
POPULAR WIRELESS, April 39th, 1927. REGISTERED AT THE G.P.O. AS A NEWSPAPER.

A NEW "FILADYNE" ONE VALVE SET (See Page)
375

No. 256. Vol. XI.

opular Every Thursday

PRICE

3d.

r s,1s
INCORPORATING "WIRELESS" April 30th, 1927.

Special Features in this Issue
AivInexPensive Loud Speaker Is the Crystal Set Played Out?

Your 1927 Portable Set Coupling Card Inductances
MICROPHONE FRIGHT

By Professor D. Fraser -Harris, M.D., D.Sc., B.Sc. (Lond.), F.R.C.S.
Our cover photograph shows the Automatic Tape Machine dealing with messages received from Australia via the New Beam system



ii POPULAR WIRELESS April WO, 1927.

gives simultaneous

LOTUS

every

THE

room
reception. in

Lotusc,.,

QD

.,

.__,,,..-,
...--

. ,

, ,

,
,

,

,

.:.,

,,

Th

-f

. ..

li

_

.,
I t

- ( -0
MB*

Lotus Wan Jack

V'e

..--------',

d,
0 Lotus PlusyThe

,-,

It is impossible for one
interfere with another.

last plug to be withdrawn
the Filament Circuit-there
tainty. The Receiving Set
from any point where
is fixed, distance does not matter.
any wireless set.

SEND FOR FREE BLUE

AND INSTRUCTION

listener to

cuts off
is no uncer-
is controlled

a wall jack
Suits

PRINTS
FORMS

.

4 StrA 1,1 Wire

,-

COMPLETE
OUTFIT FOR
WIRING UP
TWO ROOMS
1  Lotus" Radio Relay, 2" Lotus"
Relay Filament Control Wall
Jacks, 2 " Lotus" Jack Plugs,
21 Yards of Special
4 Strand Wire.

Price

EACH ADDITIONAL
ROOM :--

1 "Lotus " Relay Filament

Yards of Special 4
Control Wall Jack, 15

Strand Wire. Price

i
REMOTE

GARNETT, WHITELEY
Makers
and

foriFlUrS
& CO.,
of the

" LOTUS
Famous

THE

CONTROL
LTD., BROADGREEN

" LOTUS
". Buoyancy Valve

" Coil Holder
Holder.

ROAD, LIVERPOOL

FILL IN THIS To ADVT. DEPT.: GARNETT. WHITELEY & CO.. LTD.,

COUPON
LOTUS WORKS. BROADGREEN ROAD, LIVERFOOL

for Free Blue Prints and Name
instructions explaining how Address
two rooms can be wired
in half -an -hour. P.W.2

a.o.!: 3



Popular Wireless, ApH1 30th, 1927. 363

The Natural Tone
Loud Speaker

/ 4

A

Made in four models of
attractive and original
design :-
"OPEN TYPE"
A.C.3
"DARK OAK"

£3 15 0

Model A.C.5
"JACOBEAN OAK"

£6 0 0

Model A.C,7
"CHIPPENDALE"

£6 10 0

Mahogany A.C.9
(Illustrated below)... £7 0 0

The new Amplion Cone Speaker
provides faithful reproduction of the..
speech and music broadcast. The
too familiar "phonograph effect"
is entirely absent, neither is there
present that artificial mellowness
which is so often accepted as a
disguise for shortcomings of a more
obvious nature.

Its natural tone-its golden voice-
is not its only attribute. The
beautifully designed and finished
cabinets in which it is encased
make this instrument worthy of
any artistic interior-a pleasure to
the eye as well as the ear.

Send to

GRAHAM AMPLION
LIMITED

25, SAVILE ROW, LONDON, W.%

when a beautifully illustrated Booklet
will be sent to you.

MEM5MegaNkine
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"Modern Wireless"
Special Portable Set Number
On Sale April 30th. .Price 1 /-

Build the

"Summerdyne"
and Enjoy your Radio in the open. This
special portable set has been designed
and constructed specially for the spring

number of "Modern Wireless" by
PERCY W. HARRIS, M.I.R.E.

Other Special Features in this magnificent
number include contributions by: --

Sir Oliver Lodge ; Captain Round ; Captain
Eckersley ; Mr. St. John Ervine (the famous
dramatic critic who writes on " Broadcasting
and the Music Halls") ; Mr. Stenson Cooke
(Secretary of the Automobile Association)
who writes on " Radio on Road Tours " ;
Dr. J. H. T. Roberts ; Mr. G. V. Dowding,

and many others."

Order Your Spring Copy
of "M.W."

NOW!
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FILL in the coupon below and get your copy
of the "Resistor" Book. From it you will

be able easily to construct, in a few hours, a
"Resistor " receiver which will cost less and
give much better results than the ordinary
valve set.

There are no transformers in " Resistor " sets ; hence their remarkable
purity of tone and low cost. The wonderful B.8 valve with its
tremendous ainp:ific.ation factor gives all the volume of transformer
coupling without any of the disadvantages of that method. The
diagram below is taken from the " Resistor " book and is of a 3 -valve
receiver. Its extreme simplicity is obvious. This set requires very
few components and can be built for approximately £2 : 15 : 0. The
" Resistor " book contains all necessary details for constructing this
receiver. Full details are also given for building 2, 4 and 5 -valve
" Resistor " receivers and a 2 -valve " Resistor " amplifier.

When you construct a " Resistor ".or any resistance -coupled receiver
use a B.8 valve and get maximum volume and purity. The characteristics
of the B.8 guarantee this, and remember its H.T. current consumption
is only 1/60 as much as that of an ordinary valve.

Characteristics of the B.8 Valve.
Fil. Volts. I Fil. Amps.

I

Anode Volts.

2 0.1 90-120

ERMINAL STRIP

The price of 141- for the BS is applicable in Creat Bri'ain and Northern Ireland only

Amplification Factor. Impedance.

FOR RESISTANCE CAPACITY COUPLING

AMPLIFICATION FACTOR 50
COUPON

PLEASE WRITE IN BLOCK LETTER,

The British Thomson -Houston Co.. Ltd.,
Publications Department, Rugby

Dear Sirs,
Please 'qi tee a espy of yes- *RESISTOR" Boo4let
Resistance Capacity Coupled Recetterre.

s-oseeseas.s.r;T,-..-,o!t=tsts.=s.ess.smssascre- lestee.t. _eNtz

50 180,000 ohms.

,1111

NIMI
111.111.

.11.1
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Cossor
-the melody maker

gives
you

The sweet high notes
of the Violin

The majesty of the
'Cello

The throbbing of the
Drums

Cossor Valves are .5

now available for
2, 4, and 6 volt

F Accumulators in a s
wide range of types. 5

USE the new Cossor Valves and
enjoy the thrill of true-to-life Radio.

No longer an inanimate and inechanical
reproduction, but living music-exactly
as it sounds in the studio and the
concert hall. Hear every instrument in -
all its natural beauty. No harshness -
no discordant sounds=no distortion.
The underlying reason for, such marked

The liquid tones of
the Cornet

The rich harmony of
the Piano

superiority of tone and volume lies in
the Kalenised filament-an exclusive
Cossor feature. No other valve gives
such purity of reproduction and long
.service with such a meagre consumption
of current. Your Dealer stocks them-
let him advise you which types are
best suited to your Receiving Set.

The valve with the Kalenised filament
A drertiienwnt of A. C. Cossor, Ltd., Highbury Grove, N.5.

Gilbert Ad. 8734
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Easter Observations-Wireless and the Blind-A Clever Scheme-Longer and Grander--
Winston's Easter Gift-Television-Radio Exhibition --Oscillating Crystals.

Easter Observations.
DURING the holidays I must have seen

many hundreds of motor -cars, but
never a sign of wireless on any one

of them. Eighty per cent of the drivers
looked as though their own cars and the
antics of other people's motor -cycles were
sufficient causes of preoccupation. Some-
how. I am inclined to think that radio
and motoring don't mix well as serious
pastimes.

Wireless and the Blind.
ALTHOUGH wireless licences are free

to blind persons and 4,300 have
already been issued, it is estimated

that there are still some 44,000 blind people
still without wireless sets. A well-known
firm of manufacturers has arranged to buy
from any purchasers of one of their two
or three -valve sets any unwanted crystal
set and head -telephones the said purchasers
may have, for the price of II.

A Clever Scheme,. -

CRYSTAL sets so acquired
C.4 will be overhauled and in-

stalled free of charge, and
with a new aerial, in the homes
of blind people in any part of the
country, and customers who take
advantage of this scheme may,
if they wish, nominate the blind
persons to whom they desire
their crystal sets to be given.
By the way, the valve sets
bought under the scheme will be
installed free by the manufac-
turer.

Longer and Grander.
j HEAR that Chicago
1 (\V B B M), in a laudable

attempt to improve the black
sheep of the broadcast studio,
the piano, has just acquired a
piano nine feet long, which has
been specially designed for broad-
casting. It's lucky the trombone
broadcasts well ; otherwise they
might have to keep the window
open in order to give a special
model room to " trom."

Winston's Easter Gift.
WE owe the Chancellor at least one

kindly thought for letting the
licence fee go unaltered-for the

present. I should have been vastly sur-
prised had he touched it this year ; I shall
be if he passes it by next.

Television.
THERE are rumours that television
1 receivers 'are likely to be on sale

before the end of the year. Very
interesting, and we all wish such enterprise
luck. But what are they going to screen
which will be sufficiently attractive to keep
folks from the " pictures "

Radio Exhibition.
T UNDERSTAND that the annual radio
1 exhibition, organised b y t h e

N.A.R.M.A.T., will be held at Olympia
from September 21st till October 1st.

Mr. Heywood Bronn, the well-known American journalist, has added radio
to his many other interests. He is shown above tuning in his modern receiver.

Oscillating Crystals.
SOMEONE has sent me an advertisement

of an " oscillating detector," which
appears to be a crystal, and which it

is alleged will oscillate without a battery
in the circuit. I have never before heard
of an oscillating crystal circuit without a
battery, and should be glad to hear from
anyone who had tried out this gadget.

Private Broadcast.
APECULIAR instance has been brought

to my notice, of the reception at
loud -speaker strength on a two -valve

set, of piano music played in the next house,
in a room where another set was operative
but not actually in use, the telephones
lying on the table. Both sets were tuned to
2 L 0, which at the time was not trans-
mitting. The strength at which the music
came through was such that the recipients
fancied it came from 2 L 0.

More Miami.
A. W. (Rugby) tells me he

. has received Miami on a
" straight " detector cir-

cuit with magnetic reaction,
using a 0.06 valve. My friend
should now go all out for the
DX record, as he is well in the
running. By the way, he adds
that when he switched in his
L.F. power valve the signals
disappeared. I shall not offer
an explanation of this till I hear
of further similar tragedies, with
full details of circuits and valves.

Rugby at Close Quarters.
THE same reader has much to

say about Rugby Radio,
eight miles from his house.

Harried by harmonics, muddled
by Morse, and tormented by
transatlantic telephony, he has
to fail back for his fun on the
frantic efforts of the telephone
operator to raise New York. I
gather that London and New
York are not even yet in that
harmonious contact alleged by
P.O. publicists.

(Continued on next page.)
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NOTES AND NEWS. 
(Continued from previous page.)

The Latest in Receivers.
ASEVEN -VALVE receiver, working

from a 6 ft. -square frame aerial,
and guaranteed for aural reception

of any long -wave C.W. station at the
extreme limit of its range, is the Marconi
Company's latest achievement, and is an
instrument to make an amateur's mouth
water, though it is intended for commercial
or official use.

For Long -Range Press.
SIGNALS from places as far distant as

Java and the Argentine are child's
play to it. It is designed specially

for the reception of press in Morse from the
world's high -power stations, and incor-
porates two tuned stages of H.F., followed
by an " anode bend rectifier, two L.F.
filter systems, comprising two valve -
coupled tuning circuits designed for a note -
frequency of 1,200 cycles, and a trans-
former -coupled stage of L.F. amplification.
It has also a phasing unit of extra selec-
tivity.

What is Nothing P
AKINDLY evening paper in an attempt

to teach its readers the Morse code
says that 0 (Zero) is dah-dah-dah-

dah-dah. Sounds rather a lot, doesn't it ?
Still, when we are asked to say nothing,
we can, on this authority, relieve our
feelings by saying dah, etc.

A Hint to the P.M.G.
IT is reported that the U.S.A. and Canadian

public spend about £200,000 per annum
in telegrams to the various broadcasting

stations, conveying congratulations and
requests for certain items. Of course, an
American would be sure to telegraph
rather than send a posteard ! But if the
P.M.G. will arrange for our telegraph rate
to be a ha'penny a word, we will all see
what we can do about it.

" P.W.'s " to Spare.
MR. F. H. LLOYD, Yew Tree Cottage,

Ludlow Road, Bitterley, Ludlow,
Salop, has a considerable number of

copies of " P.W.," " Modern Wireless "
and " Wireless Constructor " at the dis-
posal of interested readers in return for
postage. Mr. Lloyd has made good use of
Us, having built many sets to our designs,
amongst the best being a one -valve
`` Unidyne."

W G Y Programmes.
AREGULAR listener to WC Y's

progranimes tells me that the General
Electric Company (Now York State)

send him each week printed matter about
the programmes. I have seen the jolly
little five -page brochure ; it gives a week's
full programmes. They have some very
pleasant traits " over there," even though
the basic idea may be publicity and more
business.

" Returned with Compliments."
UNITED STATES Secretary of Com-

merce Hoover broadcast an address
from W G Y last month, which was

also transmitted by 2 X A F on 32.70
metros. Gramophone records of the speech

were made in Cape 'Town from the signals
received there, and are being sent to
\V G Y. Not content with this, the man
who picked up the signal's told the story
over his own transmitter (F 0-A 4 L),
and his message was received by a Schenec-
tady amateur (2 A H M). My aunt? What
times we live in !

Our lliitiee Board.
MR. F. W. WOODWARD, 5, Portland

Gardens, Harringay, N.4, asks me
to say that the call sign 2 0 W no

longer is allocated to, him. He is inundated
with cards about 2 0 W's transmissions,
and cannot reply to each sender. His
call sign is now 2 A C Q.

A Strange Tale.
AN Australian paper reports that Presi-

dent Calles of Mexico is greatly
annoyed by a secret broadcasting

station which daily denounces his political
policy. I don't see any difficulty. True,
you can't shoot radio, but you can D.E. it.
But perhaps the station is on a lorry and
shifts rapidly from point to point like 'a
Mexican jumping bean.

The Tamer Tamed.
DENVER (K'0 A) broadcast a talk

sonic time ago on " How to Tame
Lions." The lion -tamer, a young

man of twenty-one, confessed that although
he felt quite bold in a cageful of lions he
was afraid of girls. I expect the presiding
" Auntie " had just told him to speak up
and not shuffle his feet in front of the
" mike."

_= * * * =
E Soon after a certain group of %weenie a
= literary celebrities had said their little piece, E.
= the 'phone bell went. =_

E " Hello, is that the B.B.C. ! " said a voice. FE,, yes." -_
F--- " Well, this is Colney Hatch speaking. Will -_-_-_."

= you put the --s in a taxi, or shall we send the =_.=
= ambulance for them ? "-" Sunday Pictorial." E.-
E * =.....
= Prof.: " Can you give the definition of watt?"
E P. B. K.: " A watt is an inquisitive pro- E
= noun."-" Penn ranch Bowl." -

* *

= 2LOl
---E Wbiey'ring through the ether all the
.....=_ things we want to know ;
= The horse I backed has lost again,

A deep depression's over Spain,
= I send you all, in language plain,- T L h 1
E . -G. B., " Yorkshire Observer." .-_-

.711111111111111111111111111111IIIIIiiiIIIIIIIiiiiiIIIIIIIIIIIIIIIIIIIIHIllia.f

7i-liniiiiiiiiiiiiitininimilliffiliminimiiiiiiiimiliiiiiiiiiimilv=- -
,--_-- SHORT WAVES. --z-=
E i

=
." . Under the New Regime. Yawning n.- =
E " Sunday Pictorial."
E * * * _=

A correspondent in an Australian paper E
-1--, writes : =

" Recently Mr. J. Howlett Ross broadcast a E
= story of some meat hymns. His talks, some
E time ago. on Great Australians were on great
E ' Hims.' " =

F_--- " Daddy, the wireless set's on fire ! Look =
-_-=--. at the smoke." - E

Oh, keep quiet, my boy. It's all right. =
E I've lust got Sheliield."-" News of the World."

E - To speak into the microphone requires the
Et- courage of Nelson, the brains of Napoleon, and
E..- the honesty of Washington, according to Mr. =
 Will Rogers, the American humorist.-" News
- of the World.
E * * E
.,----- Your old crystal set. Why not give it to the
 blind ?-" Evening News."
E-- Or the deaf ? ==

*
,, * E.-."== Another time when a conversation with

E- London isn't worth anything like $75 is when
the fellow on the other end of the wire says : =

= " Well, so long, I'm going out and have a =
highball to your good health."-" Kansas City tar."

Amateur _Transmitter.
MR. T. WOODCOCK (Bridlington),

call sign G 6.0 0, works two-way
telegraphy with the U.S.A., using

as little as 8 watts input, and a wave-
length of 44-5 metres. Quite good, eh ?
And in 1910, I recollect, I communicated
over a distance of five miles, using an
ordinary buzzer as a spark transmitter.
" How toime flys ! "

Overhead and Underwater.
DID you hear the diver talking to the

airman ? This is not a riddle, but
a real radio question about a " stunt "

German programnie, recently sent out
from Hamburg, Frankfurt, and other
stations. The diver went down in the
North Sea, and the airman, who was flying
above, discussed things generally with him
by wireless. As a programme -stunt it was
quite a success, though a friend of mine
who speaks German fluently tells me that
the voices were less clear than during
similar stunts carried out by the B.B.C.

"Say When."
THE interruption in the programme from

Eastbourne some months ago, when
a stentorian voice cut across the

programme with a loud " Say when," has
brought to light several amusing recollec-
tions of similar unexpected " turns."

The best of all was the Sheffield one,
when the local station became tangled up
with a call office telephone box. The sur-
prised Sheffield audience heard the telephone
operator demand " Two pennies, please,"
and then a lady spoke her mind to a gentle-
man friend, in no uncertain terms, while
everyone in Sheffield gazed open-mouthed
at his loud speaker, wondering what on
earth it was all about !

An Interesting Controversy.
T HAVE been following the Transformer v.
1 Resistance controversy which has been

raging in the correspondence columns
of " P.W." with considerable interest.
A great deal of invaluable infOrmation has
been brought forward, and the subject
treated from very many new angles.
However, I think all my readers will agree
with me that the honours are going to-but
are they ? Perhaps I am bivouacing in the
wrong camp !

"P.W." Sets.
THE Technical Editor tells me that there

are some very interesting "P.W."
receivers in the course of preparation.

A programme has been laid down which
will eclipse that of any other period both
for its comprehensiveness and originality.
Therefore, my readers, if you do not come
across just the set you want within the next
few weeks, hold tight, for you can be sure
that it is coming.

Those Summer Talks.
T HAVE just been looking over some of
1 the items included in the B.B.C.'s

sumrher programme, and notice a
definite leaning towards the serious business
in connection with talks. Personally, I
think this a mistake, especially in the
summer, and I cannot imagine what the
effect will be like of a talk on Spanish or
Psychology, two of the subjects threatened,
on a sultry evening in July. If we must
have so many talks, why can't they be
bright ones.

ARIEL.
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ABOUT this time of the year a good
many constructors begin to consider
the prospects of summer radio, and

either overhaul their last season's portable
receiver or decide to make a new one. This
summer should certainly see a great increase
in the number of portable sets in use, be-
cause the recent advances in technique have
made it easier to design and build a com-
pact and efficient outfit.

A really portable receiver, by which I
mean one that is neither a burden to carry
nor a bother to work, has a fascination even
greater than that of the general purpose set.
Besides providing entertainment and re-
laxation in and out of town, a portable
receiver can be of considerable interest and
value to the keen experimenter. He can
carry out reception tests in fresh localities
under all manner of conditions. Not being
bound down to one particular spot, he can
choose a more favourable position, from the
wireless point of view, when remarkable
results are often obtainable.

Now the constructor of a portable set,
whether he is out for entertainment or
'experiment naturally considers first its size,
weight and cost. One might truly say that
the ideal is a crystal set, because it can be
made up in a matchbox for a few pence.
However, portability and cost are not the
only obstacles, for the more you expect
from your portable, as regards range and
volume, the more will you begin to realise
you are " up against it," range and volume
being very hard to reconcile with minimum
weight and cost. This problem of weight
seems to have baffled some manufacturers
in the past, for I have seen commercial sets
weighing thirty pounds and more ; excellent

- sets as regards range and volume, but hope -
.less without the accompanying gift of a

' light car.
Question of Weight.

However, where the would-be owner of a
portable set does possess a car, the question
of weight is not of so much importance. The
ideal set is then a compacts super -het which
is capable of receiving under favourable
conditions many long-distance stations at
loud speaker strength on a small frame
aerial. Such a set provides entertainment
" on tap " without any trouble.

However, where the means of transport,is
but " one man -power," the lighter the set
the greater the pleasure to be derived from
it.

The type of receiver which will probably
appeal to most constructors is one giving

LE
SET

* -4, .0, -4, *

*

An article that includes many practical
suggestions.

By A CORRESPONDENT.

good loud -speaker reception with a daylight
range of perhaps ten to fifteen miles from a
main broadcasting station, using a self-
contained or collapsible frame aerial. Where
the erection of a temporary aerial is possible
the receiver will give loud -speaker results
up to, say 50 miles or more, and 'phone
reception at much greater distances. The
receiver, as a whole, must be ready for
operation at a moment's notice, and weigh
not more than twelve pounds or so with all
accessories.

In case you now have visions of some
remarkably light -weight super -het. let me
hasten to add that all this can be achieved
with a minimum of three valves. The type
of set which I have in mind is quite simple
and easily made up to the above specifi-
cation, without involving an excessive
outlay.

Another point of great interest is that if
you do not want loud -speaker volume, such
a set will give you strong signals on several
pairs of 'phones from at least one station in
any but the worst spots for reception, on
the self-contained frame alone.

Available Circuits.
Having put our ideas into more -concrete

form, we can begin to consider circuits and
constructional details for the type of receiver
already specified. .It is not every con-
structor who wants a 3 -valve set, but by
reading through what follows I hope that
you will glean ideas for the particular set
that you have in mind, certain schemes
mentioned below being eminently suitable
for all types of port-
able receivers.

First of all, the
circuit. This must
be:highly efficient and
shorn of all unneces-
Amy frills. Of many
3 -valve combinations,
the one which I have
found most satisfac-
tory for easy tuning
and plenty of
"punch," is a
straightforward de-
tector valve followed
by two L.F. stages.
A representative cir-
cuit is depicted in
Fig. 1, in which are
also indicated the
values of the chief
components.

A receiver based

$

on this circuit is very easy to tune, even. to
distant stations, as there are only two con-
trols, the tuning condenser C1 and the reac-
tion condenser C2. The overall amplification
is very high, while the maximum sensitivity
is obtained by the use of a simple form of
capacity reaction. The most interesting
feature of this circuit, however, is the
method of coupling the L.F. valves.

Resistance Coupling.
A year or so ago resistance coupling in a

portable receiver would have been hopeless.
Besides requiring an outsize in H.T. bat-
teries, such a set would not have been very
reliable, nor would it have given much
amplification. However, the compara-
tively recent introduction of valves with a
high magnification factor has made it
possible to design highly efficient resistance
coupled L.F. stages giving the amplification
previously only obtainable with trans -

(Continued on- next page.)

A two -valve portable set constructed by the author.
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1.927 PORTABLE SET.
(Continued from previous page.)

YOUR

former couplings, and this without the
necessity of an increase in the size of the
H.T. battery. More important still, these
resistance couplings occupy an exceedingly
small space, while the elimination of heavy
iron -cored transformers effects a great
saving in weight. The actual working parts
of the receiver can be built into a space of
300 cubic inches, or less, grid leaks being
used for the anode resistance, with a common
anode voltage of 80 or
so, this being all that is
required for general
work. It is essential to
use the special metal-
lised resistances, such
as the Dumetohm,
Edisw an, etc., grid 
leaks. Notice that
these anode resistances
have a high value and
that the coupling grid
condensers are quite
small. This, in con-
junction with valves
such as the S.P.18 Blue
Spot, Cossor B.C., etc.,
in the first and second
stages, accounts for the, high degree of ampli-
fication obtainable. The development of
this method of resistance coupling in a more
extended form is due to Von
Heinert. The last valve is of the type
P.M.1 L.F., or P.M.2, the latter being more
suitable for handling more than the average
loud -speaker volume.

_A Set for 5 X X.
Before considering this type of set in

detail let us pass on to receivers of special -
nature, such as a set for the reception of
Daventry on a self-contained frame aerial.
With this type it is more or less essential to
use at least one stage of H.F. amplification.
This is _ necessary for good loud -speaker
results, Daventry being in 'many cases more
distant than the local station. On the
higher wave -lengths H.F. amplification is
more stable than on lower broadcast bands,
so that a circuit similar to that of Fig. 2
can be used with quite goad results.

A simple frame comprising about 45 turns,
each turn being one square foot in area, can
be mounted in the lid of a moderate -urine

attaché case. A simple form of neutro-
dyned H.F. coupling is used, giving high
amplification in conjunction with the high
impedance valves mentioned above. Sensi-
tivity can be increased by slightly unbalanc-
ing the neutrodyned H.F. valve. The
second valve is of the same type, and
operates as a leaky grid rectifier. All three
valves have a 'common anode voltage of
75 or so. It is a good idea to tune to
Daventry before seping out on an ex-
pedition, the anode condenser being ad-
justed once for all. When switching on
the set later only a slight adjustment of
q, if any, will be required to bring in the
high -power station. -

As for the actual construction of portable

receivers, there is not a great deal of definite
detail that can be giVen in an article of this
nature. However, in building the more
general type
use a leather or fibre attache case as the
basis of the receiver. A light wooden
framework can then be put together just big
enough to fit into the case, with one or two
cross partitions. On one of these the
components can be mounted, with a panel
for tuning condensers and the rheostat set
across one section of the framework.
Another section can be set aside for the
batteries, bearing in mind that even
distribution of weight makes the set less
fatiguing to carry whatever its size.
Consider the Layout.

I should like to emphasise the point that
constructing a portable receiver provides no
excuse for untidy lay -out. Some sets I
have seen in the past looked like a scramble
of components dropped into a case, while
others have been marvels of neat workman-
ship and careful design. It really pays to
devote a little extra time to design and
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construction in order to get a Compact
receiver without loss of efficiency. No
component, not even a length of wire,
should be used unless it is absolutely
essential and gives maximum efficiency for
its size and purpose..

In regard to frame aerials, there is a -useful
method of winding them to fit into the lids
of cases, which I have used for some time
with every success. A piece of thin card-
board is cut to fit into the lid and then
secured by a drawing pin through the centre
to a wooden board -or table. Pencil lines
are drawn on the cardboard from corner to
corner, and points marked on these diagonals
starting from the four corners. These
points are spaced sufficiently -close together
to accommodate the required number of
turns. A pin is then stuck into each point,
leaning slightly away from the centre,
and the wire wound round the pins, starting
from one of the corners. If a thin wire:
such as No. 32 is used, the turns will
lie quite flat against the cardboard as they
are wound on. When all the turns have
been put on, the wired_ surface of the card-
board is lightly coated with hot paraffin
wax. When this is cold the pins can be
withdrawn, and it will be found that the
winding is firmly fixed to the fornier.

Interchangeable Frames.
In this way interchangeable frames can

be wound for various wave -length ranges.
If you intend using a temporary aerial,
it is a good' idea to wind about a third of the
number of turns of the frame on the other
side of the cardboard in a similar manner

nected to the ends of this second winding

A four -valve portable receiver designed and constructed
by the author.

the aerial circuit will be efficiently coupled
to the tuned grid circuit of the first valve.

In deciding upon the types and sizes of L.T.
and H.T. batteries to use, you have to bear
in mind that these vital accessories comprise
the major portion of the weight of the set,
so that it is imperative to make the greatest
reduction in weight compatible with
efficiency.

The two -volt range of valves are emin-
ently suitable for portable sets, and a small
unspillable 2 -volt 10 amp. -hour accumu-
lator will be quite sufficient for L.T. This will
supply the filament current for a three -valve

_receiver where the consumption does not
exceed .5 amp., and if the type of 'valves
recommended above are used the total
filament current will not exceed -3 amp. An
accumulator of this capacity weighs about
1 lb., -and should last for several outings on
One charge.
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AN INEXPENSIVE
LOUDSPEAKE
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WITH such a goodly range of loud-
speaker units on the market, it is
now a less expensive matter to

provide the reproduction side of the
receiver, and their possibilities are certainly
well worth consideration.

However, the cost of a manufactured
horn of distinctive grace, which would
not look unsightly in a sitting -room, is
practically that of the unit, if not more in
some cases. If the purchase of a horn was
an essential, the object of the makers would
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be defeated, as the net cost of the finished
article would equal that of a complete
speaker and place it out of reach of the
multitude for whom it was designed.

Some manufacturers, therefore, rely on
the suggested use of the unit as a gramo-
phone attachment whereby the horn of this
instrument is successfully and economically
utilised. Others have tackled the problem
by providing, with the unit, a pattern of
simple yet efficient design, the use of which
enables the purchaser to make a horn costing
but a few pence.

Making an Improvement.
The resulting apparatus, for some weeks

perhaps, is a source of great delight to the
constructor and his family. The horn is
doing the job for which it was built, and
only later does ,'an aesthetically -minded
member of the family remark on its ungrace-
ful lines !

There is no real reason why the same
material should not be fashioned into some-

*
Showing how a really efficient loud
speaker of attractive appearance
can be made for a few shillings

By W. lVfoDONALD.
*

thing better, except* that the manufacturer
must of necessity provide a pattern of
perfect simplicity  the constructor, in his
eagerness to get things going, pushing this
together, with seldom, probably, a second
thought concerning aught but the results he
anticipates.

The horn shown in the photograph was Superimpfsse the panels upon each other.
built in two evenings at a cost of ls. 44d., None should be found grossly narrower or
the articles used being as follows : wider at any part than the rest. Now splay
3 sheets of cardboard .. 101d. them on a table in one direction, as you
1 tube of seccotine 6d. would a hand of playing cards. Bring the
Brown paper (wrapping of board) narrow ends side by side, each edge touching
Enamel (happened to be on hand) and parallel, for three inches or so, to that of

The results obtained in use are almost its neighbour-with the exception of those
indistinguishable from those of a well- two edges on the outside-the broad ends
seasoned oak horn of about the same overlapping each other, Fig. 2.
dimensions. A start is now made on the assembly of

the panels. If this is carried through in
Preparing the Materials. the following way it will be found that

A scale drawing of the template, used to what might appear as a hopeless task is
mark out the panels, is shown in Fig. 1. really quite easy.
Reproduce this full size on a piece of brown (a.) Seccotine a piece of brown paper
paper, 12 in. by 24 in., in the following about one inch square and place this
way. -Fold the paper lengthwise, pressing over the join to be made, where two narrow
well the crease. Open out
flat and measure off at
one end * in. at a right
angle to either side of the
median line produced by
folding. Three inches
from those, mark off
11 in. in the same manner,
and so on at three-inch
intervals, using the speci-
fied measurements as
shown in Fig. 1.

When these have been
completed they should be
joined up with a grace-
fully sloping line.

Cut this out and fold
again on the median line,
to assure yourself that the

. halves are symmetrical.
. This done, place the
 template on a piece of
stout cardboard, a couple
of domestic flat -irons (not
heated, please !) being
requisitioned to hold it in place. A
pencil point is now moved round the edge
marking the shape on the cardboard.

Eight such pafiels are: required, and
the template being: transposed-i.e. .the.
narrow end brought to lie parallel to
where previously the broad  end was, the
boald cut to waste is negligible. -

Now for cutting thein-out." Obtain the
largest pair of scissors from the local work-

basket, and if on trial these do not prove
very sharp, touch them up with a fine key
file, keeping the flat of the file to the angle
of the blade -edge. You will now find the
cutting business much less arduous.

The piece of cardboard from which the
ninth panel would have been cut (had nine
been required) is rolled up diagonally, in the
form of a sugar -bag, and as tightly as
possible, one end having a very small
diameter of about 1 in. and the other, one
of about three inches. Tie up with string to
prevent it uncurling until required.

An Easy Task.

As this photograph shows, the finished lond-speaker horn is as attractive
in appearance as it is serviceable.

edges meet, and within an / in. of the end.
This is well pressed into contact, and the
same process is repeated as many times
as is necessary to cover all the joins. Each
new piece should be put on to overlap the
preceding one by about a 4 in.

During this operation the broad ends
of the panels will flop about, which may
tend to distress you, but they must be

(Continued on next page.)
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strictly ianor,ed and not allowed to hamper
ass work in hand. After allowing the last
patch five minutes or so to dry, take up
the panels by the narrow ends-now,
except for one pair, joined together-and
form round a cylindrical object, such as a
three-inch length of broom -handle, wrapped,
if necessary, with folded newspaper to make
up to the right diameter. If the size
of this former is correct the two final
edges to be joined should lie parallel and
in contact. Take a turn or two of string
round this end and fasten it. The remaining
patch can now be stuck on in position, this
making the final join. A seccotined strip, two
inches wide and long enough to encircle the
stem of the embryo horn two or three times,
is now put on, the string being moved down
sufficiently to allow this to be done, re-
placing it to a midway position,

Tilting the Panels.
(c) Stage is the one in which the panels

are fixed,together and the horn here attains
something of its final form. Here, also,
some patience is necessary-just a little,
you know-and the old adage, " Slow, but
sure " will help you. Fitting the panels is
accomplished by a process of " tacking "-
i.e. using the small patches of brown
paper, already mentioned, at several in-
tervals along the joins to be made. The
scheme is to put the left hand inside,
between two panels, to take the pressure
of sticking on the patches ; this being done
with the right hand.

First place half the seccotined patch on
one panel edge, about four inches from the
narrow end, and after bringing the opposite
edge into contact with its neighbour, lay
down the other half of the patch on this
edge. Proceed similarly with the next
edge, and so on round the horn.

Some difficulty will be encountered at
the last join in each tier and this is over-
come by tying up a broom by its head, in
an horizontal position, to an easy chair or
table. The horn is then passed on, wide
end first, so far as is necessary to take the
pressure when sticking on the patch.

Another start is made about four inches
lower down, and again still lower, finally
finishing with one at the edge.

The Mal Touches.
(d) Strips of seccotined brown paper

about one inch wide and long enough to
pass from the stem of the horn, down over
the edge and into the mouth for about
three inches, are now put on with the help
of the broom -handle, using this to take the
pressure, as before. This is done with
each of the seams, both inside and outside,
one hand taking the pressure when putting
on the strips inside the horn. A strip is
now placed round the edge of the flare as
a binding.

(e) Now remove the piece of string from
the cardboard that was rolled up and laid
aside. You  should find it has practically
assumed the shape into which it was rolled.
Looking inside you will see an apex of the
cardboard, it being that part where rolling
commenced. With scissors remove this

by a cut along the length of the tube.
Several inches are now cut off the wider
end, where the outside diameter is approxi-
mately that of the stem of the horn, three
inches from the end.

It is now fitted into the horn by passing
in, via the flare, the end of the tube having
the smaller diameter. This is now pulled
through as far as possible with a screwing
action which must tend rather to reduce
the diameter of the tube than to increase
it. Look into the horn and see how far
this piece projects inwards. If it does to
the extent that there is a space.between it
and the wall of the horn, judge as far as
possible how much should come off to
bring it into intimate contact.

deN. P. P.
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When this has been satisfactorily accom-
plished, and with the fitting still in position,
cut off the narrow end until it is a tight
fit for the rubber connection of the speaker
unit. Remove it from the horn and with a
rasp or piece of glass-paper rub down the
inner surface of the flap edge that, when
glued, this join will be flush and the outer
surface even.

Glue up with some good hot glue these
inner surfaces which will come together,
and also the three or four inches of the
inner wall at the narrow end of the horn.
The tube is now pulled into position as
done previously when fitting. The thick
ridge formed, where the body of the horn
joins the fitment, can be rasped off, after-
wards binding up with a piece of seccotined
brown paper.
`You are now through with building, and

all that remains is to give it a coat or two
of enamel, the colour suiting either the set,
furnishing of the room, or one's fancy. It
was suggested that the one I built should
be enamelled " post office red " ! This I
strenuously resisted. The new celluloid
enamel, " Luc," of a warm brown shade,
was used on the original, no care taken to
avoid streaking which, from quite a short
distance, gives the horn a remarkable
" woody " appearance.

AN ELECTROSCOPE
FOR A PENNY.

By " AMEC."
4c *

APENNY is not an excessive amount to
pay for a scientific instrument, yet
for this humble cost, or for no cost

at all if you already possess the necessary
materials, you can make a very sensitive
electroscope suitable for determining the
presence of electrical charges.

As will be seen from the photograph,
the present instrument consists of nothing
more than an ebonite needle mounted
upon a suitable pivot. For the electroscope
stand we can have an ordinary wall pattern,
in the centre of which is secured a small
cylindrical rod, such as an ordinary pen-
holder. On the top of this rod is secured a
gramophone needle, with its business point
upwards. Upon this latter is balanced the
ebonite needle.

The needle should be made from a narrow
strip of the best ebonite (it must be real
ebonite) measuring about 11 in. by 1 in.
This ebonite needle should be carefully and
accurately cut, its edges should be slightly
rounded, and it should be rubbed over with
a little sandpaper in order to make sure that
its surface is clean.

In the exact centre of the underside of
the ebonite 'needle a small hole is bored.
This hole should be bored almost, but not
quite, through to the other side in order that
the ebonite needle can rest securely upon
its pivot. The greatest care should be taken
in drilling this hole, for if it is not exactly
central, the balance of the needle will be
destroyed, and the sensitivity of the instru-
ment will greatly suffer.

Rest the prepared needle upon the picot,
and the instrumeht will be ready for use.
Operation.

Now as regards its mode of working : In
order to use the electroscope, first of all
remove the ebonite needle from its pivot,
and draw it briskly through a piece of soft,
dry flannel.

Any body carrying an electric potential will
attract or
repel the
needle of
the electro-
scope, and
when it is
heldan inch
or so away
from one
end of the
needle, the
latter will
be attract-
ed or re-pelled
accordingto the
strength of
the charge
on the body

Every
five nnn-
utes or so,
the needle
should be
rub bed
brisklywith
a soft flan-
nel rag. The eleetroscope ready for operation.
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RECENTLY I have been carrying out
further experiments with the modified
Filadyne circuit which I described in

" P.W." No. 242 (Fig. 8, page 1240), with
a view to improving and simplifying it still
further. The result of these experiments has
been the production of the very interesting
and efficient one -valve receiver forming the
subject of this article.

This receiver is totally unlike the orthodox
one -valve set. Besides the peculiar valve
connections common to the Filadyne
circuits, it embodies an unusual form of
reaction control dispensing entirely with
swinging coils and reaction condensers.
Although unconventional, this receiver is
a remarkably good one for DX work and
for loud -speaker- reception of a nearby
station, being in every way quite stable and
easy to handle. A noticeable feature is the
excellent quality of signals.

L. S. Results.
When the receiver was tested some six

miles from 2 L 0, surprisingly good loud
speaker volume was obtained from this
station for a one -valve set. Whenever I
have listened during the evenings, foreign
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stations seemed to come in at every degree
or so of the tuning condenser, some being
comfortably audible on the loud speaker.
On other occasions, a fair sprinkling of
distant stations have been received during
daylight at very good 'phone strength.
This remarkably simple and efficient
receiver will, I am sure, soon run up new
records for DX reception.

ANew Filadyne
One Valver

* -4, 0, 0- -0- 0- 0 ......... 0 0- 0 001, -40- 0 *

9 This lively little set embodies a novel variation of
Mr. G. V. Dowding's Filadyne circuit. It is a sensi-

+ tive, stable one-valver surprisingly simple in design.
1 Designed, built and described by

J. ENGLISH.
*

The construction of this little set is
extremely simple, eery few components
being required, so that the cost of making
it up is quite small. Using the best quality
components, the total cost, excluding valve
and batteries, is just under thirty shillings.
In many cases you will be able to make up
the set from your old components.

Before proceeding to give you construc
tional details, a brief description of the new
circuit and its evolution may be of intere-t
to those who have not read the article
referred to above. The modified circuit
described therein is reproduced in Fig. 1.

COMPONENTS REQUIRED.
1 0005 mfd. variable condenser (Ormond

square law friction drive).
=7- 1 .0002 mfd. fixed condenser: (Dubilier). 17-

E- 1 '0005 fixed condenser (Dubilter).
1 Rheostat (Igranic Pacent).

E 1 Potentiometer, 400 ohms (Igranic Er-
a: Pacent).
= 1 Valve holder (Benjamin).

2 Coil formers, 3 in. diameter.
F.E 8 Terminals.
F. Panel, 14 x 8.

Baseboard, 14 x 8.
Ebonite, 7j x 11, 3 x
Sundry wire and screws.

Two equal tuning coils, L, and L2, are
tuned by the condenser C2, these coils
taking the place of the 200 turn chokes
inserted in the filament leads of the original
Filadyne circuit. In
the latter, the
purpose of these
filament chokes was
to prevent the B.F.
potentials at the
filament from short-
ing to earth. In
Fig. 1 the coils Li
and L2 act as chokes
in a more efficient
manner because, in
tuning them to the
frequency of the
signals to be
received, the chok-
ing effect is made a
maximum for that
frequency. Thus the
H.F. isolation of the
filament is always as
complete as possible,
whatever the wave-

0-0.0-4.--000 *
length to which the receiver is tuned.
The elimination of the separate H.F.
chokes, besides giving greater efficiency and
stability, simplifies to some extent the lay-
out and wiring of the set.

C,
-0002

,L4C1 L2
000sc

FIG.2
2167

The theoretical circuit of the new
receiver is shown in Fig. 2. This also employs
two tuning coils, one of which is tapped for
the aerial connection, in order to provide
some measure of selectivity. You will
notice that there is no variable reaction
coupling or condenser-just a simple

(Continued on next page.)

This back -of -panel view emphasises the simplicity of the new Filadyne one -salver.
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(Continued from previous page.)
* 4,--0-0-001-00-4.0000 *
reactions coil L3 coupled to one of the tuning
coils L2. You may wonder how reaction is

controlled, seeing that the coupling between
L2 and L3 is fixed. The secret of the new
method of control used here is the potentio-
meter P, which is connected. across a few
cells of the H.T. battery. The slider of this
potentiometer is connected to the anode
so that the potential of the latter can be
continuously and evenly varied from zero
to a few volts positive. This variation of

anode potential gives a smooth control of
reaction without causing any alteration in
the tuning.

Oscillation Control.
In the first part of the article referred

to above, I described the effect of anode
potential on the functioning of the valve, a

(Continued on next pagr .)
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FIG. 4.
WIRING
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small positive potential being required for
maximum signals. As this potential is made
more positive, signals first decrease in
strength and then come back to normal
again,- the working points for maximum
volume being on the upper and lower bends
of the grid current -anode volts curve.

When the anode potential is adjusted
to fall within these points, the circuit
oscillates easily, especially with a close
coupled reaction coil, as in Fig. 2. But as
the potentiometer is turned towards either
of the two settings for maximum signals,
oscillation decreases in intensity and
finally ceases. With suitable values of H.T.
voltage and filament current, this novel
method of control gives a delightfully
smooth adjustment of reaction, the circuit

waxed cardboard tubes, which are quite as
satisfactory as the more expensive ebonite
pirtoid or paxolin formers. '

Coil Construction.
The aerial coil L, consists of 60 turns of

22 D.C.C. wound on a 31 -inch length tube,
tapping loops being taken at the fifth,
tenth, twenty-fifth and forty-fifth turns,
counting from the bottom (earth end). The
parallel coil L2 is a simple winding of
70 turns of 22 D.C.C. At a distance of
1 -inch above it thirty turns of 30 D C.C. are
wound on in the same direction, the former
in this case being five inches long.

These coils are quite easily wound, and a
neat finish is obtained by soldering the
ends of the windings to small soldering
tags secured to the ,former by small 6 B.A.
nuts and bolts. The connecting wires are
eventually, soldered to these tags.

Almost -any reliable type Of components
can be used, as this receiver is not at all
critical in -this respect. There is room for
components slightly larger than those used
in the original set, a - list being appended

for guidance only.
When mounting

a a

FIG.3. PANEL LAYOUT. Yes

sliding imperceptibly in and out of oscilla-
tion. The sensitive state just prior to
oscillation is obtainable with two settings of
the potentiometer, corresponding to the
upper and lower bends. On either setting
you can hold on to a weak station just as
easily as with the most sensitive capacity -
controlled reaction circuit.

Simple Lay -out.
In the photograph of the set, you will

see the dial of the tuning condenser in the
centre of the panel With the potentiometer
on the left and the rheostat on the right.
This grouping is just right for easy manipula-
tion, giving at the same time a symmetrical
panel lay -out. The- variable condenser
should be fitted with some form of slow
motion device, as tuning is quite satis-
factorily sharpland selective. The resistance
of the potentiometer should not be less than
400 ohms to minimise the current drain on
the first few cells of the H.T. battery. More
particularly, the movement of the Potentio-
meter slider..must, be smeepth, so that easy
adjustment is possible: The rheostat need
not have a. resistance greater than five ohms
or so, with a 2 -volt valve, as there is some
voltage drop across the coils L, and L2, so
that not Much extra. resistance is necessary.

The rear view illustrations of the receiver
indicate thethe. bacseboard
components, -of which the two tuning coils
are the only ones to be constructed.
Both coils are wound on three-inch diameter
formers, and I have used in the original set

your components on
the baseboard, it is
advisable to follow
somewhat closely the
original lay -dirt, while
the position of the
components on the
panel is shown in Fig.
3. It is by no means
necessary to use an
.ebonite panel; actually,
it is sheer waste to do
so, because all the com-
ponents mounted on
and touching it are at
earth potential, so that
earth insulation is
unnecessary. As for

appearance, a panel of three-ply or quarter -
inch hardWood can be stained and polished
to look quite handsome, especially when
set off by a good cabinet.

Whensthe panel and baseboard have been
joined together and the components
mounted = on both, you
can commence to wire up.
The wiring diagram is
given in Fig. 4, and this
is so simple that you can't

It is worth while neatly to lay out and wire up
the components, as the above indicates. The
result is a clean, workmanlike assembly of quite

an attractive appearance.

very well go wrong. You may find it easier
to wire up the receiver if the two coil formers
are mounted after completing part of the
wiring such as the rheostat and poten-
tiometer leads, not forgetting to leave room
for the coils when finally mounted.

To mount each coil, three screws are put
into the baseboard just far enough to grip
the inside of the former when it is placed into
position. If the former is then pressed down
and given a slight twist it will be held
firmly to the baseboard.

The tappings on the aerial coil are
scraped free of insulation, connection
being made to them from terminal A2 by a
short length of flex terminating in a spring
clip. The top ends of L1 and L, are con-
nected to the filament terminals of the
valve holder while the bottom end of L3
goes to the grid.

Suitable Valves.
After completing the wiring, it is a good

idea to check it over again with Fig. 4
before the receiver is set up for testing. In
connecting up the batteries, the lead from
the anode bias terminal is plugged into
the first 41 or 6 volts of the H.T. battery,
the total voltage of which need not exceed
60. The aerial lead is connected to A, or
A2, according to the size of the aerial system
and the spring clip placed on an inter-
mediate tapping of the aerial coil.

Then for a trial insert a 'valve such as a
D.E.R., D.E.3 or D.E.2 H.F:, and turn on
the rheostat. Set the potentiometer about
a quarter of the' way round' from the end
marked negative and tune in the nearest
station, which should be found without
difficulty. If the set oscillates, turn the
potentiometer towards the 'negative end
until signals become quite clear and loud.
The other setting for maximum signals h
obtained by turning the potentiometer
toirards the pOSitive end, the set passing
through the oscillation stage until the
anode is sufficiently positive to rectify
efficiently once More. without distortion.
At the same time, you will notice how
easily reaction can be controlled by 'the
potentiometer.-- The volume -of signals can

(Continued on next page.)
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now be increased by raising the aerial tap
to the top of LL, and retiming.

If, by. chance, the set refuses to oscillate
either decrease the aerial damping by
lowering the aerial tap or increase filament

The latter, however, cannot
exceed a certain value or signals will fade
away almost entirely, this being a pecu-
liarity of the Filadyne circuits. As a last
resort a few more turns could be put on to
the reaction coil, but it is not likely that you
will have to do this, or that there will be
any difficulty in getting ample reaction,
especially if the right type of valve is used.

When receiving distant stations the
selectivity of the receiver can be enhanced
by reducing the number of turns in the
aerial cirenit, with' a corresponding sacrifice
in signal strength. The receiver is quite
selective,. however, without lowering the
aerial tap too far. As the dial of the variable
condenser is rotated with the right hand,
the receiver can be retained in a sensitive
condition by adjusting the potentiometer
knob with the left: Actually I found that
by .using the aerial tap with care the set
remained in a sensitive condition over the
major portion of the tuning dial from 60
to 170 degrees, with a fixed setting of the
potentiometer. This, of course, reduced the
controls to one, and quite a number of
stations were picked up simply by manipu-
lating the tuning dial.

Regarding the best valves to use in this
receiver, those having a moderately high
impedance, round about 20,000 ohms,

appear to give smoothest oscillation and the
best results as regards volume and sensi-
tivity. Different types of valve require
slightly different values of H.T. voltage
and filament current, but in every case re-
action and rectification can be controlled
with the potentiometer.

Operating the Set.. . .

There is no reason why you should not
try any of the valves you may have at laand;
but the types mentioned above have been
found necessary for good loud -speaker
volume from a near station.

For most valies a sufficient variation of
anode potential for working on the upper
band is obtainable by connecting the anode
bias terminal to the L.T. positive terminal,
However, in order to work on either upper
or lower bends, and for some 2 -volt valves,
it is necessary to tap on the first few volts

(Continued on page 400.)

*
COUPLING CARD

INDUCTANCES.
By Oswald J. Rankin.

FOLLOWING is the description of a
simple home-made coil holder which
is designed to be used in, conjunction

with basket or card inductances arranged
on the " built in " principle-i.e. in cases
where the coils are placed inside the
receiver.

The mounting of a fixed coil is, of, course,
a very simple matter ; it is the problem of
arranging the moving coil which usually
presents the difficulty, and in the absence
of a specially designed coil holder one is
often tempted to rig up any old substitute,
often with disastrous results. Here we
are concerned exclusively with the common
difficulty-the moving coil-the idea being
to suggest a simple and inexpensive method
of mounting same inside the set, so that
the operator may know, by glancing at a
control dial on the panel, just how it is
behaving.

A Useful Arrangement.
Fig. 1 shows how such a coil may be

mounted, beside a fixed coil, inside the
cabinet of a receiver fitted with a horizontal
panel. A round brass spindle, D, about

4 in. long by I in. in diameter, is threaded
at one end and screwed tightly into a
standard knob 'and dial ; the other end is
slotted and drilled, and fitted with a piece
of thin sheet ebonite or fibre, C, which is
riveted in position, a small hole - being
drilled in the opposite end so that the coils
may be quickly attached to same by means
of a small bolt or terminal. A useful size
for the strip is 31, in. by 1 in.

The panel bush, through
which the spindle is passed,
'is not sufficient to support the
coil and strip (unless it is made
in the form of a sleeve, at
least 1 in. in length), and it is
therefore necessary to provide

an extra bearing,
B, which consists
of an ordinary
panel bush fitted
to the centre of
a strip of in.
sheet brass, A,
which is bent as
shown and bolted
to the panel.
The method of
attaching the
coils to the sup.
por ting strip
may, of course, be
modified to suit
individual tastes. The end of
the strip might be fitted with
two flush type sockets carrying
permanent flexible leads, and
each coil provided with two pins
connected to the ends of the
winding. Other methods will
suggest themselves.

-5

In the case of the more popular -vertical
panel the coil must be balanced in some
way, otherwise the law of gravity will
intervene. If the spindle turns too freely,
the coil simply falls every time the knob
is released ; and, in order to prevent this
happening, we have to introduce a little
extra friction in the form of a compression
spring, S, Fig. 2, which is adjusted by
means of lock -nuts, fitted as shown.
Instead of fixing the coil strip permanently
to the end of the spindle, as in Fig. 1, it'
may be arranged to slide into the slot in
the manner indicated in Fig. 2, the strip
then being supported by means of four
small fibre fillets which are riveted to the
top as shown at E. If the strip fits very
tightly into the slot, the two lower fillets
may not be necessary.
A Balance Device.

In place of the spring we may use a
longer coil strip, and provide a counter-
weight, as shown at F, in Fig. 3. This may
consist of a strip of sheet lead; L, arranged
in the form of a sliding clip, so that it can
be adjusted to balance coils of various

sizes. Another simple method is shown
at G (Fig. 3), where the balance is effected
by means of another coil approximating in
weight to the coil in use. Either method
will be found quite satisfactory, providing
the necessary space is available. The Fig. 2
arrangement is, of course, more compact, and
more suitable in cases where space is limited.
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CURRENT TOPICS.
By THE EDITOR.

The B.B.C. and Variety Stars-Buying Talent Second Hand-Mr. Gulliver
and Sir Oswald Stoll Make an Offer.

Tr HE controversy between the music -hall
managers and the B.B.C. has again
broken out, this time in a way which

would make the proverbial eat laugh.
Mr. Charles Gulliver, the well-known

music -hall manager, after many emphatic
refusals to consider broadcasting under any
circumstances, has now stated that he will
withdraw his opposition and place no
restrictions in the way of any artistes under
contract with him who wish to broadcast-
but on condition of a payment by the
B.B.C. to him of about £10,000 a year !

A Business Offer !
Not to be outdone by his business rival,

Sir Oswald Stoll, managing director of the
London Coliseum and other music -halls, has
also adopted the same attitude, except that
in his case he stipulates that the B.B.C.
should compensate him with £15,000 a year !

So it comes to this-that for the sum of
approximately £35,000 a year, Mr. Gulliver
and Sir Oswald Stoll are prepared to
tolerate broadcasting and to place no
obstacles in the way of music -hall artistes -
in their employ from accepting invitations
from the B.B.C. to broadcast.

Presumably the B.B.C. would have to
pay fees to these music -hall artistes, the
£35,000 being in the way of compensation
to Mr. Gulliver and Sir Oswald in respect
of " injury " to their music -halls due to
B.B.C. competition.

To a Press reporter Sir Oswald Stoll
recently made the following statement :

" The payment of compensation for the
loss sustained by the variety interests
should be a substantial one, and in pro-
portion to -the extent of the interests in-
volved. In my case I should want at least
£15,000 a year as a recompense for the
loss sustained by my companies through
broadcasting.

Settling the Question.
" I haye no doubt that this plan of

payment would settle the question of
permission to artistes to broadcast. Should
the B.B.C. consider some such reasonable
scheme, I believe every member of the
Entertainments Protection Association and
the Provincial Managers and Proprietors
Protection Association would be willing to
name a figure which he would accept as
compensation In respect of the interests he
represents."

Mr. Gulliver declares that if the B.B.C.
wants variety-which the recent " Daily
Mail " contest proved to be one of the most
popular items in the broadcast programme
-it must pay- for the services of the artistes
on a scale more comparable with the salaries
paid by theatrical proprietors. Mr. Gulli-
ver's price is £10,00%a year.

An Amazing Proposal.
We understand that these amazing pro-

posala are actually being considered by the
B.B.C.-seriously considered! An official

at Savoy Hill (according to the daily Press)
has stated that " such an offer as that
mentioned by Mr. Gulliver would receive
due consideration, especially as it would
mark a distinct advance on the attitude
previously maintained by. Mr. Gulliver."

He went on to say that " If Mr. Gulliver
or Sir Oswald Stoll made an offer that a.
joint meeting should be held, we 'should
consider it, and if the variety managers
combined we should be pleased to negotiate
with them."

On top of this, however, the B.B.C. admit
that they find a growing tendency among
variety artistes to resist efforts to keep
them from the microphone, and we are
having less trouble of this kind than we used
to experience.

" We are still prepared to enter into
reasonable working arrangements, and we
hope the offer by Mr. Gulliver may provide
a basis for negotiations," concludes the
official in his statement to the Press.

No End to it.
From the latter it seems pretty clear

that the B.B.C. are willing to consider some
sort of  financial arrangement with the
Music Hall Combine, or with certain leading
managers. If they do they will be guilty
of a serious error of policy and also a very
serious error of judging entertainment
values.

For one thing, by making any payment
on the basis of " compensation," the B.B.C.
admit doing damage to the music -halls--
and that will be said to embrace the theatres
and concert halls. Consequently they con-
tradict their past policy of repudiating any
suggestion that broadcasting damages music
halls and theatres. They create; as well, a
precedent.

" If," concert managers and theatre
managers will say, " the B.B.C. are pre-

pared to compensate the Music Hall
Combine to the tune of some thousands of
pounds a year, Thus admitting the justice
of the claim that broadcasting is damaging
to certain entertainment interests, then
where do we come in ? "

And the B.B.C. will receive a demand
from concert and theatre managers to the
effect that, if they want actors and actresses
and concert stars in their programmes, they
must " compensate " the managers as well
as pay fees to the artistes concerned !

Where will it stop ? Cinema bands, sea-
side bands, and dozens of other sources of
entertainment will want " compensating."
The B B.C. will play right into the hands
of the opponents of broadcasting if they
part with a shilling to Mr. Gulliver, Sir
Oswald Stoll, or any other manager, on the
" compensation " basis.

The B.B.C.s Duty.
Apart from the question of policy there

is the question of entertainment value.
Supposing the B.B.C. paid £35,000 a year
in all to Sir Oswald Stoll and Mr. Gulliver,
and on top of that fees to various variety
artistes. Would they get value for money ?
We doubt it. Not every music -hall artiste
broadcasts well ; in fact, very few have
been really successful, and the B:B.C,
would have to draw very heavily on the
ranks of variety to get anything like the
quantity of variety, apart from the quality,
to make a payment of £35,000 a year
justified.

There is no doubt that more variety is
wanted in the programmes. But why, buy
secondhand talent ? Instead of spending
thousands a year for the privilege of obtain-
ing the 'services of artistes already in many
cases more than familiar to the public, why
not search for new talent and train, and
develop it specifically for broadcasting
purposes ?

The music -halls have not a monopoly of
entertainment talent ; the B.B.C. must
find their own, just as the music -halls found
their own.

And when they have found it, boosted it
and made it popular, and tied it down with
a good contract, perhaps Mr. Gulliver. and
Sir Oswald Stoll will one day consider
paying the B.B.C. £35,000 a year for the
permission to let B.B.C. variety sutistes
appear on the " halls."

One of the Australian amateurs with whom Mr. E. I. Simmonds (2 0 D) operates on short waves,
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l'wo or Six Volts ?
IMENTIONED recently the fact that I had

had a great many letters from readers of
these Notes giving their opinions as to the

relative advantages of the 6 -volt and 2 -volt
types of valve. This correspondence still
continues, and the subject is evidently one
of considerable interest to experimenters.

It almost goes without saying that if a
range of 2 -volt valves can be produced
which will do everything that a similar
range of 6 -volt valves will do, the former
has great advantages. The point at issue,
therefore, is whether 2 -volt valves really can
be produced (or, at any rate, whether they
have actually, up to the present, been pro-
duced) to do all that certain 6 -volt valves
will do.

One reader points out that it is more
particularly in regard to the power valves
(or what he describes as the " super -power "
valves) that the 6 -volt type has the ad-
vantage. He says, " We find newcomers
in the B.T.-H.B8. and the S.T.21A, but
there is no 2-volter to be classed
as a real power valve, and I
am up against the problem of
the last L.F. stage, having tested
the P111.2, S.T.23 and Marconi
D.E.P.215.

" In all types I find the 2-volter
the equal in efficiency of its
4- and 6 -volt brothers, except in
the real power stage, and it is a
matter for wonder why makers
do not introduce a 2 -volt .equi-
valent to, say, the P.M.256 or the
S.T.63."
" Weighty " Considerations.

same
subject brings out a point which,
I must say, had not occurred to
me, or, at any rate, not in quite
the way mentioned by my cor-
respondent. He says : " With
regard to the controversy about
6 -volt valves, I would have
agreed a short time ago that
6 -volt valves were to be preferred
to the 2 -volt type. But I myself
am forced to use a 2 -volt typo for
special reasons. My house is not
equipped with electric supply,
and I have to take my battery to
a charging station, where they
charge at the fixed rate (which is
common in this district) of 2s. per
volt. Were I to use 6 -volt accu-
mulators, my battery recharging
bill would obviously be trebled, although I
should probably be using accumulators of
the same capacity

" Again, the difference in weight of the
two types, considering that they have to
be carried to and from the charging station,
is no small item if the station is quite a fair
distance away, as it is in my case. With
the advent of popular and cheap installations
for charging from the mains, these diffi-
culties are largely overcome, and I think
the valve manufacturers are rendering a
very real service to the public in introducing
wide ranges of 6 -volt valves for those who
are lucky enough to be able to use them."
Different Requirements.

I can only comment that these various
points emphasize the problem with which
manufacturers in general, and valve manu-
facturers in particular, are always faced
with when endeavouring to cater for the
diverse needs of a large public.

*_..._._ ..... ..._........... ...... 4.*
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Personally, I have no doubt that before
very long. the 2 -volt range, Which is already
excellent and extensive, will be still 'further
improved so that 6 -volt valveki will really
become quite unnecessary.- Nobody seems
to know- quite how the arbitrary voltage of
6 -volts first came to be adopted ; bid like
many other things arbitrarily or a-ecident-
- ally adopted, it becomes afterwards very
difficult to get away from.

like to mention one particular case, in
which the writer of the letter states, " For
a very long time I have relied on a three-valVe
set made by a well-known manufacturer,
detector and two L.F. amplifiers, for my
broadcast requirements. Lately, however,
I constructed a two -valve reflex, incorporat-
ing one stage split secondary H.F. amplifi-
cation, using the new six -pin transformers.
The results on this set are very good. The
sensitivity is very much greater than that
of the old set, using the same aerial and
earth, and the tone is also quite as good,
although the transformers are much cheaper
than in the first mentioned set. Of Coarse,
since the first 'set was made some consider-
able time ago, it is not of the most up-to-
date design, and perhaps it is not really
fair to compare these two, but all my ex-
perience with hook-ups ' with H.F. and
detector, and with detector only, convinces
nie that a stage of H.F. is very well worth
while."

Senator Dill and Congressman White on the steps of the Capitol, Washington.
They are the joint authors of America's new radio legislation.

B.F. Stages.
I also continue to receive quite a number

of letters on the question of the single H.F.
stage, and whether or not it is worth, while.
This correspondence shows again how re-
markably pronounced difference of opinion
can be upon an apparently simple and
straightforward issue. Many of my readers
have been most dogmatic in asserting that
the single stage of H.F. amplification gives
no real advantage, and is merely a complica-
tion in operation of the set and an additional
expense both in first cost and current con-
sumption. On the other hand, others are
most enthusiastic in declaring that the
addition of a single stage of H.F. amplifi-
cation to a set has transformed the possi-
bilities of the latter and has turned a local
station receiver into a DX instrument.
Transforming a Set.

It is impossible to cite opinions and
remarks at any great length, but I would

Emergency Aerial.
As an emergency measure, if the

regular aerial happens to be tem-
porarily " down, ' you can usually
make shift with a condenser con-
nected to the aerial terminal and
then to the earth-that is to say,
the aerial terminal connected to
earth through a condenser. This
will often be found quite satisfac-
tory, both for local and for dis-
tant reception.

The " earth " to which this
condenser is connected should be
a different earth from that to
which the earth -terminal of the set
is connected. For example, if the
earth terminal of the set is con-
nected to a water -pipe, the con-
denser which is now connected to
the aerial terminal of the set may
have its other set of plates con-
nected to a radiator. The value of
the condenser should be as large
as possible. On the other hand, if
the capacity of this condenser be
reduced, although the pick-up sen-
sitivity cf the receiver will be
correspondingly reduced, the selec-
tivity wilt be increased.
Voltage Measurements.

I receive at various times queries
from readers with regard to the use
of voltmeters for measuring the
voltage of electric light mains, H.T.

batteries, and so on. These letters often reveal
Curious misapprehensions, more particularly,
of course, on the part of newcomers to the
science of wireless.

For one thing, many experimenters are
afraid to connect a voltmeter directly to the
electric light mains, even though the volt-
meter is designed to read a voltage equal
to, or above, that of the mains. This seems
to be due to an idea that more current will
flow from the mains than from an H.T.
battery.

The fear is, of course, entirely groundless.
The current which flows through the volt-
meter depends simply upon the voltage
applied to its terminals and, for the voltages
for which the instrument is designed, the
current is extremely small. There is, there-
fore, no difference whatever, so far as the
voltmeter is concerned, between connecting
it to a 110 -volt electric light D.C. mains
and a 110 H.T. dry battery.
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LIST ENERS a few weeks ago were
looking forward with pleasurable
anticipation to a short talk-one of

the appeals for a good cause-by the
charming American actress, Tallulah Bank -
head. Many people must have seen this
talented lady in more than one play,
acting her parts with singular conviction.

When the time came for her appeal,
what was their amazement to hear a high-
pitched voice speaking the words with
painful rapidity, with not much expression
and with no particular light and shade.
" Surely something has gone wrong," most
of us exclaimed ; and, indeed, something
had gone wrong, for next day we learned
with regret that the speaker of the night
before had had an attack of " microphone
fright," or of "nerves," as it may be more
familiarly but vaguely called. Miss Bank -
head had become exceedingly nervous, had
raced through her speech, and collapsed
immediately it was over.

Contributing Causes.
Now, what exactly is this " microphone

fright " .? It is evidently something like
stage -fright --the well-known breakdown of
confidence and assurance which oeca-
ionally overtakes actors, lecturers, and

preachers about to make their appearance
in public.

Microphone fright, we are assured, is
commoner than is supposed. To what
exactly is this extreme nervousness and
collapse due

We shall find that part of the reason is
concerned with the individual, and part
with the surroundings. Evidently the
constitutional make-up of the person, both
physical and mental, must have a good
deal to do with it, for whereas some speakers
show no nervousness whatever, a few are
decidedly unnerved opposite the same
transmission microphone in the same room.
Though the state of the individual nervous
system has, then, , much to do with the
untoward result, we shall presently see that
the immediate surroundings make a distinct
contribution to this complex state of fright.

Physiological Reason.
The .precise physiological reason for the

turmoil in the nervous system is the low
state of the blood pressure there, which
makes it necessary for me to explain first
of all what blood pressure is. There is no
mystery about the pressure of the blood ;
it is just what it says, the pressure or force

* -0^- -4-0-0 -11-4.--4----- 4.- -4-0- -4- 0- *
Many famous variety artistes and
other well-known people experience
considerable nervousness in broad-
casting studios. Why is this ? A
well-known scientist advances an
explanation in an exclusive article.
By Professor D. FRASER HARRIS,
M.D., D.Sc., B.Sc. (Loud.), F.R.C.S.

(Author of "Nerves" and "Life and
Science.")
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under which the blood is impelled forwards
from the heart to the entire body.

The heart is a pump which seventy
times in the minute forces pure blood, with
its oxygen, into the already full arteries

Miss Tallulah Bankhead, the famous American
actress, whorecently suffered from a severe attack of

microphone fright " at 2 L 0.

so that a considerable degree of pressure
is developed within them. Unless, of course,
the arteries were elastic they could not
hold this additional blood. It is under
this pressure that the blood flows on to the
remotest regions of the living tissues, and,
of course, very freely to the brain -and the
rest of the nervous system.

The blood pressure is to the blood in the
arteries exactly what water pressure is to

the water in the mains of a city. And just
as you will get a spout of water if you
knock a hole in the water -pipe, so you will
get a spout of blood (arterial bleeding) if
you stab an artery. The water leaps up
because of the high water pressure ; the
blood spurts out because of the high
blood pressure.

Free Circulation Necessary.
- Now, unless blood flows freely through a
part, that part will not perform its function,
and we find that the more blood that flows
through a part the better will it perform
its functions. The higher the blood pressure
(other things being equal) the more blood
will flow through the part. Now, the brain
is the part in question, and we therefore
see that the higher the blood pressure the.
more blood flows through the brain, and
the more blood that flows through the brain
the better it works.

But the opposite of all this is true-the
lower the blood pressure the less blood
flows through the brain, and therefore the
less well does the brain do its work, The
precise office of the brain is to be the seat
of consciousness-that is, of all our mental
and emotional activities, and therefore,
when the blood pressure in the brain falls,
the brain does its work less and less well
until it ceases to work altogether and we
pass into the state of unconsciousness known
as sleep.

Effect of Environment.
The once familiar condition of fainting is

temporary unconsciousness brought on by
a too low blood pressure within the brain.
The state of the blood pressure is therefore
an exceedingly important thing in main-
taining the proper activity of the brain and
all the rest of the nervous system so in-
timately connected with it. But the state
of the blood pressure is influenced by the
varying conditions of one's surroundings,
for it is well known that stirring, martial
music, bright lights, good news, stimulating
and exhilarating conditions generally favour
a rise of blood pressure ; and that con-
versely the opposite set of conditions,
especially all such as are classed as "de-
pressing,"tend to allow the blood pressure
to fall.

The studio from which the broadcasting
is done is not in any sense of the word a
stimulating environment. It is not brilliantly
lighted, it is sound -proof, and therefore an

(Continued on next page.)
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MICROPHONE FRIGHT.
(Continued from previous page.)

exceedingly quiet place ; its walls are hung
with thick curtains designed to absorb
sound, and the sober colour of these
hanOngs in the subdued light some people
might find quite depressing. The micro-
phone, into which one is invited to speak,
is to the eye of the uninitiated quite an
uninteresting piece of apparatus ; indeed, so
non -characteristic does it appear that it
suggests nothing so much as a glorified
cigar born with a grating over one open end.

In this strange and silent chamber Miss
Bankhead had to be shut up, and was
expected to address an invisible audience.
The depressing effect
on her sensitive, pos-
sibly hyper -sensitive,
organisation was to
induce so low a blood
pressure that the duly
co-ordinated activi-
ties of her nervous
system were seriously
disturbed

One has to remem-
ber what the effect of
a great audience as
seen through the
glare of the footlights
means to the sensi-
tive temperament of
an artiste. The
appreciation of our
efforts, the interest
taken in fas by the
audience,- the ap-
plause, the general
atmesphere of
approbation mean
something intensely
stimulating to the
truly artistic soul.

The really sensitive person-and the true
artiste is nothing if not sensitive-is so
exceedingly susceptible to the approbation
of the listening, living crowd that he or
she cannot satisfactorily perform save
in its presence.

And we have to remember that Miss
Bankhead was not acting, could not be
acting ; she was making a speech which
may have been a relatively unfamiliar and
possibly uncongenial thing for her to do.
Her daily work is to represent somebody
else, to convince people she is somebody
else. For once the possibility of doing this
was denied her, with disconcerting emphasis.

Special Audiences.

Kreisler, for instance, has refused point
blank to play to the microphone. Funny
people are to -day provided with skeleton
audiences who invariably applaud in the
right place. The true artiste must have
an audience of flesh and blood, else his
performance suffers from the lack of
that reciprocal stimulation so vital to the
sensitive artiste.

In physiological language the blood
pressure tends to fall, and, as a consequence,
a state of disturbance, technically called
into -ordination, sets in and disturbs the
harmony of the activity of the nervous
system. This state of matters being im-
minent, Miss Bankhead tried to save the

situation by a far too rapid delivery ; but
the blood pressure was falling during these
five minutes, and so when the effort was
over she collapsed.

Another Fossible source of disturbance
to the nervous system is the smallness of
the room in which one is shut up for the
talk. Some people greatly dislike being
enclosed in this way, so that they suffer
from restricted place -fright, or claustro-
phobia as the learned call it. For this very
reason many women greatly dislike to travel
in the Tube railways.

Extra Sensitive.
Miss Bankhead's unpleasant experience

during the broadcasting was thus only
remotely allied to true stage fright, but it
was, for all that, a real disturbance in the
nervous system. The artiste, be he actor,
painter, musician, or poet, is admitted to

A B.B.C. broadcasting studio which, as Professor Fraser Harris:says, is not a
" stimulating environment."

be sensitive beyond the average and to be
much more highly strung than the majority
of his fellow creatures.

It was, then, a " vexing " of the artiste's
spirit-all unconscious on the part of the
courteous officials at Savoy Hill-that led
to Miss Bankhead's trying experience on
the night of Sunday, March 27th.

*

I

A CAT -WHISKER
"TIP."

AS every crystal user knows, a blunt con-
tact is both inefficient and. uncertain
in operation. The majority of

synthetic crystals (sometimes known as the
ites " class) work best with a light springy

contact, while even many natural crystals
are sensitive only in minute parts of their
surfaces, rather than on comparatively
larger areas such as would be affected by a
blunt contact point.

The necessity for a sharp, springy contact
is admirably met by the home -constructed
catwhisker shown in Fig. 1, which consists
of a length of No. 22 copper wire wound into
a spiral, to the free end of which is affixed a
small sharp point cut from an aluminium
condenser plate. The method of clipping
this point on to the whisker will be evident
from a glance at B.

Apart from its capabilities due to having
a permanent point, this catwhisker appears
to possess greater efficiency in combination
with the usual synthetic galena type of
crystal than any contact I have yet tried,
and amateurs who are bent on getting
loudest crystal reception will find it well
worth a trial.

A QUICK -CHANGE t
CRYSTAL CUP.

STILL another type of quickly, detachable
crystal cup which will appeal to, a
number of experimenters is the one

illustrated here.
As will be seen from the diagram, this

type of - crystal cup is of very simple
construction, and it can be made from any
ordinary crystal cup by soldering an old
valve leg to its base. A valve leg socket is
then provided on the panel, and the crystal
cup is plugged into this.

By the use of crystal cups of this type,
the operation of crystal changing is reduced
to a matter of a second or two, and thus it
becomes very easy to make rapid compari-
sons of the efficiencies of various types of
crystals.

It is not necessary for the valve leg
socket to protrude to a great distance
above the panel like it is shown in the
illustration, for if a thread is cut near the
top of the socket; the latter can in many
cases be actually recessed in the panel, this
latter arrangement providing a very neat
fitment indeed.

Z27
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,00ct iskaigic of
s'VEEP stopEl

Stronger Signals
Osram

DEL4IO
4 Volt General PurposeValve
" Our new STEEP - SLOPE ' Valve,
OSRAM D.E.L.4io, meets the needs of all
4 -volt users who require a sensitive general
purpose valve for stronger signals without
distortion."
" Certainly, TONE,' " added 'POWER,' " These
valves make results from a poor aerial good, and
from a good aerial better. They can be used as H.F.
Amplifiers in stabilised circuits, as sensitive Detectors,
or for L.F. Amplification in transformer coupled
circuits. The initial purity of the received signal is
maintained in each successive stage, and the valve
consumes less than ONE -TENTH ampere. Truly
a remarkable performance."

OSRAM D.E.L.410
Filament Volts -
Filament Current
Anode Volts - -
Amplific ition Factor
Impedance - -
Normal Slope -

- 4.o max.
0.1 amp.

- 120 max.
13
14,00o ohms.
0.93 ma/volts.

Price 14/- each

OSSTEEP SL01111°

allVeS
for w TONE & POWER

STEEPSLOPEmeansSTROAVERSIONALS
Advt. of 17. Ge;leral Electric Co. Ltd., Magnet House, Kin,sanly, London, W.C.2.
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For Crystal and Valve Set Users.

BAR AMPLIFIER
(Patent No.
248581-25.)

Will operate a LOUD SPEAKER from your
CRYSTAL SET. Makes weak CRYSTAL OR VALVE
RECEPTION LOUD AND CLEAR in Headphones. Enables
even very deaf persons to hear from Crystal Sets.
Operates perfectly on one or two dry cells.
NO Valves, Accumulators NO FRAGILE.. .

EASY TO ADJUST. NOTHING TO GET OUT OF ORDER.

COMPLETE 2 DRY CELLS
AMPLIFIER, post free 3)31- (post free)..extra 4,-

Microphone and other parts of
Amplifier also supplied separately.

FULLY ILLUSTRATED LISTS FREE.
Mai table from your Dealer or from Sole Manufacturers and Patentees:

NEW WILSON ELECTRICAL MANUFACTURING CO., Ltd.,
18, FITZROY STREET, LONDON, W.1 Telephone: Museum 8974

FLUS014,
THE AMPLEST THING IP4 ..rocornufa

THE SIMPLEST SOLDERING
METHOD IN THE WORLD.
NO FLUX, NO MESS, NO TOOLS.

Just a smear with this Fluid Solder, a
touch with a Hot Iron and you have the
neatest and cleanest soldering job possible.

EVERY WIRELESS FAN SHOULD HAVE A TIN ON
HAND. All Wireless Dealers and Ironmongers Stock it.
Trade Lupines to
THE TRANSPORT SUPPLY CO., LTD.,

WARRINGTON.

1'3
PER TIN

irlmill=11 a a IN  IIIMI0 MgI  a Nialin  MOM

I VALVES REPAIRED j
 EQUAL TO NEW

SATISFACTION GUARANTEED by

L USTROLUX LTD a

1

Valve Manufacturers and Repairers
Lowerhouse Mills

II. WEST BOLLINGTON, MACCLESFIELD ai

1

D.E., 7/-; B.E., 4/6 ; POWER VALVES, 8/6
CASH WITH ORDER OR C.O.D. PROMPT DELIVERY,
LUSTROLUX VALVES FOR ALL PURPOSES
SEND FOR PARTICULARS OF OUR R.C. VALVES

a II  UWE a L_ a  MOM 111 IN 111011114

Save One and
Sixpence per

Valve
Beyond the Detector stage, to pay
more than 1/3 for the valve holders
is extravagance. The belief that PRICE 1 /3 each" shock absorbing " devices are
necessary in every stage is a definitely
exploded fallacy. For H.F. and L.F.
stages there is nothing better than the new Ashley Valve Holder.
Constructed throughout of genuine bakelite and non-oxydising metal, the valve
sockets are surrounded by air throughout 9o% of their length. Sockets and
connections are stamped complete out of one piece, provision being made for
wiring to terminals or soldering to tags. Moreover, a special safety groove is
provided to ensure the valve legs engaging with the corresponding sockets.

STANDARD VALUE RESISTANCES
Exhaustive tests by the
National Physical and
other world famous
laboratories have pro-
duced highly satisfactory
reports. Each Resistance
on completion is subjected
to a prolonged ordeal
during which it is under
pressure at a minimum of
23o volts.
Guaranteed accurate within ten
Per cent. Superior to wire wound.
Differs in construction from au
others.

If your dealer cannot supply
we send post free.

Ashley Wireless Telephone Co. ( 1925) Ltd.
Finch Place, London Road, Liverpool

PRICE 2/6 each
(with clips)

50,000 ohms to I megohm.
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BROADCAST NOTES.
By OUR BROADCASTING CORRESPONDENTS. '

Eugene Goossens Returns-A Talk on Canberra-The Nation's Art Treasures-
Community Singing Again-An Embassy Broadcast -31,000 Miles by
Yacht-" The Arcadians."Again-John Ansell's Success-Gainsborough-
Progress of Centralisation-B.B.C. and Music-" My Journalistic Scoops "-
Colour in Drama Studios-Television and Broadcasting-Captain Eckersley

for Washington-Duke of Connaught. 4
4.- 4--4-4-114-e-4-1 114-04-14.4--4-e-e-4---4-4-4--14-4-*

Eugene Goossens Returns.
MR, EUGENE GOOSSENS, who is now

concluding a triumphant season in
the United States, will be warmly

welcomed to the British microphone on
Sunday afternoon, May 8th, when he will con-
duct a light symphony concert at Savoy Hill.

A Talk on Canberra.
Mr. Tom Clarke, Managing Editor of

the " Daily News," and formerly News
Editor of the "Daily Mail," is broadcasting
froin London on May 9th a description of
Canberra, Australia's new capital, the
inaugural ceremonies in connection with
which the Duke and Duchess of York will
perform on the same day on the spot.

The Nation's Art Treasures.
A forthcoming talk of unusual interest

will be given by Sir Robert Witt, who, on
Thursday, May 12th, will describe S.B.
from London the Nation's Art Treasures:
It is anticipated that this talk will be made
the occasion of an important pronounce-
ment on behalf of the National Art Col-
lections Fund.

Community Singing Again.
The next big Community Singing broad-

cast has been fixed for Wednesday, May
11th. A special concert will be broadcast
from the Kursaal at Southend-on-Sea. The
concert is being organised primarily to
help the local hospitals to cope with motor-
ing accidents.

An Embassy Broadcast.
It is a distinct feather in the cap of the

" 0. B." people at Savoy Hill to secure the
services of the exclusive Embassy Club
Band, relays of which will begin early in
May. The searching out and arranging of
new outside broadcasts is important work
very capably handled by Mr. Gerald Cock
and his enterprising staff. Mr. Cock's varied
career suits him admirably for this work.
He has been all over the world, has " roughed
it " on several continents-has included
cow -punching in his accomplishments.

31,000 Miles by Yacht.
On June 20th, 1923, Captain Conor

O'Brien left Ireland in the ketch -rigged
yacht " Saoirse." After many vicissitudes,
the yacht reached Lyttleton, New Zealand.
The return voyage was completed on June
20th, 1925. The story of the 280 ays spent
at sea, during which 31,000 miles were
covered, by way of Madeira, Cape Verde
Islands, South Africa and Australia, back
by way of Pernambuco, Horta, and the
Azores, will be told by Captain O'Brien
himself at the London Station on Saturday,
May 14th.

"The Arcadians" Again.
Listeners were so appreciative of the

recent performances of The Arcadians "

that it is to be repeated at London, on
Tuesday, May 10th, Miss Florence Smithson
again playing lead.

John Ansell's Success.
Attentive listeners are agreed that John

Ansell has proved a successful conductor
of the London wireless orchestra. On
Friday, May .13th, Mr. Ansell is " spread-
ing " himself on a special programme made
up of light music from grand opera.

Pt AA's!
11 1
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The exterior view, showing one of the masts, of
Russia's new 40 k.w. broadcasting station at
Moscow. 'It is known es the " Great Komintern."

Gainsborough.
The bi-centenary of the birth of Thomas

Gainsborough will be marked by a feature
to be contributed by Mr. R. H. Wilenski
to the S.B. programme on Saturday, May
14th.

Progress of Centralisation.
It is no doubt a tribute to the improve-

ment of B.B.C. transmissions and land -
line work that the policy of concentration
of programme effort in London has been
allowed to advance so rapidly without
local resistance or even - audible protest.
Even centres such as Manchester, Glasgow
and Cardiff put on very little of their own
work nowadays. It has been proved up to
the hilt that it is more efficient and eco-
nomical to organise big programmes in
London. But the Savoy Hill people did
not dream that they would escape criticism

in applying the more efficient policy. Perhaps
under redistribution, local Cravings may be
entertained anew,

B.B.C. and Music.
Mr. Boosey has announced that the

Queen's Hall will remain under his control
for another year. He adds that during
this period no broadcasting will be per-
mitted from the Queen's Hall. It is an easy
deduction that nothing eventuated from
the recent parleyings between the B.B.C.
and Chappell's. The B.B.C. has kept
absolutely silent over the whole affair.
It should be recalled, however, that when
the subject first attracted public attention
some weeks ago, Savoy Hill expressed its
willingness to sponsor or join a partner-
ship to set up a national trust for the 'pur-
pose of guaranteeing the Queen's Hall
permanently as the centre of British music.
It is understood that conversations were
initiated in various quarters to this end.
Chappell's apparently have dropped out of
these conversations. 1But this does not
mean that the 'position is: hopeless. The
B.B.C. are unlikely to give up the struggle
lightly. Some important alternative an-
nouncement may be -expected in the near
future,

" My Journalistic Scoops."
This is the intriguing title of a talk to be

given by Mr. Sidney Molesley on Tuesday,
May 10th.

Colour in Drama Studios.
Mr. R. E. Jeffrey, the energetic Director

of Productions at B.B.C. headquarters, is
exploring the possibility of improving the
technique of microphone acting by ,he
introduction of colour. He leans to the
view that he will be able to evolve a kind of
impressionistic effect by the use of shaded
lights, which will add much to the vitality
of the dramatic work performed in the
studios so fitted.

Television and Broadcasting.
The promoters and exponents of tele-

vision in this country are complaining with
vigour of the indifferent, almost neglectful, .

attitude of both the Post Office and the -

CB.B.B.B.C. It is alleged that the B.B.C.
engineers vie with the engineers of the
Post Office in casting doubt on the - possi-
bilities of television. A prominent B.B.C.
engineer is quoted as saying that it will be ,
thirty years before television emerges from
the preliminary experimental stage, and
fifty years before its use is popularised on a
feasible commercial basis. Enquiries at
Savoy Hill have not drawn confirmation
of this extremely discouraging attitude ;
but apparently little effort is ,made to
disguise the scepticism prevailing there on
the subject of television,

Captain Eekersley for Washington.
Captain Eekersley is to attend the great

wireless conference at Washington this
autumn. He will be away some months,
but may return before the conclusion of the
proceedings.

Duke of Connaught.
The Duke of Connaught's speech at the

annual luncheon of the United Associations
of Great Britain and France at Hotel
Victoria on May 20th will be broadcast from
all stations. Lord Crewe and Lord Derby
also will be heard by listeners.
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s the Crystal Set
Iwod Out?

.'

THE B.B.C. have had to face mazy
severe criticisms during the last
few months, and I might mention

that, to the average individual, the majority
of these criticisms have appeared to be
eminently reasonable ones. There is,
however, one point at issue, a point of

A miniature crystal set compared in size with a penny

criticism which is perhaps the direct out-
come of the last few months' onslaught
upon the B.B.C., and that is the statement:
which we not infrequently hear nowadays
to the effect that' the ordinary crystal set
is now very much a back number, and,
in fact. an entirely obsolete. and trifling
Piece of radio apparatus.

I have noticed these views concerning
crystal reception aired at considerable
length in the daily press on several occa-
sions. and such criticisms have come about,
I think, in consequence of the avowed
policy of the B.B.C. of 'endeavouring to
place the majority of indiViduals in this
country in reach of -one B.B.C. station
or another by means of crystal set reception
alone.

Increased Valve Sales.
To my mind, this is quite a laudable

policy. It may, of course, possess its
disadvantages, but at the present juncture
that is beside the question. The point I
wish to deal with upon the present occasion
is that concerning the future of the crystal
set, not the distant future of that homely.
instrument, but the fairly immediate
prospects which are in store for it.

Is the crystal set and the whole technique
of crystal reception fairly well played out,
as some critics would have it ? I imagine
that any inquirer will, find a sufficiently
satisfactory answer to that -question in the

* *
A thoughtful reply to the question.

By J. F. CORRIGAN, M.Sc., A.I.C.
(Staff Constdlant.)

fact that the number of crystal sets which
are in actual use in the land by far exceeds
the number of valve receivers in operation.
Hence, one may infer that crystal reception
is at the present time the most widely used
means of listening -in. Such, at any rate,
is the view which has been stated by the
B.B.C. time and time again.

Against this we havee the statement
made by several manufacturers and whole-
sale concerns that the sales of valves,
rheostats, valve holders, transformers, and
other components incidental to the valve
receiving set, are very much on the in-
crease ; and thisfact is taken as an indication
that valve receivers generally are being
more widely used as a means of radio
reception than they were some time ago.

Low Cost.
Which is probably very true. But is the

single or multi -valve set ousting the simple
and efficient crystal receiver in general
popularity as a means , of listening -in to
the B.B.C.'s broadcast programmes ?

Consider the advantages accruing to the
use of a crystal set of average ordinary
design. In the first place, the set is sim-
plicity itself to operate and to control.
There are no critical tuning adjustments
to be made, no fragile and .expensive valve
filaments to burn out, or to wear out.
So far as the price of scientific apparatus
in general goes, the cost of an .efficient
crystal set is extremely low ; and, added to
this, we have the face that the upkeep'
expenses of such an instrument are practi-
cally nil; the only probable expense of up-
keep basing that concerned with the purchas7
ing of a new crystal at very infrequent
intervals.

It seems to me, however, that the critics
of the crystal set, in quite a praiseworthy
desire for further radio advancement, lose
sight of the above elementary facts, and
consequently they condemn the Crystal
receiver as a trivial and a played -out toy.
So far from being a toy, however,_; any
crystal receiver which works, no Matter
if it be constructed out of a few odd bits
of wire and a bent pin, is quite as scientific
an instrument as the latest thing in super-;
hets ; and, in the bargain, is far more
serviceable to the average man than, any
ultra -modern valve receiver.

Not only is the crystal set the poor
man's radio instrument alSo a

tolerably ideal form of receiver for the
purely non -technical listener-that is to
say, for the individual who takes abso-
lutely no technical interest in wireless
apart from the mere listening to the
broadcast programmes. To call the crystal
set, therefore, a played -out form of radio
receiver is simply a matter of flying from
the face of actual fact. For the purpose of
giving untold pleasure, entertainment, and
instruction to the average non -technical
individual, the humble crystal set consti-
tutes one of the most remarkably satis-
factory and effective inventions of all
time.

Not Easily Displaced:
The crystal set may perhaps be the Cinder-

ella of wireless instruments, but in nearly
every instance it fulfils its allotted purpose
excellently arid, unless some entirely
revolutionary radio,;, _receiving, device is
brouL ht out, we may safely gay that many

An elaborate form of crystal receiver providing for the
use of many. different circuits.

years, indeed, will have to elapse before
crystal reception as a simple, 'reliable,
and totally inexpensive method of obtaining
radio broadcast froth a nearby station is
displaced from the well -deserved basis of
popularity upon which it now rests.
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CENTROID
Wireless Components

tJa

Screened Coils
Each

C5BA 250-550 Split.Primary Aerial CO 8/6
C5DA 1000-2500 816
C5BT 250-550 Transformer 1 0/-
C5DT 1000-2500 12/-
C6B 250-550 Secondary 10/-
C6D 1000-2500 - 12/-
C3B 250-550 Reinartz Cols - 1 0/.

ri 1 [I C3D 1000-2500 121 -

Prices include complete screened coil and base.

An entirely new and original method of using screened coils.

CENTROID lead-in and earthing switch 4/- each
CENTROID slow-motion dial 3/ -

CONDENSERS
Die Cast. Low Loss. Square Law

SINGLE - - 10/- each
DUAL - 21/.
TWO GANG - 22/.
THREE - 33/-

Two and three gang arc fitted with additional
balancing condensers.

Obtainable through dealers
or direct from manufacturers

The Camden Engineering Co Ltd,
Bayham Place, Camden Town, N.W.1

Pf

1%*°1**ItJOINTS

NEED

IFluxite Soldering

Set -Complete 7/6 ;es/
All Hardware and Ironmongery Stores sell
FLUXITE In Tins, price Ild., 1/4 and 218.
Another use for Flux ite-Hardening Tools
and Case Hardening. Ask for leaflet on
Improved methods.
FLUXITE Ltd., (Dept. 324),

Rotherhithe, S.E.18.

The Polar Three
for

£5:13:3
roR the first time in the

history of wireless, it is
possible for the Home Con-
structor to obtain compre-
hensive instructions for the
building of a proven and
guaranteed set.
The Radio Communication Co.
Ltd. have agreed to the publica-
tion of an ' envelope,' by the
Radio News Bureau, giving fullest
instructions for the making of their
now famous POLAR THREE.
Wireless enthusiasts have only to
try the POLAR THREE at a
Polar Service Agent or any lead-
ing Radio Dealer, to realize what
an exceptional opportunity this is.

Po rThr-
Recet t

PRICE OF "ENVELOPE"

2/-
Can be purchased from all POLAR
Service Agents and leading Radio Dealers.

Buy To-clay-Don't Delay!
POLAR PRODUCTS ARE GUARANTEED

Radio Communication Co., Ltd.,
BARNES, LONDON, S.W.13. MANCHESTER. GLASGOW.
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A FOUR -ELECTRODE HALE.
Tire Editor, POPULAR WIRELESS.

Dear Sir,-I thought that it might Interest your
readers to know that I have been using the " Hale "
one -valve circuit for some time now, employing an
Ostam D.E.7 four -electrode valve.

The following figures may be of interest :
Plate volts, 30 positive ; outer grid volts, 3

negative ; inner grid volts, 9-16 Positive.
My aerial and earth systems call for no comment

being reasonably efficient.
I can confidently recommend this circuit to other

four -electrode valve users, the results being audibly
better than those obtained by substituting a G.P.
valve of reputable make, having an impedance of
20.000 ohms with an amplification factor of 7.

The local station (relay), which is two miles away,
comes in on my Brown Gramophone attachment at
good Mud -speaker strength, whilst on the 'phones a
number of other B.B.C. stations may be tuned. in
without difficulty.

I am (1,111L! a Ferranti A.F.3 transformer, and unlike

57:+305

h7,9 -4Y
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Caweenf12=al AO/44.5,17.404 30.-0.0.

Mr. Aldus, whose letters appear in the March 23th
number of " P.W.," I get good results with the casing

onnected to earth.
On disconnecting the casing from earth and insulat-

ing It, the setting of my '0903 square -law A.T.C.
is increased by about 32 degrees. This effect seems
to be due to the elimination of the capacity between
the casing and the windings, which is, of course, in
parallel with the A.T.C.

The coupling of the reaction coil to the A.T.I.
must be tighter when the casing is earthed, but when
this and necessary retuning have been effected I
find no noticeable difference in either volume or purity
(both of which are excellent) between the two
arrangements.

Wishing you a continuance of your present remark-
able and deserved success,

Yours faithfully,
J. P. BANNERMAN.

11, Strathearn Place, Edinburgh.

A CORRESPONDENT'S CORRECTION.
The Editor, POPULAR WIRELESS.

Dear Sir,-With reference to my circuit published
in the issue of April 2nd, 1927 of POPULAR WIRE-
LESS, I beg to inform you that a misprint has
occurred in the circuit, the earth being shown con-
nected to the plate of the detector valve. It should,
however, go to the reaction coil -transformer con-
nection.

Yours faithfully,
G. L. WATKINS.

" Edenliiirst," Bishops Road,
Whitchurch, Glam.

TOO MUCH BACH.
The Editor, POPULAR WIRELESS.

Dear Sir.-B.B.C. PROGRAMMES.-I have long
endured your remarks in silence, but must now write
to .protest against the ghastly rot that you would
fain have the B.B.C. inflict on its unfortunate sub-
scribers. I loathe jazz, and cannot endure the so-
called " entertainers," and want to have plenty
of talks and classical music, so long as it is not Bach.
I have to put up with a lot of stuff that I do not
want, but it seems that the B.B.C. is only trying to
be fair all round,

FILADTNE CIRCUIT.-I have rigged up the circuit
RS shown in Fig. 8, on January 22nd, omitting
reaction altogether, and cannot speak too highly
of the result. The quality seems absolutely as good
as a crystal. But the big coils are very cumbersome.
I fried Igranic in their place, and did not notice any
difference.

HALE CIRCUIT,-All attempts to work any form
of reflex circuit in this flat had been drowned by the
A.C. hum from the electric light mains. The Hale
pays no attention to them at all ! My first attempt,
iwith an R.I. transformer, and a later attempt with
a Lissen transformer, left nothing to be desired.
But between these two I hit a bad patch. Signals
were very weak, and negative grid bias only made
things worse. In fact, the signals came best with
three volts positive bias. Leaving everything else
as it stood, I simply changed the transformer, and
all went merry as a marriage -bell. But with a Croix
transformer I could get better results when the
crystal was disconnected. As I tried two different

----*
CORRESPONDENCE.
Letters from readers discussing interesting
and topical wireless events, or recording on -
usual experiences, are always welcomed ;
but it must be clearly understood that the
publication of such does 112 no way indicate
that we associate ourselves with the views

1expressed by our correspondents, and we
cannot accept any responsibility for informs- f
tion given.-Editor. f

* 4.--4.-0.--0-4.- -4- -- ........ 4-4-4-

specimens of this make (which had given perfect
satisfaction in a " straight " circuit). I cars only
conclude that there are transformers which the Hale
will not- tolerate..

Yours faithfully.
W. H. THOMPSON.

2573, Cleveland Square, W.2.

POOR B.B.C. STATIONS ?
The Editor, POPULAR WIRELESS.

Dear Sir,s-I should like to answer Mr. Donnelly's
letter published in a recent issue of your valuable
paper.

I think that !-our correspondent really suffers
from an inefficient receiver. Dublin and the other
stations that he mentions should be quite easily
received free of Belfast with a modem four-valver.
And I would suggest that he uses two stages of
H.F., detector, and one stage of L.F., if correctly
designed, would give hind excellent selectivity and
somewhere about 30 stations on his loud speaker.

With reference to Daventry's strength, it is no
unusual thing for distant stations to be stronger
than those nearer to the receiving station. This is
due to reflection. The attack upon the poor old
B.B.C. is rather uncalled for. As an ex -member of
the engineering staff, I can honestly say that every-
thing is done to give the listener good reception.
I think that your correspondent would be a little
surprised if he knew the number of hours that the
engineers put iii in pursuit of perfection.

Yours faithfully,
" EX-B.B.C."

A COMMON FAULT.
The Editor, POPULAR WIRELESS.

Dear Sir.-Re the letter of H. C. D. (Dublin), in a
recent ".P.W.", who can only get the local station at
medium strength and cannot get his set.to oscillate.

I am a wireless beginner, and had the same com-
plaint in a " straight ' 2-valVer I Made up. I very
soon cured it by taking a yard or two off my aerial
which, I found, was far too long.

Yours faithfully.
THOMAS J. PARRY.

7, Regent Road.
Wallasey, Cheshire.

RE " KING OF THE AIR."
The Editor, POPULAR. WIRELESS.

Dear Sir,-It has rather surprised me that no
reports have been published by you on the above
receiver. I constructed the same soon after it was
published, and I tun enclosing a photograph which
perhaps you might care to use, the cabinet and set
being constructed exactly as Mr. Harris's instructions.

Yr. A. E. Manley's "King of the Air."

It is everything that Mr. Harris claims and I am
more than delighted with it, I will not bother you
with the number of stations received; but again
thank you for bringing before my notice such a
splendid set.

Yours faithfully,
A. F. MA LEY.

53, Kemps Road, Xensal Rise, N.W.6.

RECEPTION OF FOREIGN STATIONS.
The Editor, POPULAR WIRELESS.

Dear Sir,-May I, through the medium of your
columns, be allowed to congratulate certain foreign
stations, such as.Vienna, Prague, Brune, Hamburg,'
Breslau, Naples and Leipzig upon their programmes
True, Prague seems over -modulated, and there is a
lot of unintelligible " talk " in all of them, but it is
better than nothing.

Save for two or three days in the year, nothing
save a faint wail of a carrier -wave from 5 X X comes
through from old England, and it is not the fault
of the set. Certainly the foreigners are Ithead of us-
at any rate, as regards Suez reception. Vienna.
Naples. and. Prague come through fairly regularly
about '9 p.m. (7 p.m. G.M.T.), and the former has
been received at 5.15 p.m. (3.15 p.m. G.M.T.).

I await patiently the advent of a bit more juice
in British transmissions, they are only three hundred
miles or so farther away. What is that in two
thousand three hundred ?

Yours faithfully,
C. W. TAYLOR.

The Anglo-Egyptian Oilfields, Ltd.,
The Refinery, Suez, Egypt.

INTERESTING REFLEX CIRCUIT.
The Editor, POPULAR WIRELESS.

Dear Sir,-I think the following circuit might
prove of interest to readers. It is a reflex with
modifications, and gives great volume from the
local station 15 miles away, enough to work a Mist

vs,

speaker comfortably, I should think. Unlike many
reflex sets it is very good for distance work.

The set is quite selective, this being achieved by;
series condenser in the aerial circuit, a small aerial,
and a crystal tapping on the anode coll. Ninety
volts or thereabouts H.T. should be used, and the
method of L.T. connection affects DX results-
a vernier rheostat should be used for best results.
The choke coil L4 can be any value between 150 and
250. L2 ear be fixed and C4 variable, but the
method shown Ls lust as good. No 'phone condenser
is used. L.F. transformer being a Croix 5-1. There
is no definite rules for transformer connections, the
best being those giving freest oscillation (smooth).

Many foreigners are received at very good 'phone
strength after dark., and most of the B.B.C. stations
have been received-a great deal due to the smooth
reaction. Hoping I have not wasted too much of
your space and wishing continued success to " P.W."

Yours sincerely,
C. B. Coxsu,

" Inglenook," Nightingale Road,
Hampton, Middlesex.

SCREENING AND ALL -METAL CABINETS.
The Editor, POPULAR WIRELESS.

Dear Sir,-Now that screening is so extensively
employed in wireless receivers it is rather difficult
to understand why it has not so far occurred to any
enterprising manufacturer to produce cabinets for
sets, constructed entirely of metal, the necessary
panel insulation, and that of the familiar terminal
strip, being obtained by time use of a minimum of
ebonite. I can think of few things more beautiful than
a -large wireless cabinet of solid brass, with an oxydised
silver or copper finish, which would then probably
harmonise with the door furniture, electric light fit-
tings, chandeliers, etc., which are favoured in the
modern home. Or what could look nicer in a more
ornate apartment than a metal cabinet finished in
old gold lacquer ? Each individual H.F. section In the
receiver would of course consist of a separate com-
partment, thus doing away with the need for separate
' high -loss " coil screens, and making for increased

efficiency. Cannot you do something to persuade
the manufacturers to produce one or two samples ?

Yours faithfully,
REED, B. BONNE%

6, Pleasant Terrace
AsIdead.
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Invaluable to
EVERY Amateur
and Constructor.

The " POPULAR WIRELESS "

BLUE PRINTS
of TESTED CIRCUITS
The following is a complete list of the " P.W." 6d.

Blue Prints for Constructors, showing the different
circuits available.

P.W. BLUE PRINT
Number

1. DETECTOR VALVE WITH REACTION.
2. UNIDYNE DETECTOR VALVE WITH REACTION.
3. 1 -VALVE L.F. AMPLIFIER.
4. CRYSTAL DETECTOR WITH L.F. AMPLIFIER.
5. H.F. (Tuned Anode) AND CRYSTAL, WITH REACTION.
6. H.F. AND CRYSTAL. (Transformer Coupled, without

Reaction).
7. 1 -VALVE REFLEX WITH CRYSTAL DETECTOR

(Tuned Anode).
8. 1 -VALVE REFLEX AND CRYSTAL DETECTOR (Em-

ploying H.F. Transformer, without Reaction).
9. H.F. AND DETECTOR (Tuned Anode Coupling, with

Reaction on Anode).
10. H.F. AND DETECTOR. (Transformer Coupled, with

Reaction).
11. DETECTOR AND L.F. (with Switch to Cut Out L.F.

Valve).
12. DETECTOR AND L.F. UNIDYNE (with Switch to Cut

Out L.F. Valve).
13. 2 -VALVE REFLEX (Employing Valve Detector).
14. 2 -VALVE L.F. AMPLIFIER (Transformer Coupled, with

Switch to Cut Out Last Valve).
15. 2 -VALVE L.F. AMPLIFIER (Transformer -Resistance 

Coupled, with Switch for Cutting Out Last Valve).
16. H.F. (Tuned Anode), CRYSTAL DETECTOR AND L.F.

(with Switch for Last Valve).
17. CRYSTAL DETECTOR WITH TWO L.F. AMPLIFIERS

(with Switching).
18. 1 -VALVE REFLEX AND CRYSTAL DETECTOR, with

1 -VALVE L.F. AMPLIFIER, Controlled by Switch.
19. H.F. DETECTOR AND L.F. (with Switch to Cut Out

the Last Valve).
20. DETECTOR AND 2 L.F. AMPLIFIERS (with Switches

for 1, 2, or 3 Valves).
21. THE 2 -VALVE LODGE " N."
22. " THE GUARANTEED REFLEX."
23. THE 1 -VALVE " CHITOS."
24. THE " SPANSPACE THREE." Three -Valve Receiver

employing 1 Neutralised H.F. Valve, Detector with
Non -Radiating Reaction Control, and 1 L.F. Valve.

25. 2 -VALVE REINARTZ (Det. and L.F.).
26. A " STRAIGHT " 4-VALVER (H.F., Det., and 2 L.F.

with Switching).
27. A "MODERN WIRELESS" 4-VALVER (2 H.F., Det.,

and L.F.).
23. A " MODERN WIRELESS " 5-VALVER (H.F., Det.,

and 3 L.F.).

ALL " POPULAR WIRELESS "
BLUE PRINTS -6d. EACH
All orders for these Blue Prints should be sent direct to the" Popular
Wireless" Queries Department, Fleetway House, Farringdon Sheet,
London, E.CA, enclosing a stamped addressed envelope

and a postal order for 6d. for each Blue Print Ordered.

PROVED RADIO
OF,

EXCEL'S°

ESTD. 1893

WRITE FOR LISTS

COMPONENTS

POWER
TRANSFORMERS

FOR H.T. BATTERY
ELIMINATORS

GUARANTEED
ONE YEAR

No. 675. For use in H.T. eliminators for A.C. mains of 200. 220 or 240
volts. The filament winding gives a voltage of 6 and 15 centre tapped,
making it suitable for use with Marconi US and similar valves. The
anode winding gives 150 volts either side of the centre i .15.0
tapping 050-0-150E 1PRICE

No. 676 is similar to the No. 675, but has in addition a 3.5 centre tapped
winding for heating the cathodes of K.L.1 valves. It is suitable for
use in H.T. and L.T. battery eliminators for receiving sets taking their
current direct from A.C. mains of 200, 220 or 240 volts.

PRICE E1.17.6
No. 677. This transformer is designed for heating the cathodes of
K.L.1 valves and is for use on A.C. mains of 200, 220 or 240 volts.
The secondary winding is centre tapped, giving a voltage of 3'5. For any
number up to and including five valves the voltage is con-
stant, no rheostat being required. PRICE E1.10.0

When ordering any of the above. please specify the voltage and
frequency of the alternating current supply.

sr,

I

I

v.72 1.111

PYE GEARED
CONDENSERS

Cat. No, 900 .0001 Mfd. - 22/6
902 .0002
904 .0003
906 .0005
908 .00075

,,

,,

79

- 22/6
- 22/6
- 22/6
- 27/6

ANTI-MICROPHONIC VALVE HOLDERS

Pye
Components

may be
obtained

direct
from the
Makers.

No. 940/S, 2/6 No. 940, 2/3
for K.L.1. Valves DUAL FITTING
Write to DEPT. "P." for interesting, illus-

trated literature.

W.G.PYE&CO.
CAMBRIDGE, England
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All Ed;.tor;a. C. -ommunications to be addressed to The Editor, POPULAR
WIRELESS, The Fleetway House, Farringdon Street, London, E.C.4.

Editor :
NORMAN EDWARDS, M.lnst.R.E., M.R.S.L.,

F.R.O.S.
Technical Editor :

G. V. DOWDING, Grad.I.E.E.
Assistant Technical Editors :

K. D. ROGERS. P. R. BIRD.
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Scientific Adviser :
Sir OLIVER LODGE, F.R.S.

Staff Consultants :
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F. NI. DELANO, Paris ; Dr. ALFRED
ORADENWITZ, Berlin ; L. W. CORBETT,
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The Editor will be pleased to consider articles and
photographs dealing with all subjects appertaining to
wireless work. The Editor cannot accept responsibility
for manuscripts and photos. Every care will be taken
to return MSS. not accepted for publication. A
stumped and addressed envelope must be sent with
every article. All enquiries concerning advertising
rates, etc., to be addressed to the Sole Agents: Messrs.
John H. Life, Ltd., 4, Ludgate Circus, London, E.C.4.

As much of the information given in the columns of
this paper concerns the most recent developments in the
Radio world, some of the arrangements and specialities
described may be the subject of Letters Patent, and
the amateur and the trader would be well advised to
obtain permission of the patentees to use the patents
before doing so.

Readers' letters dealing with patent questions, if sent
to the Editor, will he forwarded to our own patent
advisers, where every facility and het) will be afforded
to readers. The envelope should be clearly marked :
" Patent advice."

most on,c
ndAii wery

POSITIVE AND NEGATIVE.
"HOME-MADE H.T." (Petersfield, Hants.).-

" I am going to make up a 48 -volt H.T.
battery from dry cells. How many flash -lamp

batteries shall I require, and which is the
positive connection in this type of cell ?

The voltage of the ordinary flash - lamp dry cell
is 45, -so 10 of these will give you 45 volts, or eleven
491 volts

.1l'heiong strip is the negative pole, and the short
ono the positive.

SPACING OF WIRING.
J. -F.- -E. (Frinton,on-Sea,. Essex).-" My

P.W. ' One Valver has been giving excellent
long-distance results, so I am going to add
an L.F. valve, rebuilding the two into a new
case. I am told that good spacing is important.
Does this apply to all ,wires, or should some
be spaced more carefully than others " .

It is necessary to pay greater attention to the
spacing of wires carrying H.F. currents than to those
with L.F. only.

In your new set the principal H.F. wiring will be
from the aerial terminal to the grid (via grid condenser,
etc.), the aerial coil and condenser leads, and the
reaction coil leads.

Keep all these wires spaced well apart, and rernem-
ber also that in all valve receivers, whether H.F.
or L.F. currents are.being dealt with, it is important
to keep the wiring of the grid -circuits well separated
from the wiring of plate circuits, in order to avoid
unwanted inter -action between these two.

CRACKLING NOISE.
F. S. (Coventry.)-" My Det. and 2 L.F.

set has suddenly developed a fault which takes
the form of loud crackling noises when
the panel is tapped, and silence at other times.
What is the cause ? "

Probably one of the H.T. leads has become detached
from its terminal or joint.

Disconnect all the batteries and look inside the
set, testing each wire with a light pressure to
ascertain if all the connections are sound. Probably
you will find that one lead has come right off, but
is so near to its terminal or other connection that
tapping the panel causes it to swing back into place
for a moment, giving rise to the crackling noises.

When this faulty connection has been repaired
the set should become normal again.

(Continued 071 page 398.)

M.O. 355.
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VALVES
Outstanding features-very low filament con-
sumption-only "1 ampere-remarkably rigid
construction, and high standard of performance.
D. E. H. 410. D. E. L. 410. D. E. P. 410.

14/- 18/6
A high magnification A general purpose
valve for radio Ire- valve for radio fre-
quency circuits where quency circuits, for
some method of stab- grid rectification and
ilising is used ; for in the first audio -
resistance capacity frequency stage with
amplifiers ; also an choke or transformer
excellent detector. coupling.
Fit. Wits 4.0'max. Fil. volts 4.0 max.
Fit. current 0.1 amp. Fit. current 0.1 amp.
Anode volts 150 max. Anode volts 120 max.
Amp. factor 40. Amp. factor 13
Impedance 70,000 - Impedance 14,000 .

ohms. ohms. Impedance 6,250 ohms
Full particulars ,and characteristic curves of these three. new Marconi

valves on request from your dealer, or. da'iect from

THE MARCONIPHONE COMPANY, Ltd.
Head Office :-2I0-212, Tottenham Court Road, W.1
Regd, Office :-Marconi House, Strand, London,' W.C.2

A power valve tot
last stages of re-
ceivers operating loud
speakers. Will handle
enough power to fill

a large room.

Fit. volts 4.0 max.
Fil. current 0.1 amp.
Anode volts- 120 mars
Amp. factor 6'25
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DOESN'T MAKE
 THE METER MOVE
A MARKAMONTM

Clarke's "ATLAS" High Tension Battery Eliminator
ensures a constant, reliable H.T. supply that nevertrt

fails you, at a cost which is so small that it is
almost impossible to estimate it, and does away
once and for all with the expense of replacing costly
batteries. Simply plug into the nearest electric lamp
socket, and you have wireless " pleasure all the way."

PRICES :
DIRECT CURRENT MODELS.

D.C.6 gives voltages of 40. 60, 90 and 120 from 200'250
volt mains. (No Grid Bias) .. . £ 3 5 0

D.C.3 is for 200,250 volt mains, with four stages of Grid Bias £4 10 0

ALTERNATING CURRENT MODELS
A.C.1 for 100/125 volt mains and A.C.2 for 200,250 volt

2 valves at 1 5 /- each.

A.C.3 for 100.125 volt mains and A.C.4 for 200/250 volt
mains, give voltages of 45, 90 and 120 .. . £6 0 0

EXTRAS
Special half -wave yalire- for sets up to 4 valves .. 15/- each.
Full -wave valve for larger multi -valve sets . .. 30,/- each.

Royalty on A.G. models only .. 12'6 per instrument.
EACH INSTRUMENT CARRIES THE "ATLAS" GUARANTEE.

Write for Folder No. 22 for full particulars.

£6 15 0

I.T. BATTERY ELIMINATOR
We have vacancies in various districts for first-class service agents

Replies thould be addressed to us, stating full qualifications.
Sole Manufacturers

H. CLARKE & CO. (Mcr.), LTD.
Atlas Works, Old Trafford, Manchester
Telephones 683 & 793 Trafford Pk. Telegrams : "Pirloid, Manciaesior.''
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and they are all made and
guaranteed by Dubilier.
1, 0.00025 mfd. Fixed Con-

denser, Type 610 withclips.
2, 0.001 mfd. Condensers,

Type 610 with series clips.*
4, 2M5I Dumetohm Leaks.
1, Dumetohm Holder.
1, 'Duvarileak, 0 to 5M!2.
1, Condenser, 0.00025 infd.,

Type 610.
* For those who already possess
Type 610 condensers of this
capacity, these series clips can
be obtained for 6d. each.
The entire set listed above
costs only 30/ and your usual
Dealer will supply. In case
of difficulty apply to us direct.

DUBILIER
Advt. of the Dallier Condenser Co. (1925), Ltd.,
Dorm Vorks, Victoria Road, North Acton, IV3.
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Apparatus'
Tostod

Traders and manufacturers are invited to submit wireless sets and components to the "P.W."
Technical Dept. for test. All tests are carried out with strict impartiality in the "P.W."
test -room under the supervision of the Technical Editor, and the general reader is asked to
note that this weekly article is also intended to provide a reliable and unbiased guide as to

what to buy and what to avoid.-EDITOR.

" PIRTOID " TUBING.
CONSTRUCTORS will welcome the news

that Messrs. H. Clarke & Co.,. bf
Manchester, are producing a tubing

in various diameters which is most suit-
able for winding solenoid coils, H.F.
transformers, etc. Although it is quite a
light, fairly thin material, " Pirtoid " has
considerable mechanical strength. As
readers will remember, this material was
successfully used in ,the " R.7 " Crystal
Set which was recently described in " P.W.'"

TWO NEW MULLARD VALVES.
The increasing popularity of the resist-

ance -capacity coupling method of L.F.
amplification has resulted in the production
of a large number of valves specially de-
signed for this sort of work. Among the
latest arrivals are two new Mullard valves,
the P.M.1A and the P.M.3A. The char-
acteristics of the P.M.1A are as follow :

Fil. volts, 1.8-2 ; fil. amps, 0.1 ; ampli-
fication factor, 36 ; impedance, 72,000
ohms. Price. 14s.

It is an excellent little valve and oper-
ates very well in R.C. stages. It also makes
a good detector, and it appears to be most
suitable for some H.F. stages. As will be
observed, it is of a most economical nature,
consuming but a fifth or so of a watt of
L.T. power. A high amplification valve of
this sort helps to considerably increase the
magnifying properties of a stage of R.C.,
but amateurs should be careful to avoid
that overloading which can so easily happen
especially when two or more stages of R.C.
are employed. One valve such as the
P.M.1A is really quite sufficient. The
succeeding valve should preferably be vile
of those having an amplification factor of
about 20, the output (last) valve being of
the power type.

The P.M.3A is a similar R.C. type of
valve, but comes in the 4 -volt class. Its
characteristics are :

Fil. volts, 4 ; fil. amps, 0.1 ; amplifica-
tion factor, 35 ; impedance, 63,000 ohms.
Price, 14s.

The impedance is really quite reasonable
considering the high amplification factor,
and the P.M.3A is another economical
valve in respect of filament current con-
sumption. It gives excellent results, more
especially in a detector position preceding
a stage of R.C. amplification. Similarly to
the P.M,JA it can also be used successfully
as an H.F. amplifier, more especially in
tuned anode stages, where its magnification
and the selectivity resulting from its fairly
high impedance are most marked.

In conclusion, we congratulate Messrs.
Mullard on the latest additions to their

extensive range. One of their greatest
triumphs is the really " dull " filaments
they employ throughout the P.M. range.
The result of such low temperature runnino.
is .a considerable increase in filament life
and in robustness.

TWO NEW EDISWAN VALVES.

Ediswan E.S.5 (H.F.). Fil. volts; 5 ;
fil. amps., 0'1 ; impedance, 30,000 ohms ;
amplification factor, 20. Price, 14s.

These new Ediswan valves are of rather
unique, design. They each employ two
grids and two filaments. These are, of
course, connected together inside the valve.
It is claimed that. this method enables a
More efficient control of the filament
emission to be obtained. The E.S.5 (H.F.),
the characteristics of which are given
above, should prove "a very popular valve,
for, as its characteristics suggest, and
as we found on test, it can be employed
in many very useful ways. For instance,
where difficulty is found in getting two high
amplification valves to work together in a
resistance -coupled amplifier, the second
could be replaced with advantage by an
E.S.5. This we have actually found to be
the case in practice, although some of the
devotees of " high mu's " might consider
it an inefficient compromise !

In many H.F. stages we found the E.S.5
to be a most excellent valve. We tested
it in neutralised circuits, in straightforward
tuned anode hookups, and in the detector
position of several sets, and in every case
it gave very good results indeed. We
prefer the E.S.5 throughout in R.C. ampli-
fiers to many valves. It is' undoubtedly
the best Ediswan valve that has been
introduced for some time, and is a valve
which should give considerable Satisfaction
and gain considerable
popularity.

E.S.5 (L.F.). Fil.
volts, 5 ; fil. amps., 0.1;
impedance; 10,000
ohms; amplification
factor, 7. Price, 14s.

This also is a good
valve, but its usefulness
is a little more re-
stricted than the H.F.
type. As a straight-
forward L.F. valve it
is well up to standard
-in fact, it gives re-
sults above the average
in our opinion, but,

- of course, it cannot
cope ,with very heavy
inpUts, while it should
only be used in detee-

.-
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tive stages preceding -transformers or chokes,
But we did find it work well in a, reflex
hook-up, althotigh such are now not quite
as popular as they were once upon a time:

Messrs. Ediswan's have now com-
pleted their range of economical 6-volters
(the well-known P.V.5 is a 6-volter power
valve), and, although rather late in the
field, they should not find it difficult ,to
hold their own. By the way, although all
three Ediswans are rated at 5 volts and
operate efficiently at this, they do not
appear to suffer when run directly off -a
6 -volt accumulator.

TUNGSTONE " NO SULPHATION "
FOLDER.

The Tungstone accumulator people have
issued a Folder on the subject of " No
Sulphation." It refers specifically to the
Tungstone accumulator,. but nevertheless
c3ntains a great deal of valuable informa-
tion of a general interest.

LOGARITHMIC VARIABLE CONDENSERS.
Regarding a paragraph describing a vari-

able condenser, which recently appeared
in these columns; two of our advertisers
have pointed out that the logarithmic com 
promise between square law and S.L.F.-
designs is by'no means new, and that they
themselveS adopted it some time ago.

As a matter of fact we knew that the
principle was not original and that American
variables had been bUilt on these lines, but
we must admit. that we thought, the scheme
was quite new to this country. Messrs.
Bowyer -Lowe write :

" We realised long since that the square
law condenser as such did not give a straight
line wave -length curve when used in the
average circuit, and although we called our
condenser square law it is really a corrected
square law -and is constructed to give the
capacity curve of a logarithmic character.
The prices of our .0003 and .0005 are 10s.
and 10s. 6d. each respectively."

FOR WET H.T. BATTERIES.
The Wet H.T. Battery Co., 12, Brownlow

St., High Holborn, W.C.1, recently sent us
samples of their latest zines for wet H.T.
batteries. They are almost tubular, and
thus provide large working surfaces, which
is a very great advantage. On each a long
tag carries two holes, one to facilitate the
connection to the carbon cap of the next
cell, and the other to take the wander plug
used for tapping purposes. The zinc is
one clean stamping and is an improvement
on any other we have seen to date.

Captain Lawson Smith about to descend in diving kit to broadcast from the
bottom of the sea. Messrs. Ferranti, when sending this interesting photo,
informed us that one of their A. F. 3 L. F. transformers was used in the

amplifying apparatus.
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C.E.PREC1SION

WIRE WOUND

ANODE
RESISTANCE

--the wire costs fifteen pounds a pound !
The wire used in their manufacture is
specially made for the purpose, and the
component is designed and most carefully
manufactured to give the purest reproduction
obtainable. Each value is absolutely constant.

PRICES :
20,000 to 50,000 ohms
60,000 to 100,000 ohms

150,000 to 200,000 ohms
250,000 ohms
500,000 ohms

3/9
4/9
7/-

15/ -
Other values to order. Clips and base, 1/3 extra.

C. EDE & CO., Ltd., BYFLEET, SURREY
Telephone : Bvfleet 226
Telegrams : Ceprecise " Byfleet

There are also the famous
C.E. PRECISION
Rheostats, Dual Rheo-
stabs and Potentiometers,
Grid Leaks and Floating
Valve Holders. The
latter, as illustrated, are
anti -capacity and non-
microphonic, and cost

2/3 each.

no volt M.A.L.
High Tension
Batteries .. each 4/11

Rheostats .. 1/-
so Ohms 1/8

Hydrometers
(Unbreakable)

Headphones
Valves-

FRELAT
Anti -Micro
Valve Holders
" DUNDAS "
Loud Speaker

(Full size) ..
Coil Plugs ..
Grid Bias

Batteries,
9 volts ..

Knife Switches
Variable Grid

Leaks ..
'Screw Drivers,
Banana Plugs &

Sockets
2 -Way Coil Holders
Valves ..
Horn & Base for

" Lissenola "
Coil Plugs on Base 

t1DER

Croix
Transformers each 3/6

Celluloid Strips strip 3d.
TRIOTRON "
Valves .. each 5/-

2 mid.
Condensers.. 2/3

Accumulator
Carriers 1/-

2/8 " FL U XITE " tin 6d.
3/11-' Adhesive Tape 3d.

Basket Coil
4/- Holders .. 9d.

Transfers packet 4d.
1/- " MICRO -

RADIO "
Potentiometers each 4/-

251-x" MURRAY "
4d. Valve Holders 1/ -

,Pulleys .. 2d.
,Insulator; .. 2' or 1d.

11., Valve Holders each Sd.
9d. Crystal

(NEUTRON) ,'1/-1,- Flash Lamp Cases 6d.
3d.'1 -lb. Gauge Wire 1/-

2 B.A. &
2d. 4 B.A. Rod.. foot 2d.
2 6 Name Plates per set Id.
2,'- Aerial Wire Coil 1/6

Red & Black Flex yd. lf d
10 6 Panel Switch -

91. Ebonite .. 1/-

Baseboard Coil
Plugs .. each 94.

.0003 Variable
Condensers 3,6

Earth Tubes ..
Cone Loud

Speakers .. 20/ -
Voltmeters
Ebonite Panels

24 x 8 ins... 4/6
24 X 9 ins.

i
5/-

24 X to ins. 5, 6
24 X II ins. 6/-
24 X 12 ins. 6:8

Headphone
Cords .. ;;

Electric Lamps.
Metal Filament
Lamps .. doz.

too watt f
watt type

too watt
Opal Lamps

Beaded Shades
Nickel Spade

Tags .. gross 11 -
Slow Motion Dials each 3,9
£3 35. Cabinets for 80'-
Sopranist Transformers 4 -
S.L.F. Condensers each 5:-

y 2/6

POST ORDERS. Carriage paid on orders of CI and over.
Terms : Cash with order, on money -back guarantee.

CECIL RIDLEY
RADIO HOUSE,' MIDDLESBROUGH
lwtte - - - - - - 13136, MIDDLESBROUGH

WARNING!!!

The NEW "BRETWOOD
GRID LEAK de LUXE
Gives accurate readings from
50,000 ohms to 10 mcgohms.
The most efficient Variable
Gild Leak obtainable.

As sole manufacturers and distributors of the
well-known " BRETWOOD Variable Grid
Leaks we wish to warn the general public in
their own interests against accepting spurious
imitations.
Ask for " BRETWOOD and insist on getting

BRETWOOD " and no other. The name
appears en every Box and also on every

BRETWOOD " product.
THE NEED FOR THIS WARNING

is clearly shown in the -following extract from one
letter recently received by us. -

The original leiter can be inspected of our ofces.
" On calling for one of your new type G;ii Leaks at a
City show I was given a sealed hoe, marked . . . . I at
once enquired if this was a BRETWOOD and was
informed that such was the case. Can yau imagine rny
disgust on opening the box at home and trying the Leak to
find that I had been deceived, moreover, this wretched
imitation did not function even as good as a slate pencil.
1 took the ' imitation back to the shop and secured a
genuine' BRETWOOD'Variable Gad Leaf.

I am an exceedingly satisfied user of your
splendid variable resistances and I am writing
this out of sheer appreciation of your products
and to warn you of these bad imitations."

BASEBOARD TYPE (as illustrated) ..
PANEL TYPE ..

Either Type fitted with condenser 1, -
ANODE RESISTANCE

BRETWOOD LTD

PRICE 3'9
PRICE 3;6

extra.
PRICE 3'6

Enquire for the New
Bretwood Resistance Coup-
ling Unit and High
Frequency Choke."

16, London Mews,
Maple Street, London, W.1

Parr's Ad.

FOR BEST RESULTS

USE B
ANTI -PHONIC

LOW LOSS
VALVE

HOLDERS
PRICE

With Terminals
2/3

With Tinned
Soldering Tags2/.

10 01/Lain trom your dealer write direct.
Manufactured by WHITELEY, BONEHAM & CO., LTD.,

Duke Street, MANSFIELD, NOTTS.
AMR

If unable

THIS OUT
FOR CABINETS
and post to us for FREE list illustrating
Cabinets as shown in "Popular Wireless ",ec..
etc., and for our additional Bulletin No.

NAME

ADDRESS

(Write in block letters, please:)

CARRINGTON Mfg. Co., Ltd.
CAMEO WORKS, JANDERSTE AD ROAD,

SOUTH CROYDON.
Telephone: Croydon 0623 (2 lines).
Trade ewquiries especially invited. Mit
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CALL HERE FOR LISSEN. BENJAMIN, RADIO -MICRO.
COSMOS, MULLARD, EDISWAN, MARCONI, COSSOR,
°SRAM, JACKSON'S (J.B.) DUBILIER, McMICHAEL,
SUCCESS. BEARD & FITCH, BOWYER-LOWE, LEWCOS,
IGRANIC, EUREKA, ORMOND, UTILITY, FORMO. EDISON
BELL, FERRANTI, R.I., POLAR, NEWEY, P. & M.,
MAGNUM. WE HAVE THE GOODS I CALL AND SEE US.
ALL LINES IN DEMAND STOCKED. SPECIAL TERMS.
RADIO CLUBS. GENUINE EXPERIMENTERS.
Please Ask, " IS THIS RAYMOND'S ? "
This will ensure your getting the advertised lines.
PYE L.F. TRANSFORMERS Reduced in Price.

2.5:1 Ratio, 17/6; 4-1 Ratio, 17/6; 6-1 Ratio,
20-; Telephone, 151,

PYE L.P. CHOKES, 32 Henries, 12/6.
LEWCOS. Frame aerial wire, 3/6 100 ft. coil;

Multiway Battery Leads, 4 -way, 5/6, 5 -way, 6)6,
6 -way, 7/6, 7 -way, 8/6 (5 feet in length); Cllazite,
10 ft., 1/2 (4 colours); Screens, Bases, H. F. Trans-
formers.
6 -Pin Screen and Ease, 121.; S.P. Aerial, 6/-: S.P.
H.F. Transformer, 10/-; L. or S. Wave, SS. B.F.,
10 '-;Long Wave,14/-; Remartz,10/-  Long Wave.14/-.

LEWCOS COILS: Note New Reduced Prices. No. 25,4 -; 35, 4/-; 40, 4/-; 50, 4)6; 60, 4/9; 75, 4)9;
100, 5/9; 150, 6/3; 100, 6/9; 250, 71-; 300. V&

CYLDON. We can now supply newest lines, the
CII.DoN LOG MID -LINE CONDENSER, -0005, 17/6;
0003, 16/6. PARADYNE AERIAL COUPLING

UNIT, £1 12 6. PARADYNE H.F. TRANSFORMER,
£1 17 6. Both prices include CYLDON LOG inn -
LINE CONDENSER. DUAL TWIN TRIPLE STOCKED.

NEWEY, 4 point. No hand capacity Zero Loss. 360°
Control, complete with knob and dial, 0005 mid.,
17,6; 0003, 15/-. Newey 2 -way geared coil stand,
7/6.

C.E. PRECISION WIRE WOUND ANODE
RESISTANCE -the wire costs E15 a pound.Each value is absolutely constant. Prices: 20,000
to 50,000 ohms 3/9; 60,000 to 100,000 ohms, 4/9;
150,000 to 200,000 ohms. 7/-; 250,000 ohms. 8/,

Other values to order. Clips and base, 1/3 extra..
RHEOSTATS, 2/9 (30 ohms, 3/-. Valve -holders, 2/3.

Potentiometers, 319.
BE SURE YOU ARE AT RAYMOND'S;

IGRANIC'S
BIG PRICE REDUCTIONS.

IGRANIC TRIPLE - HONEY .
COMB INDUCTANCE COILS
30, 2/9; 40, 2/9; 50, 2/9;
60, 3/-; 75, 3)3; 100,
3/6; 150, 3/9; 200, 4/-;
250, 4/6; 300,-4/9; 400,
5/6, 500 7/-; 750, 9)6;
1,250, 14/-; 1,500, 16/-
Unitune Ap.F. Coupler.
250/500 H., 4)6. Pacent
S.L.F., -0003, 14/6;
0005, 15)6. Low Loss
Dual, 0005, 27/6. Micro
Condenser, 0004, 5/6.
Dial, 1/- extra. Vernier
Balancing Do., 5.16.Indiagraph VernierKnob and Dial, 7/6.
Microvern, 8/6. " E "Type L.P. Trans-
formers. latest shrouded
model, 3-1, 15/-; 5-1, 16/-.Fil. Rheo. and Poten-
tiometers stocked. Onand Off Switch, 2/5;Radio do.. 2/6. Earth-
ing Switch. 3/-. Jacksfrom 2/. Plugs from
1/6. All parts avail-
able stocked. Short-
wave Coils: No. 2, 2)6;
4, 2/7; 6, 243; 9, 2/9.
Set of 4, 101.. Honey-
comb H.F. Tr an s -
formers, with tapped pri-
mary, B.B.C., 6/9; 5XX,
10/, Buy IGRANIC
Parts. Quality Highest.
Prices Lowest.
BOWYER-LOWS.Dual
Var. Condensers, 28/-.
Popular -0005, .0003, 10/6
cacti. Neutralising Unit,
91-. Triple gang, £3/10/0.
H.F. Transformers, 9/ a.-
Neutralising condenser. 71-.

RADIO MICRO
(Guaranteed genuine).

3.5-v. G.P. 5/11
1.8-v. .2-a., G.P. 5/11
3-5-v. .1-a., Power 9/6
1.8-v., .2-a 10/6

Post 1/. each per valve
ALL CIRCUITS, PARTS.
COILS 'S SETS STOCKED.

LOTUS. - V. Holders,
2/3; with Terminals, 2)6.
2 -way Coil Stand, 7/-. 8/-
3 -way, 10/6, 12/,
BEARD & FITCH (Suc-
cess).-H.F. & L.F. Chokes,
each 10/6. Midget Neut.
Condenser, 7/6. " Black "
L.F. Transformer, 21/-.
.BEcNICHAEL.-Bal. Con-
denser, 4/9. All Fixed -Con-
densers. H.F. Transformers,
each 101-. Dimic Coils,10/-.
Bases, 2/6.
BENJAMIN. - Battery
Switch, 1/3. Valve Holder,

.218; with Grid 'Leak, 5/3.
With Condenser and Leak,
7/-. Rheostat, 2)9.
PEERLESS. -6 or 30ohm
Rheostat, 2/6. Fixed Re-
sistors (State Valves), 1/3.
ASHLEY JACKS .5 PLUGS.
Fit panels A top thick, one.
hole fixing. 5.0.0., 1/3.
S.C.C.. 1/6. D.C., 1/0.

3.
Phone Aug's, Peat

Extra.
WEST END DEPOT FOR
"MAGNUM" (Burne-Jones)

HEADPHONES
(All 4,000 ohms).

N. & K. STANDARD
PATTERN 'PHONES,
large size ebonite earcaps,
double leather headbands,
Superb Tone, 4,000 ohms.
Special Price, 7/11 pr.
N. & K. GENUINE. See
name in full on outside
cases, new lightweights,
11/6. Extra quality do.,
13/6. DR. NESPER,
unapproachable value, ad-
justable, wonderful tone,
10/6; DO., TELEFUN-
KEN (20/. model) limited
number at 14/11. Adjust-
able, genuine BRUNET,
stood the test of years,
need no boosting, 10/6 &
12/6. ERICSSON EV
CONTINENTAL. still as
good as ever, exquisite

tone, sample pair, 8/1.
BRITISH HEAD-
PHONES. - BROWN'S'FEATHERWEIGHT.
20/, BROWN'S " A "
TYPE (Reed), 30/,
B.T.H.,15/-.STERLING,
20/-. 22/6.
MULLARD Ever -RestWire Wound Anode
Resistance (80,000 and
100,000 ohnis), 5/- com-
plete with Holder, 6/6.
MULLARD Grid Leaks
and Condensers: Type
Grid B 0.5 to 5.0 ohms,
216. Type Grid B combined
with .0003 mfd., Condenser
Type MA, 5/-. Type MA
Condenser, .0001 to 0009
mfd., 2/6. Type MB Con-
denser, -001 to 01 mfd., 3/..
FIXED CONDENSERS.
Dubilier, 0001, 2 3, 4,
5. each 2/6. 001, 2, 3
4, 6, 6, each 3/, Grid
Leak, 2/6. -Edison Bell,
-001, -0001, 2, 3, 4. 5,
1/-; .002. 3, 4 5, 6. 1/6.
0003 and grid leak, 2/-.
McMichael with clips, .0001
to .00005, 216 each. 001
to .006. 3/- each.
COSMOS B.C. UNIT.
Type " 0." The unit alone.
Price 8/6, with Spring
Valve Holder. 10/6.
R.I. AERIAL TUNING
INDUCTANCE. - With
variable reactance, a new
unit for panel mounting,
covering the wave -lengths
from 175-4,000 metres. With
efficient aerial reaction over
thewholerange,£1/19/6ea.
R.I. Permanent Detector.6/- 1 -Hole Fixing, 6/6.
Multi Ratio

.

25/-.
Standard Ratio, ,251-. Re-
active Anode Unit, 25/ ,
New H.F. Choke, 101,

BURNDEPT.
Ethevernier Dial; 91- (with
Etholog); Fixed Resistors
1/8; Screwholders, 2/-;
SuperRheostats Dual, 6/-;
Potentiometers, 6/-; Anti
phonic Valve Holders, 2/9.
EIGHT COILS IN ONE
BLUE SPOT MULTI.
DYNE. All -wave 'are
lengths cover 160 to 4,300
metres, 13/6.

THIS IS THE ADVT.
OF

RAYMOND'S
27 & 28 LISLE ST.,
LEICESTER SQUARE,

WE HAVE
THE GOODS

WE ADVERTISE
and MANY MORE

FORMO
S.L.F. CONDENSERS

With handsome
4" TRIOLITE 7f6dial and knob

By Post 7/11.
ANOTHER GOOD MODEL
S.L.F., with 4 -inch Dial. *0001
and .0003,each 5/11. By post 60.

LW LOSS SQUARE LAW.

litThis variable
Condenser is
simply mar-
vellous value.
It cannot be
equalled in

price or quality.

'0003 ..
411 1'0005 .. each

By Pest 5/11.
With VERNIER 11- extra.

VARIABLE
CONDENSERS.

A new type now evolved.
This condenser MUST even
tually take the place of the
Sq. Law and S.L.F. types,
as it is a combination of
the two.
With this condenser tuned
circuits are balanced over
tii.eciowoh3ole scale.

0005 5/11 each
Post 6d. extra.

SETS RECONSTRUCTED
AND RE -WIRED. PANELS DRILLED
VERY MODERATE CHARGES
Instead of paying 100% above cost
price of components on the so-called
EASY PAYMENTS," let us quote

you for orders of 201- and upwards,
and give you the CASH PRICE.

CABINETS Large stocks of
really useful Cabinets kept,
or made to order. Solid oak.
Glass finish. American type,

hinged lid, baseboard.
Post 116 each extra.

10 x 8 x 8 ins. deep...8111
12 x 8 x 8 ins. deep...11021166
14 x 7 ins.
16 x 8 ins 16)11

Other Models Stocked.
GRAHAM -PARISH
WEST END DEPOT.

Sold on Money Back Guarantee
Fixed Condensers, 1/-, 1/6;
0003 and Grid Leak, 2/..
for Series and Parallel;
Grid Leak, 1/3 each.

NEUTRALISINGCOUNRS.
Peo-Scott, 5/-, 6/3, 716.
Osmond, 4/-. Bowyer -Lowe,
7/-. Magnum, 5/.. Service,
2/6, 3/6. McMichael, 4)9.
Reaction (Ormond) 0001,
41-.

ACCUMULATORS.
2-v. 40, 7/11; 2-v. 60,
9/6; 2-v. 80, 12/6; 2-v.
100, 14(6; 4-v. 40, 13111;
4-v. 60 17/11; 4-v. 80.
2816; 6-v. 60, 26/6; 6-v.
80, 3516. ALSO another
good Make. 116 extra on
each of above. Post 11- each
EVERYMAN'S FOUR.
Aerial Coil, 14/, Trans-
former, 15/, Complete Set,
28/-.
COLVERN SCREENED
COILS. BASES and

SCREENS.
Former and Base, 5/-. 6 -
pin Base, 1/6. Former only,
4/, Screen and Base, 816.
S.P.H.F.T., 9)6. S.S. do.,
9/8. 2 Monodial Coils. 19)-.
WEARITE, M.C.3 Aerial
and Transformer Coils
wound on Paxolin formers,
ready for use, 4/- pair.
Post 6d. M.C.4 Ditto
B.B.C., 10/6 set. 5XX,
1216 set. H.F. Choke, 6/6.

Wor'd's Most
Wonderful Crystal

"WYRAY" 1/6
POWER OF A VALVE.

LISSEN PARTS Molls subject to delivery). Var. (3d
Lk., 2L6; Lissenstat, 10)6; Major, 7/6; Minor, 3)
Fixed Leaks, 11-; Valve -holder, 1/-; Mica Condensers
U.. .002 to .008, 1/6; L.P. or H.F. Choke, 10/-
Switches, 2 -way or key, 1/6; S.P.P. Pull. 2/6
D.P.D.T.P. Pull, 2/43; Rheostats, 7.35 ohms, 2/6 ea
13.13., 1/6. Coils, 35, 3/3; 40, 3/3; 50, 3/6; 603/6; 75 3/6; 100. 4/-; 150, 4/3; 200, 5/-; 250
5/6; 300, 5/9, X Coils, 50. 6/- 60, 6/4; 75. 614250 9/9: rissenola. 13/6; L.F. Transformer, 8)6.

LISSEN H.T. BATTERIES, 7/11 (POst 11-).
ASTOUNDING VALUE IN L.P. AMPLIFIERS.

In handsome polished box, 1 -valve,' 16/11; 2-valte
Amplifier, 25'11; carriage, 1/6. 1 -valve amplifier,
complete with D.E. valve, batteries, and 13.T.' and
L.T. leads, 37,6. 2 -valve ditto, complete, 45/11.
carriage, 2'-.

L.P. TRANSFORMERS. Ferranti ' A.F.3, 25/-;
A.F.4, 17/6; Eureka Concert, 25/-; 2nd Stage, 211';
Baby let or 2nd, 15/-; Reflex.'15/-, Formo
shrouded, 10/6; Success (Black) ,) .21/-; Royal, 29/-;
Ormond. newest model. 15/6 Marconi. ." Ideal all

- stages, 25/- each; C.A.V., 15/-; Pye, 17/6; Gambrell,
2 stages. 25'6; Ideal Junior, 18/6; R.I., 25/-125'.

STANDARD GAMBRELL COILS. ii/2 4/10,
a 4/10, A 5/-, 131. 5;3, B 5/6. C 5/9, D 6'3,
El 619, E 7/9, F 8/6, 0 10;-. Centre -tapped coils,
6d. extra. GAMBRELL CENTRE TAPPED
COILS. 6'-: 5XX, 8/3. NEUTROVERNIER
CONDENSERS (Latest Model) for Panel or Base-
board Mounting, 5,6. lst and 2nd Stage L.F.,
25/6 each.

GAMBRELL, 60X 6/9; 2:10X

T.C.C. MANSBRIDGE. 0003. 00025, 214; S.P.
2 10: .01, .02. 2,4 each: 1. 2,6: 25, 3, 3/- each;
-5, 3,4; 1 mfd., 3/10; 2 odd.. 4'8.

RESISTON PANELS STOCKED
SETS COMT irx w.

EVERYMAN 4, M.0 .3, SCOTT -TAG G ART'S SOLO -
DYNE 3, ELSTREE SOLODYNE 5, RADIAN() 3.

TRADE SUPPLIED

H.T. BATTERIES. No cheap
and nasty batteries sold
here , only highest quality
at lowest prices. Adico
(Trade test award best
given) 60-v., 6/11; 100-v.,
12/11 nett; the new 66-v.
Eveready, 9/6; Crown

Polo, 60-v., 6/3:
100-v., 10/11; good quality
" K," 60-v., 5/11; 100-v..
916; 1.5 L.T. Hellesen's,
2/6; Adico, 1/8, 2/-;B.T.H., 2/-; Flag, 2/-.

COIL PLUGS. Ebonite on
Base, 641., 7)d. Lotus, ed.
Burne-Sones, 1/9. Low
Loss, 81d. Panel, 61d.
Various stocked.

CALLERS' LINES (No Post)
TERMINALS. Nickel W.O. Pillar, 'Phone, 1/- doz.

3 for 4d. with N. and W.); Brass do., 10d. doz.
(2.d. each with N. and W.), all high quality. Valve -

Pins, with nuts, 2 a ld. Ormond Screws, 6 or 4
B.A. 6d. dozen with nuts, washers 12 a 18. Red
and Black Spades, screw at side, 31d. pr. Plug and
Socket, Red or Black, 3)d. Wander Plugs, Red or
Black, 31d. pr. (Large, good). 'Phone Connectors, ld.
Flush panel sockets and nuts. 4 for 4d., 10(1, dozen.
Brass Spade Tags, 6 a 16. Nickel Solder Tags, 4 a
Id. 2 and 4 B.A. Rod, 3d. foot. Nickel Valve Legsand Nuts, Id.; 8d. dozen. Stop Pins, 2 a Sd.

EBONITE GRADE A. Stock AERIALS.- 100 ft. 7/22
sizes, 6 x 6 and 7 x 5, Hard drawn, 1/11. Extra
1/3 8 x 6, 1/6; 9 x 6, heavy, 2/2. Phosphor 491/9 10 x 8, 2/9; 12 x 6, strands, 1)-. Electron
2/9 12 x 8. 3/6; 12 x 9 stocked. Special INDOOR4/-; 14 x 7, 4/6. ALSO Aerials, phosphor, with
CUT TO SIZE while you ebonite separators and rub -
wait at id. per sq. inch her rings (12 ft. x 8
3/16th and 3d. sq. inch for strands) total 100 ft., 4/6.

in. Special cheap panels 0.V., 2/6. Rubber Lead-in,
for Crystal -Sets. highest quality, 10 yds.,

3./-; 10 yds., 113; 10 yds..
1/6.Extra heavy, 2d. and
3d. yd. R. & B. Twin
Flex (best), 6 yds., lOd.;
12 yds., 1/6; 36 yds., 41-.
Ins. Hooks, 2 for lid. Egg
Insulators, 2 for lid. Ins.
Staples, 4 a Id. Earth

'Tubes. Copper, extra value,
2)3. Climax, 5/- (also at
2/6.
HEADPHONE CORDS. Good
quality, 1/3, 116. Loud
Speaker Cords, 1/9. 4 -way
Battery Leads, 2/-; 7 -way,
3/6.
GEARED COIL STANDS.
2 -tray, 2/3, 216, 2111 UP.
3 -way, grand value, 5/11.
Back of panel from 2/11.

CRYSTALS. SuperzIte, All ebonite and best
1/6; Shaw's sealed genuine quality. Only needs seeing.
Hertzite, Bd., 1/-; Wyray, Penton, Newey, G.E.C.,
1/6. Lotus, Polar stocked.
EASY FIX AERIALS, with 2 insulators and

lead-in, 1)3.
B.T.H. Soldering Flux, 8d. a tin. Red and Black

'Phone Tags, 2d. pair. Set of 10 name tabs, coi'd.,
6d. set. Radiodomes, newest design, 2d. each, Ihlat-
teryy Clips,

Push 2andlAlla, lad! Zalletedwigors;
2 for

FLASH LAMP BATTERIES. No cheap anud nasty
batteries sold here. Adico, 41d. each, 4;3 dozen.
British 6d. line, 3 for 1/3.

VALVE -HOLDERS. Anti-Mierophonic, 1/2,-1/3, 1/8.
W.B., 2)-. Lotus, Benjamin, Burndept and all good
makes stocked.

" SUPREME " Inductance Coils, mounted, manufac-
tured under Burndept Licence Pat. No. 168249. 35, 1)-;40 141; 50, 1/4; 60, 1/3. 75, 1)6; 100, 117; 150,
1/10; 200, 2/3; 250, 2/6.

TRANSFORMERS. L.F.' Croix, '416; Wales Supra
Pat...6/11; Sopranist, 4/11; Brunet, 7/11. -5-1 or
3-1;

SOLDER, with Resin, 2d.: foot. 1/16 sq. Bus Bar,
2 ft.
8d. per i-lb. D.C.C., -lb. 20 ,gauge, 8d.; 22 gauge,

1d. Tinned 16 and 18 gauge, round,
9d.; 24 gauge, 106.; 6 gauge. 11d.; 28 gauge, 1/-;
30 gauge.. 1/2.

MANSERIDGE CONDENSERS.," Hydra ". 1 mid,
2/6; 2 mfd. 3/6. 0.1, 1/9; .25 and -5, 2/3 ea. Cast
on Hydra. finest made, all tested on 500 volts.GRAND VALUE NI GRID BIAS. 44-v. tapped

1/- 9-v. tapped 11-v. 1/3,.1/6, 119, 2/,VOLT METERS. " Lyon," with High and Low
Readings for H.T. and L.T. 5/6.

H.T. 60-v.. A really ,reliabfe battery with tappings.5/11; 100-v. ditto, 9/ U.
49 STRAND PHOSPHOR BRONZE AERIAL,

specially suitable for indoor aerials, 100 ft., 1/.FRAME AERIALS (non -collapsible) on stand.
Directional. These are really very wonderful for the
money, 8/11. As good as a 301- one.

V CONDENSERS. B.L.F. with bakeliteends, 4 in. Triolite high in quality, low_ in

HEADPHONES. 4,000 ohms. Dr. Reaper (non-
adjustable), 8/3; Dr. Nesper pattern, adjustable, with
double headbands, 6/11; very good line at 5/3;N and K pattern, double leather headbands, 5/11.

Don't let the price prejudice you.
OLDHAM 13.V.D. 2-v. ACCII.. 'ready to use in anhour, 5/6. Exide, 2-v.. 4;6; 2-v. 45, 8'8.  Erich

H.T. Accumulators, 15'-.
SWITCHES on Porcelain, D.P.D.T., 113; S. P.D.T . ,

aid, and 101d. Sound quality. Panel switches, with
Ebonite handle, worth double. S. P .T . D., 1 / .;
D.P.D.T., 1/6.

NAMED TERMINALS, Red or Black, 21d. each,
usual wordings.

PLEASE MAKE OUT YOUR
LIST FOR ORDERS OVER 20/ -
IF REQUIRING COMPONENT
PARTS FOR ANY SET AND
WE WILL GIVE YOU A
PINED INCLUSIVE PRICE.

Be sure you
see the name
/RAYIVIOND
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NOTICE OPEN
EVERY DAY 9.30 to 7.45
SATURDAY 9,30 to 8.45- SUNDAY 11 to 1 -
ALWAYS OPEN 11 to 1 HOLIDAYS

SO DON'T WORRY IF YOUR
VALVES BREAK. or your Batteries
give out, WE HAVE PLENTY MORE

LONDON'S LEADING WIRELESS STORE

WHEN YOU ARE TIRED
OF TRAMPING ABOUT
TRYING TO GET THE
GOODS YOU REQUIRE

CALL HERE. WE HAVE THEM I
MLTLZ.ARD P.M. -sr 211.7,-st ma.
For 2 -volt accumulator.
P.M.111.F., 0.1 amp., 14f-
P.M.1 L.P., 0.1 amp., 14/.
P.M.1A (Resist Capacity)

0.1 amp. ... 14/-
P.12.2 (Power) 0.15 amis.

1816
For 4 -volt accumulator or

3 dry cells.
P.31.3 (General Purpose)

0.1 amp. ... 141-
*P.31.3A (Resist Capacity)

0.1 amp. ... 14/.
P.M.4 (Power) 0.1 amp.

1816

For 6 -volt accumulator or
4 dry cells.

P.21.53C (General Purpose)
0.1 amp. ... 141-

.P.16.58 (Resist Capacity)
0.1 amp.' ... 14/-

P.51.6 (Power) 0.1 amp.
1816

Super power valves for last
L.P. Stage.

P.M.254 (4 -volts. 0.25

P.111.256 (6 volts, 0-25
amp.... 22'6

B.T.H. VALVES
1158, H.F. for 4 v. 14/-
135, Det., 14/-
136, Power L.F. ... 1816
For 6 -volt.
8481, H.F. and Det, 14/-
34. Power L.F. 18!6
B8, for R.O.C. coupling 14/.
Bu 22;6

EDISWAN.
2-v. R.C.2, 14/-; P.v.2,
18/6. 4-v. G.P.4, 14/-;
P.v.4, 18/6.

MARCONI.
2-v. D.E.2 H.F. and L.F.,
14/-; D.E.P.215, 18/6.4-v. D.E.3 -06, 14/-; 3B.
14/.; D.E.4, 18/6.

D.E.H. 410, 141-;
D.E.L. 410, 14/-; D.E.P.
410, 18/6.
6-v. D.E.5, 18/6; 5A,
22/6; 53, 18/6; D.E.:3
H.F. and L.F., 18/6;
D.E.H.612, 141-; L.612,
14/-.

S.T. VALVES
SM. 21 (MF.) 0'1 amp.

2-v. ... .- 14/.
S.T. 22 (L.F. and Det.)

0.1 amp. 2-v. .- 14/-
S.T. 23 (Power) 0.15 amp.

2-v. 18/6
S.T. 41 (H.F. and Det.)

0.1 amp., 4-v. .. 14/.
S.T. 42 (Power) 0:1 amp.
S.T. 43 (Super Power)

0.25 amp., 4-v. 22/6
S.T. 61A. (Res. Cap.) 0.1

amp. Amplification 40
4-v. ... ... 141-

S.T. 618 IH.F. and Det.)
0.1 amp., 6-v. ... 14/.

S.T. 62 '(Power) 0.1 amp.
6-v. 18/6

S.T. 63 (Super Power)
0.25 amp.. 6-v. 2216

COSMOS.
2-y. S.P. 1813, 180, 18R,
each 14/- S.P. 181111,18/6.
6-v. S.P. 55B,55R,ea.18/6.

COSSOEt YALYES.
In 4 types and 3 voltages;
2 -volt: 210 H.F. (Red Band), for H.F. use, 14/-;
210 Det. or L.F. (Black Band), for Detector or L.F.
use, 14/; 210 R.C. (Blue Band), Resistance or Choke
Coupling, 14/-; 215 P Stentor Two -Power Valve, 1816.
4 -volt: 410 H.F. or Det. (Red Band), for H.F. or
Detector use, 14/-, 410 R.C. (Blue Band), for Resis-
tance or Choke Coupling, 14/-; 410 L.F. (Black Band)
First L.F.- Stage, 14/-; 410 P (Stentor Four) Super
Power Valve, 18/6.6 -volt: 610 H.F. or Dot. (Red Band), for H.F. or
Detector use, 14/-; 610 R.C. (Blue Band), for Resis-
tance or Choke Coupling, 141- 610 L.F. (Black Band)
First L.F. Stage, 14/-; 610 P. (Stentor Six) Super
Power Valve, 22/6.
All above valves consume .1 amp, except 215 P.,

which takes .15 amps.

THE NEW No. 3
ORMOND S.L.F. CONDENSER
'00025..5'6 '00055..5/9 '0005..6/.

All with 4 in. Ormond Dial.
ORMOND. Square Law Low -Loss. 0005. 9/6;

.0003, 8/6; (1/6 each less no vernier); Friction
Geared, -0005, 15/-; 0003, 14/6; 00025. 13/6.Straight Line Frequency Friction Geared,
0005, 20/-, .00035, 19/6. B.L.F., 0005, 12/-;
-00035, 11/, SQ. LAW LOW -LOSS DUAL,0005, 16,- each. Ormond Friction Dial, 10/,Filament Rheostats, Dual, 2/6; 6 ohms or 30
ohms, 2/, Potentiometer, 400 ohms 2/6.
Standard, -0005, 5/-; .0001, Reaction, 4/-; Air
Dielectric, 2/-; Neutralising, 4)-; Neutro-
dyne. 2/-. Twin Gang, -0005, 321-; Triple, 401.

DX COILS
Used on P.W. 14 -valve Soper -het. 25 11-, 35 1/2, 40

1/3, 50 114, 60 1/5, 75 1/6. 100 1/8. 150 2/-. 175
2/2, 200 2/4, 250 2/6, 300 219.

CENTRE TAPPED, 6d. EXTRA.
The most efficient winding. The only multi -layer coil

wound without a former. Min. capacity & H.F. losses.
DX Coils made under Burndept License Patent No.

168249.

OUR NOTED 1 -VALVE (L.F.) & CRYSIAL SET
In Solid Polished Cabinet.

COMPLETE WITH LION MICRO DETECTOR.SET only 22'6 Carr. 'II-.
Or complete with valves, phones, H.T. and A fl I
L.T. Units, Aerial Equipment, Daventry Coil. 43)
Extraordinary value. Post 2/-

K. RAYMOND 27 & 28a, LISLE ST
I3atcluof Daly' Theatre.Tube, Leicester Square.'Phoxze: Gerrard 4637.LEICESTER SQUARE, WC2. .

SETS OF COMPONENT PARTS
SCOTT-TAGGART 1927

ELSTREE SOLODYNE 3
(on Loud Speaker 25 S.W. Stations, 3 L.W.)
Twin gang 0005 Ormond, 40/-; Sq. Law 0003 J.B.,

6/9; Ferranti A.F.3, 25/-; 3 Lotus V.H.C. '7/6; Two
6 -pin Bases, 5/6; T.C.0 0003, and Dub. :Grid Leak,
2-meg., 5/6; 3 fixed Resistors, 7/6; 3 Mansbridge 2
mfd. 141-; Neutralizing Condenser, 5/-; S.M.
Indiagraph 'Dial, 1/6; Knob and Dial for reaction,
1/-; Terminal Strip, fitted with' named Terininals, 3/6;
Glazite, or 16 sq. wire, 2/4; Aluminium sheet, 6(
by 4i, 1/-; 1 S.C.S.F.C. Jack, 2/6; Turley Choke, 9/6.
(NOTE.-This is not mentioned in list of components,
but you will find it incorporated -in blue prints and
photograph.) Total price, £7 3s. 08. Despatched
carriage paid for the inclusive sum of £6 65.

RADIANO " THREE " (March, '27 Wireless Con-
structor). All parts as specified with Terminals.
2 Ormond S.L. Variables, with friction gear, 29/6:
3 Coil Sockets, 5/3; T.0.01. .0003 and Clips and 2-meg.
Leak, 5/10; 3 Benjamin Valve Holders, 8/3; 3 Fixed
Resistors and Bases, 7/6; On and Off Switch, 1/6;
Gecophone 1st Stage L.F., 241-; Brandes 2nd Stage
L.F., 17/6; Engraved Strip. with Terminals and Nuts,
3/6; 2 B.L. Terminals for Front Panel, 1/6; Gross
Pinch -on Spades, 1/-; Quantity Rubber Flex, ed.
Total, £5 5 10. Post free for £4 12 6 nett.

2 -VALVE REINARTZ DET. and L.P. (P.W.
Blue Print, '25). 2 B.13. Coil Stands, 2, .0003 and
Grid Leak, 2/-; 2 Anti -Micro Valve Holders:4,-  Varley
H.F. Choke, 9/6; 1 Igranio L.F,, 161.; 0.05 and
.001, Fixed, 2/6; 9 Terminals, 1/-' -0005 and -0003
Variable Sq. Law, with Knob and Dial, 10/-; Angle
Brackets, Wire, Screws, and Transfers, 2/, Total.
"49/, Post free for 44/. nett.
" A.W." BALLOT 3 (5. H. Reyner, A.M.I.R.R.,

19/2/27). Original parts. Ofmond, .0005 S.L.F., 1
S.M. Dial; Ormond P.M. Vernier; 15 ohms Igr. Res.;
2 -way c.o. Switch, W. & W.; Benj. c.o.' 2 C.A.V.
L.F., 2 Lotus V.H.; Benj. 0003, with leak and
Choke (H.F.), 4 Terminals, Strip, Wire, Screw, etc.
valve -holder; 2 Fixed Resistors, 0001 Duhilier; R.I.
List total, £4 15 0. Sent post free for 85/,
Second -Selection, 651-, all good components.

EDISWAN R.C. THREESOME. Set of Parts:
2 Ediswan H.O, units, 7/- each; 1 Ediawan P.V.2
Valve, 18/6; 2 Ediswan 3 Lotus
V.H. at 2/6; 3 Fil. Rheostats at 2/6; .9-v. Grid
Bias. 2/-: Lotus 2 -way L.H., 7/-3 .0005 Tuning Con-
denser, 6/11, The lot, post free, £3 19 6. (List
price, 91/5. With cheaper (but good) rheostats,
valve -holder and 2 -way, 69/6 -

COMPONENTS FOR M.C.4 (A.W.).
2 Cyldon logarithmic 0005, £1 11s.; Peto-Scott Screen

and Base, 9/6; 1 Six -pin Base and Terminals, 2/9;
N.C. Aerial Coil and H.F. Transformer, 10)6; 2 R.I.
Multi Ratio L.F., £2 105.; 4 Lotus Valve -Holders,
10/-'3 Fixed Resistors to suit valves, 416; 1 -0001
Reaction, 4/-; 30 ohms Igranio Pacent, 2/6; On -and -
Off Switch, 1/3; Lissen B.B. Potentiometer. 1/6; 2
Panel Brackets, 1/-; 1 H.F. Choke Wearite, 6/6;
-001, 003, 0001 Watmel Fixed, 6/-;  13 Terminals
(marked), 51-; .0003 T.C.C. SIP, with clips, 2/6.
Total list, £7 12s. 6d. Sent post free, £6 13s. 6d.

PARTS FOR NELSON P.M. (as specified byAuthor). 4 A.M. Valve Holders, 2 Coil Holders
Variable Condensers, 2 -0005, 1 .0003 S.L.F., with
4' Dial, Gambrell Neutrovernia, Mallard 100,000 ohm
Anode and Clips, all Fixed Condensers and Leaks,
Mullard Everest 100,000 and Stand, R.I. or Varley
Choke, B.T.H. Transformer, P/P, Switch, Fil.
Rheo., Split Primary H.F. Transformer, with 6.pin
base, 2 aerial coils, centre -tapped secondary coils.
Post free. £6 10 0,

MODERN WIRELESS
ELSTREE SOLODYNE 5
BE SURE IT IS THE CORRECT ONE, AND
NOT A SO-CALLED " SOLODYNE" MADE
UP OF LOW PRICED OR INFERIOR PARTS.

1 Bowyer -Lowe Triple Gang Three .0005. £3 10s.; 1
Bowyer -Lowe Popular 0003, 10/6; 3 Coil Screens and
Bases, at 121-, £1 16s.; 2 S.P. H.F. Transformers,
at 10/-; 1 6/-, 65.; 2 B.T.H. Trans-
formers, 4-1, 2-1, at 17/6, £1 15s. 5 Lotus Valve
Holders, at 2/6, 12/6; 5 Tereprytes, with bases, at
4/- £1; Volume Control (Igranic), 5/6; .0003 T.C.C.
and Dubilier Grid Leak, 5/--; 3 T.C.C. 2 mfd. Mans -
bridge, at 4/8, 14/-; lateen H.F. Choke (new price),
5/6; 2 Peto-Scott Neutrodyne, at 5/-, 10/-; On -and -Off
Switch, at 1/6, 1/6; Screw -Cap Holder. Flash -lamp
Bulb, 2 Small Knobs, 2/-; Ebonite Strip and
Terminals 3/6. Total £13 2s. Post free, £11 nett.

MONODIAL RECEIVER. Original components.
( " Wireless ") 4 A.P.V. Holders, 10/-; R.I. Multi
L.F., 25/-; Pacent Super L.P., 24/6; H.F. Varley
Choke, 9/6; Varley 250,000 ohm Resistance, 9/6;
On and Off Switch, 116; 2 Jacks, 61.; 4 Fixed'Resis-
tors, 10/-; 2 B.B. Neutralising, 101-; 1 Prance,
Midget, 3/9; 2 -002 Fixed, 4/-; 2 H.F. Transformers.
with 6 -pin base ready for use, 21/-; and TWIN GANG
ORMOND CONDENSER. 32/-. Total List, £8 4 9.
Sent post free, £7 7s. Slow motion dial, 5/- extra.

LODGE "N " CIRCUIT. 1 var. condenser, 00005
(3 plate). 4/11, with knob and dial. 1 special Silver.
town L.F., 21/- (essential); 9 terminals, 1/-; 2 single
coil stands, 1/. each; 2 -valve holders. 2/3 each; 1 
rheostat, 2/-; fixed, 0001, 1)3; 1 variable gd. leak,
2/6. Wire, screws, transfers, plugs, terminal strip.
The lot, post free. 3216 net.

M.C. " THREE." " " Feb. 5, '27. 2 -0005
Variable Condensers, Geared or with S.M. Dials, at
16/-, 2 .004 and 1 -001 Fixed Dubilier, at 3/-, 9/-;
T.C.O. .0003, with a 2-meg. Grid Leak, 4/10; 0001
Ormond Reaction Condenser, 4/-; 3 Lotus Valve

Transformer,
1 Varley NT. Choke, 9/6; B.T.H.

2-1 (.L.F.), 1716; 3 Resistors, 3/9;
2 Special Coils, ready for use, 4/-; 11 Belling Lea
Terminals, 4/21 Terminal Strip, drilled, 1/-; Push -
Pull, Benjamin, 1/3.  Total, 98/6. Post free, 85/ -
nett. With cheaper condensers, valve holders, termi-
nals and fixed eondensers, 67/6.

TWELVE STATIONS IN TWENTY MINUTES !
BABY HALE. " P.W." 2/4/27. By Percy W.

Harris, M.I.R.E. Original Components, as specified.
gecko Switch, 1/8; Prevision Potentiometer, 4/6;
0003 and -0005 B.L. Popular, 10/6 ea.; C.A.V.
15/-; 2 Coil Sockets, 1/4; 1 adj. resistor, Magnum,
2/6; Lotus v.h. 216; Lissen 0002, 1/ - Crystal
Detector Carborundom, 5,-; R.F. Choke, 7)6;. Ebonite
Strip, complete with Terminals, engraved, Magnum,
316; Wire, Screws, etc., 1/.. Total List, 6614.
Sent post free for 5716.
II.D.L." 3. (P.W. 5/3/27.) R.I. Retroactive Tuner,
39/6; R.I. Anode Unit. 251-; Ferranti A.F.3, 251.;
0005 S.L.F. Geared, 16/-; .0003 Eureka O.C.
variable, 14/6; Push-pull, 3/-; 2 -0002 Fixed, 2!--;
2-meg. Leak, 1/-; 3 30 am Rheostats, 7/6; 3 Valve.
Holders 619; 2 Terminal Strips complete, 316; (:.B
Battery Clips, with 2 Indicators, Wire Screws, 2'6
lot. Total, £7 4s. 3d. The lot as above post fres.
£6

ALL -WAVE VALVE REINARTZ. ".4. Ir.,"
Feb. 19, '27. Two 4. Triolite Dials, 2 -0003 Sq. Law
Low Loss Variable Condensers, Igranio 3 -Spring Tack,
'Phone Ping,-Varley H.F. Choke, Lotus -Valve Holder
Ig. Fac. 30 -ohm B.H. Rheostat, 3 Coil B.B. Sockets,

G0003, 0001 Fixed, 4-meg: rid Leak, Ditmeteem
Holder, 8 Engraved Terminals, Tinned Copper Wire.
Above Lot, 36/, Post 1/-.

Set of Igraine Short -Wave Coils, 10/,

LOUD SPEAKERS
C.A.V. Cone" Plusicola " 42/-
Celeston .. 130/-, 110/-
111ellovox (Sterling) 451-
Radiolux (Amplion) 95/.
B.T.H. C.2 .. 83l-
G.E.C. (Cabinet Type) 50/-Amplion Stocked.

ALL GOOD
MAKES STOCKED

DR. NESPER
De Luxe, 4,000 ohms,
25/11; Grande de Luxe,
4,000 ohms, 35/11.
EDISON BELL COILS.
25 2/6 100 3/6
35.... 2/6 150 ,., 3/6
50 ... 2/6 200 4/6
75 ... 3/6 250 ... 416

300 ,.. 4/6
EVER -READY H.T.

Popular 66-v., 9/6; Do.,
108-v., 15/6.

Latest Models.
L.P. CHOKES.

Linen, 10/6; Success,
10/8; Pye, 12/6; Sterling,
15,-.
All New Makes Stocked.
MAGNETIC MICRO-
PHONE BAR AMPLI-
FIER. No Valves. No
Batteries. No fragile parts
or distortion. Complete
Amplifier, 38./..

THIS MAGNIFICENT

TWO -VALVE SET
(D. and L.F.) as shown
in Handsome American
Type Cabinet, 12 by 8Panel. Tax Paid.
Complete with 2 Dull
Emit ter Valves, Tandeo
latest Coils. L.T. and H.T.
Batteries. Aerial Equip -
meat, 4 -way Lead), and

LOUD SPEAKERor 2 pairs 'Phones.

ALL PARTS ENCLOSED

£4 . 19. 6
Carriage and Packing 5, -

SET ONLY 45c,
TAX PAID

With Power and 5916
D.E.Valves,2Coils
Carriage and packing. 5!-

G. A. Ross, Esq.,
TESTIMONIAL. 21, Wharfdale Rd, N1. 

March, 1927.
Messrs. Raymond,-F am sending this letter to

telt you how pleased I am with the three 2 -valve sets
purchased from you. They are working- in Billericay,
Chiswick, and Wandsworth, and I must say the results
are simply wonderful, loud -speaker reception being
impossible to beat.

You may rest assured that I shall heartily recommend
them to anyone whom I know is in need of a set, as
there is no better value obtainable anywhere.

(The above entirely unsolicited.)

CARBORUNDUM.
Detector only (No. 30), 5/-

. Stabilising Detector Unit.
with No. 30 Detector, 12;6

WIRELESS MAGAZINE

" SUPER - ONE "
ONE VALVE RECEIVER
(will also work Loud Speaker)
A Wonderful Instrument
In American Type Cabinet,
all parts enclosed complete
with Dull Emitter Valve, 1
Pair 4,000 ohms Head-
phones, Tuning Coils, H.T.
and L.T. Batteries, Aerial
Equipment. Tax Paid.£3 3s. Pout 2/6.

MAGNUM.
Newest Vibro valve -bolder,
with terminals and tags,
2/8; Screen and six -pin
base, 12/-; Split primary
Aerial coil, 6/-; H.F. Trans-
formers, 10/- ea., Short or
Long Wave (S.S., 101-;
Long Wave, 14/-); Reinartz
Short Wave, 10/-, Long
Wave, 14/-; Neutralisine
Condenser, 5/-; Single Coil
Mount on Base, 1/9;
Aperiodio ELF., 10/-: E.D.0
or 5107 H.F Transformers,
7/- each.
New adjustable fixed
Resistors, zero to 6 ohms.
zero to 30 ohms, 2/6 each.
Terminal Strip, engraved,
with terminals, 3/6.



Popular Wireless, April 30th, 1927.

E LECTRADIXSale Bargains
RECEIVERS.-All 1st Grade makes, Royalty paid,
aerial tested, guaranteed complete. Valves and Batteries
not included except whore stated. Prices 50 p.c. off list.
Sterling, £2 11s. 1 -Valve Unit Sets. Sale. 26/6.
Post 1/3. R.B. Crystal and 1 -Valve Marconi Sets with
Osram valve, 27/6, complete. Post 113.
2 -Valve Marconi enclosed, portable, geared -dial Con-
denser. 2 D.E. Valves, £4 1.0s., with 2 valves.
Post 2/6.
3 -Valve 138a Poidable R.A.F. Long Range Receivers,
1 H.P., fitted 3 D.E. Valves, 60 volt H.T. Battery,
Accumulator and Headphones, £5 5s. Post 2/6.
4 -Valve "_Polar " Long Distance Loud' Speaker Set s,
list £28. 1 H.F. with Coils. In polished mahogany
case, unused .,26 10s.
5 -Valve Receivers, R.A.F., 2 II.F., .Det., 2 L.F., in
portable cure, with Osram.Valves. Great Bargain, £5.
Loewe Triple Valve Sets.
LOUD SPEAKERS. T.M.C., 4,000 ohms, New, list
37(6. Our price, 14/, Western Electric Table Talkers,
35;-. Model, 2,000 ohms, 17/6 each. Texas Cone, 2,000ohms, 30/, Violins L.S. Mahogany Cabinet, latest,
25/-. Usual price, £5.
AERIALS. Navy 7 -strand 100 ft., enamelled, 3/-.
Marconi Galv., 150 ft., 2/.. Frame Aerials, with mid
tap, 10/..

The Bargain of the Season is
the DIX-ONEMETER,"
the only 55 -range Instrument
at a tow price. The Dix- 
onemeter " is a portable '
precision instrument, Sap-
phire bearings, anti -parallax
stirrer, Safety Key, absolutely
dead beat. The Rolls-Royce
of Radio, used by all experts.
Worth £10. Instrument cost.
plete in case, 55/ -.Multi-
pliers, 6/6 each. atop for
our free Radio Testing Booklet .
Sullivan L.R. Phones, 3/-.
Royal, 4,000 ohms, 8(6. Pot
3d. Neon Tubes, 3/- each.
Adaptors, 9d. each. Spark
Coils, 6/-, 10/- and 15/-.
Spark Gaps, 2/6. Navy L.P.
Transformer Chokes, 400 and
1,000 ohms, 4/6 each. Micro-
phone Buttons, 1/-. Micro
Transformers, 2/-. Distant
Control of Filament Switches,

15'-. Lucas 3.o -ay SAVite t Boxes, 1/3. Morse Keys.
.216. Permanent Magnets, 9d., 1/6, 2/6, 3/, Smooth-
ing Chokes for Mains. 1/6,2 mfd. G.P.O. Condensera,216.
Scud 4d. Stamps for Illustrated Catalogue of Summer
Bargains. We have the Largest Stock of Measuring
Instruments at low prices in England. Call and sic no.

Post orders in strict rotation.mr,mc,ritnisix RADIOS
218, Upper Thames Street, London, E.C.4.

CABINETS !
Write for Illustrated Price List of Cabinets. Let
us quote you for your own designs and slres.

F. DIGBY, 9, BANBURY ROAD,
SOUTH HACKNEY, E.9.

LOUD

SPEAKER

DEMONSTRATION WEEK

Crr;17dESublrbs- MAY 7thOl7tES

Advise your Dealer
NOW that you want

to hear one.

Deuces should 'phone
VICTORIA 8426 for

full particulars.

AMPLIFIERS: 1.VALVE, 19/; 2 -VALVE. 30,-
2 -Valve All -Station Set, £4. Approval willinely
Wet Ha. Batteries-Jars, Pines and Sacs complete,
3/6 per doz. (18 volts). Pont 9d. extra. Sample 6c1,

3 doz. upwards post free; in divided cartons.
Barman List Free.

P. Taylor. 57,Stndley/tc1.,Stockwell,Lon don.

Iladiodomes
the most handsome and up-
to-date terminal indicators.
Keep terminals tight. All
wordings. Ash your dealer
for them or write for list to
MONEY HICKS &MILLS
2, Gray's Inn Road, W.C.1
and Wimbledon. ltd. Dn. 716954.

Only

2d.
each

() BUILD A LOUDSPEAKER
n a.. Un

SEAMLESS MOULDED CONE
ros, nt )

and BALAN(PCEDPate ARMA65TURE UNIT,
or a LISSENOLA, or BROWN A you can
successfully construct an ultra -efficient Loud-

speaker Specialities separately or complete.
Illustrated lists and tall particulars for stamp
GOODMAN'S 27 FARRINGDON ST. E.C.4.
Also Spencer' a Stores A-5. Mason's Ape. .0 .2.

RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued from page 392.)

INSULATED EARTH WIRE.
A. F. T. (Swansea).-" Is it necessary to

insulate the earth connection, which in my
case will be a lead about 5 ft. long ? "

Theoretically it is better to insulate the lead up
to the point where it enters the earth, but in prac-
tice it will be found that a short lead such as yours
can be left uninsulated, without any ill effect

RED HOT PLATE.
J. L. A. P. (Bradford, Yorks.).-" I have

been using an H.T. Eliminator with great
success so far as strength of signals goes,
but recently my power -valve burnt out after
only four months use.

"Another one (of different make) only lasted
six weeks, so I Megan to suspect the set, and
then I noticed that after the set has been in
use for some hours the plate of the last valve
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THE TECHNICAL
QUERY DEPARTMENT
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gets red and glows. Could this be caused by
too much H.T. ? I think it may be the case
because I have to put the eliminator's full
voltage across the last valve, as otherwise
the set hums badly."

The fact that the plate gets hot and glows cer-
tainly indicates too much MT., and we should not
use the full tapping across the eliminator, as this
may be giving 200 volts or more, according to the
voltage of the mains.

The makers of the eliminator will tell you where
to tap the instrument for any given voltage, if you
inform them of the house -supply voltage. - -

Should you find that when set correctly for H T.
voltage the set hums, try inserting. an extra Chelke
into the eliminator, and/or an extra large condenser.

Is Your Set "Going Good"?
Perhaps some mysterious noise has
appeared and is spoiling your radio
reception ?-Or one of the batteries
seems to run down much faster than
formerly ?-Or you want a Blue Print ?

Whatever your radio problem may be,
remember that the Technical Query
Department is thoroughly equipped to
assist our readers, and offers an un-
rivalled service.

Full details, including a revised scale of
'charges, can be obtained direct from
the Technical Query Dept., " Popular
Wireless," Fleotway House, Farringdon
Street, London, E.C.4.

A postcard will do : On receipt of this an
Application Form will be sent to you,
free and post free, immediately. This
application will place you under no
obligation whatever, but having the
form you will know exactly what in.
formation we require to have before us in
order completely to solve your problems.

TESTING AN EARTH LEAD.
.8. E. (Handsworth, Birmingham).-" My

earth lead is arranged to pass under floor-
boards to an earth -plate, just outside the
house. Owing to a new wall built since I
buried the earth -lead I cannot examine it.
Can it be tested to see if the connections are
still sound ? "

Vim can test whether the earth lead is making
good contact with the ground by means of a flash -
lamp and battery.

Get a reel of fairly stout wire, such as number
22 S.W.G., and connect one 'end to the nearest perfect
or nearly perfect earth such as a main water -pipe
or any other large buried conductor.

(Continued on next page.)

THE NAM
DOES NOT
ROTATE

The head does not
come off.
The slot and nut
eliminate soldering.

THE FINISH IS PERFECT
THROUGHOUT

Made with 28 different engravings, and used
by the manufacturers of all the best battery
eliminators.
Standard large insulated model (Polished
black Bakelite) Type B, 9d. each.
Popular Model (non-insulated)Type M, 6d. each
Illustrated Catalogue free on request.
Obtainable from all Dealers, but in ease of
difficulty semi your order to vs, enclosing your

dealer's name and address.

BELLING -LEE
TERMINALS

A. AL A A-.A AA -AIL AL Ak. IL A.

SELLING LEE, LD., Queensway Works, PONDERS END
MIDDLESEX.

A NEW REPAIR SERVICE
sd., Transformers, 5/.; 'Phones, 5/.; Speakers,
el. 5/... Re -magnetising and adjusting, 2,/,
Postage extra. rid. brings list. --ETON REPAIR
SERVICE, 46, St. Mary's Road, Leyton. E.10,

RECKETT
CABINETS

r

a H. N.
AFOR BRITAIN'S BEST

' nspach, ist Prize Chicago, writes:
, Was greatly helped by your splendid Cabinet.

R. W. Emerson, International Gold Medallist :
a-"The finish was all that could be desired."

" ELSTREE SOLODYNE" from 45/
FURNITURE MODELS from ,E3-3-0
CASH or EASY PAYMENTS

Lists Free.
l'..:,%:.tt's Cabinet (1.W.) Works, Blxleyhsath

TRANSFORMERS REWOUND
Transformers, Phones, Loudspeakers, Re-
wound and Repaired to Maximum Efficiency.
All One ruler 4/ each. Don't discard If burnt out, All
work guaranteed tor 12 months. Write for trade terms
TRANSFORM Cl., 115, LINKS RD., TOOTING, tONDON,S.W.17.

THE PERFECT WET H.T.
Assured with our new Insulating Liner, Jars, 1/3
doz. plain ; 1/6 doz, waxed ; Special Zincs, 1/- doz. ;
High -Capacity Sacs, 1 /6 doz. ; Perforated Liners, 4d.
doz. Post Free on three dozen and over, including
special divided carton suitable- as a container.
Send6d. for sample complete unit.particularsandinstruc-
Lions. We Stock Seamless Moulded Cone Parts. also the

Wonderful Rolls Portable Set.
SPENCERS STORES LTD.,

4-5, MASON'S AVENUE, COLEMAN ST., LONDON, E.C.2.
'Phone : Loudon Wall 2292. (Nr. Bank.)

A,XUMULATORS
ON EASY PAYMENTS

High -Tension Accumulators built up from 20 -volt
sections (15/- each). Example : 60 -volt H.T. 45/ -
CASH, or 12/6 DOWN and 6 monthly payment,
of 6/-. Carriage Paid. Satisfaction or money
back. Write for Lists to DEPT. 11, COVENTRY,

DIRECT SUPPLIES LTD., 23
Warwick Row, COVENTRY
Any Wireless Goods sup-
plied on easy payments,
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Then bring the wire along to your set and connect
it as follows

The. wire' from the new earth is fastened to one
side of a flash lanip ; the other side of the flash lamp
to its battery ; and the other side of the flash -lamp
battery to the old earth lead, Which you desire to
test.

If the earth connection under test is sound, a cur-
rent from the battery will. pass along it, through the
earth itself to the large buried conductor (water -
pipe, or whatever it may be), along the new wire
to the lamp, and through the lamp to the battery
again. This will cause the lamp to glow-possibly
rather less brightly than usual if the wire lead is a
hang one-but the absence of any glow, even when
the battery voltage is raised slightly, will indicate
hat there is a break in the original earth lead.

LECLANCHE. TYPE CELLS.
" BATTERY " (Castle Cary, Somerset).-

" What is a Leclanche cell made of ? "
The outer jar contains a solution of ammonium

chloride (sal ammoniac), and into this a zinc rod is
inmersed.

The porous pot that also stands in the solution
contains a central rod of carbon which is surrounded
by a miXture of broken carbon and black oxide of
manganese (Manganese dioxide).

RESISTANCE OF WIRES.
" Ouxt " (Faringdon, Berke.).-" Apart

from the actual material, copper, iron, etc.,
of which a wire is made, is it the length or
the thickness of the wire that settles its
resistance ? "

All three of the factors mentioned have to be taken
into account, the law of resistance being threefold,
as outlined below.

(a). Resistance depends partly upon the material,
F,o that two wires of exactly the same length and
thickness, but made of different materials (such as
copper and platinum), would have different resistances.

(b) . Resistance Is directly proportional to the
length of the conductor. So that if either of the two
wires named above were halved in length, the respec-
tive resistance would be halved also. If doubled
in length, the resistance, too, would be doubled,
and so on.

(c). The resistance is inversely proportional to
the "thiekriess, or cross-sectional r area of the con-
ductor. Thus, if one wire is of exactly the same
material and length as another wire, but twice as
thick, its resistance would be half. If three times as
thick, the resistance would be and so on.

Expressed as an equation '

1

R = S -
a '

where It is, the resistance of the conductor, I its
length, a its cross-sectional arca, and S a factor
depending upon the -material of which the conductor
is made, which is known as its specific resistance.

FILLING HOLES IN EBONITE.
F. F. (Gateshead -on -Tyne.).-" What is a

good and easy method of filling up a hole in
a Panel J formerly had a variable grid leak
and now this is removed and a fixed one used
instead,. on ,the baseboard, the appearance of
the set is rather spoiled."

One of the best fillings fora hole of this kind is
ordinary shoemakers' heel -ball, especially if the panel
is a shiny one. The substance is cut or rolled roughly
to shape, and then, warmed slightly, enough being
pressed round into the edges to fill the hole. Being
fairly -soft, it can be smoothed into' a good surface,
and finally polished lightly with a cloth, the result
being almost indistinguishable from the original panel.

Other good panel fillings; easily- obtainable and
easily worked, are Chatterton's Compound, which is
used extensively byelectricians, and black Glitterwax;

Tice latter is a compound made up 'and used for
children's modelling, io much the same ways as
Plasticine is used. Being easily softened by the heat
of the hand, it can be pressed into place very quickly,
and is ,so like ebonite that the mend is difficult to
detect.

- READERS' ADDRESSES.
Will the following readers, who have sent in

quer-lea, with insufament addressea, please com-
municate again with the Query Department ?

S. C. Stevens, S. D. Ashworth, F. Bayliss,
C. V. Preece, P. Flaxen, S. Bryant, M. C. Ward,
- Caldwell, H. C. Elliott, C. Richards, T. R.
Parry; J. S. Laker, M. it. Caton, A. E. Hart,
A. Moore, G. D. AldbUry, 11, M. Girling, A, 0.
Smith, J. G. Wood, and H. Youles.

(Continued on next page.)

,mot

to VOLUNTARILY make this Impartial and Independent
Test for Battery Users Security now announces the

made at the Teddington

NATIONAL PHYSICAL LABORATORY
Tungstone's Patented, Exclusive, Original and Revolutionary
Claims for exceptional Capacity, Reliability, Durability, giving
Users the longest Working Life of any Accumulator in tl-e
World, are by this British Government Independent and

Impartial Test

Sent post free. Copy of the Original British Government's Test Certificate with "Unique Booklet
of the Battery Trade " Inaugurating Revolutionary Methods favourable to Users. For the first
time in the World's History of Accumulator Manufacture Tungstone as the result of its Original
Design and manufacture on Standardised, Interchangeable and Accessible principles can issue
a definite Priced Parts List of all its component parts and Plates for fitting in any Tungstone
Battery by unskilled labour. No other Accumulator maker in the World has ever issued a complete
- Parts List for Battery Owners. T .A.89

TUNGSTONE ACCUMULATOR CO., LTD., St. Bride's House, Salisbury Square, London. E.C.4

E PAI RS
to HEADPHONES, LOUDSPEAKERS,

TRANSFORMERS, COILS.
First-class workmanship only. That is lust the vital
difference. We are specialists with almost 30 years'
experience In every form of Intricate and accurate
coil winding, and we guarantee that work entrusted
to us will be returned to you as good as new, if not
better. This is no idle claim, but the (unsolicited

el opinion of scores of satisfied clients.
THE VARLEY MAGNET COMPANY

(Proprietors: Oliver Pell Control Ltd.),
BLOOMFIELD ROAD, WOOLWICH, S.E.18.
Telephone: Woolwich 0888.

j1/2.00

Inches
7 x -5;1/-.7

x 6,1/3,
8 X 6,1/4

10 x 8,2/1
10 x 9,2/4
12 x 10,3;-
14 X 12, 4/-
16 X 8,3,-2
16 X 9,3/8

PANELS

Inches
6x 6,1/-
8 x 5,1/2
9x 6,1/7

11 X 8,2/3
12 x 8 2/
12 x 9.i/106
14x 10,3/5
,in. thick
Post Free.

Money Vack guarantee that each and all Panels are
free from surface leakage. 'Megger test Infinity."
Callers cut any size. Quotations by post or 'phone Clerken-
well 7853. Samples and prices post free to the Trade.

CROXSONIA CO., 10, South St., MOORGATE, EX.%

ALL APPLICATIONS FOR ADVERTISING  SPACE IN "POPUL-AR
WIRELESS" MUST BE MADE TO THE SOLE -ADVERTISING AGENTS
JOHN H. LILE, LTD., 4, LUDGATE CIRCUS, LONDON, E.C.4.,
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2 -VALVE
LOUD SPEAKER BARGAIN.

This highly efficient 2 -ValveLoud -Speaker Set is the finest
wireless value ever offered.
It gives a volume and quality of tone unattained
by any instrument of a similar price and is the
essence of simplicity. Fitted with coils covering
alt the British wave -lengths, including Daventry.
THE CABINET Is of beautifully polished Oak, 41
all components are of the highest quality. Dull
Emitter Valves with patent valve holders, die.; H.T.
Battery, 2 -volt accumulator and complete Aerial
Outfit. LOUD SPEAKER of exclusive design
with unique magnetic system and -Av : 17 :6Improved mica diaphragm. Price
TERMS I Our Bargain
Priem Is for deferred pay. krona
ments. Send 10/6 now, & efficiency
complete purchase In 14
monthly payments of 10/6
If you wish to pay cash, 5
per cent discount Is allowed
Catalogue Post Free.
Up-to-date Crystal 44 Valve
sets at keenest prices.
I. G. Craves Ltd. Sheffield
Fullest

ApProvat

-WET H.T. POROUS POTS
Genuine miniature porous pots for Wet H.T. to
fit 2t X 14 Jar, registering 1-4 volts: 3/- per doz.
Non-conductive Glass jars, 1/- doz Waxed. 1/3
per doz. Sacs,1/6 doz. Zincs, Id- doz. Send lid.

stamp for Price List and Instructions.
Carriage and Packing extra.

Trade Inquiries:
THE ETON GLASS BATTERY CO.,
(Dept. P), 46, St. Marv's Road, E.10.

WHY NOT BUY THE BEST?
STANDARD LINES ON EASY TERMS

Any standard article advertised in this paper
may be purchased from us on deferred terms.

THE WOOLLDRIDCE RADIO CO., LTD.
(Agile Components Dept.)

26 & 39, LISLE STREET, LONDON, W.C.2

RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued from previous page.)

PENCIL -MARKS ON PANELS.
M. K. (Harrogate).-" What is the objection

to pencil -marks on panels when building up a
set ? "

The 4epmit of graphite left by a pencil -mark affords
a high -resistance conductive path' across the ebonite
surface, and thereby impairs its insulating properties.

A NEW
-FILADYNE ONE-VALVER.

(Continued from page 378.)

of the.H.T. battery. (This tap should be
disconnected when the set is not in use.)

When you are trying out a valve in this
receiver for the first time and you find that
reaction is " plonky " and unstable, reduce
the filament brilliancy. This always effects
a cure, making reaction control quite
smooth. After a little practice, the unusual
method of reaction control will be readily
mastered, making it easier to pick up the
distant stations. Quite a number of these
should be heard at good 'phone strength,
.provided, of course, that you have a moder-
ately efficient aerial system.

Altogether, this is one of the simplest
regenerative receivers that I have yet
handled, reaction control being smooth
and without effect upon the tuning, while
hand -capacity effects are entirely absent.

To give you some idea of the range of this
receiver, I may mention that with a stage
of L.F. amplification, coupled by a 6 to 1
Ideal transformer, the local station was
received at very strong loud -speaker
strength. With the same arrangement quite
a number of Continental stations were
tuned in on the loud speaker, volume being
quite satisfactory. On the 'phones, stations
simply poured in, one after the other, as the
wave -length range of the receiver was
covered.

If you should want to add an L.F. valve
at any time, do not forget that the " anode "
impedance of the Filadyne valve is quite
tow, so that you can use a high ratio trans-
former, thus obtaining greater amplification
without loss of quality. When using this
additional L.F. stage for loud -speaker
reception close to the local station, it is
advisable to use a power valve capable of
handling the considerable input, which will
in many cases be beyond the capacity of
an ordinary first stage L.1? valve.

Comparative tests prove
that Lewcos Screened
Coils and Transformers
have a lower ELF.
Resistance within their
screen than any other
coils on the market.

Particulars and or:ccs from
THE LONDON ELECTRIC WIRE CO.,

- & SMITHS LTD.
Playhouse Yard, Golden Lana,

LONDON, E.C.I.

Screened
Coils

ludd

ammo*
ALL -

communications
concerning
advertising in

POPULAR
WIRELESS

MODERN
WIRELESS

WIRELESS
CONSTRUCTOR

must be made to

JOHN H. LILE,
LIMITED,

4, Ludgate areas,
LONDON, E.C.4.
(Phase: City 7261.)

RESISTANCE
CAPACITY UNIT.

Price 2/9

Popular Wireless, April 30th, 1927.

DECKOREA

ANOTHER NEW UNIT
Ideal for Resistance Capacity Couplings

with this unit you do
not have to use any
special Grid Leaks or
Resistances, as it is made

- to take any, Standardmate. A suitable fixed
capacity condenser is
already incorporated in
the base, and terminals
are fitted for easy connec-
tions. Contact is bystrong spring clip. The

Three in One " Unit
for all B.C. Circuits.
No expense bas been
spared in making this On -
and -Off Switch. Even the

' smallest parts are finished
second to none. Pure
nickel silver springs are
fitted which always main-
tain most excellent con-
tact. This Deckorem
Switch is the best of its
kind. Specify and insist

ON -AND -OFF SWITCH on having it. Bewareof
PUSH PULL. many Imitations.

Pricy 1/6
147,y waste time
hunting for sta-
tions every night.
Our Station Log
Provides a handy
reference, im-
presses yourfriends and
should, be fitted
to every receiv-
ing set that canOac MMMMM

STATION LOG. Price 2,. get more thanone
station. A

" DECKOREM " CATALOGUE FREE,
o oho e om

vtarietyoosf flfnrishe.s

Obtainable from all Dealers, or

9-10-11.CURSITOR STREET' ,rCHANCERY 1.-^1%1E EC -4.
Parrs Ad.

- EXPERT RE PA RS -
To ail kinds of Radio Instruments by experienced workmen.
Phone, and Transformers, 5/- Speakers, 4/6

Prompt service. All work guaranteed as new.
KNIGHT, 8, Chapel St., E.C.2. aerkenweti 4715

WIRELESS WARE IUSE
Buy your Wireless parts
direct from the Warehouse
at Warehouse prices.
Every known coni25onent in s'in.t:

Write NOW for

BUSH HOUSE, AaNnitaTigh
"ARJA" GUARANTEED 2 -VALVE RECEIVERS, £5
You must not miss this great opportunity of securing a
guaranteed two -valve, all -station receiver, complete with
every  accessory. Send at once for your copy of ourillustrated catalogue, Booklet No. 9. describing thisinstrument and many others. It is post free.
R. C. JONES, IS, BARGWYNE STREET, STOCKWELL, S.W.S.

HEADPHONES REPAIRED
Rewound and re -magnetised 44- per pair. Loud
Speakers repaired 4/: Transformers re -wound 5 I.
each. All work guaranteed and tested before:delivery.
Write for Trade Prices. 'Phone: Cleric. 1795.MASON h CO.. 44. East Rd.. City Rd.. N.I

.= 'PHONES 3,'9 Post Free
Made by leading British Manufacturer
specially for broadcasting. Light and com-
fortable. Aluminium Headbands avid 7 ft.
Cords. '

AlSo Aluminium Headbands and Earclips
1/6 post free, and 7 ft. Cords, 9d. poSt free.
H. H. W. CHAMP (late C. Wilde), 47, Hunter

Avenue, Willesboro', Ashford, KENT

52A DAY
is all you pay for our world -famed 400a Mead
" Marvel" Roadster-the finest cycle ever
offered on such exceptionally easy terms.
'MARVEL" 400-C4 19s 6d CASH.
We pack FREE, pay carriage and guarantee
satisfaction or refund -your money. Factory
soiled cycles CHEAP. Accessories at popular
prices. Write THDAY for illustrated Art
catatogue. Also ask for Testimonial Budget
and our Epeciat trial offer of sample cycle.

CYCLE CO., Inc. (Dept.0 784)
SPARKDROOK. BIRMINGHAM
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The Wonderful P.M. Filament
serves you a thousand times

round the clock and continues
its high performance long

afterwards the same as
when new

British Made in a British Factory.

Even a year's broadcasting service
will not impair the original perfect
results given byMullard P. M.Valve s
with the wonderful P.M. Filament.
This fact was convincingly proved
by the test report of the National
Physical Laboratory. After 1,000
hours' rigorous life test the operat-
ing characteristics of P.M. Valves
with the unique P.M. Filament
were the same as before the test.
This unequalled performance is
due, without question, to the gigan-
tic emission of the P.M. Filament.
Vastly increased emission from the
P.M. Filament means more than
long useful valve life, it secures
greater sensitivity, greater volume
and purer reproduction.
Enjoy the fullest possibilities of your
radio receiver.
Bring in stations you have never heard
before, and obtain really pure, musical
reception by asking for valves that have
an official Government Laboratory Test
Report --
Ask for Mullard P.M. Valves with the
wonderful P.M. Filament.

Mullard
THE -MASTER.VALVE

ADVT. THE MULLARD WIRELESS SERVICE CO., LTD, MULLARD HOUSE, DENMARK STREET, LONDON, W.C.2
*No
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TH E RADIO

and -then. sig. more
IN the R.I. Multi -Ratio Transformer you have all the efficiency

of the usual single ratio instrument, with the added
utility of 6 further ratios and 3 different impadanca

values. Therefore you arc freed from the limitation
of a single -ratio transformer in that you can be certain
with the R.I. Multi -Ratio Transformer of finding
the correct ratio for the circuit and the correct
impedance value to operate in conjunction with
the valve. It is an obvious, insurance agaihst
inefficient working of your audio-frquency
stages and yet, with all 14 advantages,
- costs do more than a single ratio in-

strument-. Tried and approved by the
leading set designers and constructors,
it is incorporated in many famous
circuits. You may feel, absolutely
safe in following this
lead.

PRICE 251.
Write for the R.I. Green and

Gold Catalogue.

A NSW 4Advt. R.I. Ltd., 12, Hyde St., New Oxford St., London,

t
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