actual mount-
ing of the condenser can be left till a later
stage when the panel has been attached to
the baseboard and some of the wiring has
been done. True, this will leave more room
for the wiring up of the reaction con-
denser, volume control, wave -change switch
and radio -gramophone switch, but there is
no need to do this if you are at all skilful
with the soldering iron.

Assembly and Wiring
The next job, after the panel has been

fixed to the baseboard, is to mount the
baseboard parts in their places. Before the
components on the high -frequency side
are screwed down it is, of course, necessary
to put down the small " floor " of foil.
This should be cut to the size shown in
the full-size blueprint, and tacked at
the rear right-hand corner of the base-
board. Then the screen may be mounted
and this will act as a rough guide to the
correct positions of some of the other parts.

All the other parts, including the
" Challenge " coils, and the two terminal
circuits can be screwed down for there is
ample room in which to carry out the
wiring. The coils can be bought ready made
or they can be wound at home. Full de-
tails for constructing the "Challenge" coils

GB -1were given in AMATEUR WIRELESS Nb.
436. It will be seen that these coils are

" THE

`CHALLENGE'

RADIO

GRAMO-

PHONE "
(Continued from
preceding page)

Add wire
shown dotted
"'moving plates
ore notconnected
thrall h dram dial

placed on their sides, little securing strips
of plywood being used to hold the ends
of the formers in place.

The dotted line on the blueprint, between
the two sections of the tuning condenser,
indicate the connections which must be
made if a condenser is used in which the
moving -vane sections are not joined. The
switch -ganging strip (for wave changing)
and the control rod can be bought with the
coils or made out of brass scrap.

And now for wiring. You will have no
trouble in this if you follow the blueprint
closely. The theoretical connections are

quite simple and if you follow the blueprint you will see the
best positions for the wires. Be sure to make no mistakes
when wiring up the radio -gramophone switch. The best
plan is to tick off on the blueprint each wire as its actual
counterpart is put in position in the set. You will see
that rigid wire is used for all the main connections, although
flex leads are used for the high-tension, low-tension, and grid -
bias supplies and flexible resistances are used in two places.
When the wiring is finished the set is ready for an initial test,
and in next week's issue it will be explained how the set may
be operated and how the other units of the radio -gramophone

are assembled.
See this radio -gramophone in the Radio Department

windows of Messrs. Selfridge and Co. of Oxford. Street, this
week.

".:CHOKE

DUAL WAVE AERIAL
M.F.

thonile insulu/ed (with I eaction)

AMY
L.S. H.T.- G.B.+ G.Br2 H.T.+g H.T.+1 E A
The layout and diagram. A full-size blueprint of this is available, price 1/6
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CHEMICAL MAGIC
AS THE BASIS FORA SECRET PROCESS
PRODUCING SIIPERNORNAt CURRENT -PER -CELL

FROM A LISSEN HIGH TENSION BATTERY

/low to save money on,Houroutliff foal"
current and how to capture anew die
thrillyou @Oiled when firstsouheardradio1

The reason you get more power from a Lissen Battery is because
more power is put into it by the exclusive process and chemical
combination which you can only get in a Lissen Battery.

No battery delivers more pure power for so long and
for so small an initial outlay. The active chemicals
in a Lissen Battery are so perfectly balanced that
their chemical activity continues much longer than
has ever before been known in the cells of high-
tension batteries. So much for economy.
Then for purity of power, for noiselessness of current
flow, for smoothness, for the entire absence of any
ripple or hum, the Lissen Battery has never been
rivalled. Even after months of use the power of a
Lissen Battery is so pure that your loud -speaker utterance
is still natural and true.

LISSEN BATTERY POWER
GIVES SPARKLE AND
BRILLIANCE OF TONE TO

EVERY ITEM !

BE FIRM IN THE WAY YOU SAY YOU WANT A LISSEN BATTERY

LISSEN LIMITED, WORPLE ROAD,
ISLEWORTH, MIDDLESEX.

1 Iso made in all6 0 rll 10 0
suit

sailzles,caaplalcivjelstagets,;

your needs.
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61heCOLUMBIA
MODEL 309

Makers : Columbia Graphophone Co., Ltd. Price : - 12 - 0

itatiWl} DOMMIT[IM:

ENTIRELY novel in design is the latest
product of the Columbia Graphophone

Company, Limited. This is an all -electric
two-valver for A.C. mains. It can be used
on all supply voltages between zoo and 25o
volts, provided that the right model is
ordered. Still another model is available
for D.C. mains supplies.

According to the makers, the power con-
sumption of the A.C. model I recently
tested is only 20 watts. This means that
the set can be run for 5o hours for the price
of a unit of electricity. In other words the
running cost is negligible.

At 12 guineas Columbia 309 would, in
any case, be an inexpensive two-valver.
But when one realises that this price
includes a -very good quality cone loud-
speaker a great bargain is at once apparent.
Model 309 is, in fact, entirely self-contained,
except for an aerial and earth. At the
beginning I said that this set was novel.
The novelty lies in the fact that instead of
tuning in stations one switches them in.

Tuning Controls
In place of the usual variable condenser

control there are two separate pairs of
tuning and volume controls. One pair is
used to bring in one of the local stations
and the other pair the remaining local sta-
tion assuming of course that the set is
used in a Regional area. Each tuning cir-
cuit has a limited range, covering whatever
wavelength is desired, by the insertion of one
of ten available plug-in coils. For my test
I was supplied with coils D for the London
Regional station and coil A for the London
National station. These coils, in conjunc-
tion with the two small range variable con-
densers, are flexible enough in wavelength
range to allow the station for which they are
designed to be tuned in on widely differing
aerials.

By this simple means of switching from
one complete tuning circuit and volume
control to another similar circuit, a great
simplicity of control has been effected.
For once the two stations have been tuned
in and their volumes adjusted to the
desired degree, no further tuning is neces-
sary to select which of the two alternative
stations is wanted. It is simply a matter
of pulling a switch up or down.

The four small knobs for tuning and vol-
ume control of each station are hidden under
a readily -removable escutcheon plate
mounted at the bottom of the cabinet, just
under the loud -speaker grille. Through

MI=

this escutcheon plate projects the station
switch on the left and the mains on -off
switch on the right.

Model 309 is essentially a local -station
set, being especially suitable for the loud-
speaker reproduction of twin Regional pro-
grammes, as from Brookman's Park or
Daventry. The circuit consists of an
indirectly -heated A.C. detector valve, trans-
former -coupled to a pentode output valve.
The combination provides great amplifi-
cation, so that only a modest aerial is
needed to give good loud -speaker repro-
duction.

For my test I used a 4o -foot vertical
length of wire coming -from the top of the
house to the bottom; by no means an effic-
ient aerial. On this I got the National and
Regional stations from Brookman's Park,
at amazing strength for a two-valver.
Using some reaction the volume could be
increased to an enormous extent. So
strong were these local stations that I
succumbed to the temptation of trying for
distant stations.

On tune 1, I got Turin at full loud-
speaker strength, as well as Cologne,
Rennes and Bratislava. On tune 2, I
logged 6 other foreign stations. The set
does so much better than intended that it
is a pity larger control knobs were not
fitted for the benefit of ether searchers !

Selectivity
As regards selectivity the set had to

separate the two Brookman's Park stations.
This was done with ease.

No trace of interference could be detected
during the reception of each of the twins.
Moreover, adjustments to tune 2 and vol-
ume 2 had no interaction on the adjust-
ments of tune z and volume r. For lis-
teners living at greater distances from the
local station, a more efficient aerial than
mine would be needed. To provide for
selectivity with a fairly long aerial the
makers have fitted Model 309 with a series
aerial condenser at the back, near the aerial
and earth terminals.

Quality of reproduction on Model 309
frankly took me by surprise; it is really
good. The pentode counteracts the natu-
ral low pitch of the cone loud -speaker,
resulting in a well-balanced tone. Speech
is crisp and clear and orchestral broadcast-
ing has plenty of bass.

I" A.W." Solves your Wireless Problems

DECEMBER 20,1930

A Fine Set
The illustrations hardly do justice to the

fine appearance of Model 309. It is digni-
fied and useful. It is one of the most tidy
sets tested for a long time. The size of the
cabinet, which is of well -finished oak, is
smaller than the average container of cone
loud -speakers. Altogether Model 309 is an
exceptionally fine two -valve all -electric set.
Once again Columbia have produced a
winner ! SET TESTER.

The Heayberd L.T. Transformer.-
An error appeared in the Heayberd adver-
tisement appearing in the November 15
issue of " A.W." The text of the advertise-
ment indicated the advisability of con-
structing a low-tension eliminator incor-1
porating the Heayberd low-tension power,
transformers. It is, of course, quite
unnecessary to build such an eliminator.
All that is required is that the receiver
should be fitted with indirectly -heated A.C.
valves, the valves being operated by the
Heayberd L.T. transformer giving exactly
4 volts. The transformers have three
secondary terminals, the centre one of
which, indicated by a sign, connects
to earth (or to H.T.-). The two outer
terminals giving 4 volts connect to the
heater terminals of the A.C. valves. For
wiring purposes the 4 -volt terminals of the
transformer may be regarded as the 4 -volt
terminals of an accumulator. It will
therefore be readily seen that by substi-
tuting the present valves in a receiver for
indirectly -heated A.C. valves and using the
Heayberd L.T. transformer with A.C.
mains, it is far more economical to run
than an accumulator.

Recently a Dutch subscriber put a call
through from Amsterdam to Turin with the
request that an S.O.S. be broadcast in order
that he might get into touch with his par-
ents then travelling in Italy. The trans-
mission was carried out by the Rome and
Turin stations on the same evening. Later,
the latter studio was informed by a listener
in Venice that the family had left that city
for Florence. As the address was available
it was telegraphed by the Italian authori-
ties to Amsterdam without delay.
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Xmas
it's the experts'
choice

Select as a family Xmas gift this year an
" ATLAS " All -mains Unit, voted the best at
Olympia, 193o. It is the ideal All -mains
Unit for Cossor Melody Maker, Mullard
Orgola, Osram Music Magnet and Red Star
Sets, or any set-standard or portable-from
one to five valves. A combined H.T. Battery
Eliminator and L.T. Accumulator, Trickle
Charger. A.C.r 88 provides two actually
variable tappings and one fixed of 15o volts.
The output of 15o volts at 25 m A is practi-
cally twice that of any other make at the same
price. L.T. Trickle Charger caters for 2-, 4 -
and 6 -volt Accumulators. Follow the experts
and have the best. A.C.188 can be coupled
to any set within five minutes. No altera-
tions are necessary and remember " ATLAS "
Units are fully guaranteed for 12 months
and are absolutely safe and silent.

Ask your Dealer for
Folder No. 55 or write

direct to-
/6 or 10C. deposit and

balance in easy
monthly payments.

H. CLARKE & CO. (M/CR) LTD., Old Trafford, Manchester

reALL...m..90Tick
it!

ALL MAINS UNIT

Here it is!
the-

all British
EDISWAN
ACCUMULATOR
When you buy an ED!SWAN you get an Accumu-

lator which will give you exceptionally long and

dependable service. With its massive construction

and special paste -retaining grids it is the finest All -

British Accumulator ever offered to the radio public.

From all good radio dealers
and

EDISWAN SERVICE STATIONS

E9 ElEr

/.*

NI\

THE EDISON SWAN ELECTRIC CO. LTD.
155 Charing Cross Road, London, W.C.2

Branches in all the Principal Towns.
13.99 1

Mention " Amateur Wireless " to Advertisers will Ensure Prompt Attention
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GETTING THE TRANSIENTS RIGHT

MOST readers will have heard of tran-
sients. They may perhaps have

heard their learned friends discoursing on
the subject and have wondered whether
these transients, whatever they may be, are
likely to affect them to any serious extent.
The answer to this question depends entirely
upon the circumstances. I suggested a
short time ago in an article on resistance
coupling, that the design of an R.C. ampli-
fier depended on the musical tastes of the
listener, and if one's musical perception is
not strongly developed, or for that matter,
if the loud -speaker being used is incapable
of rendering the various passages with the
correct delicacy, then it is useless spending
time and money in making improvements
which will not be noticed.

Some Points to Note in the Quest for Quality Reproduction
By Our Technical Editor.

(i.e. a frequency of 2 cycles only). With any
ordinary form of amplifier such variation of
current would be hopelessly distorted. The 
chokes and condensers in the circuit would
slow up the changes and the current,
instead of starting and stopping sharply,
would become "round-shouldered." The
difference is shown in Fig. x.

What a Transient Is
This transient question is very largely a

case in point. There are many effects in
music, and for that matter, even more in
speech, where the current suddenly changes
,from one value to another. If, for example,
one produces a " p " sound, this is the
result of an explosion of air froth the lips,
and this sudden air wave hitting the micro-
phone produces a -sudden pulse of current,
which is not repeated. Such a phenomenon
is, therefore, termed a transient, to make a
distinction from the ordinary sounds which
are more or less gradual in their change
and repeat themselves many times.
With a pure note, for instance, the current
increases to its maximum and -then falls
away to zero in a gradual manner and con-
tinues to do,,the same thing over and over
again. The number of times this process
takes place in one second determines the
frequency or pitch of the note, but it will
be seen that a transient term, which only
occurs once, is quite a different story.

Resistance Coupling
Now the ordinary amplifier, even if of

poor quality, will give some sort of response
to an explosion transient such as we have
just.considered. It will not give a faithful
response, and therefore the output will be
distOrted. The result of this will be that
the music would, lose a little crispness or
4:attack " as we call it, while speech (which
contains a very high proportion of these
transient terms) would not be absolutely
natural. It would be perfectly intelligible,
but one could detect at once that there was
a difference between the reproduced speech
and the actual speaker.

Therefore, if one is going all out for the
best reproduction, assuming that one is able
to appreciate it (and it is little use to blink
the fact that many of us are not keenly
musical), it is necessary to see that one's
amplifier responds in the highest possible
degree to these, transient terms. I was
present at a lecture in Liverpool quite
recently, where an amplifier was described
Which handled faithfully a very difficult
wave form produced by suddenly switching
the current on and then off twice a second

ITA F. APPLIED

several figures for the value of the coupling
condenser which was stated to be the
minimum satisfactory for good reproduc-
tion. We now see, however, that for the
best quality the value of coupling con-
denser must be considerably increased.
Theoretically it may be increased indefi-
nitely with continuous improvement in the
result, and one must call a halt somewhere;
generally speaking, a value of i or 2 micro -
farads is sufficient to obtain satisfactory
amplification of transient phenomena.

This large increase in the value of the
coupling condenser is only necessary or
desirable where one has a really good loud-
speaker, which is capable of detecting the
difference between good and bad " attack.'t

OUR LISTENING POST
By JAY COOTE

IN radio it is not always the big voices which
shout the loudest; in fact, many of these

stentors have a pernicious habit, at times, of
fading away into oblivion, whilst their juniors
keep up a steady chatter in the ether. Much
of interest can be found by searching for these
little " one-horse " studios which, once cap-
tured, provide impromptu entertainments of
which details are seldom available in the pro-
gramme papers. Such a one is Radio Normandie
at Fecamp (France). What its actual aerial
power is nobody except its owner really knows,
but in the south coast of England its broad-
casts romp into my loud -speaker with the

- energy of many of the ten and fifteen kilo -
watters.

Try for it any evening towards 8 p.m., tuning
in between Cork and Cologne, for Normandie
works on 222.9 metres. Possibly some diffi-
culty may be experienced in keeping out the
Rhineland transmissions, but a frame aerial
solves the problem with its directional proper-
ties.FecainP

boasts of a woman announcer whose
enunciation is so clear that if you only possess
a smattering of the language you should under-
stand every sentence. Her news bulletin is a
comprehensive one-real, live, up-to-the-
minute information on events of interest even
to foreign listeners. The' concert which fol-
lows is mainly composed of gramophone
records, but reproduction is of the very best
and far superior to such recitals offered to us
by many wealthier studios. There is no regu-
lar interval signal, although now and again
during a pause in the programme you may hear

Suppose we suddenly alter the voltage on a silvery -toned bell, but the exact time is
the grid of the first valve. The anode cur- announced by a melodious carillon relayed

from the old Btine monastery. camprent will change, and therefore the voltage is not far frotmkene
dicLe

Havre andhport
for a con-

on FridayFe even-on the anode of the first valve will change,
_

because of the different voltage drop on the icae gr ta fromwearethe HonteolvFraerscati.
ocattiat

anode resistance. At once we have a I need hardly ask whether you have logged
different voltage across the coupling con- Muhlaker broadcasting the Stuttgart or
denser, which will require that the con- Frankfiirt-am-Main programmes on 360 metres,
denser shall charge or discharge to some for it would be almOst impossible not to pick it
extent in order to readjust itself to the new up when you twirl the condensers. A 75-kilo-condition.watt station cannot be ignored, and we mustIf we are to avoid distortion
this alteration in the condition must take make the best of it even if, at times, it swamps

our reception of the Regional. On any Fridayplace almOst instantaneously. at 3 p.m., a relay is made of a concert from the
It can be shown that for this condition Wiesbaden Kurhaus which possesses an orches-

to occur the condenser must be large. In tra of some 90 musicians broadcasting in a hall
the article already referred to, I gave with remarkable acoustic properties.

RESPONSE
Fig. 1. Showing how inductance and

capacity can distort a wave form

In order to avoid any such distortion,
resistance coupling is often resorted to,
particularly with relatively low values of
resistance. Since there are no chokes in the
circuit, the only source of distortion we
have is the coupling condenser. Consider
Fig. 2, which represents a simple resistance -
coupled circuit. There is a high-tension
voltage applied to the anode resistance,
while the grid of the second valve is con-
nected to L.T.- through a G.B. battery.

H.T.+

Fig. 2. A simple resistance -coupled circuit

In consequence, there is a definite difference
in voltage across the coupling condenser
(indeed, this is what it is there for), and the
condenser is, therefore, charged.

Effect of Sudden Change
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WHAT ARE THE SOUND
WAVES SAYING ?

THE sound waves have brought us a
good deal of Cesar Franck's music

recently and, so far as I am concerned, it is
more than welcome. Fate was cruel to
Franck. He was a truly great musician
and a straightforward, honest mah; yet
there is no story in musical history that
tells of a musician so consistently ignored
during his lifetime.

He came of Flemish stock and was
descended from a long line of artists and
painters; one of his ancestors was the fam-
ous Jerome Franck who held an appoint-
ment as painter to Henri III. Strange as
it may appear, in view of the life -stories of
many of the great composers, we here have
an instance of a father actually wishing his
son to become a musician !

Cesar Franck was sent at an early age to
the Conservatoire at Liege; he must haxe
been a brilliant youngster because it is on
record that he had finished his course of
studies there before he had attained his
eleventh birthday. Twelve months later
the family settled in Paris so that he could
continue his studies at the Conservatoire
there.

Franck gained most of the prizes for
which he was at all eligible, and concerning
one of them there is an interesting story
told. Old Cherubini was the professor at
the time, and a harder nut to crack could
not have been found in the city. Franck
went before him to play a test. A piece
was placed in front of him and he was ex-
pected to perform it at sight. In doing so
he calmly transposed the work a minor
third, a feat which will appeal to those who
appreciate it. Cherubini, however, was not
pleased. Whether he thought Franck was
trying to show off or not is not recorded,
but Cherubini refused him the first organ
prize and made some excuse to give him the
second. His teacher interfered and there
seems to have been some unpleasantness,
but in the end Franck was given a special
prize.

Franck had a bad time in the financial
sense when he left the Conservatoire; he
taught a good deal but money seems to have
been scarce. It is not surprising, for the
year was 1848, and the Revolution in Paris
did not serve music well. When Franck
married Mlle. DeSmousseaux, the bridal
party had to climb some barricades in order
to enter the church of Notre Dame de
Lorette, where Franck was organist.

Ultimately, after many vicissitudes,
Franck was appointed professor at the
Conservatoire, a fact which surprised him,
because he had always been outspoken and
had always refused to be mixed up in
various intrigues connected with the insti-
tution. He worked slavishly at his com-
positions and wrote many admirable
works. Les Beautitudes is, perhaps, one of
his best known now, but there was a
difficulty in getting it recognised at the
time. He had it performed at his own
house by some of his pupils and asked
several noted people to come. Most
refused, and those who aid come honoured
him by leaving before the end. There
were only two people in the audience at the
finish.

WHITAKER-WILSON.

,

r

rt1#

:We

At.

s. d.
6
2

8 r,
5

4
a

10
10

KIT A less valves KIT B with valves KIT C with valves
and cabinet £9 6 9 less eabinet £11 5 9 and eabinet212 18 3
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BY SPECIAL

ARRANGEMENT ALL

"AMATEUR WIRELESS"

KITS ARE OBTAINABLE BY

EASY HIRE PURCHASE TERMS

" CHALLENGE"
RADIOGRAM RECEIVER

1 Foliated Ebonite Panel, 18 by 7 by 3,16 in., drilled to speei.

1 Baseboard, 18 by 1.4 in. .
2 Polar .0005 "Universal" Variable Condensers .
1 Polar Blow -motion Drum Drive
1 Lotus .0003 Reaction Condenser ..
1 Wearite D.P.D.T. Rotary Switch with 24n. extension, Coupler

and Bracket .. - .. . .. .. ..
1 Igranie 1-meg. Megostat Volume Control .. .. ..
1 Readi-Rad Challenge Aerial Coil . .. .. ..
1 Readi-Red Challenge Anode Coil, with 'Reaction .. ..
I Junit H V. Valve Holder .. .. .. .. ..
3 Telsen 4 -pin Valve Holders .. .. .. .. .. S
3 Readl-Rad Fixed Condensers..0003, .0002, and .0001 mid.... 2
1 T.C.C. Fixed Condenser, .003 'Md. .. .. .. .. 2
1 Dubiller 1 -mid. Fixed Condenser .........2
2 Dubilier 2 -mid. Fixed Condensers .. .. 7
1 Re-adi-Rad 2-meg. Grid Leak and Holder 1
1 Readi-Rad "Hilo" H.F. Choke .. 4
1 Telsen "Ace " L.F. Transformer .. S
1 R.I. Hypercore L.P. Choke .. .. 17
1 Formodenser Preset Condenser, type " F " .. 1
2 Bulgin Link Resistances, 30,000 and 80,000 ohms .., - 4
3 Belling -Lee Terminal Blocks .. .. .. .. .. 02
6 Belling -Lee " B " Terminals : A., E., 2P.U., 2-L.S.
6 Belling -Lee Wander Plugs: G.B.-1, G.B.-2, MT.-, H.T.2 1
2 Belling -Lee Spades, L.T.
1 F.eadi-Rad Screen to specification .. .. .. .. 8
1 Belling B.G. Connector
1 Piece Copper Foil, 85 by b in. .. .. .. .. ..1 74n. length 9 -in. Angle Brass .........1
1 Packet JUSlinks .. .. .. .. .. .. ... 2
4 Valves to specification : PI.G., Pet., L.P., and Super Power .. 2 10
7 yards Thin Flex, Screws, etc. .. .. .. - .. 1

TOTAL ... 19 12 6

ADDITIONAL COMPONENTS FOR GRAMOPHONE SECTION
£ s. S.

1 Cameo Radiogram " Waverley " Cabinet in oak 5 10 0
1 Apollo Induction Electric Gramophone Motor , 4 17 6
1 B.T.H. Pick-up and Tone -arm .. .. .. 2 5 0
Hegra Moving -coil Loud -speaker . - . - 6 0 0
1 Gambrell,Novotone type J .. .. ...  .. 8 3 0

TOTAL ... 21 15 6

HIRE PURCHASE TERMS ON APPLICATION

"CHALLENGE TWO"
KIT A less valves KIT B with valves KIT C with v dyes
and cabinet /3 3 9 less cabinet £4 2 9 and cabinet £419 3
or 6 equal or 6 equal C or 6 equal
monthly monthly monthly
payments of d payments of di payments of

" CHALLENGE THREE"
KIT A less valves KIT B with valves KIT C With valves
and cabinet £3 1 9 less cabinet BB 0 9 and cabinet £9 5 9

monthlytar l 1 1 /3 m)2.t m14/9 "m1o2ntg,'M 17/_
payments of payments of payments of

"CHALLENGE FOUR"
or .1 equal

payments of 15 /3 "21"Y"120/9 "-Ima'23/9payments of payments of I

"LOFTIN-WHITE A.C. TWO"
KIT A less valves KIT B with valvei KIT C with valve,
and cabinet 1717 9 less cabinet 11016 3 and cabinet £1110 I
ormlolttlyual 4 ,e or m1.2,,Aciyual

19/9
or.102nty

payments of 14/ U payments of payments of

TO OVERSEAS CUSTOMERS. Your goods are very
carefully packed for export and insured, all charges

forward.
TO INLAND CUSTOMERS. Your goods are dispatched

post free or carriage bald.

159, BOROUGH HIGH STREET,
LONDON BRIDGE, S.E.1.

entateur Wirvits

TROUBLE -FREE

SET- BUILDING

eV'

USE " JIFFILINKS"
FOR WIRING -UP.

NO SOLDERING
voderafarkgropmi?

;`,..)$=iff;.*

IMMEDIATE
DISPATCH

Si

You can get any

RECEIVER
EQUIPMENT

OP

SET OF PARTS
from

READY RADIO
by

EASY
PAYMENTS

Telephoqe HoP5555 Q-vdteErrhao.gel jiVegrarns. READ/RAD, SED/ST.

Rcadc R:dio R.R. Ltd.), L S.E.I.

tP-

ti

IVA l44.
k4A.

Send for our new 1931
"RADIO OUT OF IN-
COME" Catalogue of
Modern Sets, Acces-
sories and Compon-

ents. Post Free.

/.1
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IN MY WIRELESS DEN

Dual -range Coils
IN many circuits we use a dual -range coil

having a tap on the medium -wave coil
for the aerial. This tap is useful, as the
selectivity and magnification are both pro-
bably better when the aerial is taken to
the tap instead of to the top of the coil.

The wavelength range with a given
tuning condenser is greater, too. This is
because the effect of the capacity of the
aerial is reduced by connecting it to the
tap. Now, these advantages are usually
not obtained when we switch over to the
long wavelengths, for the reason thAt the
aerial is not connected to a tap on this coil.

Simplified switching is responsible, and
you cannot obtain the best possible results
without making the medium- and long -
wavelength circuits in the best way. In
the Binowave coils separate long- and
medium -wave aerial connections are used
in order that the efficiency of the coils shall
be high on both wavebands.

Compact coils are sometimes not very
efficient, although perhaps they are quite
good for their size, and this point of the
best aerial connection is bound to crop up.
Sometimes a single separate aerial winding
is used for both wavebands, but here again
something is lost in the interests of sim-
plicity and cheapness.

Those Mains Valves
Should we use a directly or an indirectly -

heated power valve in an A.C. set?
Given a good and suitable directly -

heated power valve, the hum is negligible,
being hardly heard at all. The charac-
teristics are as good; as a rule, as those of
the indirectly - heated type, and valves
working with an anode voltage of 200 and
giving a good power output are available.

Myself, I feel  that a directly - heated
valve is a more simple job than the other
type. I often u -se them, and have found the
results to be good. A centre -tapped trans-
former or a wire potentiometer of low
resistance may be used, and grid bias may
be obtained by including a resistance in
the high-tension negative return in the
usual Way. The centre tap must be fairly
accurate, or a hum may' be heard.

Low Loss
Although low -loss constructions are not

now given as much attention as a few
years ago, the need for avoiding the use
of, materials having doubtful . electrical
properties remains.

Cardboard is, for instance, sometimes
used for coil formers. This may be satis-
factory, but will probably not be unless it
has been carefully treated. Good quality

WEEKLY TIPS-
CONSTRUCTIONAL AND THEORETICAL

ebonite and bakelite formers are worth
using for coils which will be fitted in a set
of reasonable efficiency. Most of the pre-
pared tubes are suitable, too.

Transformer Troubles
It is often supposed that the iron core

of transformers and choking coils ought
to be so well made that air gaps do not
exist. This is not true when a direct
current is passing through one of the
windings as well as the alternating current.

Both transformers and choking coils

Fibre

F

Fibre

fibre
An air gap can usually be provided fairly
easily in transformers and chokes by the

method shown

should have the highest inductance under
working conditions. It is true that the
greatest inductive effect is obtained when
the direct current is very small or when
there is none at all.

But in practice the current may be, say,
3 or 4 milliamperes in the case of the
intervalve transformer and perhaps 20 or
3o milliamperes in the case of the choking
coil. Tests show that in many instances
the greatest inductance under the working
conditions is obtained by providing an
air gap.

It is possible, in fact, to obtain a fairly
uniform inductance over a range of direct
currents by carefully 'proportioning the,
core, air gap, and number of turns. In
practice the gap is provided by fitting a
thin piece of fibre or other material at a
joint in the magnetic circuit, or two pieces
may be used as shown in the accompanying
diagram.

A Band-pass Filter
Those who have tried a set having a

band-pass filter will, no doubt, have

3c5r VANES.
noticed double hump tuning. This indi-
cates that the circuits are out of tune or
else the coupling is too tight.

Attention to the ganging of the two
circuits forming the tuned filter may put
matters right, but if you find that the
pronounced double humps continue, then
the coupling should be reduced. Reaction
effects may be partly responsible for the
poor tuning, or there may be stray coup-
lings.

In any case, a reduction in the coupling
will produce the desired result, bringing
the humps together. Band-pass circuits
are very interesting and much time can be
spent in finding the best values.

For testing, a meter connected in the
anode circuit of the detector is valuable.
Do not overlook the fact that the resultant
tuning curve depends upon the charac-
teristics of all the tuned circuits.

If, therefore, the filter circuit is in the
aerial and a tuned intervalve coupling is
used, be sure to note the combined effect,
rather than that of the filter alone. The
best scheme, naturally, is to have single -
knob tuning.

A Problem
I have been asked to explain why a

set, which appears to work very well
when an output choke filter is used,
motor -boats - badly when the filter is
taken away and a speaker transformer is
fitted.

This happens in a number of instances,
as a matter of fact. The filter circuit in
practice tends to stop the varying currents
produced by the last valve from entering
the high-tension supply.

These currents pass through the con-
denser of the filter and the speaker to the
filament or cathode of the last valve. If
the choke is a poor one, a proportion of the
varying currents may pass to the high-
tension supply.

Naturally, the lower frequency currents
would leak away to the high-tension stip-
ply before the -currents of higher frequency.

It is the lower frequencies which usually
cause the motor -boating or oscillations,
and when the choke is not a good one the
trouble may be experienced. When a
transformer is used the circuit is usually
much more prone to motor -boat, as the
protection afforded by a good output filter
circuit is not present.

Squealing may also occur; but the real
fault lies, of course, in the high-tension
supply or the anode -circuit feeds. With a
high -resistance supply and poor filtering
of the supplies to the circuits, motor -boat-
ing is to be expected.
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Somebody's
salve's "gone
west " - new,
perhaps. Pro-
tect yours, for
mistakes are easy.
Just connect the new
Belling -Lee " Wander -
fuse" in your H.T.-lead in
place of the existing Wander
Plug. It takes no more head
room, but it's a fuse as well. Now
your valves are safe, even if you
flash the H.T. across them. No
tools required; no alterations to set.

MAKE YOUR
VALVES
SAFE.

1005

" WANDERFUSE "
complete with fuse

(15o m/a), 1/6
Supplied in black or red.

Spare Fuses (15o nda), gd.
each.

SCREEN GRID ANODE
CONNECTOR.-Safety for

ixpence! All live parts
buried in the insulated cap.

Just push it on in place of
the usual nut.

Price 6d. each.
For Screen Grid

or Pentode.

First protect your valves with a
"Wanderfuse," then minimise ycur
fuse renewals by fitting this Safety

Anode Connector.

FREE-
Write for the
Belling -Lee
Handbook, "Radio
Connections" (2nd
Edition)

Call at your dealer's and look
through the new counter showcase
of assorted BellingLec Products. It
makes it easier to pick out the

gadgets you require.
of Belling Let, Ltd., Queens, -;:ay Works, Ponders End, Middlesex.

'BELLING -LEE
FOR EVERY RADIO CONNECTION

Christmas &ye brings

Hot Pocket Tin

50 for 2/6
Al,, Bke TieS Mooielog

100 for 4/10
150 for 7/3

Xiiacco :tat-a/ma

entatau. Witrag

itill/
ALIVE ..

long, after
another battery

is "DEAD"

The New Process EDISWAN Battery is the finest in the history of radio. This
new process of manufacture gives it greater power power that is smooth,
silent and which LASTS LONGER. You get more power for your money in
an EDISWAN than any other battery. Get one to -day- from any good
radio dealer and notice how it puts new pep into your Set.

60 volt 10 mla - 7/9
66 volt 10 cola - - 816

120 volt 10 m/a - - - 1 416
60 volt super power 20 m'a 1 5/6

120 volt super power 20 m a 3116

THE NEW PROCESS

EDISW N
RADIO BATTERIES

LOWER PRICES-SUPER QUALITY

THE EDISON SWAN ELECTRIC CO. LTD.,
155 Charing Cross Road, London, W.C.2

Branches in all the Principal Towns
B.1 0.7

To Ensure Speedy Delivery. Mention "A.W." to Advertisers
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The " Searcher Short-wave Two "
SIR,-With reference to the " Searcher

Short-wave Two " (published in AMA-
TEUR WIRELESS No. 442), the coil unit
actually shown is one which we have now
ceased to manufacture and there is likely to
be some confusion when amateurs who
intend Wilding the receiver order the type
585 unit included. The layout and connec-
tions are somewhat different in the case of
the new coil. Further, if the unit is wired
in the way shown, that is, with the grid
coil and reaction coil feeds reversed,
although the set will operate on the short
waveband, any amateur buying the extra
broadcast coils to fit to the unit will find
that. his results are adversely affected and
on the 5XX coil this will not work at all.

We recommend that the earth end of the
aperiodic coil be coupled to the grid end of
the aerial coil.

Stratton & Co., Ltd. (Birmingham).

Heterodyne Interference
CIR,-My receiver, a plain detector and

two L.F. stages, has quite recently
developed whistling and poor selectivity.

1006

This seems only to occur around the Lon-
don Regional wavelength. Until about two
weeks ago I was able to receive this station
with good volume and clear of interference,
but now everything seems to be spoilt by
mush. I have had my valves tested, aerial
and earth overhauled, batteries recharged
and renewed, and still the trouble persists.
Being very much an amateur, I should
welcome any assistance.

F. E. (Molesley).
You are experiencing heterodyning and

interference from the new high -power German
station, situated just outside Stuttgart. We
are afraid there is nothing you can do to avoid
the interference, but the matter, has' been
reviewed by the B.B.C. and steps are being
taken to have a greater separation between the
London and Stuttgart stations' Wavelengths.
-ED.

Simple Gramophone Amplifier
SIR,-Having constructed, the Simple

Gramophone Amplifier which was dis-
cussed in AMATEUR WIRELESS for Novem-
ber 15, I find that it is impossible to obtain
a sound from the unit except by discon-
necting the grid -bias negative 1 connection.

DECEMBER 20, 1930

Is this as it should be or can you advise how
to remedy the trouble? A. B. (Worthing).

Unfortunately a slight error occurred in the
wiring plan published for the amplifier in
question and this accounts for your difficulty.
You should disconnect the flexible lead, which
is joined to the centre terminal of the volume
control, and take it to the lower terminal of the
volume control, that is, to the terminal which
is connected to wire No. 15. It is really
immaterial whether the flexible wire going to
G.B.-I is connected to, the top or lower
terminal of the volume control, provided that
it. does not join the centre terminal of the
volume control.-ED.

" The Challenge Four "
SIR,-I have constructed the "Challenge

Four" and, whilst I am satisfied that
the receiver is capable of receiving a great
number of stations, it seems that the selec-
tivity is not so good as one could wish for
in a set containing two stages of screen -grid
H.F. amplification. I experience consider-.
able interffrence from the two London
stations, even when using quite a small
outdoor aerial, and several of the foreign

(Continued on page 1010.)

AS WITH TELSEN TRANSFORMERS . . SO ARE TELSEN COMPONENTS BUILT TO GIVEPERMANENT
IEIIFIF IIC IENIC1111

rELSEN H. F. CHOICE. Designed to cover the
n hole wave -band range, from 18 to 4,000 metres.
Extremely tow self -capacity, shrouded in Genuine
Bakelite. Inductance 150,000 mierohenries, re-
sistance 400 ohms. Price 2;6 each

TELSEN FIXED (MICA) CONDENSERS. Shrouded in
Genuine Bakelite. made In capacities up to .002 mfil.
Pro. Pat. No. 20287/30. .0003 supplied complete wit
patent Orid Leak Clips to facilitate aeries or parallel
connection. cola be mounted upright or Oat. Tested
uu 500 volts. Price 1/- each.

. . . Built to serve . . . to function per-
fectly . . . individually and collectively . . .
each to give its share towards the ultimate
efficiency of the receiver . . . each helping
to attain a quality of reproduction which
will satisfy the most fastidious critic . . .
and at the same time to give "LASTING
EFFICIENCY."

Every component is subjected to severe tests
and is inspected throughout its various
stages of manufacture.
Start to build your new receiver now . . .
Start right . . . insist on

NY

pik
Advt. of TeLcii Electric Ltd., 1.1i1 uf 'That%

TELSEN FOUR -PIN VALVE HOLDER.
PRICE 1'. each.

TELSEN VALVE HOLDERS. Pro. Pat. Nn.
20286/30. An entirely new design in Valve
Holders, embodying patent metal spring eon.
tart.. which are designed to provide the most
efficient contact with the valve legs, either
split or NON -split. Low capacity, self -
locating. supplied with patent soldering
ags and hexagon terminal nuts.

TELSEN FIVE -PIN VALVE HOLDER.
PRICE 113 each.
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THE SUCCESS OF BURTON RECEIVERS
PROVES THE EFFICIENCY OF

BURTON COMPONENTS
THE BURTON MIDGET

VALVE HOLDER
Reg. design. Pat. No. 356708.

This self locating Valve
Holder means prolonged life
to your valves. Dia. II in.
Height in. Complete with
fixing screws - Ij- each
Also special five -pin type
suitable for A.C. Valves.

I 3 each.

THE BURTON H.F. CHOKE
A highly efficient Choke covering a
waveband of 20-2,000 metres. The
self -capacity is extremely low,
which, coupled with high inductance,
makes it ideal for any set.

Price 3/9 each
See also BURTON Binocular H.F. Choke.
Ccvering wave -band of 50-3,000 metres.

Price 5;9 each

BURTON AUDIO TRANSFORMER
An instrument of highest efficiency, carefully
wound to giv, correct ratios.

Type 13 3, Ratio 3-I, 10:6 each
Type 115, 5.I, 10,'6 each

Start right by choosing and
using guaranteed compon-
ents. The name `BurTon '
stands for all that is best in
radio component parts. In-
dependent tests are constant-
ly proving it. Send for latest
list fully describing the com-
plete range of BurTon
CONDENSERS, VALVE
HOLDERS, DIALS, CON-
TROLS, TERMINALS, ETC.

C. F. & H. BURTON
Progress Works,

WALSALL, ENC.

BUILD IT WITH

THE BURTON METAL END-
PLATES MID -LOG CONDENSER
Very light in weight yet rigid in con-
struction. Incorporates BURTON
patent friction brake, enabling cen-
tre spindle to be accurately adjusted.

.0005 without dial, 4/6 each
.0003 4/6 each

THE BURTON REACTION
CONDENSER

Capacity .000i, .000z [and .00015
Panel mounting type, 4/- each

URTON
COMPONENTS

11

THE FAMOUS 1931
OSRAM MUSIC 4 MAGNET

can now be supplied for
PART EXCHANGE and
BALANCE on EASY TERMS 
Take advantage at once of this sensational offer and get this magnifi-
cent new set on these wonderful terms. Whatever your present set
we will take it in part exchange at a fair, Trice and accept the balance
on easy monthly terms. Drop us a line to -day and we will send a
qualified man to look at your present set and quote you an allowance.

If you have no set now, you can still obtain this Osram Music Magnet
4 by paying an initial deposit of LI 38. 6d. and the balance in 12
monthly payments of 18s. 6d.

WARNERS
Britain's Biggest Radio Dealers

12 NORTON FOLGATE, BISHOPSGATE, E.1. Bishottz010
252 LAVENDER HILL, CLAPHAM, S.W. 73-75 HIGH RD., KILBURN, N.W.

502 HIGH RD., TOTTENHAM
Don't Forget to Say That You Saw it in "A.W."
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MAINS

UNIT

Junit Mains Unit, the finest unit that can
be bought at any price, operates on mains
of all voltages from 200 volts to 250 volts.
It is so designed that it can be placed in a
vertical or horizontal position to fit into
any battery recess. You need not buy
additional leads-your present leads will
easily reach the terminals of a Junit Mains
Unit.

MASTER OF
THE MAINS

UNIT TYPE 150/4 A.C.
Giving 150 volts at 25 milliamperes load, end in-
corporating 4 volt centre tapped winding for
supplying filament current for indirectly heated
valves. Size 9 ins. x 5 ins. X 3:1 ins.

Tappings: One variable 0-150
fixed 150

S.G.
Price £5 0 0

UNIT 'TYPE 120
Giving 120 volts at 20 milliamperes load. Size
9 ins. x 5 ins. x 31 ins.

Tappings: One variable 0-120
fixed 120

5, 1, S.G.
Price £4 7 6

UNIT TYPE 120/T.C.
Giving 120 volts output at 20 milliamperes load,
and also containing trickle charger for 2, 4 or 6
volt accumulators. Size 9 ins. X 5 ins. x 31 ins:

Tappings: One variable 0-120
fixed 120

15 VS S.G.
Price £5 17 6

SERVANT OF
THE SET

Advertisement of the Junit Illanufacturinq Co., Ltd..
2 Ravenscourt Square, London, W

121

Conducted by our Technical Editor: J. H. REYNER, B.Sc., A.M.1.E.E.
Burndept Needle -armature Pick-up
r -r HE Burndept needle armature pick-up
1 is,one of those components which will

appeal to the man who requires quality,
for it does undoubtedly set a standard for
pick-ups of all types; yet the sensitivity is
well below the average. Generally speak-
ing, a 3 -stage amplifier is required for oper-
ating the pick-up at full volume with a
moving -coil speaker : although when con-
verting a wireless set, the detector valve
can be used for one stage.

The design of this pick-up is such that the
needle when inserted becomes the vibrating
armature, having a mass so small that the
natural period of resonance comes outside
the audible limit, so far as gramophone
reproduction is concerned. The needle
movement is generous, and so lightly
damped that it will follow the lowest fre-
quencies and obtain the utmost life out of
any record.

The characteristic of this pick-up is, save
for minor and unimportant resonances,
almost ideal. There is a rise towards the
bass frequencies, counteracting to some
extent for the inevitable restriction in
amplitude of such frequencies on a record.
Further, the high frequencies are well
reproduced, and may be controlled by a

Burndept needle -armature pick-up

resistance or suitable condenser placed
across the pick-up:

Tested on our standard two -valve ampli-
fier, feeding a powerful moving -coil loud-
speaker, the results were inadequate, due to
the small voltage output from the pick-up.
With the addition of another stage, how-
ever, the strength was brought up to stan-
dard, and we have no hesitation in saying
that the reproduction was as near perfection
as we have experienced, from any gramo-
phone record. There seems to be a com-
plete absence of resonance, and in conse-
quence all the instruments in an orchestra
can be heard in their true relation, if the
recording is good.

Grosvenor Batteries
MANY of the modern super -power

valves when working with high
anode voltages require a grid bias exceeding
9 volts. Although it is possible to use two
9 -volt batteries in series, it is often prefer-

able to employ a single battery of higher
voltage.

The Grosvenor Electric Batteries, Ltd.,
of 2-3, White Street, London, E.C.2, who
have had much experience in the manufac-
ture of H.T. and grid -bias, batteries, have
sent in for test a i6 -volt battery measuring
9 in. long by i in. wide by 2 % in. high.
Tappings are taken out to sockets every r %
volts, every other socket being clearly
labelled with its voltage.

One of the range of Grosvenor batteries
-a high-test high-tension battery. A
test on a grid -bias battery is described

in the accompanying paragraph

We applied to this battery the normal
test for H.T. cells of standard capacity.
The discharge rate was commenced at
7 milliamps and continued until it had
fallen to 31/Z milliamps; this it did after
26o hours of use, representing a useful out-
put capacity of approximately 1,50o milli-
ampere hours. This figure is well above
the average fixed for standard cells, and
indicates that the battery should give a
good performance in actual use.

Although a grid -bias battery is seldom
called upon to supply any current, it has
been our experience that those cells capable
of standing up well to a continuous but
suitable discharge rate _have the longest
" shelf " life.

Polar Tub Condenser
AN examination of sets that have been

in use for several years often reveals
faults in the variable condensers. Either
the plates have become buckled or dust has

A new Polar
condenser-the " tub "

collected to such an extent that tuning is
accompanied by crackling noises.

In the new Polar screened gang conden-
ser, all precautions have been taken by the

(Continued at foot of next page)
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T T is reported from Savoy Hill that the
1 announcing staff has adopted for Christ-
mas week the catch phrase, " Modulation
in all things."

According to a report from Belgium, the
Grand Duchy of Luxemburg, anxious to
own a high -power transmitter in order to
establish a daily broadcasting service, has
taken the decision to grant a concession,
with full power, to exploit microphone
publicity. As the necessary income for
operating such a station could not possibly
be derived from the listeners' tax,
sufficient revenue might be acquired by
radio publicity, and it is hoped to induce
French and German business concerns to
sponsor programmes.

According to statements issued by the
control station of the Union Internationale
de Radiodiffusion at Brussels, a deviation
of more than one kilocycle from their
allotted wavelengths by the European
stations generally has been greatly reduced.
From October, 1929, to April, 1930, the
percentage of culprits has dropped from
14 to 9 per cent. of all .transmitters in
operation.

The Belgrade (Yugoslavia) short-wave
transmitter on 3o metres, may be heard
working every Monday evening between
8 and 9 p.m.- G.M.T.

A French company, recently constituted
with a working capital of one million
francs, proposes to run a broadcasting
station in Normandy. It has not yet been
iefinitely decided whether the site will be
at The Havre or whether the present Radio
Normandie (Fecamp) transmitter is to
taken over and increased in power.

Some drastic changes in wavelengths are
likely to be carried out by the French
State broadcasting stations within the next
few weeks. Ecole Superieure (PTT), Paris,
which is now almost completely swamped
by Rome nightly, may change its wave-
length with Radio Maroc (Rabat). Simi-
larly, Radio LL (Paris), interfering in the
French capital with the reception of the
PTT Strasbourg broadcasts, will be asked
to take over the Lille wavelength for its
own.

Listeners report the reception of tele-
phony from Tokio (Japan) between to a.m.
and midday G.M.T. daily, on 24.8 metres.

Barring the Moscow morning physical
exercises; the Posen studio claims to be the
earliest station on the air; its first transmis-
sion takes place at 4.15 a.m. G.M.T. daily.

Daily, between midday and 2 p.m.
G.M.T., the new Velthem-Louvain station
tests with gramophone records simultane-
ously on 508.2 and 338.2 metres. Its power
is gradually being increased to 15 kilowatts
in the aerial.

The French Ministry, of Posts and Tele-
graphs has now authorised the transfer of
Radio Paris to its new home at Essarts-le
Roi, near Rambouillet, where the high -
power station is rapidly nearing completion
Within a month the special cable connect-
ing the station to the studio will be laid
and the tests will start forthwith. The
Poste Parisien has also been allowed to
remove its plant to Limours, outside city
limits.

It may, perhaps, be taken as a com-
mentary on the p.B.C.'s policy with regard
to Scottish broadcasting that the increase
in the number of licences north of the
Border compares by no means favourably
with other parts of the United Kingdom.
Only about 7,30o licences are issued
monthly on an average in Scotland, while
Ireland can boast about ro,000, with \Vales
in the neighbourhood of 5,00o.

The number of wireless licences held in
Czechoslovakia at the close of September
last was 290,395, an increase of 2,791 in
the course of that month and 18,990 more
than at the end of September 1929. It is
expected that by the close of the year the
total will reach 300,000.

Experiments carried out by the Techni-
cal section of the University of Jena at
Chemnitz (Germany) having demon-
strated the utility of ultra -short waves for
broadcasting stations destined to serve the
smaller -towns, the German Posts and Tele-
graphs at Berlin have decided to construct
a special transmitter with a view to further
tests.

WE TEST FOR YOU "
(Continued from preceding page)

makers, Messrs. Wingrove & Rogers, to pre-
vent the gradual development of faults.
This condenser, known as the " Tub," has
the appearance of a model tunnel, the outer
metal case being alone visible. In front
there is an attractive oxidised bronze
escutcheon plate with a large diameter and
clearly marked rotary -controlled dial.
Removal of the cover reveals three sets of
fixed and moving plates fitted to a common
metal spindle, ' with substantial metal
screening between each set.

The maximum and minimum capacities
of each condenser were measured separately,
the variation in values being negligibly
small. The minimum ins each case was 3o
micro-microfarads, a value slightly higher
than usual, but not 'likely to cause any
serious limitation to the wavelength range.
The maximum capacity was approximately
.00054 mfd. Those who are building up-
to-date sets, and wish to dispense with
condenser troubles can be recommended to
use one of these " Tub" gang condensers.

TUNEWELL
COILsf,woid:hoe-GB"rCaahiloelep:4ten'eemoulded top and

bottom plates.

19!fi

SPECIFIED
FOR THE

"CHALLENGE"
RADIO-

GRAMOPHONE
TUNEWELL Coils have
built up a reputation for
reliability and the finest
workmanship. They are
the choice of experts.
Careful positioning of the
windings and materials of
the highest insulation give
TUNEWELL Coils their
very low self -capacity. That
is why they are more selec-
tive than others, why they
give louder signals, why
they will tune down to
such low wavelengths.
Always choose TUNE -
WELL - for maximum
efficiency.

New " Popular Tunewell Trans- Two -pin coils.
Wireless" Dual former. Ratios 3 Plain, Centre -tap -
Range Coil. to 1 and I to 1. ped and X type.

BRITAIN'S
12.6 FAVOURITE.

New dual range Prices from 1 6
coil for Reinartz Tunewell range of

Condensers, .0005,
circuits. X -tapped .0003 and .00015.Speakers. includ-on both high and 3, 11 eacbing plague types,low waves. Super- from B.F. Chokes-
selective. 97 ' Efficient.

.

10.6 26,6 to 42 - Price 6 6

10.6

Write for Lists.

TURNER & CO.
54, STATION ROAD, LONDON, N.11



Acauiriacy-

Matched
Coils
are essential when tuning
several circuits with a
ganged condenser. The
Colvern TGSC coils are
matched to a standard.
Tapping points are ad-
justed to compensate for
the self capacity of each
stage. A positive contact
wave change switch con-
tained in the coil base is
supplied with ganging
links so that any number
of coils may be switched
simultaneously.

Uniform
Screening
is provided by the use of
the Colvem Cylindrical
Coil Screens, Type CCS.
These screens are uniform
in thickness and diameter,
a necessity for-

Perfect
Ganging
Coils, Type TGSC., 

9/6 each

Screens, Type CCS,
3/6 each

COLVERN
RADIO

Advt. of Colvern Ltd., Mawneys Road, Romford

Send for the COLVERN Booklet
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" READERS' IDEAS AND

QUESTIONS "
(Continued from page 1006)

stations overlap each other. Can you sug-
gest how the selectivity may be improved ?

A. R. (Ilford).
You are situated well within the swamp area

of the new London stations and will experience
difficulty in preventing shock -effect reception
with your receiver. You should not use an
outdoor aerial, but a small indoor one, con-
sisting of not more than so ft. of wire. A good
low -resistance earth connection should be
obtained to maintain the efficiency of the
aerial -earth system at maximum to offset the
reduced receptive qualities of the small indoor
aerial. If it is still found that the London
stations occupy more of the tuning dials than
is desirable, each screen -grid H.F. stage, and
also the detector stage, should be completely
screened in metal boxes, Finally, the whole
receiver should be housed in a metal -lined
cabinet or metal screening box.-En.

A Strange Phenomenon
SIR,-I was interested to read the letter,

in your issue dated November 29, from
W. M. (Manchester), regarding the red
glow accompanied by a click which pro-
ceeded from his loud -speaker and coincided
with a vivid flash of lightning.

The red glow appears to have persisted
for some appreciable time, for, if the
lightning flash was so vivid, the comparably
small red glow would not be noticed. As
the time of persistence of vision is in the
neighbourhood of one -tenth of a second, the
glow must have lasted longer than that.

W. M. is using an indoor aerial, which
would hardly pick up a sufficient static
charge to produce a glow discharge that
would extend for a foot in all directions.

Let us now come to a possible explana-
tion of what W. M. saw. If we allow our
eyes to glance at the unobscured disc of the
sun or at any other brilliant source of
illumination and then look at a dark sur-
face, we see an image of the source of
illumination in a reddish colour on the dark
ground.

W. M. is sitting in his room listening to
the programme from Manchester and
probably looking out of the window at the
progress of the storm. The sky is overcast
and the room is probably dark. Suddenly
he sees a vivid flash of lightning, hears a
click from the loud -speaker and, turning to
it, sees-the red image of that portion of
the sky that he has just seen brilliantly lit
by the flash. R. D. F. (Liverpool).
44.10111.0.111100141=1.11111.0.10411111111,0411111.011104101110.11111111110!OMMO.e.

When Submitting
Queries

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

The designing of apparatus or re-
ceivers cannot be undertaken.

Modifications of a straightforward
nature can be made to blueprints, but
we reserve to ourselves the right to
determine the extent of an alteration to
come within the scope of a query.

Queries cannot be answered personally
or by telephone.

DECEMBER 20, 1330

BMW -1WBM
TO PERFECT RADIO

9mly

Success Guaranteed. Every specified component for your
new set, down to trie last screw, in an attractive carton,
including The Famous Pilot Test Meter, without which

no set is complete.
Send GOSSOR EMPIRE MELODY MAKER 'KIT,
10/. 1931 model, S.G. detector, and power.

Cash Price  SO 17 6
Only. Balance in 11 monthly payments of 12/9.
Send DYNAPLUS SCREENED THREE

10/6 KIT, B.G., dettjaecstlor riacned doia:seri

Only. Balance in 11 monthly payments of 10,0.
The above Kit prices include valves and cabinet.
Send EXUDE 120 -VOLT WH. TYPE
8/6 AC CBMUL AT0i,sihnicriac tees.0

13 0
Only. Balance in 11 monthlya payments of S,'8.
Send LAMPLUGH INDUCTOR SPEAKER,

Only.

for perfect reproduction. Unit and
Chassis complete, ready mounted.

Cash Price 53 10 0
Balance in 11 monthly payments of 6/5.

Send EKCO 3F.20 H.T. ELIMINATOR,
20 m.a., tappings for S.G. (I() volts
and 120/150 volts. For A.C. mains.

Only. ' Cash Price 53 19 6
Balance in 11 monthly payments of 7/4:

THERE IS A PILOT RADIO KIT FOR
A.W. SETS.

swim NOW FOR THE PILOT CHART. Contains de-
tailed Price Lists of all the latest and best Kits, and ever
80 valuable Hints and Tips for the Amateur Constructor.

6/5

7/4

PETO-SCOTT CO. LTD.
LONDON : 77 City Road, E.C.1, Phone : Clerken we!,
5406-7-8. 62 High Holborn, W.C.1, Phone: Chao :pry
0200. MANCHESTER: 83 Whitelow Road, ChorLoo-
cam-Hardy. Phone Chilton  elm - Hardy 2'02.
NEWCASTLE, STAFFS: 7 Albany Road.

PLEASE SEND ME (a) Your latest Pilot Rad o
/among Easy Way Catalogue by return of post.

NAME

ch7777,171

ADDRESS
A.W.. 20/12/30

ININNIMOMninfNINNOWNesininesesrMsdnNONVOWNINP,InneNr

"Amateur Wireless"
HANDBOOKS

each 216 net.
The Shielded Four -electrode Valve.
Loud -speaker Crystal Sets.
Wireless -controlled Mechanism

for Amateurs.
The Wireless Man's 'Workshop.
The Practical " Super -het " Book.
The Short-wave Handbook.
The Practical Wireless Data Book.

each 116 net.
The Book of the Neutrodyne.
Wireless Telephony Explained.
Crystal Receiving Sets and How

to Make Them.
Wireless Component Parts and

How to Make Them.
Wireless Telegraphy and Tele-

phony and How to Make the
Apparatus.

4110J allNaysagentsand Booksellers,
or by post, 3d. extra, from Cassels
& Co., Ltd., La Belle Sauvage,

' -London, B.C. 4-
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indict
Selectivity'

DESIGNED to meet the new Regional
Scheme requirements, the Watmel Tuner

serves as the Aerial tuner for practically all
circuits embodying reaction ; also it acts as a
wave trap, since the loose aperiodic aerial
coupling gives great selectivity and a consider-
able degree of stability. Radio Paris and
5XX are ,easily separated, as also are both
Brookmans -Park transmissions.

All moulded parts are of attractive Walnut -
mottled Bakelite. The switch is a robust
positive specially designed push-pull type, con-
cealed in the base.

Price complete 17/6

If you cannot get this Watmel product at
your dealers, write direct to us and
enclose remittance, the tuner will be
sent to you by return.

THE WATMEL BINOCULAR H.F.
CHOKE gives maximum effici-
ency, very low sell -capacity and
an extremely restricted field.

Type DX;
Inductance - 200,000 min
Self Capacity - 1.6 m.mfd.
D.C. Resistance,1,400ohms.

Price 6/ -

Type DX2
Inductance - 40,000 nth.
Self Capacity - 1.2 In.roM.
D.C. Resistance, 450 ohms.

Price 4/-

WATMEL WIRELESS CO, LTD.,
Imperial Works, High St., Edgware.

Trkohoiv : EDGWARE 0323
M.C.1
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LATEST NEWS OF THE
NEW NORTH REGIONAL

STATION _

By a Special Correspondent

rr HE aerial masts for the North Regional
I station, at Moorside Edge, near Slaith-

waite, have now been finished. Each one
stands 500 feet high on a massive concrete
base. They are steel lattice masts of the
type used at Daventry ,for 5XX, not the
self-supporting type used at Brookmans
Park. Each mast is supported by 21 stout
wire guys. Two aerials will be suspended
between the three masts, one to radiate the
National programme on 301 metres wave-,
length and the other to transmit the North
Regional programme on 479 metres (the
present wavelength of Midland Regional).

The aerials have not yet been erected, but
rapid progress is being made with the
installation of the apparatus in the station
building, which is a replica of that at
Brookmans Park One of the two transmit-
ters is being prepared for the first test trans-
missions, which are, expected' some time
next month. The engineer -in -charge of the
Belfast station., Mr. Wheeler, has been
transferred to Moorside Edge, to take
charge there, and he is already on the spot.
He will have a staff of about twenty assis-
tant engineers.

The two transmitters will be brought on
the air by gradual stages. At first the test
transmissions will be outside of the normal
programme hours. Gradually the periods
of transmission will be extended until a full
daily service is being given. It is expected
that the North Regional transmitter, on
479 metres, will be the first to start testing,
and, consequently, the first to give regular
programmes. Its programmes will be
partly relayed from London and partly
produced in the Northern Region.
It is anticipated that the northern studios
at Manchester and Leeds 'will contribute the
majority of the material on this wave-
length. The National programme, on 301
metres, will be relayed from London, of
course. It will probably be June before
transmitters are in full swing.

By that time the present transmitters in
the North of England will have been
permanently closed down, with the excep-
tion of Newcastle.

The new station will be heard at con-
siderable strength not only in the North of
England, but also in the North Midlands,
North Wales, the Isle of Man, and Ireland.

The 1931 " ' The Wireless & Gramo-
phone Trader ' Year Book and Diary "
should prove of valuable assistance to
wireless manufacturers and retailers, All
the technical wireless and gramophone data
and broadcasting information has, of
course, been revised to date. The trade
directory portions are printed on various
tinted papers for ease of reference. They
include lists of manufacturers, manufac-
turer's agents and wholesale factors-their
addresses and telephone numbers; propri-
etary names of wireless goods and their
makers and a buyer's guide. The Year
Book is issued to subscribers to " Trader "
Journals at the special price of 3s. 6d., post
free, the price to non -subscribers being
5s. 6d., post free.

1ntatutr Wireks

TRUE
FRIEN S

COMPONENTS
OF COURSE :

NULLI SECUNDUS

MID
LOG
CON-

DENSER

1,000 volt test.
Bakelite and

Mica.
.0001
.0002 ' 6d.
.0003 I

.0005 7d.

.001 Bd.

.002 105. MIKA

Capacities:
.0005
.00035
.00025
.00015

4/6

CONCEALED
PIGTAIL

A great tittle
compression typ3

Condenser.
F .0001 - 16

41 .0003 1!6
G .001 - 1 6

.002 - 2, 3

DIFFERENTIAL it CONDENSER

.0)

a
.00015 14

3/9
SUPPLIERS TO THE

LEADING SET MAKERS
OF THE COUNTRY

Golden Square, Piccadilly Circus, London
Gerrard 1863
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For the
" CHALLENGE "
RADIO -GRAMOPHONE
Aerial and Anode CAWS
exactly as specified. 19100

COILS
Mad' exactly to specification.

carefully matched and
guaranteed.

£ a. d.
"CHALLENGE TWO." with reaction winding .. 10 6
"CHALLENGE THREE." carefully- matched, per pair .. 1 1 0
"CHALLENGE FOUR," three Coils exactly as specified

and carefully matched .. - 1 11 6
"MUSIC MONITOR," "W.M." September .. .. 7 6
"SEARCHER TWO," "A.W.", August 23, per pair .. 9 6
"A.B.C. TWO," "W.M.," August .. . .. 5 0
"BROOKMANS BY-PASS" .. 3 0
"MUSIC LEADER," "A.W ".. .. 10 6
"JAMES' S.G. PORTABLE 3," "W.M.," July . .. 9 6
NOTE. -We supply Coils for any set described in "A.W.," "N.M.,"
etc. Any Coil built to your Speeilication. Prices on application.

H B RADIO
CHALLENGE
GRAMOPHONE KIT& ".'

Ebonite Panel 19 in. by 7 in. (Trelleborg) .. 8
Two .0005 -mid. variable condensers (Polar Universal) .. 15
Slow-motion Drum Drive (Polar) 8
.0003-mfd. reaction condenser (Lotus) 5
Doable Pole Change.over Rotary Switch (Utility) .. 4
1-rueg. Volume Control (Iceanie) 6
One dual -range aerial coil and one anodecoil with reac-

tion Winding, "Challenge" type (H. & B.) 1 1

Valve Holder. Hori/ontal mount lag (Junit) 1

Three Valve Holders (Taken) - 3
Fixed Condensers, .0003-cati., .0092 -mid., .0001 -mid., .005

1-mfd. Fixed Condenser (Dubilier) . 
Two Fixed Condensers (Dubilier) .  
Grid Leak Holder (Lissen) .   

Grid Leak (Dubilier) .   .

High Frequency Choke (Lewcom) . ..  
Low-treuttency Transformer (Telsen "Ace") . 
14w -frequency Choke ( R.I. "Hypercore") . -

Pre-set Aerial Condenser .0001-mfd. max. (Form'odenser
type F(

One 30,000 -ohm and one 80.000-ohm Spaghetti Resistance
(Bulgin)

Three Terminal Blocks (Belting -Lee)
Six Terminals marked Aerial, Earth:Pick-op (2), L.S. (2)

(Belling -Lea
Aluminium Partition Screen and Foil (H.B.).. . 
7 In. length of half -inch :mole -brass
2 -in. Extension Rod, Coupler and Bracket Inc Change -over

4
2
7

1
7
8

17

1

3
2

2
2
1

a
0

3
6
6

2 0
Seven yards of thin flex (Leircoflex) _
Six Wander Plugs marked H.T.-, 11.T.+1, H.T. t 2, G.B.+,

G.B.-1, (Belling -Lee) . . . 1 6
Two Spade Terminal.. marked L.T.+, L.T.- (Belling -Lee) a
Screened -grid Connector (Belling -Lee) 6

Price of Hit includes Panel already drilled, peel price E618:11
Baseboard, all Wire and Screws needed. ti

NOTE. -If you buy this KIT, we build set FREE if desired.
Four Valves (Marconi, Milliard, or Osram) .. 2 7 extra
Electric Gramophone Motor (Ediseran) 3 3
Pick-up and Tone Arm (Edlewan) 2 5
Magnet -Dynamic Loud -speaker (Hegra) 2 16
Novotone (Type J) (Gambrell) .

Gramophone Cabinet (Cameo "Waverley") 5 10
Carriage paid on all I-1 & B C.O.D. charges paid

cash orders. on orders over 21.
1.0, 34, 36, 38, Beak StreeLaRereAernat Street,

H.Loe'ndoBri.R101.?

SPECIFIED FOR THE
LOFTIN-WHITE A.C. 2
Savage transformer, tyre 39'-, postage
1/-. State voltage and y mains when
ordering. Many other types avail..100, also
smoothing chokes and condensers.

Write kr List
SAVAGE, 292 Bishopsgate, London, E.C.2

Phone: Bishopsgate 4=97

IR', E. IL HAD II ILII
WIIRELM GU IIDE M9 296 X'

,4 Complete List alai/
that is best in Racho

at Keenest Prices.
Trade Enquiries Invited

INI.TAYILO &
3. Radioliouse. MACAULAY STREET,
HUDDERSFIELD, Phone 341,-

wEe

Let "Amateur Wireless"
solve your problems
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UROAIDCAST TELEPHONY
Broadcasting stations classified by country and in order of wavelengths. For the purpose of batter comparison,

the power indicated is aerial energy.
Kilo- Station and Power Kilo- Station and Power

Metres cycles Call Sign (Kw.) Metres cycles Call Sign (Kw.) Metres
GREAT BRITAIN

25.53 .22,752 Chelmsford
(G5SW) 15.0

200 1,500 Leeds 0.16
242 1,238 Belfast 1.2
261.3 1,148 London Nat 68.0
288.5 1,040 Newcastle
288.5 1,040 Swansea 0.16
288.5 x,o4o Stoke-on-Trent 0.16
288.61,040 Sheffield 0.16
288.5 1,040 Plymouth 0.16
288.5 1,040 Liverpool 0.16
288.5 r,o4o Hull 0.16
288.5 1,040 Edinburgh 0.4
288.5 1,040 Dundee 0.16
288.5 1,040 Bournemouth 1.2
288.5 1,040 Bradford 0.16
301 995 Aberdeen 1.2
309.9 968 Cardiff 1.2
356.3 842 London Reg. 45.0
376.4 797 Manchester 1.2
398.9 752 Glasgow 1.2
479 626 Midland Reg. 38.0

1,554 193 Daventry (Nat ) 35.0
AUSTRIA

246 1,220 Linz
246 .2,220 Salzburg

(testing shortly)
283.6 1,058 Innsbruck
352 851 Graz
453 666 Klagenfurt
517 581 Vienna

BELGIUM
206 7,456 Verviers
206 1,456 Antwerp
216 1,391 Chateiineau
243 1,235 Courtrai
244.7 1,226 Ghent
244.1 1,229 Schaerbeek
338.2 887 Velthem

(Louvain) 12.0
509 590 Brussels (No. 1) 1.2

CZ ECHO -SLOVAKIA
263 1,z39 Morayska-

Ostrava 11.0
279 1,076 Bratislava 14.0
294 1,020 Kosice 2.5
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

401 743 Revel (Tallinn) 0.7
FINLAND

221 1,355 Helsinki
291 1,031 Viipuri

1,796 167 Lahti

0.6
0.6

0.6
9.5
0.6

20.0

0.3
0.4
0.25
0.1
0.25
0.5

15.0
15.0
51.0

FRANCE
172.5 1,739 St. Quentin 0.3
200 1,500 Radio Roubaix 0.2
222.9 1,346 Fecamp 1.0
235.1 1,275 Nimes 1.0
240.61,247 Beziers 0.6
249.7 1,201 Juan-les-Pins 0.5
256 1,171 Toulouse (PTT) 1.0
265 1,130 Lille (PTT) 15.0
272 1,103 Rennes 1.2
286 1,049 Montpellier 2.0
286.2 1,047.9 Radio Lyons 0.5
296.4 1,012.1 Limoges (PTT) '0.08
300 1,000 Strasbourg 1.0
304 988 Bordeaux (PTT) 35.0
315 952.5 Neuilly (Paris) 0.3

316 .

316
328.2
329
329.5
347.7
370
385
447
466

1,445.7
1,725

950 NatanVitus 0.7
95o Marseilles (PTT) 1.5
914 Grenoble (PTT) 1.2
911 Caen (Normandy) 0.6
910.3 Poste Parisien 1.2
862.8 Strasbourg (PTT) 12.0
822).5 Radio LL (Paris) 0.5
779 Radio Toulouse 15.0
67r Paris (PTT) 2.0
644 Lyons (PTT) 2.3
207.5 Eiffel Tower 15.0
474 Radio Paris 17.0

GERMANY
31.38 9,560 Zeesen 15.0
217 1,387 Konigsberg 1.7
218 1,373 Flensburg 0.6
227 1,319 Cologne 1.7
227 1,319 Munster 0.6
227 1,319 Aachen 0.31
232.2 1,292 Kiel 0.3
239 1,256 NOrnberg 2.3
246.4 1,217.2 Cassel 0.3
253.41,184 Leipzig 2.3
259.3 1,157 Gleiwitz 6.6
269.8 z,zrz Augsburg 0.3
276.5 1,085 Heilsberg 120.0
283.6 r,o58 Magdeburg 0.6
283.6 r,o58 Berlin (E) 0.6
283.6 r,058 Stettin 0.6
316.6 947.6 Bremen 0.3
318.8 941 Dresden 0.3
325 923 Breslau 1.7
360 833 Muhiacker 75.0
372 8o6 Hamburg 1.7
390 77o Frankfurt 1.7
418 716 Berlin 1.7
452.1 662 Danzig 0.25
473 635 Langenberg 17.0
533 563 Munich 17
659.7 536 Kaiserslautern 1.0
506 530 Hanover 0.35'
570 527 Freiburg 0.3

1,635 183.5 Zeesen 35.0
1,635 x83.5 Norddeich 10.0

HOLLAND
31.28 9,599 Eindhoven (PCJ) 30.0
299 1,004 Hilversum 8:5
299 1,004 Radio Idzerda

(The Hague) 0.6
1,071 280 Scheveningen -

Haven 5.0
1,875 x6o Huizen 8.5

HUNGARY
210 1,430 Budapest (Csepel) 1.0
550 545 Budapest -23.0

ICELAND
1,200 250 Reykjavik 16.0

(shortly testing)

IRISH FREE STATE
224.4 1,337 Cork (IFS) 1.5
413 725 Dublin (2R11) 1.5

ITALY
80 3.750 Rome (3R0) 9.0
296 1,013 Turin (Torino) 8.5
312 916.2 Genoa (Genova) 1.5
332 goy Naples (Napoli) 1.7
441 68o Rome (Roma) 75.0
453 662 Bolzano (IBZ) 0.2
501 599 Milan (Milano) 8.5

LATVIA
.525 572 Riga 12.0

LITHUANIA
1,935 155 Kaunas . 7.0

Kilo- Station and Power
cycles Call Sign (Kw.)

NORTH AFRICA
363.4 825.3 Algiers (PTT) ... 13.0
416 7.71 Radio Maroc

(Rabat) 10.0
1,350 222.2 Tunis Kasbah ... 0.6

NORWAY
364 824 Bergen 1.0
363.1 826.1 Frederiksstad 0.7
453.2 662 Porsgrund 1.5
453.2 66z Nidaros 1.2

1,073 279.6 Oslo 75.9.
POLAND

214.2 1,400 Warsaw (2) 1.9
234 1,283 Lodz 2.2
244 1,229 Cracow 1.5
312.8 959 Wilno 0.5
338.1 887.1 Poznan 1.9
381 . 788 Lvov 2.2 
409.8 732 Katowice 16.0

1,411 2.12.5 Warsaw 14.0
PORTUGAL

240 1,250 Oporto 0.25
(Teatro Apollo)

320 937.6 Lisbon (CTIAA) 0.25
ROMANIA

394 761- Bucharest 16.0

RUSSIA
427 702 Kharkov 4.0
720 416.6 Moscow (PTT) 20.0
800 375 Kiev 20.0
824 364 Sverdlovsk 25.0
870 344.8 Tiflis 15.0
937.5 32o Kharkov (RV20) 25.0

1.000 300 Leningrad 20.0
1,103 272 Moscow Popoff 40.0
1,200 25o Kharkov (RV4) 25.0
1,304 230 Moscow (Trades'

Unions) 100.0
1,380 217.5 Bakou 10.0
1,481 20:5 Moscow (Kom) 20.0

SPAIN
251 1,293 Barcelona

(EA J15) 1.0
266.7 r,r25 Barcelona .

(EAJ13) 10.0
349 86o Barcelona (EAJ1) 8.0
368 8r5 Seville (EAJ5)

*1.5- 413.8 725 Radi.o Espana - 1.0
424 7o7 Madrid (EAJ7) 2.0
400 65z San Sebastian

. s (E AIN) 0.5
SWEDEN

230.61,301 Malmo 0.75
257 x,166 H6rby 15.0
300,2 999.3 Falun 0.65
322 932 Goteborg 15.0

-436  689 Stockholm 76.0
542 554 Sundsvall 15.0
770 389 Ostersuud 0.75

1,224 '245 Boden ' 0.75
1,348 222.5 Motala 40.0

SWITZERLAND
320 937.5 Basle 0.65
403 7,e Berne .1.1
459 653 Zurich 0.75
678.7 454.6 Lausanne 0.6
76U 395 Geneva 1.5

(testing on 1,010m.)
TURKEY

1,200 25o Istanbul 5.0
1,961 153 Ankara 7.0

.YUGOSLAVIA
306.8 978  Zagreb (Agram) 0.7
430.5 696.8 Belgrade 3.0
574.7 522 Ljubljana 2.8

MICROSCOPIC !
NT -RAYS are identical in everything

except wavelength, or frequency, with
wireless waves. So, of course, is ordinary

'In fact light waves stand roughly
midway in frequency between X-rays and
the shortest wireless wave that has yet been
produced in the laboratory. In modern
science, X-rays are at present being used
to extend the powers of the microscope.
In the ordinary way it is quite impossible
to "see" any object that is smaller than the
wavelength of visible light.  But by using
the still more minute X-rays, photographs
are now being taken of molecules that the
human eye will never be able to see directly,
even through the most powerful micro-
scope. B. A. R.

Blue Spot Literature. -Traders will be
interested to know that adhesive labels
referring to Blue Spot speakers as Christmas
gifts can be obtained froth. Blue Spot l-ouse,
94-96 Rosoman Street, Rosebery Avenue,
E.C.i.

Part Exchange. -Owners of old sets
should note that at any branch of Messrs.
Warners, old receivers are taken in part
exchange -for 1931 Osram Music Magnet
Four sets. The balance may be arranged
in easy monthly payments if desired.

R.I. Eliminators. -In connection with
the Radio Instruments announcement on
page 877 of " AW." No. 443, it should be
noted that the type D2o/3 eliminator, price
L2 120. 6d., is for D.C. supply, and not for
A.C., as stated. The model Ago/3, price

4 15s., is for A.C. supply.
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COSSOR EMPIRE MELODY MAKER With
KIT, z931 model, S.G., Detector and Power.

Cash price £6 17s. 6d:
Balance in IT monthly payments of 12/9 order
1931 OSRAM MUSIC MAGNET KIT. With

S.G., detector and power.
Cash Price £11 15 0

Balance in ix monthly payments of 18/6 order
DYNAPLUS SCREENED THREE KIT. With
S.G., Detector and Power.

Cash price iS 5 14s. 6d.
Balance in xr monthly payments of 10/6 order
LAMPLUGH INDUCTOR SPEAKER for With
perfect reproduction. Unit and Chassis complete,
ready mounted. Cash price £3 10s.
Balance in sr monthly payments of 6/5 order
EPOCH PERMANENT MAGNET With
SPEAKER, Type B4.

Cash price £4 10s.
Balance in is monthly payments of 8/3
STANDARD WET H.T. BATTERIES.
744 volts, 20,0oo m/a. Cash price £4 2s. Od.
Other voltages and capacities available, detailed
prices on application.
Balance in is monthly payments of 7/6.
EKCO 3F.20 H.T. ELIMINATOR. so
in/a. Tappings for S.G., do volts and 120/150 7/4
volts. For A.C. Mains. Cash price £3 19s. 6d.
Balance in x it monthly payments of 7/4 orderEX ID E 120 -volt W.H. Type With
ACCUMULATOR, in crates.

Cash price £4 13s.
Balance in ri monthly payments of 8/6 order
Every make of Radio Set or Accessory supplied on EASY

TERMS. Send for our splendid Catalogue. It's free.

10/-

23/6

10/6

6/5

8/3
order
With

7/6
order
With

8/6

New661111e$ SalesCo
56 LUDGATE HILL, LONDON, E.C.4

(Establish.[1, ,1 2716

The Lotus Single Drum Vernier Dial is
made with metal escutcheon in heavy
silver, oxydised silver, or Florentine
bronze finish, or black or mahogany
bakelite. The great accuracy of work-
manship makes selective tuning simple
and backlash impossible.

Price with '0003 Condenser ... 14,9
Without Condenser ... 9/ -

From all Radio Dealers.

SINGLE DRUM DIALS
Write for illustrated Catalogue M

GARNETT, NINTELEY & co., LTD.-, LIVERPOO

RADIO AT SEA
MANY amateurs believe that the radio

gear on board ship, and even on the
new liners, is of the out-of-date spark and
crystal -detector variety.

This' is quite a mistake; the new Booth
liner Hilary, for instance, has been fitted
up with the very latest radio transmitters
and receivers.

The valve transmitter for interrupted
continuous -wave telegraphy will operate
on wavelengths between Soo and 800
metres with a power of kilowatts. Its
distinctive penetrating note in transmis-
sion will be very effective where atmos-
pheric interference makes communication
difficult at times.

The receiver will also be capable, to a
large extent, of overcoming interference,
as it is fitted with a rejector circuit cover-
ing the wavelengths which are most sub-
ject to interference. The valves, too, have
a very high amplification factor, which
increases considerably the distance over
which signals can be received. The new
Marconi receiver is particularly suitable
for all the requirements of a ship's wireless
service, as it more than covers the com-
plete waveband used in commercial work.

Very short wavelengths, as well as very
long ones, are now used for the transmis-
sion of useful information to ships, and
this is provided for by the receiver's wave-
length range of 15 metres to 20,000 metres.

K. U.

" Postcard Radio Literature."-lt
should be noted that the Superlamp cata-
logue reviewed on page 848 of " A.W."
No. 442 is available only to the trade.

All interference with broadcasting pro-
grammes is ruthlessly banned in Yugo-
slavia; the latest law decrees that whoever
willingly or through. neglect spoils the
reception of the wireless entertainments, on
conviction will be liable to one year's
imprisonment or a fine amounting to
10,000 dinar (roughly £400).

It is reported that. the Marconi Inter-
national Marine Communication Co. has the
order to manufacture and install nine
complete wireless sets with direction finders
on new vessels of the British Tanker Com-
pany's fleet.

"Amateur Wireless and Radiovision." Price
TThreepence. Published on hursdays 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.
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.

Communkations should be addressed, accord-
ing to their nature, to The Editor, The Adver-
tisement Manager, or The Publisher, "Amateur
Wireless," 58-61 Fetter Lane, London, E.C.4.

BROWNIE
DOMINION
MAINS S.G3
A REALLY superb allelectrie 3.valvereceiver
in a handsome, richly polished solid walnut
cabinet - that's the wonderful new Brownie
Dominion Mains S.G.3-the mainset for the
connoisseur! Just switch it on-then sit back
and enioy the cream of the world's programmes
at brilliant loudspeaker strength

YOUR DEALER will DEMONSTRATE
Your dealer will be delighted to demonstrate the
Brownie Dominion Mains S -G.3. In any case
send now for illustrated catalogue of the com-
plete Brownie range of battery and mains
operated receivers. Frices from 50/ --

PRICE
including
royalty and

valves

Brownie Wireless Co.
(G.B.). Ltd.. Dept. U.,
Nelson Street Works,
London, N. W.1.

EDDYSTON L

SHORT-WAVE APPARATUS

visa

J 4
SHORT-WAVE INDUCTANCE UNIT
This unit forms the complete inductance portion for

a shirt -wave receiver, providing variable aperiodic aerial
coil, grid coil and reaction winding. Complete with Stand
and 5 coils, it covers efficiently the whole short waveband
from 15-95 metres. Price 22;6 ccinkleete with full circuil

delete's. (Extra coils for B.B.C. waveband sin be obtained.)

SHORT-WAVE
H.F. CHOKE

This 'special
EDDYSTONE
S.W. choke is de-
signed for use in
any position in a

S.W. receiver for wavelengths between so -8e
metres. Wound on paxolin former with
stand for vertical or horizontal mounting.

X

Puce 2/6
LOW LOSS

VALVE HOLDER
A valve holder of low loss con-
struction with one-piece air
spaced sockets. Bakelite in-
sulating ring,. Can be mounted
direct on metal baseboard.

Price 1/6
Send for S.W. lists No. 35.

STRATTON & CO., LTD., London Service Depot:
Bromsgrove Street, C. 1VEBB, LTD.,

BIRMINGHAM. 164 CharingCross Rd., 117 .C.2



emmarvit

ELECTRADIX
Meggers, Ducters, Capacity Bridges, Fluxmeters, Lab
Galvin and Shunts, Pointelite Sets, Unipivot Meters, Normal
Weston Cells, Wheatstone Bridges, Reversing Keys. All

Cheap.

Meters. Milliammeters, all ranges, 15/- to 2216; 0 to 500 volts,
451. Dixonemeters, 501.. Testing Sets, Elliot and other makes,
E.168, 4 ranges, amps. and volts, 45/, A.C. Hot Wire, It amp., 4/-.
Circuit -test Silvertown Calves, 7/6 Relays, 7/6 to 27/6.

DYNAMOS. L.T. Charging. Aero, 12 volts 250 watts, with
auto cut-out. 251.; W.W., 20 volts 5 amps., 50/-; L., 12 volts 8 amps.
45!-; Ct., 18 volts 8 muss, 85/.; 50 volts 25 amps., £7 103.; 80
volts 20 amps., £8 10s., and Four 100 v. motors. 101 High
Tension Charging Motor Generators : 230 volts A.G. to 100
volts. 100 ms., D.C., 70/. Dynamos: 250 volts 4 amps..
£310s.; 100 volts 4 amps., H.T. Anode Motor Generators:
100 volts D.C. to 250 volts, 250 in/a., £10; 220 volts D.C. to 400
volts D.C., 200 m'a., £12. G.E.C. and B.T.H. 2-com. Aircraft
Generators: 950 volts 60 m/a., and 8 volts 5 amps.. £10; 600 volts
m/a. and 8 volts 3 amps., 55/., Fine Newton H.T. Generators.
1- kw. 2,000 v., £30; Slow Speed Motor Generator, I kw., 2,000
volts £24; 2 kw., 2,000 end 4,000 volts, £52. Large E.V. Megger
Hand Generators, 600 volts, £5. D.C., to A.C. Rotary, £10.

Flashing Signal Lamps. Aldis, 14/6. C.A.V., 12/6. 3 -colour
Hand 8./.. Leather Cases, 10 by 8 by 6. with strap, 5/-. Smaller,
2/6. Aerial Halliards, 6d. Aerial Winches, with brake, 1/6. Valve
Boxes, 3 cell, padded, 1/4. Double Protractors, in leather case, 5/-.
Instrument Cases, mahog.,with brass handle, lid, and drop front,
7 by 8 by 51, each 216. arconi T6 Table Varia Condensers, 7/6.
Mahogany Cases, with lid and ebon. panel, 5 sunk sockets, 8 by 4
by 3f, L.S. Filter Condensers, .05 sn/f., 5 taps, 5/-. Earth
Spikes, with terminal, 1'2.
SWITCH GEAR. Mains Set Glass Fuses, 2 amps., 3d. : Porcelain,
2 -pin Plug 3d., fuses 4d. Slow-motion Geared -Slide Rheas., 7/6.
147 S.P. Plug Boards, 9 -way, 10 amp., 21.. Lucas 8 -way Switch
Boxes, mahogany, Brass Cover, 6 S.P., I D.P., 1 C.O., 3/6. S.P.C.O.
Switches, 1/6; H.T. send receive, 216; 100 or 200 v. Lamps, 6d.
2 amp. 110 -volt. Lamps for charging, 2'6. 1,000 ohm Res. Bulbs,
6d. Auto Cutouts, 7/-; Switches, Controllers, and Charging
Boards built to order.
Transmitters. R.A.F., I -in. spark, with A.T.I. and all fittings in
polished mahogany case. Cost £15. Sala 15/.. 100 watts. 25/-;
250 watts, 50;.. 2 -valve Aircraft ditto, with Osram valves; speech
or morse, 30/. each. No. I Tapping Keys, open type, with massive
contacts, 6!- each. No. 51 KD with aluminium cover, double
contact, fine work, 71 each. Morse Practice Sets, with buzzer and
key on mahogany panel, 8/6 each. Morse Sounders, 15:-.
Power, Amplifier, or Transmitting Valves, 6 -volt 40 watts,
4/6. Receiving, 31..
Wavemeters by Townsend, Paul, Silvertown, Gambrell, and
Marconi, from 15:-.
Electric Pocket Torches, with new " Ever -Ready " Battery,
2/6. Airship Safety Lamps, 7/6. 2 -volt, Accumulator 5'.. 25 volts
to 220 volts Candle Lamps, 6d. Hand Lanterns, ditto, 4 6. Radiator
250 -watt 110 -volt Lamps for charging, 216. Lucas 8 -way Switches,
in mahogany case, brass lid, 3/6. 3 -amp. Wall Plugs for loud-
speaker extension, 9d.
Electric Bells, G.P.O. Circular; 2/-. Outdoor, 1/6. Large Ironclad
Bells, 5 Remote Control Relays, 8/-.

Insulators, H.T., in porcelain and ebonite, from 2d. each. Empire
Insulating Cloth, for coils, chokes, etc. 100 eq. in. for IL, 4 -pin
Plug and Sockets, 8d. pair. 2 -pin Wall, 50 ditto, 10d. Adaptors, 6d.

HOUSE TELEPHONES, 12 6 set of two complete stations.
Home Recorder Talkie Sets, £410s.
LOUD -SPEAKERS R.K. Cones, fitted B.T.H. Moving Coil,
100 surplus, at only 7,6 each. Marconi L.S. Magnet Pots, 6 v., for
Moving Coil Cones, 20',
THE VIOLINA CABINET LOUD -SPEAKER DE LUXE.
Wonderful reproduction, complete tonal range. Beautifully polished
mahogany. List, £5, Sale Price 22/6. Moving -coil Loud -speakers,
£3 10s.
FOCUSING ARC LAMPS, 60'-. Indoor Projectors, with
lenses fitted 100 -watt focus lamp, 39;6. Xmas 14 -lamp Festoons.
220 v., 12 6. Torpedo Spring -driven Gyroscopes. 15'-. Neon
Tubes, 2'6. Holders, 8d. Osram B.E. Power Valves, for Eliminators,
4,t6. Selenium Cells up to 200 v., ratio 30-I, 151. Double Scale
Taylor -Hobson Protractors, 5'6. Microphone or i'ick-up, 2 -valve
Amplifiers, 40,-. Wonderful 200 -watt Alternators, Watford A.C.,
self -exciting, -cost £30; great bargain, O.
MICROPHONES, Cheapest and best in the world, from 1:- to
70/- Ask for special list.
CHOKES. 30 Henry, by B.T.H., latest design, load of IC0 to 160
milliamps. It is the choke for smoothing power, 25 Fellows'
100 ro'a., Power Choke, 12'6.
ELECTRIC HEATERS, at under cost. Immersion, 4/-; Hot
plates, 7/6; Irons, 10'6: Massage Vibrator Sets, 21,6. In case: A..
handsome present. 14 -lamp Electric Festoons on flex for 220 -volt
10,6.
AERIALS. Indoor Suspension, 2/6. Frame Aerials, midtap, 10/.
Pocket R.A.F. 110 ft. stranded copper, 1/3. Navy 7/22 Enamelled
bronze, 3!-; Electronic, 100 ft., 1/3. Maxi. braided copper, 50 ft.
1/3; 100 ft., 2/-. Indoor Aerial wire, 22 gauge, 1/- 100 ft. Earth
Wire, 1/3 doz. yards.

These are a few samples from our Green Sale List, now ready.
Prompt delivery from Stock

Have you ordered your Dix-Onemeter yet ; Christmas Rush
causes delay.

ELECTRADIX RADIOS
218 UPPER THAMES STREET, E.C.4
St. Paul's and Blackfriars Stations. 'Phone ; City 0191
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Postcard
Radio

Literature
Well Worth Having

EVERYset can be improved by the
addition of some gadget or other, and

practically every gadget likely to prove of
interest to the radio man is included in a
new book which I have just received from
an old friend, A. F. Bulgin & Co., Ltd.
I advise you to write for a copy of this,
which can be obtained free through my
catalogue service. 116
Down in Price

Did you know that the new model 56
Marconiphone set has just been greatly
reduced in price? A.C., D.C., and battery -
driven models are all subject to this big
price reduction. The model 56 is a five-
valver, of course, with three screen -grid
stages, and you can get full particulars
from a Marconiphone booklet, to be had
free. 117
For Mains Users

There is no reason why you should not
make up your own mains eliminator, and in
the new range of Heayberd kits of parts for
eliminators you are sure to find one that
suits your needs. Models are available for
alternating and direct -current mains.

118
Junit Eliminators

Everyone seems to be talking about the
new Junit eliminators, a new line so -far
as Junit is concerned. If I remember
rightly this was described recently on the
AMATEUR WIRELESS " We Test for You "
page, and you can get full particulars in a
new Junit folder. 119
For Better Radio

I dare say 90 per cent. of set users have
two -volt valves. A little booklet I have
just received from Mullard deals with two-
volters and it gives full particulars of the
new P.M.'s. 120
R.I. and the Mains

These new all -insulated R.I. high-tension
units seem to be the "goods." I advise
designers who are changing over to mains
operation to get the latestliterature which
gives full information about' these new
units, in which the new alloy Nikallov is
used. 121
10110 g111.1.111.10

GET THESE CATALOGUES FREE.
Here" Observer" reviews the latest booklets and
folders issued by well-known manufacturers. 1f
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 see that
you get all the literature you, desire.
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Easy Terms
We supply the following Radio
Apparatus on deferred terms. We
carry adequate stocks and can

give prompt delivery.
NEW HEAYBERD S.C. ELIMINATOR KIT CAM -Com-

plete Kit of Parts for building an H.T. Eliminator
including steel case. Output 25 m.a., 150 volts,
3 II.T. Tappings, one variable.

Cash Price, 13/16/ -
or 7 6 with order and 11 monthly payments of 7f -

NEW EPOCH PERMANENT MAGNET MOVING COIL
UNIT PM66.

Cash Price, 15/15/ -
or 11/- with order and 11 monthly payments of 10/6.

LISSEN 2 -VALVE SET. -Battery Model. Including valves,
A Reliable Regional Receiver.

Cash Price, 13/10/ -
or 5/0 with order and 11. monthly payments of 6/6

OSRAM MUSIC MAGNET 4 KIT. -A first-class
long-distance Receiver, incorporating 2 H.F. stages,
single -dial tuning.

Cash Price, 111/151 -
or to./- with order and 11 monthly payments of 21I-

MULLARD ORGOLA 1931 3 -VALVE KIT. -A high.
grade complete kit of parts, including valves and
cabinet.

Cash Price, £8
or 10/6 with order and 11 monthly payments of 14/6

COSSOR EMPIRE 3 KIT. -A considerable advance
ou last season's 3 -valve Kit and :it a lower prico.

Cash Price, £6/17/8
or 10/- with order and 11. monthly payments of 12/6

N.K. FARRAND INDUCTOR LOUD -SPEAKER UNIT. -
Quality of reproduction almost equal to a moving -
coil speaker.

Cash Prim, £3/10,=
or 5/6 with order and 11 monthly payments of 6/6

B .T.H. PICK -OP AND TONE ARM. -One of the best pick-
ups available.

Cash Price, 45/ -
or 51- with order and 0 monthly payments of 5/ -

CAIRNS & MORRISON'S HOME RECORDING OUTFIT: -
Including special Microphone Pick-up. Descriptivo
Lcafiet on request.

Complete Kit. Cash Price 14/12/ -
or 8/- with order and 11 monthly payments of 8/6.

N EW BLUE SPOT 66R UNIT. -The finest balanced -
armature movement on the market. Complete
with large Cone and Chassis.

Cailliries. .02/10 /-
or 5/- with order an 10 monthly payments of SI-

NE

NEW

NEW

LONDON RADIO SUPPLY CO.
11 OAT LANE, NOBLE STREET,

LONDON, E.C.2
Telephone: National 1977

DOES YOUR SWITCH SPINDLE TURN ROUND

IF SO. YOUR SET

"CRACKLES!"

1/3
each

Patents
Pending iiimium0011

13;

"BUSCH" SWITCH
your trouble is ended because there
is no contact point to torn round,
and when you ";witch on" as
Lees contact like a tower WWII -

WHY NOT FIT ONE?
They are as 'cheap as the interior
type but ter superior in operation.

From tour tool dealer, or

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

LET "A.W." SOLVE
YOUR WIRELESS

PROBLEMS
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MORE RADIOGRAMS
The Compania Radio Internacional de

Brazil, an associated company of the rnter-
national Telephone and Telegraph Corpora-
tion, has been granted a concession to con-
struct radio stations and carry on inter-
national radio -telegraph and radio -tele-
phone services from Brazil. Stations will be
installed to give telephone service to
Europe and the U.S.A., as well as other
countries connected to the international
network of South America. The concession
is for a period of ten years.

Although no wireless listening tax is in
force in Holland, all owners of wireless
apparatus must register with the Dutch
telegra,ph authorities. According to the
latest statistics, on October 1 last 233,314
receiving licences had been issued, thus
showing that 2.98 per cent. of the popula-
tion was interested in radio entertainments.
Sweden, on the same date, numbered
466,75o licence holders.

Radio Toulouse has always been well
received in certain parts of the West of
Scotland, and the strength of transmission
has undergone a further appreciable in-
crease since the new transmitter was
brought into operation by the big French
station.

Although L000 lire were offered as a
prize and 37o different suggestions were
considered by the studio' authorities, the
Rome broadcasting station has not yet
discovered a suitable interval signal. In
the meantime between programme items
the Naples Pan flute is heard.
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ROTARY SWITCH.
Switches over from
"Radio" to "Gramo"
with a delightful snap.
All bakelite 2/.
insulation.

TOGGLE SWITCH.
A British made mains
switch. Sturdy in
construction and
excellently 1/9finished.

PUSH-PULL.
The one switch of its
type which will never
"let you 1/6down."

makur Wu elgai

eChoice of Critics

BULGIN switches aret./uni-versally used by manu-
facturers, experimenters and
amateur constructors.
First with the push -pull --
a switch which has been im-
itated time and time again,
but never outrivalled for
efficiency and workmanship --
Bulgin jealously guard their
great reputation by meticulous
skill in design and construc-

tion of every type of
switch produced, push-
pull, toggle or rotary.

FOR SWITCHES QGik

Send now for our 60 -page Catalogue and enclose 2d. postage

A. F. BULGIN & Co., Ltd.
9-10-11 CURSITOR STREET,

CHANCERY LANE, LONDON, E.C.4
7 Telephone: Holborn 1072 & 2072

1

Build this 111: ELIMINATOR'
FOR XMAS

I I a screwdriver and a p: it of pliers this effici-
ent Eliminator can be built in less than

two hcurs and at a saving of over 4o per cent.
There is no soldering, no dirt, no mess-you can
build it in the drawing rocm. The Stal kit of parts
comes to you complete (except for the rectifying
valve) with full and explicit instructions and illus-
trations which make the building so easy you can't
go wrong.
Why then go to the expense of an all -electric set, when you can
turn your present tried and trotted set into an all -electric by
using this economical Eliminator for your H.T. and by fixing a
Stal charger (costing only 17,6) to your accumulator for a con-
stant L.T. supply. Write for full particulars.

ELECTRIC LAMP SERVICE COMPANY, LTD.
39-41 Parker St., Kingsww, London, W.C.2

Telephones : Holborn 6634, 6635, 0070
Northern Distributors

CHORLTON METAL COMPANY, LTD.,
Millgate House, 18, 'Amber St., Shudehill, Manchester.

Telephone ; Elacafriars 7837

A.C. H.T. KITS

40 mia
Senior ' 60i-;,..46 I
Variable Tappings.

20 rn/a °:171 42! -
Variable Tapping.

BUILT-UP ELIMINATORS
40

m I a
./. Stal A.C. Senior RR, Out-

put 40 m a 175 v., 3Vari-
able Tappings Triotron Rectifying
Valve, 6.A.24, E37

ex teal

20 m/a :tatl21111174irv!CilVari-
able Tapping (Triatro. Rectifying

Valve, 6.A.14,
£2 .9extra)

NEXT WEEK'S ISSUE
Readers should note that next week's issue, dated

December 27, will be On Sale on Tuesday, December 23.
Just before Christmas Eve !

Order your copy for the holidays

You MUST have the

"Wireless Magazine
Every Month Price II-

"The Shielded
0

0

......................"

.4.00.......0........0.00.......00.
0

Four - Electrode Valve "
Theory and Practice.

With Numerous Circuits.
k>

By CAPT. H. J. ROUND, M.I.E.E.

Get a copy from any
Bookseller or Bookstall, 2/6
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CONTACT
The spring loaded phosphor -bronze

balls in the Benjimin Rotary Switches

make firm positive, low
resistance con-

tact at all times. The contact is always

clean because of the rubbing
action of 

the balls. It is this excellence of posi-

tive contact that has made these switches

so widely
specified by circuit designers.

Wrile Jot
Calalopue No.1142

The BENJAMIR
MURMUR.

Tariff Road,
Tottenham, N.17.

igt!ttt!tais till

For YOUR SET or RADIO -GRAM
Radio Furn i lure de luxe!

Gives style to the homo.
Nothing cheap or shoddy.

Advantages also of PIANO -TONE baffle
enables BETTER REPRODUCTION

(3,000 clients and Leading Experts.).
DIRECT from makers, APPROVAL

7 days FREE. 78/- to £15,
Cash or EASY PAYMENTS.

Photographs FREE.
PICKETTS, Radio Furniture Works
(AM.) Albion Road, Bexleyheath, Rent.

MAKE OR BUY A GRAMOPHONE AT
a quarter shop prices. Or buy
Cabinets for Wireless. British double
spring motor, 12 in. velvet turntable,
swan arm, metal sound -box, ampli-
tier, needle cups, for 21 18 8 p.p., and
build your own Cabinet. Portable
Gramophones 17012115/6, Postage 1/6.
Motors from 7,0. Lists free. 04 -pp.
1231 Catalogue No. 220 with Reduced
Prices, Drawing and How to Make
Gramm 3d. Established h6 years.

Regent Fittings Co., kW., 120 Old St., London, E.C.1

YOU CAN BUILD A
£40 GRAMO-
PHONE WITH

DRAWINGS FOR 40/.OUR SCALE
Book of instructions 3d. Catalogue
of Motors, Tonearms, Soundboxes,
latest internal amplifiers Gramo-
phones and Cabinets Free. Cash
or Terms.
W. BURT, 185 High St., Deptford

DX
THE STANDARD
PLUG-IN COIL
Sold everywhere from 1/ -

DX COILS Ltd, London, Ell

High -Grade
QUEEN LENSANS CAE SBINTYLEET WIRE -

Hand French Polished
Figured Oak 85 5 0
Figured Mahogany 16 ti 0
Figured Walnut 86 15 0

Carriage paid.
The Acme of Craftsmanship
Models from 22.2.0 to £20. Thirty

page illustrated catalogue, post free.
GILBERT, Cabinet Maker.

Betablithed 1861. SWINDON

LET "AMATEUR WIRELESS "
SOLVE YOUR PROBLEMS.

1016

FULL-SIZE BLUEPRINTS
When ordering, please send Postal Order, NOT fiTatilN

CRYSTAL SET (6d. each)
Regional Crystal Set , . WMI7G

ONE -VALVE SETS (1s. each)
Monodyne . AW238
Hartley Single-valver WM198

TWO -VALVE SETS (1s. each)
Talisman Two (D, Trans),  . Trans)AAW2tO348
No -battery A.C. Mains Two (D,T
No -battery Gramo-radio 2 (D, Trans)
1930 Talisman z (D Trans)  A 239
Searcher Two (D, rens)   
Arrow Two (D, Trans) .. .   AWz49
Forty -five -shilling Two (D, 8 Trans) AWz5o
Searcher Short wave z (D, Trans) .. AW259
Challenge Two (D, Trans) AW26i
Loftin White Two (A C. Mains).. - AW263
Brookman's Two (D, Trans) livVm1VI:8682

New Crusader (D, Trans)
Gleaner Two (D, Trans)   .. WM=
Music Monitor (D, Trans) .. WM208
Merlin Two (A.C. Set) .. .   WM213
Five -Point Two (D, Trans) . WMgzo

THREE -VALVE SETS (11. each)
1930 Ether Searcher (SG, D, Trans) . . AM! t
Best -by -Ballot Three (SG, D, Trans) Price 4c1..

free with copy of "A.W." AW2t2
Everybody's All -electric Three (SG, D, Trans)

1930 Clarion Three (SG, D, Trans) AW2z3
Beginner's Regional Three (D, 2LF) AW233
Britain's Favourite Three 1930 (0, z Trans) .. AW243
The "A.W." Exhibition 3 .. . AW247
Brookman's Three (SG, D, Trans) . .. WM i6 t
Brookman's Push -Pull Three (SG, D, Trans) 1/6 WM17o
All -nations Three (D, 2 Trans) .. WM128
Inceptordyne (SG, D, Pentode) WMP79
Brookman's A.C. Three (SG, D, Tram) ti6 WMt84
Music Marshal (D, 2 Trans) .. WM t90
Concert Three (D, 2 Trans) . .. WM tgo
New Lodestone Three (HF, D, Trans) ..   WM205
De -Luxe Three (D, RC, Trans) .. WM209
Five -Point Three (SG, D, Trans) wWrveut;
Falcon Three (A.C. Set)
New Brookman's Three (SG, D, Trans) WM2t8
Five -point Short -waver (0, RC, Trans) .. WM223

FOUR -VALVE SETS (1s. 6d. each)
Horizon Four (SG, D, z Trans).. AVV237
Challenge Four (2SG, D, Trans) with copy of

" A.W.," 4d. post free
Challenge Four (2SG, D, Trans, mains operated)

with copy of "A.W.," 4d. post free .. AW252
Challenge Radio Gramophone (SO, D, FtC,TranslAmiVals685
1930 Monodial (2SG, D, Trans)
Brookman's Four (2SG, D, Trans) .. WM174
Lodestone Four (HF, D, RC, Trans) .. .. WM t93
Searcher's Four (SG, D, RC, Trans) WMi94
Invitation Four (SG, D, RC, Trans) WMzoo
Regional Band-pass Four (SG, D, RC, Trans) WMzet
Five -Point Four (SG, D, RC, Trans) .. WM2 t6
Regional A.C. Four (SG, D; RC, Trans) .. WM222.

FIVE -VALVE SETS (1s. 6d. each)
James Quality Five (2SG, D, RC, Trans) .. AW227
All -wave Lodestone Five (HF, D, RC, WmM 146
1930 Five (2HF, D, RC, Trans)
Dual-screen Five (2SG, D, RC, Trans) WMt85
Radio -Record Five (SG, D, Trans -parallel) .. WM188
Overseas Five (3SG, D, Trans) .. .. WM to t
Regional A.C. Five (3SG, D, Trans) WMe24

SIX -VALVE SET (1s. 6d. each)
Hyperdyne Receiver (Super -het) . . WM22 t

PORTABLE SETS
Continental Portable (SG D, Trans) .. AW241 If -
Pedlar Portable Two (D, !Trans)
Pedlar Portable Three (D, 2 Trans) :: WWWIM:99:; III/--
James Portable SG3 (SG. D, Trans) .. WM203 I/.
Foursome Portable (SG, 0, z Trans) .. W0.1206 1/6

AMPLIFIERS (1s. each)
"A.W." Gramophone Amplifier .. AAW220165

Two -valve Amplifier  .  
Mag " Gramo Unit AW224..

Simple Gramophone Amplifier.. ..
Radio -Record Amplifier (DC Mains) .. WMI83
Select() Amplifier (HF, Unit) ..

MISCELLANEOUS (1s. each)
Simplest H.T. Unit ..
By-pass Unit (Wavetrap)with copy A.W' -4d. AAWW2?78
" Twin " Brookman's By-pass (6d.) AW222
James H. T. and L.T. Charging Unit .. AW232
Simplest H.T. Eliminator for D.C. Mains .. AW234
Choke Output Unit ..
Simple Tester Unit (6d.)
" A.W." Improved Linen -diaphragm Speaker AW248
Handy L.T. and G.B. Unit for A.C. Mains .. AWe54
Novel Linen -Diaphragm Speaker .. AW260
Ohmic -coupled DX Unit AAW2269
Our H.T. Unit for A.C. Mains
Gramophone Tone Control .. ,NVVz2006444

Staminator Unit for A.C. Mains
Universal Push-pull Amplifier
Outspan Short-wave Adaptor .. WM,207
"W.M." Standard A.C. Unit WM2 t4.
"W.M." Standard D.C. Unit .. WM215-
Falcon A.C. Unit WM2 to

Copies of the " Wireless Magazine" and of " Amateur Wireless" con-
taining descriptions of any of these sets can bo obtained at 1.s. 3d. and 4d.
respectively, post free. Index letters " A.W." refer to "Amatette
Wireless" sets and " W.51." to "Wireless Magazine.".

AMATEUR WIRELESS 5841L FETTER "NEONDON, E.C.4.

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

THREE SHILLINGS. DEPOSIT SYSTEM
As the Publishers cannot accept responsibility for the

bona fides of advertisers in this publication, they have
introduced a system of deposit which it is recommended
should be adopted by readers when dealint with persons
with whom they are unacquainted. It is here explained.

Intending purchasers should forward to the Publishers
the amount of the purchase money of the article advertised.
This will be acknowledged to both the Depositor and the
Vendor, whose names and addresses must necessarily be
given. The deposit is retained until advice is received el
the completion of the purchase, or of the article having
been returned to and accepted by the Vendor. In addition
to the amount of the Deposit, a Fee of 6d. for sums of Al
and under, and Is. for amounts in excess of £1, to cover
postage, etc., must be remitted at the same time. In cases
of persons not resident within the United Kingdom double
tees are charged.

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

58/61 FETTER LANE, LONDON, E.C4

PATENTS. -Trade Marks, Advice Handbook free. -B. T.
Kin", Regd. Patent Agent, 140a Queen Victoria Street,
London.

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, 8.W.1. -
Sloane 1655.

WET BATTERY REPLACEMENTS. -New Preuwsu SACS,
approximately 20,000 m.a., 2/6 per dozen. Particulars free.
-Scottish Batteries (A.W.), Braeside, Uphall Station.

SPEAKERS, 18 x18 x 7, polished oak, 16 in. floating cone,
Sunset fret, Gauge Tritron unit, splendid tone, handsome
appearance, 22/6 complete. -Parke Radiograms, 790
Turnpike Lane, N.8.

" CRAFTEASE " CABINETS for Wireless and Gramo-
phones. Ready for assembling or assembled. Lists free.
-'aftease Works, 11 Mendip Industries, Winseombe.
ENGINEERS. -IMPORTANT NOTICE. --Results now to
hand show that 93 per cent. of our candidates pass their
Exams. at the first attempt, a remarkable record, tut -
approached by any other organisation and showing why
we alone guarantee " NO PASS -NO FEE." If 93 out
of every 100 ordinary men can succeed, why should you
remain to the ranks? Now is the time to "get busy"
and investigate. Our handbook, "ENGINEERING
OPPORTUNITIES," explains the most simple and
successful home -study methods of passing B.Sc.,
A.M.I.Meeh.E., A.M.I.C.E., A.M.I.A.E.,
G.P.O., C. & G., Metric., etc., Exams. This book out-
lines Courses in all branches of Civil, Mech., Elec., Motor
and Wireless Engineering, shows the unique advantages
of our Appointments Dept. and includes a brilliant fore-
word by Prof. A. II. LOW, in which he shows clearly the
chances you are missing. Send for. FREE HANDBOOK
how (state branch, post, or Exam.). - BRITISH
INSTITUTE OF ENGINEERING TECHNOLOGY,
109 Shakespeare House, 29-31 Oxford Street, London.

I'M MOVING -EVERYTHING MUST GO I Numerous
components constructors need. Also Woodroffe, £4/4;
Pick-up, £2/5;  R.I., £1; Hegra Moving -coil Speaker,
£2j 10 McMichael Super -range Table Transportable,
£13:10 ; S.G.4, with valves. £4/10 Reinartz 2, £3. Call
evenings or write requirements. I'm certain to have your
need6.-Clark, 8 Blue Hall Mansions. King Street. Hans-
Inersini h.

CORRESPONDENCE COURSES OF INSTRUCTION IN
WIRELESS. -Write for free particulars to the Correspond-
ence Course Dept. of the-R.M. College, 26-27 St. Mary
Street, Cardiff. -

TWO BIG BARGAINS.-11egra Adjustable Cone Unita,
type " A," 4/3. Triotron Dull -emitter Valves, 2 or 4 volts,
4': ; power, 5/3. Thousands of other radio bargains. Send
for List." Universal," 20 Victoria Road, Peckham,
S. E.15.

" REALISTIC SPEAKERS," wood diaphragm, ingenious
construction, unrivalled results, true to its name; chassis,
27/6. tit any unit; complete speakers, £3/10 to £20; write
for particulars, demonstrations daily. -Realistic Speakers,
72 Penton Street, London, N.1.

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 & Stonnill, 1 Westbourne Terrace, S.E.23.

CHARGE YOUR H.T. FROM YOUR L.T. AT HOME.
Economy with good reception. Equipment with hydro-
meter and diagram complete. 60 volts 7/6. 120 volts
Mit Most reliable from (3 to 12) 10. V.T. Units. R.
Fox. 188, Camberwell Grove, London. S.E.5.

REPAIRS
to any make of L.F. Transformer, Headphones or
Loud -speaker (except Blue Spot) dispatched in
48 Hours -TWELVE MONTHS' GUARANTEE
with each repair. 4/- post free. Cash with order.

Terms to Trade.
TRANSFORMER REPAIR CO.
Dept. S, 953 GARRATT LANE, LONDON, S.W.17

COUPON
Available until Saturday

DECEMBER 27, 1930
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OTHER NOTABLE
SOVEREIGN
PRODUCTS
Wire - wound Resistames;
Volume Controls; Po!cnno-
meters; Rheostres; Wave
Traps; Screen -grid Coils;
di T. Chokes; Compression -
type Condensers, etc.

Famous for R diabi!ity.

Tell us if your dealer does not
sit ck these or other Sovereign
c'mponents ycu may 4(1.20.
We will g'adly give yczt the.
Mane. of ,he nearest stcelsist.

IIIIIIIlllIlIlllilll

OV

INFINITELY
SUPERIOR
AT A REASONABLE PRICE

HE Sovereign Dual -range Coil,
made with the characteristic

thoroughness that distinguishes
all Sovereign Components, is
specified and used by every con-
structor who appreciates the value
of permanently good reception.
Wound on a slotted former of
moulded Bakelite, for one -hole or
baseboard mounting, it is supplied
complete with positive contact
Push-pull Switch, 6 tabbed Ter-
minals and instructions. Get
better results on both wavebands
by fitting this reliable component.

R

2.1

Prices : Baseboard Mounting
9 -; Panel Mounting 8 6.
Type W.S. without Switch
(Baseboard Model only) 8 -.

11111111111111111111M

SIGN
SOVEREIGN PRODUCTS, LTD. ,FA,

52/54 ROSEBERY AVENUE, LONDON, E C.

ALL MAINS COMPONENTS
WESTINGHOUSE RECTIFIERS

Filta Bank Condensers
2 mid. (By-pass) ... 3/3
4 mfd. (Reservoir) ... 5/3
4.4.4 lad. (Voltage

Doubler) . 15;-
4.4. mid. (Half -

Wave)... 15,6

require the best Condensers,
Transformers and Chokes.

Write for Full List
THE MAINS POWER RADIO CO.
57, Farringdon Street, London, E.C.4

FOR' ..

ELECTRIC REPRODUCTION

VISE A LIMIT

Conlittoolttland
Lt a yo ttet

ttliottm.

Illustration shsivt
l'alt up ,:ltushed,

.4 i n stab!,
Letigth s'rat*.

ot ti .4 ;a I.
eprilt, TO. Vol

PICK® UP ARM 15/6
Obtainable through all factors and dealers

or write EACH

LIMIT RADIO LIMITED, ALBION ST., LONDON, N.1
Don't Forget to Say

III InatQur

Give your set a
Tun - arthis
BATTERY CHARGER

Xmas

FOR A.C.
ONLY

You'll never be "let down" in Inc
middle of a programme if you
install a TUNGAR Trickle Charger.
For a negligible cost per day the
TUNGAR keeps your L.T. Accumu-
lator fully charged. When you
switch off your set, switch on the
TUNGAR and your accumulator
will be gently recharged. No dis-
connections or connections to
make, just switch on- that's all.
TUNGAR gives a continuous out-
put of 0.3 ampere and charges 2,
4 or 6 -volt accumulators.
Another TUNGAR, from which you
can charge both High and Low

0011'
MAINS lc Tension Batfesies, tells for 72,64.
PRICE Ycur eealer can supply you.

ED I SWAN
Adzt. of The Edison Swan Electric Co., Lid.

Incorporating the Wiring Supplies. Lighting Engineering
and Radio thrsiness of. the British Thomson -Noniron Co , Ltd.

B.94

WESTINGHOUSEro

GIVE
YOURSELF
CHEAPER..
BETTER .

LESS -
TROUBLE RADIO
IF you use electricity in your home, it is

easier, cheaper and less trouble to run
your radio set from the mains. Where
mains provide alternating current, it is

a simple matter to convert this to direct
current for wireless use by means of a
Westinghouse Metal Rectifier
Prices are from I 5/-.
Our forty -page booklet, "The All Metal
Way, I93 I" gives full details of the most
suitable type for any particular purpose,
with recommended circuits. Send the
coupon with 3d. in stamps for a copy.

THE WESTINGHOUSE
BRAKE & SAXBY SIGNAL

TD.
82 York Rd.,

CO.,king's
Cross, N.1

1 elcill3ne With 2415

CIWESTINGHOUSED
That You Saw it in "A.W."

114
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EVERYTHING
quiteerailinlee

ELECTRICAL

p\O-0)1.: TH E. ',DE-LIQHT,S. 0F
PERFECT, -

LIMITLESS RADIO
Here is an all -electric set built
for modern standards. MORE
POWER-MORE S TA TIONS-
ABSOLUTE PURITY

All that is best in radio comes to you in
full measure through this po.werful GECo-
PHONE Receiver a range of stations
practically without limit, brilliant tone,
rich volume and a never -failing reliability.
Choose it for sheer quality-for its simple
tuning control --for its handsome appearance.
set for gramophone reproduction.
WRITE

TWO H .F .

STAGES using
SCREEN -GRID
I .H .0 . VALVES
POWER DETECTOR
and 10 Watt OUTPUT
POWER VALVES

PRICE

130
WITH ()SRAM
VALVES AND

ROYALTY

The ideal

for folder B.C.560.3 which gives full particulars of all GECoPHONE
all -electric Receivers and Loud Speakers. Sent POST' FREE on request.

MAXIMUM
SELECTIVITY AND
SENSITIVITY WITH
ALMOST
UNLIMITED RANGE
NO INTERFERENCE
FROM STATIONS

ON ADJACENT
WAVELENGTHS

J
SINGLE DIAL
TUNING

CONNECTIONS FOR
GRAMOPHONE
PICK-UP

GECoPHONE

CHOKE -FED
OUTPUT

HANDSOME SOLID
WALNUT CABINET

4 VAIVItEMEInitilormc
FOR AL.C.MAINIS

MADE IN ENGLAND
Sold by -all Wireless Dealers

Hire Purchase Terms:
L3 deposit and 12 monthly
payments of £2 :7 : 3

Advt. of The General Electric Co., Ltd., Magnet House, Kingsway, London, 11-.C.2.

Printed in England., Published by Bernard Jones Publications, Ltd.,'61 Fetter Lane, London; CC.4 '-

Sole Agents for South Africa; CENTRAL NEWS AGENCY, LIMITED. Sole Agents for Austrdasia GORDONti &GOTCli, LIMITED! Saturday, December so, io to


