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Just a smooth, regular movement of
the dials and station after station

wings its way in.

'TRAFFIC tangles of the air are salved. Under
Eureka Ortho  cyclic principles, stations-

instead of being jumbled together-are evenly
separated, no matter whether they are at
the commencement or end
of the dial. Compare this
simple test. An ordinary con-
denser crowds 51 Geneva
wavelengths within its first
fifteen degrees on the dial.
More than 3 wavelengths-
each of 10 kilocycles separa-
tion-to each degree. No
wonder eccurate tuning is

its possible!

The Eureka Ortho-cyclic, on
the other hand, under iden-
tical circumstances shows only
15 wavelengths. But even
mere important, the same
precise separation is shown all the
way up the dial. One wavelength
to each degree-no more and no
less. Think of it. No more com-
plicated wave traps -- no more

irritating jamming. Under the Geneva wave plan
each station will be separated from its neigh'aour
by ten kilocycles. A smooth regular movement
of the dials --degree by degree-and station after

station wings its way in.
Instead of being over-
worked at one end of
tit a dial the Eureka Ortho-
cyclic gives you precisely
10 wavelengths each of 10
kilocycles separation from
one end of the scale to the
other. As regu'ar, in fact,
as the rungs of a ladder.

Prices :
'0003 mfds

14/6
T005 mfds

13/6

, The New Euraka Dial I
, Engraved o-roo right to

left ft r kilocycles and o-roo
left ; o right for wave- I
kngt! S Fits any Al6 I

I cocondenser.® Price --r/

With its stout metal and plates
- earthed rotor following
latest low-1o3s practice --dual
contacts, hall -bearing and self-
centreing shaft,the new Eureka
Ortho-cyclic is the most hand-

some Condenser on the market. It is
a worthy "stable companion " of the
famous Eureka Transformer and
covered by the same generous
guarantee. Your Set deserves them.

ELIRMIN CONDENSER
gee. Pestc! Utilitio Co., Ltd. (Eureka Radio Products), 8, Fisher Start

. Gilbert Ad. fo.,st
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ARCONI

VALVES
You will want Marconi Valves for the same reason that Radio
Experts have chosen them for use in the principal Broadcasting
Stations of the world-because they are the most efficient.

NIARCONI TYPE D.E.2
L.F. for 2 -volt Accumulator.

A New \Talve for early Stages of L.F.
amplifier. Takes only about one-third
the current of Type D.E.R. Can also
te used as a rectifier with anode voltage
20-4o. For final stages of L.F. amplifier
a D.E.6 is recommended. Fil. volts i.8.
Fil. current amps 0-12. Anode volts
20 -SO. Impedance (ohms.) 14/.22,000. Amp. factor 7

MARCONI TYPE D.E.3
For 4 -volt Accumulator or 3 Dry Cells.

General Purpose Dull Emitter Valve.
Current consumption is so low-cco6
amps.-that dry cells, three in series,
can be used satisfactorily.. For low
frequency amplification the anode volts
should be 6o -8o, with 3-5 volts negative
grid bias. When used as a detector or
I.F. amplifier the anode voltage should

be of the order df 40. Fil. Arolts
Fil. Current amps: o.66, 'anode volts
20 -So. Impedance (ohms.) 14/.22,000. Amp. factor 7

The NATIONAL
WIRELESS WEEK

NOV. 7th -13u'

Se90e.a."11e44.12511/41:

Marconi
Send for
Valve Literature.

THE
MAR -CON IPHONE
COMPANY LIMITED,

Marconi House, Strand,
London, W .0 .2

MARCONI TYPE D.E.8
L.P. for 6 -volt Accumulator.

Recommended for L.F. amplification,
when a steady negative grid bias of 6-7
volts is required; when using an anode
voltage of ioo. If a larger output is
desired, 'a D.E.5 or D.E.5 A may be
used in the last stage of the amplifier.
The D.E.8 L.F. may also be used as a
general purpose valve. Fil. volts 5.6-6.

 Fil. current amps. o.tz. Anode volts
20-100. Impedance (ohms.) 18/68,000. Amp..factor 7

MARCONI TYPE D.E.6
For 2 -volt Accumulator.

An improved design. Particularly
suitable for use as the last stage of an
L.F. amplifier using D.E.R. or D.E.2
in the initial stages. v Suitable anode
voltage 6o-izo with 4.1 to HA volts
negative grid bias. Fil: _volts 1-8-2. Fil.
amps. 0.5. Impedance (ohms.) 18/6
to,000. Amp. factor 5.5

THE GREATEST NAME IN RADIO
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antlfei
GUIDES FOR WIRELESS CONSTRUCTORS

The Two Latest Numbers
Now On Sale Everywhere

MODERN
LOUDSPEAKER SETS
This book contains straightforward,
amply illustrated directions for con-
structing three of the latest valve
sets. The first is a two -valve house-
hold loudspeaker set. A straight-
forward set of up-to-date design
intended for the reception of quality
signals from the local station and
from Daventry. The- second is a
sensitive three-valver incorporating
a novel reflex principle which will
receive European stations with ease.
The third set described is a four-
valver including every possible
modern refinement.

PICTORIAL

BLUE PRINTS
This book consists of an up-to-date
and comprehensive range of blue
print diagrams drawn in a simplified
pictorial style so that the amateur
constructor cannot possibly go wrong
when building up a set on the lines
of any of the circuits with which the
book deals. There are II circuits
in all

Price 6 a Each.

At all Newsagents and Bookstalls

CONSTRUCTORS USING THESE
BOOKS CANNOT GO WRONG.

\.-"NeW
. _
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Are you using

VNiilos
SF OR PATE

Valves ?
IF not, you are probably not getting the best results out of

your receiving set or doing full justice to the B.B.C.
and Foreign entertainers.
Maybe you have little interest in constructing or experimenting,
and desire only to listen to the broadcast programmes. That being
so you are chiefly concerned with your valves, which you require
to give good volume and purity of tone with little con-
sumption of either accumulator or H.T. Battery currents.
If you are a constructor or an experimenter you require in addition to
the above qualities distance and selectivity.
All these features are combined in a remarkable degree in " Cosmos "
Shortpath Valves S.P.iS and S.P.55. For the sake of getting the best out
of your set, and as a consequence the best out of the programmes, investigate
the claims of these valves as set out in the " Cosmos " Valves Booklet.

Ask your Dealer for a copy.

METRO -VICK SUPPLIES, LTD.,
(Proprietors : Metropolitan -Vickers Electrical Co.. Ltd.)

Metro -Vick House, 155, Charing Cross Road, LONDON, W.C.2

Fit " Cosmos " S.P. Valves and do justice to the Entertainers. 4

V56 AAih.AakAah.A6Aihh.A1kA&Ahh .4116411646.ALAL46.46.4"
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is the definite conclusion which is reached
after a glance through our mail bag.
They satisfy - because they are backed
by a quarter of a century's experience-because
they constitute a range from which dne may
choose a valve capable of giving superlative
results in any particular stage-because the
very latest machinery and most precise instru-
ments are used in their construction. For
these reasons and because skilled engineers
are constantly working to investigate the
further possibilities of radio generally, you
should always iniist on the "valves that satisfy"

.

.s yosir dealer for a copy of the new B.T.H. v.,17.,

leafier, -

B
TMH

Sold by all good Radio Dealers
-

The British Thontion- Houston Co. Ltd.

1____

2606
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Invaluable to
EVERY Amateur
and Constructor.

The " POPULAR WIRELESS "

BLUE PRINTS
of TESTED CIRCUITS

Every wireless amateur and every wireless constructor
will find these " POPULAR WIRELESS " Blue Prints
absolutely reliable. They have been most accurately
drawn, and every circuit has been tested under normal
broadcasting conditions by the technical staff of

" Popular Wireless." It will be seen trom the complete
list given below that the series covers a very wide

field. The veriest tyro will find each print most
straightforward to follow and the receivers most easy
to construct.
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, withotit 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.
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.P. (with Switch to Cut Out

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

for 1. 2. or 3 Valves).. -

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 Street,
London. E.C.4, enclosing a stamped addressed envelope

and a postal order for 6d. for each Blue Priht Ordered.
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4,000 ohms.
30/.

robin
Q -type

120,2,000 or
4,C00 ohms.

£15. -15s. -

The Loud
Speaker in
the large
photogr ph
above is the

*town
11.3 Q.

2,000 ohms
3. 5s.

3ro(tni 1-1.3 Loud Speaker
2,000 ohms. only £3 f

Good news for Crystal
Set users!

Now it is possible to work a Loud
Speaker from your Crystal Set without Valves

Where is the Crystal Set user
who has not longed for the day

when he could put away his head-
phones and obtain loud speaker results
without the use of a single valve ?
In the past this has been but an idle
dream-to-day it is an actual fact. The
makers of the world-famous Nrettm
Loud Speaker have made it so, and this
Winter you can dispense with Head-
phones and listen to a Loud Speaker
whenever you wish-with not a valve
or an accumulator in your home.
Behind the new rotun Crystal Ampli-
fier there is a record of months spent

in experiment and research. Months,
however, that have been well -spent
-for the perfected result brings to

thousands of Crystal users, the long -
desired boon of Loud Speaker repro-
duction.
Ask your Dealer to demonstrate the

rohnt Crystal Amplifier to you. You'll
be amazed at its simplicity - the
only accessory needed is an ordinary
41 -volt dry battery; you'll be de-
lighted with the volume and the tone
with which it enables
the Loud Speaker to re-
produce the broadcast. S.

WHICH LOUD SPEAKER ? Every purpose and every pocket is served by one of the nine Loud
Speakers in the ii3rown range. Ask your Dealer for a Catalogue and get him to demonstrate

the Crystal Amplifier on the one which suits your own requirements.

S. G. BROWN, LTD., Western Avenue, North Acton, W.1.
Retail Showrooms :-19, Mortimer Street, W.1. ; 15, Moorfields, Liverpool

'
67, High Street, Southampton. Wholcsftle

Depots i-2, Lansdown Place, West Path ; 120, Wellington Street, Glasgow ; 5.7, Godwin Street, Bradford ; Cross House,
Westgate Road, Newcastle ; Howard S. Cooke & Co., 59, Caroline Street, Birmingham ; Robert Garmany, Union Chambers,

Union Street, Belfast, North Ireland.
Gilbert Ail. 521
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Pearl diving
by natives
in the Indian
Ocean.

In three types
Red Band
For H.F. use
I:8 volts .1 14 /.

Black Band
The Detector
rs volts .1 14/.

Stentoe Two
Power Valve
1'8 volts "15 18/6

,,!11+it&_:WOOLLCO'r-r

The cultured pearl and the
kalenised filament

By the, ingenuity of man it is now possi,
ble to hoodwink our friend the -Oyster
and persuade it to produce pearls to

order. This is the simple method employed
in the East. An irritant is introduced into
the shell. Almost immediately the creature
begins to cover it with layers of a nacreous
substance. Ultimately a pearl is the result.

,.
Split a cultured pearl in half and you will
find that the core, and the surrounding
layers are one homogeneous mass. It is
quite impossible to separate either the
layers or the core.
Thus from the bed of the sea comes an
interesting parallel for every valve user.

- The new Cossor KaleniSed Filament is just
as much a homogeneous, mass as is the cul.
tured pearl. In a similar manner it is
formed layer upon layer. And just as the
nacreous layers in the pearl cannot be
separated from their Centre, so the kalenised
layers in the Cossor Filament cannot
become detached in use from their metal
core.

Coss

This new Cosso Kalenised filament is one of the out,
standing contributions to Radio this season. At last
there. is available a complete range of 2 -volt valves
which- function practical y without heat. Yet the
eke rein emission is tJ-rif c-many hu: dr, do of times
greater than the emission of the ordinary bright emit,
ter.." Because this kalenise filanient never becomes
b'st it can never crystalise. It always retains its
pliability. Even after 2,000 .hours use it is as supple
as the day the valve wa., made.
Remember, t o, that the process of kalenisation
actually _builds up layer upon layer until the cross
section of the filament is exceptionally large. That
tact-eombined with its low specific resistance, which
permits a considerable increase in length= shows why
.;.he new Cossor Dull Emitter has entirely recast
popular ideas to what a 2 -volt valve can do.
No longer is it necessary to use 4 -volt valves to
obtain big volumethe new Cossor Point One will
give better results - greater sensitivity - improved
tone-and a 1 the volume your Loud Speaker can
handle-with the miserly consumption of one -tenth
of an ampere and your accumulator will last twice as
long as it would when using 4 -volt valves, with the
consequent red ction in costs. Incidentally, too, a
2 -Volt accumulator costs only half the price of a
4 -volt one. Final!. , do not forget t .e exclusive
Method of Co -axial Mounting which ensures a shock-
proof filament support, and guarantees abiblute
uniforniity between all valves of the same class.

r Point no
Issued by A. C. Cossets Ltd., Highbury Grove, N. 5, Gilbert Ad. 6208.
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National Wireless Week Peer's Brother as Announcer-De Groot Declines
Third National Concert -500 -Words -a -Minute Wireless-The Mars Mystery Message.

De Groot Declines.National Wireless Week.
NEXT week is the B.B.C.'s Birthday

Week of special programmes that
will start in right good style on

Sunday. As all the programmes have been
specially compiled, it will be an S.B.
(simultaneous broadcast) week, but for once
it will be difficult to grumble at this arrange-
ment. A galaxy of favourite artistes has
been secured, many of them world-famous,
and it is very doubtful whether a better
week's wireless has ever been served up in
any part of the world.

" Let Your Friends Listen."
A LL the day -time programmes have been

X-% specially gingered up, too, so when-
ever you listen there will be some-

thing on that is worth while. Don't fort et
that it is NatiOnal Wireless Weak, and
every listener is asked to let his non -wireless
friends, share his 'phones or loud speaker,
just to show them what they're missing.
" PerMit your pals to participate " is good
advice, for the programmes are always on
the ether, and everyone should get his share.

Peer's Brother as Announcer.
" WHO is the nice announcer that reads

Y even the most prosaic announce-
ments as though they were poems? "

asks a fair correspondent.
I think she must be referring to the Hon.

David Tennant, who has just been ap-
pointed announcer at 2 L O. He is a
nephew .of Lady Oxford, and brother of
Lord Glenconner.

Queen Marie's Microphone Engagement.
MILLIONS of American listeners were

disappointed on October 24th, when
the twenty-one wireless stations

linked together to broadcast a speech by
Queen Marie of Roumania announced that
it was " off."

Apparently Queen Marie reached the
studio half an hour too soon, and when
informed that a little time must elapse
before the 'arrangements could be com-
pleted she left to keep other engagements.
This is one of the biggest radio disap-
pointment ever known, for owing to Queen
Marie's popularity many millions had
arranged to listen in.

TilE

tncill-Xleeitccaoclinti
cttn,, De G
Orchestra is to

be renewed.
" I would have accepted any offer within

reason," said Mr. de Groot recently, " but
the B.B.C.'s offer was so inadequate that it
would mean working for nothing, after all
expenses were paid.

Whatever the cause, it seems a thousand 
pities that such an enjoyable feature of the
programmes should be dropped.

M. Edouard Belin, the French Television expert.
in his laboratory at Malmaison.

Exhibitions at 2 Z Y and Dublin.
THERE are only a few days left of Man-

chester's Wireless Exhibition that is
now in full swing at the City Hall,

Deansgate. The doors will close on Satur-
day, November 6th.

It has been suddenly announced from
Dublin that a wireless exhibition will be
held in that city this year, only a couple of
weeks' notice being given that the show
would take place "during the first week of
November."

Making It Worse.

" MY
set whistles, and groans, and howls'
and chirps, and -shrieks," writes a
Scotch reader of " P.W.", " so I

The

have been advised to get more H.T. What
is likely -to be the result ? "

Hoots; mon !

B.B.C.'s Third National Concert.
THE third of the B.B.C.'s National Con-

certs will be held on Tuesday next
. (November 9th), with the famous
composer, Dr. Richard Strauss, conducting.
A first-class programme has been arranged, -
and there will probably be a big attendance
at the Albert Hall to see the composer of
"Der Rosenkavalier ", conduct the huge
National Orchestra.

Revolutionary Radio ?
WKITING to the Editor of "The

Times," a Reigate listener tells of
picking- up Communist propaganda

recently, using a 4 -valve set tuned to
about 1,100 metres. After a talk in
Russian there was a talk in English, and
inquiry at the B.B.C. offices- elicited the
information that several listeners -had heard
the Communist speaker. Although' it has
often been predicted, thiS is, I believe, the
first time that such a transmission has-been
picked up clearly in England.

Ex -Premier's Travel Talk.
THE Rt. Hon. J. Ramsey MacDonald,

- M.P,, is due to give us a talk froth the
London studio on December 2nd. His

subject will be " Forty  Days end Forty
Nights in the Sahara,"and the ex -Prime
Minister will recount the story of the holiday
he is now enjoying in Northern Africa.

At present he is travelling by motor- and
caterpillar -car in the desert, and he will not
return to England until a few days before
he faces the microphone.

London Wireless Lecture.
AMEETING of the Institute of Wireless

Technology will take place at the
Engineers' Club, Coventry Street,

W., on Wednesday next (November 10th),
at 7 p.m., when Mr. A. H. A. C. Cranmer
will read a paper on " High -Speed Auto-
matic Transmission."

Britain's Radio Communications.
THE success of the Marconi Wirele-ss

Beam service to Canada, announced
recently, gives Great Britain a

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

definite lead over all nations in, the system
of overseas communications. With Rugby
for all-round cOmmunication, and the
various beam services for direct communi-
cation betWeen the Mother. Country and
the Dominiqtra, the British is the most
up-to-date and efficient system in the world
to -day.

506 -Words -a -Minute Wireless.
iZTRINGENT' Post Office conditions laid
Li it doWn- that the 'stations must be

capable of sending and receiving._
500- letters per -mintite, in both directions.
During the tests the speed of 500 whale -
words a minute was frequently attained,
thus triumphantly vindicating Senatore
Marconi!s"Cofifidenee in the new system.

Now that Canada is working. tests are to
begin shortly with South Africa and
Australia.

Can You Beat It ?
AFRIEND of mine was staying at East-

bourne recently, where he heard a
man grumbling abcut his 5 -valve

portable set.
" It's not half loud enough," he com-

plained to a pal, who had a reputation as a
wireless wizard.

" Well, you connect it all up ready for
use next Sunday," said the wizard, and
we'll take it down to a shelter on the front.
We can see the Grand Hotel from there, and
Albert Sandler will be broadcasting that
night, so we can test it out on real loud
signals !"

"May Day."
MAY -DAY " is the airman's " S.O.S."

And it was a very thrilling " May -
Day " message that , Croydon

aerodrome received recently, when a British
aeroplane was forced to come down in the
sea, near the French coast.

Within a few minutes of the message
being broadcast the plane was skilfully
brought down to the water, the passengers
clambering on to the tail and looking
anxiously over the waves far assistance,
whilst the machine started to sink slowly
under them.

Fortunately, all were saved-a tribute
to the skill of the pilot and a lesson on the
value of the radio May -Day."

Say it by 'Phone.
IT is reported from Atherica that following

the, success of the Marconi Beam
System of telegraphy, revolutionary

developments in transatlantic telephony
will take place shortly. Listeners will
remember that many months ago ordinary
telephone subscribers in this country were
linked up by wireless with American sub-
scribers, conversations being as clear as
over the inland system. Now, we are told,
the practical application is in sight.

Before the end of the year the giant
Rugby stations may be handling a com-
mercial telephone service, and any British
subscriber will be able to " say it by tele-
phone "-to New York !

Beam for Broadcasting.
HALLO ! " said a familiar voice to me

over the telephone a few days ago
-a voice that was once the most

Litmus lin 'Britain. ft belonged to

Burrows, now Director of Geneva's., In- - Perhaps " There's something in that "-
ternational Broadcasting Bureau, and as the experimenter said, when he touched
formerly " Uncle Arthur " of the B.B.O. two of the terminals of his H.T. Battery
He was over in Britain for a few days on Eliminator (220 volts!).
business, and was ver47 interested in the
possible application of the new " beam "
wireless to broadcasting. Senatore Marconi
himself thinks tilt eventually the wireless
beam may link one broadcasting station to

ETECHNICAL TERMS ILLUSTRATED. 1-1.

= .

"T DON'T think I 'like your persis- El
ET 1 tence,
I-- . . Or your offer of two -fold subsis- El

tence," -2

,, Said the saucy young miss. -7.

But he gave her one kiss
--.-,-,.. Which overearneall her _AAANNiw.__ ------:

itiamiiiiiiiialemtaittakimilltlimaliliiiiiiiiiiiilmemaii7::

another, at long distances, so " Uncle
Arthur " was already making allowances
for this aid to the international interchange
of programmes. - - -

B.B.C.'s " Unfair Competition."

T" pessimistic statements of Mr. Wm.
Boosey that the concert industry
is being strangled by broadcasting,

have not been taken very seriously. The
B.B.C. made a statement on the subject
in the course of which they said plainly :
" The real trouble is that the concert
industry has not tried to live side by side

 with broadcasting in this country,- but has
tried to stop,broadcasting."

2iiiiiimilinniiiiiiiiimiiiinititiniwiiiiiiiiiiimillititumili

SIR ORT WAVES. _-
...,:::

---=-_ " Popular Wireless " is printed in black and
white, but it is read with interest.

El: * =
= E
= The latest DX record has been made by Mr. F.
= Spinks. His wife upset the frying pan over his

set and he got grease. (Greece.) A Popular a-
= Weekly. E

* * *= =
= A loud speaker no bigger than a thimble E

has been suggested. We would suggest that E
these should. be incorporated in umbrellas, E

= books, collar -studs, etc. == * * =
= A new degree. " Complete education courses E.
E are to be given by the B.B.C.," we read. Who, E
= I wonder, will be the first B.B.A. ? " (" Daily E
E Herald.")

_

* * *
7

One of our readers writes to say that his E
wireless receiving set is not stable. Perhaps that E

= is the reason why his loud speaker is a little E
= " hoarse " !- * * *

2=
= We understand that radio scenes have been E
E incorporated in a revue. We have, of course, E
= also known this sort of thing to happen in many E
= private houses. - -1-

= B.B.C. Corporation. Fifteen peo ple nominated
= for seven seats. (Headline in the " Man- U
= cheater Evening' Chronicle.") ' . E
=7... 11 ali lhwi sa ys

.ounds to us more like the Underground =
== * , * *
_=

E 9.30. Topical Talk. S.B. from London. =
Local News. ==

= Cert. S.B. from London. 7-= , " Wireless Programme."
E This last item will thoroughly annoy the book- E
E makers. (" Humorist.") E
= . * * * E=s Extract from book : " He listened in with .-77..
F.- rapt interest?' .-

1-:E Why didn't he use headphones? _
E *

7_ Resistance.

Wireless Puff -Puff. " When you sneeze in Fr'.
E front of the microphone you create enough power U
E to drive a train," said Mr. J. H. Whitehouse, of
:7: the B.B.C. at Chelmsford, (" The Evening E
E News.")
a If the coal strike continues much longer, E
E would this not be a very useful idea ?=
7111111114111111111111111111111111111111111111111111l1111111111111111111111111r;

New British Coast Station.
ANEW P.O. wireless station is to be

erected at Mablethorpe, Lincoln-
shire. It will beused for messages to

Northern Europe, and will also be available
for the ordinary duties of land -station
communication with ships at sea.

The Broadcasting Commission.
ACCORDING to the latest information,

tile new Commission to control
broadcasting after December 31st,

under the Chairmanship of Lord Clarendon,
si ill he as fgllows : Lord Gainford, Mrs.
Philip Snowden; Sir J. Gordon Nairn (late
('ompt roller of the Bank of England), and
Mr. Montague Rendall, who two years ago
was the Headmaster of Winchester.

The Wireless University.
JUST because the B.B.C. has announced

the names of a committee to inquire
into the idea of a wireless university,

the talk -hating section of listeners has
" got the wind up." There is no need, for
on no account will the programmes be cur-
tailed for the uplift stuff.

Sir Henry Hadow (Vice -Chancellor of
Sheffield University) is to be Chairman,
the other members being Mr. J. C. W. Reith
and Mr. J. C. Stobart (B.B.C.), Hon.
Oliver Stanley, D.S.O., M.P., Mr. W.
Graham, M.P., Miss Grace Hadow, Prof.
Peers, Mr. E. Salter -Davies, and Capt.
L. F. Ellis, D.S.O., M.C.

Visual Wireless Compass.
AWONDERFUL new wireless direc-

tion -finder has just been demon-
strated by Mr. R. A. Watson Watt,

the inventor. It enables shore stations to
show ships or aircraft their actual compass
bearings. Attached to the receiver is a
phosphorescent dial, from which the
position can be seen at a glance.

Mars Mystery Message.
WHO sent the mysterious M's that were

picked up on the P.W. I4 -valve set,
when listening -in for Mars ?

As luck would have it, I was not in the
room at the moment they were received,
but was engaged at the 'phone checking up
the Rugby transmission with half a dozen
reporters ; but unknown to the P.W. staff
several expert telegraphists .were amongst
the company that -actually heard the M's,
and there is no doubt whatever of their
mySferious nature.

The Unaccountable Hush.
THE coming of the two Morse letters,

without any accompanying call -sign
or means of identification, was in itself

an extraordinary fact. But quite as in-
explicable was the uncanny hush that pre-
ceded the call. .The loud working of the
various commercial stations suddenly faded
and died down, and it was on a queerly
quietened background that the " M M '
came through.

The whole effect of the signals was very
weird 'a:nd mystifying, and it certainly
created a sensation for the critical crowd
of listeners that filled the room.

ARIEL.
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IN these days of the multi -valve receiver
it is rare to hear of a receiver employing
less than two stages of H.F. amplifica-

tion becoming popular in the United States.
In England, on the other ,hand, where the
crystal receiver is still very much in evidence,
there is very little demand for a receiver
which makes use of more than a single
stage of H.F. amplification. It must be
remembered that the, higher scale of wages
which are prevalent in the United States
enable the working-class radio "fan" to
indulge in his favourite hobby much.more
liberally than do the wages of the Britisher.
Crystal receivers are practically Unknown
in the United States.

Several Novel Features.
 There is an exception to every rule, as is

amply proved by the fact that the " Univer-
sal '-a receiver employing but a single
stage of H.F. amplifieation-has met with
the general approval Of wireles "fans in
America. The Universal " is a four -valve
receiver with several novel features in-
corporated, and, providing ordinary care is
taken. it may be built by the average "fan "-
Without fear of the "usual snags, charac-
teristac of trick circuits, cropping up.

' First described in " Radio Broadcast "
some months ago, the circuit his met with
such unqualified approval that many other
papers in the States have reprinted the
article for the benefit of their readers.

* -.--.--..-4.--4-4-4-4--4-4--4-4-4,-4-4-4-e- *
A Description of a Four -valve Re- +
ceiver which has become exceedingly

. popular in the United States.
_By 'LAWRENCE W. CORBETT.

(Our Correspondent in. New York.)
* -----*

It has been said that it is impossible to
include quality and sensitivity in one re-
ceiver, but this statement is often mis-
construed. While a sensitive receiver will

coming is due to the fact that so many
extraneous noises are received while a
receiver is set at its most sensitive point for
distant reception, and these noises naturally
do not enhance the quality. What should
be said is that the quality of distant stations
will not appear to be so good as the local
ones, no matter how perfect is the set.

Good for DX Work.
The " Universal " combines sensitivity

and quality. It will give well-nigh perfect

The panel lay-aut while being neat, is almost severely symmetrical, but all the controls are very accessible.

bring in local stations with perfect purity
of tone, the quality of the distant stations
will appear to be not so perfect. This short -

quality on the locals (providing the audio-
amplifier is built with meticulous care and
with good transformers, chokes, or re-

sistances) and is a good
circuit for reaching out.

Referring to the circuit
diagram given herewith, it
will be seen that the circuit
consists of an H.F. am-
plifier auto -coupled to a
regenerative detector, and
the standard L.F. amplifier.
The set will not radiate and
cause interference for the
H.F. valve is neutralised,
the Rice system of neutral-
isation being incorporated.

In America, most H.F.
amplifiers are transformer
coupled, the tuned anode
system being rarely, if ever,
used. Transformers are
used because of the voltage
stepup obtained between
stages. The " Universal"

ORPVN BY is, perhaps, the nearest
StRon. 11, a f6". (Continued on next page.)
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THE " UNIVERSAL"
# RECEIVER.
if (Continued from previous page.) +

*
approach to the British tuned anode system.
A step-up effect is obtained as in the
standard transformer system, and therefore
this -system should be more efficient than
the tuned anode method of coupling,
whereby no step-up is obtainable.

Referring again to the diagram, we note
that the aerial tuning system consists of the
usual primary and
secondary circuits, the
former being untuned.
The single circuit
aerial tuning receiver
is practically obsolete
in America, although
the Ultra Audion is,
unfortunately, s ti 11
used a little. In the
diagram, L I represents
the primary, while L2
is the secondary, the
latter being tuned by
Cl, a variable con-
denser of approxi-
mately '0005 mfd. C3,
the neutralising con-
denser, is a neutro-
dyne condenser and
has a capacity of about
.000025 infd.

As we look to the
right in the diagram,
we come to L3 and L4. The first is the
coupling coil, which has a tapping, and the
second, L4, is the reaction or " tickler" coil.
This latter is coupled to the coupling coil
in a fixed position, and regeneration is con-
trolled by the variable resistance, It5,
across it. This resistance has a range of
approximately from 500 to 50,000 ohms,
and permits of very accurate adjustment.

Coil Winding Details.
Both sets of coils are wound on cardboard

or ebonite tubes of 21 in. diameter. In the
first unit the secondary has 59 turns of No.
24 D.S.C. wire (this is the winding across

4tc which the variable condenser is connected).

necessary if an ordinary tube is employed
in this last stage, but some grid bias is
recommended to cut down the H.T. battery
consumption. If only 41 volts are used for
grid bias, connect the terminal marked
G.B. - 9 to that marked G.B. - 41. Also
in the diagram are shown three distinct
terminals for H.T. These are approximately
33 volts, 67 volts, and 100 volts. The
values are definitely only approximate, and
the tube manufacturers' values should be
adhered to.

If a power valve is not used in the last
stage, the third terminal may be omitted.
the connection to the loud speaker going to

A centre tap in this coil connects to a choke
coil and the other end of, this latter con-
nects to the -- 42 volt terminal of a grid
battery. The centre of this coil is now
covered with some material such as Empire
cloth, and on top of this secondary are
wound fifteen turns of the same wire, as
specified above. These fifteen turns con-
stitute the untuned primary which is con-
nected to the aerial and earth terminals of
the set. We have now completed Ll, L2.

We next turn to the coil unit comprising
L3 and L4. The coupling coil, L3, has the
same number of turns as the secondary in
the aerial circuit, namely, 59. The tap

When studying this photograph readers should remember that American components were used in the construction of the receiver.

which connects to the plate of the pre-
ceding valve and to one side of the neutralis-
ing condenser, C3, is made 39 turns from the
grid end of this coupling coil.

The filament end is covered with a small
width of Empire cloth, and fifteen turns
of the same wire are wound on top of it.
These fifteen turns constitute the reaction
coil, or " tickler," as it is termed in America.

RI, R2, R3, and R4 are filament rheo-
stats, their value depending, of course,
upon the tubes employed. Preferably a
power valve should be employed in the last
stage, otherwise if the L.F. amplifier is a
good one, overloading is sure to occur.
The 9 -volt value of grid battery will not be

The lettering may confuse those readers unacquainted with American practice, so it should
be noted that G is the earth terminal, and that A = = ILT., and C = grid bias.

the 67 -volt terminal instead, which is also
connected to one side of the transformer
primary connected in the plate circuit of
the detector valve.

The Wiring Connections.
All the other lettered parts are given

their values on the schematic diagram.
such parts as the grid leak being apt to vary
in value slightly depending upon the type
of tube employed.

There are so many wireless enthusiasts
these days who wish to build their receivers
at home that it would not be out of place
here to detail point-to-point connections
for the " Universal," for the benefit of those

readers who, may not be
able to follow clearly the
technical diagram. The
connections are as follows:
Aerial terminal of set to
beginning of primary coil,
LI. Earth terminal of
set to end of primary coil,
Ll. Beginning of second-
ary aerial coil, L2, to grid
terminal of valve socket
of first (H.F.) valve, and
also to stationary plates
of the variable condenser,
Cl. Mid tap of coil L2
to choke, and other end of
choke to grid bias terminal
of set - 41 volts, and also,
with as short a lead as

,possible, to one side of
secondary of first L.F.
ransformer.

The bottom connection
of the secondary coil, L2,
connects to the other
terminal of the variable
(Continued on next page.)
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(Continued fromprevious page.)
RECEIVER.

condenser Cl, and also to one terminal of
the neutralising condenser, C3. The other
side of the neutralising condenser goes to the
plate terminal of the first (H.F.) valve, and
also to the tap on the coupling
coil, L3. The top of the sis)
coupling coil now connects to (t)

one side of the fixed grid con-
denser of about .00025 mfd.
marked C4, and also to stator
plates of the variable con-
denser C2. The othePside of
C2 finds its way to the re-
maining connection of L3, to
the H.T. + 67 terminal, and to
one side, of the primary of the
second L.F. transformer. -

The side of the fixed grid
condenser which yet remains
unconnected is connected to
one end of the 'grid leak (which
may be of the variable type)
and to the grid of the second
valve (the detector). The plate of this valve
goes to one side of the 15 -turn coil IA, and
to the variable resistance R5, which controls
regeneration. The remaining lead of L4 goes
to the other connection of the variable
resistance and to one of the primary
connections of the first L.F. transformer,
and to one connection of C5, a .002 mfd.
fixed condenser.

ORA, e di

SEA:NO. A, 26,

stats combining and connecting to the
accumulator terminal plus on the set.
Connect the remaining grid -leak connection
to L.T. plus, and we have finished.
lisutralisIng The Set.

If at first the set does not go as well as it
should, the first steps we take are to try
reversing the leads to the reaction coil,. L4,
afterwards doing the same with the L.F.
transformer primary leads. These are
rather obvious steps, one would think, but

The Filament Wiring.
The remaining terminal of C5 is led to

the remaining terminal of the primary of
this first transformer, and thence to an
H.T. terminal on the set for 33k volts.

We still have one connection to make
to the secondary of the first transformer,
and another to the primary of the second
transformer. These are connected to the grid
and plate respectively of the third (first L.F.)
valve. The grid of the last valve is now
connected to one end of the secondary
winding of the last transformer, the other
end of this secondary winding going either
to the grid bias terminal - 41. (which also
connects to the secondary of the first trans-
former) or to a second negative grid bias
terminal if the tube requires a higher grid
potential than the first, which will be the
case if a power tube is used.

A fixed condenser, 06, of approximately
'0005 mfd., may be found useful across the
secondary terminals of this second trans-
former. The plate of the last valve connects
to one of the output (telephone) terminals,
the other output terminal going to the
H.T. +100 volt terminal if one is used, or
to the already mentioned 90 -volt positive
H.T. terminal. A fixed condenser, shown
dotted (C7), will often be found advan-
tageous connected across the whole H.T.
battery supply.

We next consider the filament wiring.
Connect one filament terminal of each valve
socket to a wire which, via a switch (if one is
used), connects to the terminal of the set
to which the L.T. minus, H.T. minus, and
G.B. plus all connect. We now lead the
remaining filament terminals on the valve
sockets to one side of their respective
rheostats, the other terminals on the rheo-

it is surprising how many people will
consider them too obvious -to try.

When the receiver is completed and
apparently opelating correctly, we set about
the neutralisalion process. Tune -in a
station on about 300 metres whose signals are
not too loud, with the detector oscillating.
The condenser C2 should be tuned until the
whistle is quite loud. Now the condenser Cl
should be- tuned, and it will be noticed that
the whistle will vary in pitch as this
condenser is turned. Adjust the neutralising
condenser C3 until it is in such a position
that when Cl is turned the whistle will
vary in intensity only, not pitch. When this
state is reached, the set can be seid to be
neutralised. Don't imagine that because
the set is neutralised it will not squeal. It
certainly will, but these squeals do not reach
the antenna Circuit with any degree of
strength because the H.F. valve is neutral-
ised and the detector valve is causing the
squeals.

An alternative method of reaction control
which has been found very successful in the
" Universal," is shown in Fig. 2. Some
may find that smoother control, with less
critical adjustment, will result with this
wiring.

* --0.00-- -0T0-0.^...0.-0 .41N.
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HIGH AND LOW RESISTANCE
'PHONES.

FROM A CORRESPONDENT.

THERE is many a pair of low -resistance
headphones of the 120 ohm. type hang-
ing idly in the workrooms and dens of

wireless amateurs on account of the pre -

LEPHONE 7AANSPORMER
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vailing belief that it is im-
practicable to employ them
In conjunction with the more
popular high -resistance type
of 'phones.

This is quite a mistaken
idea, however, as the fol-
loWing circuits will show.

Circuit _1 indicates; a
method of employing a low -
resistance headphone and a
high -resistance one together.
Of course, as will be noticed.
a step-doWn telephone trans
former is needed in the
circuit, but such instruments

are not difficult to procure, especially from
dealers in surplus radio goods.

Circuit 1 is especially suitable for use in a
valve set employing high impedance valves,
whilst the . alternative Circuit 2 is more
especially of use for dealing with signals
which are weak in intensity.

In a Crystal Circuit.
Circuit 3, which is. really the same as

Circuit 2, shows the method of utilising the
high and low resistance 'phones in any
ordinary crystal circuit.

After all, many of the low -resistance
'phones which are seen in a discarded
condition nowadays are very efficient
articles, and therefore there is no reasonwhy
they should not be given anew life of useful

 activity. The above methods show the
means of bringing this about.

The use of low -resistance telephones is
even advisable when extension' leads are
run and the transformer, completely isolates
them from the H.T. current.

CI:=0/1111001111M
17.12:1150111MIKM
123.7.7Z.MallICREZCINS
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BROADCAST NOTES
BY OUR BROADCASTING CORRESPONDENTS.

The New Board-" Hassan "-The Concert Industry's S.O.S.-Uncertainty at
Savoy HilI-A Suggested Labour Board.

The Corporation Stakes.
THESE have now been run and won.

The announcement of the names
by the P.M.G. has not been received

with an ereess of enthusiasm throughout the
count.% . Those who take an intelligent
interest in the future of broadcasting are
almost unanimously of the opinion that the
present Board of the B.B.C. is both more
capable and representative than the new
Board.

Lord Gainford, Sir William Noble, Sir
William Bull, Mr. McKinstry, Maier Basil
Binyon, Mr. John Gray, Mr. Kellaway,
Mr. II. M. Pease, Mr. Reith, and Mr.
Burnham are regarded by the average
listener as a much better " " than
Lord Clarendon, Mrs. Snowden, Mr. Ren-
dall, Sir Gordon Nairne, and Lord Gainford.

The chief cause of alarm and despon-
dency is the disappearance from the Board of
Mr. Reith. It is contended in official circles,
however; that as Director -General his power
will be undiminished. This remains to be
seen. Meanwhile, there is no doubt n hat -
ever from the changes in the Board that the
" Man in -the -Street " is to have much more
generous doses of education and uplift than
at present. The only permanent curative
will be a prompt slump in licences.

Wireless League Campaign.
The Wireless League, as the chief organis t-

tion of listeners, is appropriately tackling
the question of broadcasting finance. A
big campaign has been started throughout
the country, and some newspapers are
assisting. This move is analogous to that
of the A.A. against the raid on the Road
Fund.

The result of the Wireless League effort
should be to stir up a considerable volume
of discontent and alarm among private
members of the House of Commons. There
is a growing feeling of apprehension among
listeners in the rural constituencies. There
was already doubt about the change in
control. Now suspicion about future
financial restriction has changed the doubt
to alarm.

A Radio " Hassan."
- Listeners will recall with delight the
B.B.C. performance at London last winter
of " Hassan' with most of the original east.
There is to be a radio revival on No 'ember
21st but this time it is proposed to use
not the original theatre players, but a new
cast of artistes more accustomed to studio
work and conditions.

Permanent Concert Party.
The B.B.C. arc considering the formation

of a.permanent concert party. The problem
is regarded as entirely one of finance. Most
outside critics of broadcast entertainment
are of the opinion that a permanent concert
party would not be a success. Particularly
on the light bide, it is of the utmost import-

ance to " ring the changes " over the ether
at least every six months however meri-
torious any performance may lie.

The Concert Industry's S.O.S.
Readers of this page would have been

prepared for the call for help that has gone
up from the concert industry. But
a carefully planned stunt to stampede -
public opinion completely failed.

The concert industry imagined that the
threat of the transformation of the Queen's
Hall into a cinema would so arouse popular
consternation that the Government would
be forced to exact a special levy on broad-
casting funds without giving to the B.B.C.
any compensating advantages whatever.
This campaign has an eye to the £900,000
of licence money lying idle at the Post
geSSItfitfissiffieseseeseseseseseesessiesfiesse

THE PROGRESS OF
F._ "POPULAR WIRELESS"

Largest Circulation of any
British Wireless Journal.

= OUR readers will have noticed that
recent issues of this journal have
been of extra large size, and that

for 3d. the value offered has been excep-
tional. This has been possible because
of the confidence of readers and adver-
tisers in " P.W.," which not only has
the largest circulation of any British
Wireless Journal, but carries the
majority of the best radio advertisements.

LAST week we started a new eight -
page supplement for the Con-

-
structor, edited by Mr. Percy W.

Harris. We have other plans in view
which will once more enhance the
popularity and value of " P.W."
WATCH THESE PAGES FOR EARLY

ANNOUNCEMENTS.

Office. But it is not coining off. The
B.B.C. wisely held their hand until the
concert people had shot their bolt.

Then Savoy Hill told the press that both
in 1924 and in 1925 they had offered to
guarantee the concert industry for a reason-
able arrangement. In the latter year the
B.B.C. went so far as to suggest to Mr.
William Boosey, of Chappell's, that they
should co-operate in the formation of a
permanent trust for the maintenance of the
Queen's Hall as the musical centre of
London. The answer to each overture was
the same-" there is no possibillty of
compromise between broadcasting and the
concert industry ; we must fight you to the
death."

Notwithstanding the considerable pro-
vocation of such an attitude the B.B.C.

refrained from declaring war. But when
the concert industry definitely tried to
prevent any artistes of distinction from
bfoadcasting,  the B.B.C. had to move,
out of regard to its duty to listeners.

The series of National Concerts at the
Albert Hall was a tremendous retort. They
have still the alternative of negotiation -and
co-operation. But the maintenance of the
attitude of hostility will be followed by the
centralising- in the hands . of the B.B.C.
of all the music interests of London.

This would be a good thing for music
itself.. Therefore it is profoundly to be
hoped that the concert industry_ recognises
its impotence in time to save something
from the wreckage.

Mabel Constanduros ab'Christmas.
Many listeners, particularly the boys and

girls, will be glad to hear that Miss Mabel
Constanduros is to give this year a repeat
performance of the Christmas party, which
was so richly enjoyed last year.

" Pericles " for Armistice Day.
According to present plans at Savoy Hill,

Professor Gilbert Murray will declaim the
funeral oration of Pericles as part of the
" In Memoriam " programme on Armistice
Day. A suitable talk will be broadcast to
schools at 11.15 on the morning of Armistice
Day.

Uncertainty at Savoy Hill.
Visitors to Savoy Hill are being impressed

by a decFne of morale. There is a feeling
of apprehension, jumpiness, and gloom
in place of the old familiar buoyancy,
enthusiasm, and optimism. The chief
reason for this change is the prospect of
financial starvation, and all that this will
mean in the decline of programmes.

The second reason is uncertainty about
the attitude of the new Board. The third
reason is the consciousness that when the
new system of distribution is introduced,
the jobs of about two-thirds of the present
staff will automatically vanish.

The position of ex -employees of the
B.B.C. is peculiarly unfortunate. If they
are on the dramatic or artistic side, they
have no chance of employment on the stage
or in the concert industry, because .of the
relentless hostility of the old rivals of
broadcasting. If they are on the other sides
of the work there are simply, no jobs for
them. It is to be hoped, therefore, that the
Treasury will not be mean in its scale of
Compensation to the large band of broad-
casters about tobe turned loose on a cold
and unsympathetic world.

A Labour Board of Broadcasting.
Further particulars are now available of

the probable constitution of a Labour Board
for Broadcasting in the event of a Labour
Government succeeding to office before the
end of the tenure of the first Board of the
British Broadcasting Corporation. Mr.
George Lansbury is to succeed Lord
Clarendon, Mr. William Graham will replace
Sir Gordon Nairne, Miss Helen Wilkinson
will follow Mrs. Snowden, Mr. Hamilton Fyfe
will replace Mr. Randall, Mr. Frank Hodges
will substitute Lord Gainford. There would
appear to be little doubt that broadcasting,
in the future, will be the prey of political
fortune and misfortune. A Board such as
this offers an excellent chance of rewarding
 hard political workers.



Popular Wireless, November 6th, 1926.

OUR fourteen -valve set was not designed
and built solely for the Martian
experiment, and it will figure in

some other very important experiments in
the future. It is a unit
set, and consists of six
individual panels and
basetoards screwed
down on to an American
whitewood base,
measuring 8ft. x 14 in.

Taking full advantage
of the super -heterodyne
system, the full fourteen
valves can be used on
waves as low as 30
metres. Two special
couplers are employed,

Some idea
of the size
of the set
is given by
this photo-
graph. Mr.
G. V. Lolle,
of the ex-
perimentalstaff, is
holding it
on its end.
The two -
valve su
per -het.
unit is at
the top.Th en
comes a
two - valve
tuned H.F.
stage, fol-
lowed by
the three -
valve re-
sistance-
capacity
H.F. unit.
Another
two - valve
H.F. stage
precedes
the detec-
tor, while
at the very
bottom is
the L.F.panel
which usesf ourvalves.

one for short waves and the other for
the " broadcast band " (300 to 600
metres). Thus the whole sot operates
efficiently on the low waves with the
super -het. unit in circuit, and, with this
removed, the receiver is a long -wave
twelve-valver, capable of handling
wave -lengths between the hundreds
and the tens of thousands.

We realised that there was only the
one way to cover such an expansive

range without carrying any passenger valves.
Every one of the fourteen valves does useful
work in our ." "-valver. As
readers of " P.W." know, it is not a difficult
matter to amplify long waves at H.F., but
a very difficult problem to do this with
short waves. In the latter case, all sorts of

illininifinnunii11110101nifinfinlininiMinininininniffinlim

" E
SEE THE "P.W." 14-VALVER

AT SELFRIDGES

The " Popular Wireless " 14 -
Valve .Set, illustrated on
this page, is, now on view at

E- Selfridges, Oxford Street, and
may be seen by visitors.

Mr. P. R. Bird, Chief of the
Queries Dept., will answer.
technical queries put to him
by visitors carrying copies of
"-P.W." Mr. Bird will attend 7-1
in the Wireless- DemonstratiOn g:
Lounge' at Selfridges, from 5.
1.30 to .4. p.m, on November E
4th,5th, 11th, 12th,18 and 19th.

difficulties are encountered. Seven stages
of H.F. well spaced and carefully laid out
can be operated very efficiently' atfive or
seven thousand metres without the
necessity of complicated screening and
neutrodyning systems. For the short
waves the super -het. unit hetero-
dynes the signals and passes
them on to the long -wave re-
ceiver in the form of
long waves. For all
intents and pur-
poses, the short
waves are
transformed
into long
waves.

A view of the 14 -valve from the L.F. end.
The long -wave coils are in position. Note
the generous spacing allowed for the com-
ponents and the wide separation of leads,
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The detector stage is arranged to act as
a limiter, so that there is no fear
that powerful signals will fuse .L,F. grids
and leads ! We can use the receiver on
either a frame aerial or an ordinary antenna.
Four of the H.F. stages can be tuned, so
that very accurate balancing is possible.
Four 60 -volt and two 40 -volt Oldham H.T.
accumulators and two 6 -volt and one 4 -volt
Oldham L.T. accumulators are used. The
Osram valves were specially selected stage
by stage in consultation with an Osram
engineer. The special coils were wound for
us by Mr. John T. Nichols, of Dalston,
maker of the DX coils.

Easy to Handle.
Great care was taken in the assembly

and wiring, and this part of the work and
much of the calibration and preliminary
testing was carried out with great success
under the direction of Mr. G. V. Colic of
our experimental staff. "

Despite the extraordinary sensitivity of
this set, it is, comparatively speaking, quite
easy to handle and is as stable and "quiet"
as a straight two or three valve of efficient
design.

During the recent press demonstration,

details of
which appear-

ed in the daily
press; our four-

teen-valver was ex-
amined closely while

- in operation by several
impartial experts, includ-

ing the managing director
of one of the foremost wire-

less manufacturing companies
in the country. All expressed

surprise that we were able to ob-
tain such a freedom from back-

ground noises and such docility with-
out any apparent loss of sensitivity.'

Of course, one can build and use a
forty -valve set, but if it is necessary to run

it so that the efficiency of only four or five
valves is obtained, then that would be labour
wasted. To get fourteen -valve sensitivity with

a fourteen -valve set is al-Ai:Tier achievement.



By H. J. BARTON CHAPPLE, Wh.Sch., B.Sc. (Hons.), A.C.G.I., D.I.C., A.M.I.E.E.

WNETHER one resides in the town or
country, it will be found that in
many back gardens there are aerials

erected which defy description. They
appear a mixture of wires, stays, and masts
set at all angles, nearly always at the
mercy of the weather and disregarding all
the accepted canons and laws which must
be followed if the reception of wireless
signals, is to be at all efficient. Now, if
the visible portions of the aerial system are
bad, we may rest assured that the part
not visible to the outside observer-i.e.
the earth lead and earth itself, can be
classed in the same category.

Now, while it is possible to receive
signals on a poor aerial, the selectivity,
for one thing, will be at a premium, and the
broad tuning so often found is, in a large
number of cases, traceable to the imperfect
aerial system. To deal with all the salient
features of an aerial system in one article
in a thorough manner would make the
article unduly long, so I have singled
out on this occasion one particular portion
-i.e. the earth lead, for a short discussion.

Let us, first of all, turn our attention to
the wire itself. It is a subject of much
controversy as to the type of wire to
employ, 'whether a single strand or multi -
stranded, insulated or uninsulated, and so
on. So we will dwell for a moment on this
point and review the facts which must be
borne in mind. Should it not be more or less
a natural sequence to make the cross section
of the earth wire the same as the aerial wire
and down lead ? For example, if a single
18 is used, make the earth lead a single 18,
or if a twin aerial of 7/22's is employed,
the earth lead should be a pair of 7/22's.

Stranded Wire.
There are many people who advocate

the use of thick wire for the aerial, down
lead, and earth lead, especially the last-
named. They bear in mind the fact that
it has a low resistance, but this low re-
sistance is only to the passage of what we
call direct current, such as we draw from
our batteries or accumulators. In the
aerial and its associated leads there exists,
during signal reception, a pulsating or
alternating current which surges first
in one direction and then in another at
an .enormous frequency, this frequency, of
course, 'depending upon the wave -length
of the received station (e.g. if the station
transmits on 300 metres, the" frequency
will be one million).

If such is the case the current has. not
got time to sink right into the wire, but
takes the easier path provided by the

surface, and only penetrates a very minute
amount into the conductor itself. Conse-
quently, if we provide plenty of surface
the resistance to the flow of this high -
frequency current is, considerably reduced.
That is why it is preferable to employ
multi -stranded wire, since the individual
wires, consisting of nearly all surface, will
then be in parallel, and hence reduce the
resistance.

The Earth Lead.
For the maximum efficiency-and, after

all, is that not our aim-each strand should
be separately insulated from its neighbours,
say, with a fine coating of enamel, and
added to that it is preferable to separately
join each one of these strands where the
junctions are to be made to the set and
earth plate. This is not a pandering to
fancy, for, on actual measurements, the
resistance under such circumstances is
found to be less than when the strands are
just soldered in one solid joint. Of course,
if the conductor consists of many strands
of fine wire the task becomes somewhat
tedious, and a compromise may be effected.

No doubt most of my readers realise
that the earth merely acts as one plate of
the condenser formed between the elevated
aerial wires and the earth ; consequently,
without going into any theories of voltage
idist;ibution, it should be appreciated that
f we have a long earth lead there will
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be a comparatively large drop of voltage
laong," itS' length. This means thit the
" earth point on our receiver is not at
" earth potential," but at some value above
it, and hence that is why we see the Oft -
repeated statement, Make the earth lead
short and straight."

Loss of Energy.
With a long earth 'cad in use the reception

of wireless signals is possible on this lead
alone, the aerial itself being disconnected,
the tuning, of course, differing from the
normal dial settings. Now while this
may be useful in an emergency such as a
destroyed or temporarily incapacitated
aerial, it is not an efficient arrangement,
and the, cembination of the aerial and long
earth lead will not give such strong and
selective signals as is the case with the
short earth lead. If it becomes necessary
to choose between a short earth lead and a
" fair " earth and a long lead and a good
earth, the best solution will be found by
experiment, and it is most probable that
the former method will he preferable.

The question also' arises as to whether
the earth lead should be insulated through-
out its, length. We frequently find that
this lead is nailed to the wall or brickwork,
or otherwise left to its own devices, while
extreme care is taken to insulate the aerial
wires and down lead. The function of the
earth lead is to provide a connection
between the receiver and the earth proper,
consequently if uninsulated or bare wire
is employed, partial or inefficient earths are
made along its length. The tuning of the
set is not as sharp, while certain losses
are introduced owing to the close proximity
of brickwork, cement, metal pipes, etc.
This loss of energy is to be deprecated, for
it meahs that the resultant energy passed
to the receiver is reduced. If the 'situation
chosen for the earth lead is such that a
length greater than about 8 to 10 ft. is
required', then it must be properly sup-
ported on reel or similar insulators, and
kept away from foreign " material.

If the one or two points emphasised in
this article are put into practice, an im-
provement in reception will be found to
take place, and attention, can then be
turned to the aerial and earth.

Part of the laboratory belonging to Edouard Belin, the famous French scientist, who is working on the
various problems of television.
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MUCH has been written on the subject
of selectivity ; how it is possible to
cut out the local station and tune in

a distant one by using a frame aerial, a
wave -trap, or other device, and in a good
Many instances such devices have been
More or less successful. There are cases,
however, where such methods constitute a
Waste of time and money ; where the
problem -is best solved by the application of
a, little patience and the use of a slow-
motion attachment for the tuning con-
denser. This is the age of " knife-edge "
tuning, of micrometer dial adjustments

*

*

-Vernier Control is essential to
fine tuning and the following
ideas will prove of considerable
interest to wireless Constructors.

By 0. J. RANKIN.

block of fibre or hardwood which forms the
support for the spindle and pinion. The
crown gear is attached to the top of the
condenser spindle, which is reduced in
diameter if necessary, the block then being

fitted in position and
screwed firmly to the

Fig. 1. Some simple methods of obtaining Vernier control.

which separate stations of close wave-
length, and those who cannot afford to
purchase the ready-made slow-motion dial
may be interested in the following hints on
making an efficient substitute.

Fig. 2. A great ratio reduction can be obtained by
the above.

The arrangement shown at A in Fig. 1

consists of a Meccano crown gear and
pinion, a short spindle with knob, and a

panel. The block may
be shaped as indicated
at B or C, and the ratio
of the gearing should
not be less than 8 to 1.

With this it is pos-
sible. to obtain fairly
fine adjustments. The
one great drawback,
however, is the backlash
or " play " between the
teeth of the gears, and
better results may be
obtained by using
well -adjusted f ricti on
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a device could only be mounted in a vertical
position-i.e. on a horizontal panel.

The arrangement shown at E constitutes
a general improvement. Here we have the
same typewriter eraser, clamped between
two nuts to the top of the condenser spindle,
but the driving pinion is in the form of a
round, tapered rubber cork which engages
the edge of the eraser in the manner shown.
The pinion is elaraped by means of small
nuts to the centre of a short -threaded brass
rod, the lower half of which is made to turn
accurately in a small brass bush mounted
on the panel.

Adjustable Pinion.
Several thin ivashers are placed between

the lower clamping nut and the face of the
bush, these being removed, one at a time,
wheneyer it becomes necessary to adjust
the pinion. At the same time the lock nuts
on the lower end of the spindle are taken
up. Thus we have an adjustable pinion,'
and, by using the same eraser asat D, we
also obtain a slightly larger gear ratio.
Devices of this nature function quite well if
properly arranged.

A much larger gear ratio (and conse-
quently a much finer adjustment) is ob-
tained when the driving pinion is made to
engage the edge of a standard 3 -inch

gear as shown at D,
where a large type-
writer eraser and a
small rubber disc
replace the crown gear
and pinion in the
previous example.
Here one obtains a
smooth and more de-
finite movement, pro-
viding the condenser
spindle turns freely.
This, of course, is
most important, for if
the friction offered by
the spindle is greater
than or equal to the
frictional power of the gear combination,
the device will not function satisfactorily.
The condenser spindle must turn easily, and
for this reason a condenser fitted with such

Fig. a. Another form o. control that is very satistactory.

ebonite dial attached to the condenser
spindle, and it is quite a simple matter to
arrange the pinions shown at D and E

(Continued on next p34e.)
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The knob carrying the driving pulley is
provided with a short spindle which turns
in a brass bush fitted to the panel; the
height of the pulley is adjusted by means
of nuts or washers placed between the bush
and the pulley, and a spring washer with
locknuts is fitted to the lower end of the
spindle. The distance, between the centres
of the two pulleys should not exceed 4 in.

Removable Controls.
For sake of appearance a disc of card-

board, metal, or ebonite might be fitted
over the upturned base of the top dial ; or,
if the 'spindle is sufficiently long, a third
dial might be used. In the former instance
the indicating pointer should be placed

between the pulleys,
inside the belt, and

VERNIER CONTROL
(Continued from previous page.).

(Fig. 1) in this manner. A still finer adjust-
ment is made possible by employing an
intermediate pinion which is placed between
the small driving pinion and the edge cf
the dial. Such a device is shown in Fig. 2.
The small driving pinion consists of a
knurled winding knob taken from an old
watch, the small steel spindle being removed
and a short length of threaded brass rod

G

Fig. 4. A system of removable vernier controls.

soldered in its place. This pinion engages
the top of the driven pinion as shown.

The latter consists of a small rubber
umbrella ring which is clamped between
two washers to one end of the lower spindle,
and so arranged to engage the edge of the
dial. The support is made from a block of
fibre, accurately drilled to take the two
spindles, and attached in the usual way by
means of a single screw driven in from the
under side of the panel. The spindles are
adjusted and set by means of lock nuts.
The lower spindle serves for making fine
adjustments, the final
"knife-edge " settings
being obtained by
revolving the upper
spindle.

Fig. 3 shows another
very efficient form of
reduction. gear which
is easily made up at
hoine. This is ar-
ranged on the belt and
pulley principle, the
small driving pulley
consisting of a Mec-
cano pulley attached
to the lug of an
ordinary ebonite knob,
and the driven pulley
beimg made from two
3 -inch ebonite dials
which are clamped
together in the manner
shown. The belt is a
round-sectkin rubber.
band taken from an:airtight jar, or purchased
from a firm dealing in rubber goods. Alter-
natively, a special belt may be made from
a: length of flexible metal belting used in
conjunction with Meccano mechanisms.

set to read the lower
dial ; in the latter case
a special pointer
might be made to read
the upper dial, and
placed at any con-
venient point.

So far we.have dealt
only with the fixed or
permanent forms of
slow-motion attach.-
ments. It is, of course,
often advantageous to
be able to disengage
the gearing at any
time in order to operate
the condenser in the
usual manner when
rough tuning is desir-
able, and bring it into

use again when making final adjustments.
Fortunately, such refinements call for no
drastic modifications in the designs of the
various devices described ; it will be seen
by the diagrams F (Fig. 4) that the most
simple method of disengaging the device
is to provide a means of swivelling
same on the panel, or to employ a simple
sliding movement. Eitherarrangement may
be effected by screwing a strip ,of fairly
stout sheet brass to the base of the sup-
porting pillar and securing this to the panel
in the manner shown at G (Fig. 4). The

Fig. 5. A simple arrangement that is an improvement on Fig. 4.

projection or foot thus formed is drilled
and slipped over a stud which is screwed
into the panel, and locked by means of a
nut ; thus the device may be swivelled to
right or left in order to;erigag,:e or disengage

the dial, and held firmly in any position by
tightening- the milled nut fitted to the
top of the stud. If a straight sliding
movement is preferred it is only necessary
to extend the brass foot and cut a slot in
place of the hole.

Diagram. H (Fig. 4) shows how a support
may be fitted with two valve pins which
engage two flush -typo valve sockets on the
panel. When the device is not required it
may be raised slightly so as to clear the
dial, or it may be entirely removed.

Similarly the spindle shown at E (Fig. 1)
might be arranged to plug into a socket
which would also act as a bearing when
revolving same.

Fig. 5 shows an extremely simple arrange-
ment embodying the suggested improve-
nients set out in the foregoing examples=
i.e. it is adjustable, it engages or disengages
the dial in a most convenient manner, and
as an additional feature the spindle is
arranged as an anti-eapacity. handle. The
supporting pillar consists of a short length
of heavy gauge brass tubing which is
threaded internally at one end 'to take a
screw which holds same to the panel.

The tube is then slotted as shown at I,
to pass the spindle.

A nut, soldered to the top of the tube,
accommodates a milled headed screw which
engages a small brass plunger, J, arranged
aS a half -bearing for the spindle. '

A second plunger acts as the other half
bearing, the grooves being cut so that both
plungers meet when closed over the spindle,
which should then revolve freely. The
plungers should slide freely inside the tube.

Easy Adjustments.
A glance at the sectional sketches K and L

should now make the idea quite clear ; the
spindle is adjusted by means of the milled
screw, the small compression spring, placed
between the lower plunger and the end of

the fixing screw, lifting the rubber pinion
completely off the dial when the milled
screw is slackened a few turns.

If a fairly short spindle is used the angle
piece supporting the outer end of the spindle
should be slightly pliable in order to take
up the movement when making adjustments.
In such an instance it might be made from
thin sheet ebonite or fibre ; but if the
spindle is 8 in. or more in length, and not
more than t in. in diameter, this is a matter
of little importance, and a metal support
may be fitted in the usual way. It will be
found best to fit the lock nuts to the spindle
on each side of this support, as shown;
thus the bearing blocks in the tube may be
made. to engage an unthreaded portion of
the spindle.

" P.W." at Selfridges
Queries Answered Free

Mr. P. R. Bird, chief of the
"P.W." QueriesDepartment,
will answer radio queries in
Selfridges wireless demon-stration lounge next
Thursday and Friday from
1.30 to 4 p.m. Readers
carrying copies of "P.W."
in their hands will have
their questions answered by
Mr. Bird free of charge.
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£200
IN CASH PRIZES FOR "P.W." READERS

A

GREAT CHANCE FOR AMATEUR CONSTRUCTORS

WHAT YOU HAVE TO DO
The Editor of POPULAR WIRELESS is offering 5 prizes of £25
each and 5 of El. 5 each to readers of POPULAR WIRELESS who
enter the "P.W." Constructors' Competition by filling up the

coupon on this page. There is no entrance fee.
The prizes will be awarded under the fol-
lowing categories:
A. A prize of £25 for the best home-made

L.F. amplifier unit. Second Prize £15.
B. A prize of £25 for the best home-made

Variable Condenser, approx. capacity .001
mfd. Second Prize £15.

C. A prize of £25 for the best original
wireless receiving set component. Second
Prize £ 15.

D. A prize of £25 for the best home-made
Variometer for B.B.C. wave -lengths.
Second Prize £15.

E. Special prize tor readers under 16 years
of age. A One Valve B.B.C. wave -length
(not 5XX) receiver, size limit for panel
10 in. by 7 in. First Prize £25. Second
Prize £15.

READ THESE RULES CAREFULLY.

The First Prize of £25 in each class will be
awarded by the Editor of POPU LA R
WIRELESS for what he considers the best
constructive effort within the terms laid down
for the respective classes. In all cases work-
manship and design and ihe amount of actual
"home made" apparatus will be primarily
considered in the judging. The second prizes
will follow according to merit.
The Editor may divide any of the prizes, at
his discretion. The Editor's decision will be
absolutely final and binding in all respects.
Any number of entries may be sent, but each
entry must, be separate and distinct in itself
and must be accompanied by a separate signed
coupon (as given here). Thus, if you want
to enter two of the classes, just buy another
copy of " P.W." which will give you the
necessary coupon.

All apparatus must be addressed to :
"Amateurs' Radio" Competition,

The POPULAR WIRELESS,
7/9, Pilgrim Street, Ludgate Hill,

London, E.C.4 (Comp.)
and it must reach that address not later than
TUESDAY, November 16th. Nothing arriv-
ing thereafter will be admitted for adjudication.
When packing your apparatus, pack carefully
and make sure that you enclose stamps to
cover the cost of its being sent back to you,
otherwise its return cannot be guaranteed.
And when sending up your apparatus it will
help us if you use on the parcel a label (ac-
cording to the class you are entering), as given
in the 16th Oct. issue of "P. W." Every care
will be taken of entries, but no responsi-
bility can be undertaken in this respect. This
contest is only open to bona fide wireless
amateurs.
Any apparatus of professional make (other
than the smaller component parts and acces-
ories) will be disqualified.
No one connected in any way with POPULAR
WIRELESS is eligible to compete,
Apparatus will be returned as soon as possible
after the adjudication.

ENTRANCE FORM.
I (Signature)

of (Address)

an amateur in wireless construction, wish to enter the "P.W
Constructors' Competition Class (write "A," "B,". "C,"
"D" or "E," as the case may be) and hereby agree to abide by
the Editor's decision. I declare that the entry herewith submitted,
is of my own construction. (If under 16 years, please. stateage.)
To the Editor ("Amateurs' Radio" Competition Dept.), POPULAR
WIRELESS. 719. Pilgrim St.. Ludgate Hill. London. E.C.4 (Comp.)
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ONE of the most important of radio
components, and one which seems to
have taken the longest time to

perfect, is the variable grid leak. It might
at first seem a very simple matter to design
what is, after all, merely a variable resist-
ance with a very high resistance value. The
fact that it is, however, a difficult problem,
is proved by the comparative scarcity of
really reliable variable grid leaks.

It is not a matter of any great trouble
to make a suitable fixed grid leak, although
here there is a certain amount of care
necessary in arranging for the contacts
at the extremities of the resistance element,
but when it comes to making a variable
grid leak there are several other points to
be considered.
Poor Contact.

For one thing, the nature of the resistance
material is usually such that when- n_etallic
contact is made with it the resistance in the
contact is comparable with the body resist-
ance of the resistance element. - This might
seem to be a matter of no importance ;
it is, however, a matter of considerable
importancre for two reasons. In the first
place, it means that the total resistance of
the component (which, of course, includes
the contact resistance) is liable to vary in
accordance with the fluctuating character
of the contact, whilst in the second place
the contact resistance has always to be
added to the amount of element resistance
in circuit, and consequently the resistance
which is in circuit is not proportional to
the length of the resistance element which
is in circuit.
A New Leak.

A well-known grid leak which contains a
slightly conducting fluid in an insulating
tube gets over these contact diffibulties to a
large extent by reason of the fact that the
resistance element, being a fluid, makes
automatic contact with a considerable
surface of metal. The liquid grid leak,
although, it has many important advantages,
is not entirely free from drawbacks ; for one
thing, kis value is liable to change very
considerably for some minutes or even
hours After an adjustment of the screw
control has been made, owing to a change
in the disposition of the viscous liquid.

In the new Dubilier grid leak the resist.
ance element consists of a special metallic
substance which is laid in a groove in the
" former," and contact is established by
means of a ball -tipped contact arm. This
has the advantage that practically no
rubbing contact is introduced against the
surface of the resistance  element. It is
claimed that with this type of leak the
resistance is almost entirely in the resistance
element, the contact resistance being
inappreciable. In consequence of this, the
resistance in circuit is approximately
proportional to the length of the resistance
element which is in circuit, or, in other
words, the component gives what might
be termed a straight-line reading. It
certainly appears to be an important step
forward in' grid leak design and brings the
grid leak out of the " hit or miss " category

. and more into line with other standard
radio components.
Lightning Safeguards.

Although lightning precautions are not so
important at this time of the year as in the
summer, it is interesting to note some of
the new devices which have lately been

.................... .
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brought forward for simplifying the safe-
guarding of the set from this particular
danger. One of the neatest earth switches
which I have seen has a moulded insulating
case to which the aerial and earth are
connected. Spring contacts within this
case make connection between the aerial
and earth, so that in the ordinary way
the aerial is to earth. The aerial and earth
leads from the set are connected to a two -
point plug adapted to plug into two sockets'

of the maintenance -routine as the volt-
meter and the hydrometer tests.

If the metal to be protected is thinly
coated with Vaseline"jelly the creeping
of the acid will not result in " seized '
terminals, or in bad contact due to the
surface becoming rough and irregular.
(There is no need for the protective ccating
to be a thick one, for so long as the Vase-
line " jelly covers the metal surface com-
pletely it will afford all the protection that
is necessary.)

A Peculiar Use.
Another use to which " Vaseline "

petroleum jelly can be put will surprise
most crystal -set owners, especially those
who handle their crystals with tweezers to.
protect them from grease. A well-kncwn
expert on crystals has disclosed that in
order to prevent the cat's -whisker from
getting shaken off a sensitive point on the
crystal, he smears the latter with a good
coating of " Vaseline" jelly ! The eat's-
whisker, when adjusted upon a sensitive
spot. is held there by the surrounding jelly,

' M. "(lard Belie, the well-known French inventor, in his laboratory at Malmaison.

in the moulded case referred to. When the
plug is inserted in position, the spring
contacts are lifted and the aerial makes
contact with the aerial lead from the set
and the earth with the earth lead from the
set. In order to ei.sure complete protection
of the set it is only necessary to withdraw
the two -point plug from the socket; this
has the effect of detaching the set com-
pletely from aerial and earth, and of leaving
the aerial automatically connected to earth.
The particular device which I have de-
scribed above, and which seems to me to be
one of the simplest and most satisfactory
for this purpose which I have- yet seen, is
made by the Athol Engineering Company.

Petroleum Jelly.
" Vaseline " petroleum jelly is capable of

helping the listener and experimenter in
many ways. Trouble with accumulator
connections, for instance, can be prevented
by a smear of " Vaseline " jelly over the
terminals ; and in many charging stations
where accumulators are scientifically cared
for, this smearing of the terminals with a
trace of " Vaseline " jelly is as much a part

and the minor vibrations that formerly
would have upset it are then powerless to
interfere with reception.

In the " Journal of Scientific Instru-
ments " is a very interesting account of a
new type of magnetic shield, made up
frOm the proprietary alloy known as " mu -
metal." This is a metal of a specially
high magnetic permeability and is ,manu-
factured by the Gutta Percha Company.
The paper referred to is by Professor A. V.
Hill, of University College, London, and
refers more .particularly to a shield which he
constructed from this metal for the purpose
of shielding a sensitive galvanometer. The
mu -metal in this case was used in the form
of strip and was wound upon a copper
cylinder alternately with copper strip, so as
to introduce in this way a non-magnetic
gap between each pair of mu -metal turns,
by which it was hoped to divert the lines of
magnetic force as completely as possible
into the mu -metal. In constructing a shield
of mu -metal, one of the essential conditions
to remember is that the material must be
annealed at 900 degrees centigrade in an

(Continued on page 584.)
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Have you

got hands?
- then with the LISSENOLA Loud
Speaking Unit you can turn your gramo-
phone into a Radio Loud Speaker in
little more than a second, or easily build
a horn for a few pence from the full size
patterns and clear instructions given
you with every LISSENOLA Unit-either
way you have a senior model loud
speaker, full sized, powerful, and splen-
didly toned, saving you many pounds.

The LISSENOLA Loud Speaking Unit
is the essential electro-magnetic sound
reproducing mechanism of a loud
speaker, concentrated in the most
effective manner yet achieved, and pro-
duced by large production methods at
A. RECORD IN LOW PRICE. You
cannot make it dither or resonate --it

will carry high voltages without any sign
of overloading-it is not to be confused
with any imitations which lack its splen-
did magnets, its non -resonant case, its
fine tone qualities and tremendous
power.

In addition you can also buy the LISSENOLA
Reed which adapts the LISSENOLA to take any
cone or other diaphragm working on the reed
principle. You have in the LISSENOLA therefore
the means of trying every known alternative of
sound reproduction, an advantage which no other
loud speaker gives you.

7 DAYS' TEST AT HOME
Your dealer will demonstrate, but, better than

all, take a LISSENOLA home-put it on your set -
put it on your friend's set-try it with the horn of
an expensive loud speaker fitted to it-then if you
are not satisfied, take it back to your dealer's or
send it back to us.

THE LISSENOLA
Made Golden Toned for your Enjoyment

Full directions A cone dia-
and full-sized phragm loud

speaker c a npatterns for easily be con -
making this structed. The
horn are given illustration

shows onewith every method of
LISSENOLA. mounting.

Nt-.246.

The " LISS-
EN01 4 " in-
stantly con-
verts any
gramophone
into a loud

speaker. ,

T he'' LISSz.v"
Reed Attach-
ment (pat.
pending) for
use with cone
diaphragm
loud speaker.

Price II-.

13/6
LISSEN Ltd.
8-16 Friars Lane,

Richmond,

Surrey,

Managing Director
Thomas N. COLE.



Lit

BENJAMIN
VALVE

HOLDER
complete with Dubilier
Fixed Condenser ( 0003)
and Dumetohm Grid
Leak (2 megohms)-
series or parallel.

Price 7/- each

R '$Design
No 722329.
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BENJAMIN
Clearer -Tone Anti - Microphonic

VALVE HOLDER
Price 2/9 each

BENJAMIN
VALVE

HOLDER
complete with Dumet-
ohm Grit Leak (2
m ego kits).

Price 5/3 each

FIVE EXCLUSIVE FEATURES
(1) Valve sockets and spring; are made in one_piece, with no joints or rivets

cause faulty connections.
(2) Valves are free to float in every direction.
(3) Valves can be inserted and removed easily and safely.
(4) Valve legs cannot possibly foul the base -board.
(5) Both terminals and soldering tags are provided.

Patent Nos. 222086-1923. 250431-1925. Registered Design No. 714847.

to work loose and

BENJAMIN Self - Contained RHEOSTAT
The resistance is insicL the dial. Nothing behind the
panel except lock -nut and soldering tags. Panel space
saved, wiring and mounting simplified and the appearance
of the panel improved.
Made of genuine Bakelite. Three windings as standard -
6, 15 and 30 ohms.

Price' 2/9 each
Pa 'eat No. 216435.

ranted
Dial Indicator.

Resistance
in Dial.

Patent
246435

Panel.

Soldering
Tag.

One Hole
Fixing.

BENJAMIN BATTERY SWITCH
A sturdy, positive action switch
for high or low tension. It's
OFF when it's IN, thus pre-
venting the accidental turning

on of current. Single contact,
one -hole fixing.

Price 1/3 each

Ask your dealer or write for particulars.

THE BENJAMIN ELECTRIC LIMITED
Brantwood Works, Tottenham, London, N.17
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AS one of the most  important require-
ments of an efficient broadcast
receiver is stability, it is rather sur-

prising that the - earborundum crystal
detector has not acquired greater popularity
among broadcast enthusiasts.... The father
of all crystals, it is still able to hold its own
in point of sensitivity against any other
type. But (and it is probably,this but that
is at the bottom of' it) a tiny battery is
required to operate a carborundum detector.
Advisably we say tiny, for it cannot be

compared in any way to a battery as used
with a valve -set. 'It is only required to
supply a small potential, and the drain of
current from it rarely exceeds a milli -amp.
Therefore its life will be very long even
although` its capacity be very small.

This, then, should be no obstacle against
the use of such a desirable rectifier as a
carborundum detector which, once ad-
justed, will remain set for weeks and
months at a time. And as a really per-
manent type of car-
borundum detector is
now available, it will
be surprising if this
crystal does not re-
gain some of its lost
popularitY.-This new
detectorused in the
set we are about' to
describe; has more title
to the name of pertna-.
nent Wan many other,
types in thafitS" crystal is in, con-
tact with a ' metallic point With. a'
pressure of "A' least five pounds.
Compared with'the light Pressure of a
galena type of detector, readers willkiee
that this must perforce indicate a very
considerable degree of robustness and per-
manency.

1$1 0 ....... 4.-0

urn Crystal Set

The Set Designed and Described by I
G. V. DOWDING, Grad,I.E.E.

4
Constructional Work by

(Ted'hic-al Editor).

G. V. COLLE
(Technical Staff).

A carborundum detector by itself is still
very stable, but not sensitive. By applying
a very, small potential to it by means of a
small battery it can be brought to an
exceedingly sensitive condition. In some
cases only a volt is necessary, and in
others nearly 12 volts ; . it all depends
upon the characteristics of the individual
crystal used. In order to arrive at the
exact voltage a potentiometer is used.
This will allowfra very fine graduation of
voltages between zero and the maximum
of the battery to be obtained. This opera-
tion can, in some ways, be compared to the
adjustment of grid bias on a valve set,
except that a slightly keener variation is
demanded in the case of the carborundum
arrangement. Once this potential is ad-
justed, however, it seldom requires to be
altered. Only as the battery starts to
run down after a very lengthy period of
service does this control need handling.

The carborundum
detector unit can be clearly

setn in this " under -panel " abotogrzati.'

--No Cat's -whisker or other fidd-
ling ,contact adjustments are
necessary with this little set,aud
once it is tuned it will remain
" set " on the local station for

very long periods.

In the meantime there are no fiddling cat's-

whisker adjustments needed before or after
transmissions or, more important still,
during transmissions.

The Detector Unit.
Constructors should not anticipate superior

results in point of sensitivity with this
crystal set to those given by any ordinary
type, but where it will excel is in stability.
Heavy atmospherics or mechanical vibra-
tion will not impair reception, and the

1111111111111111111111111111111611111111111111111111111111111111111111MPLI

LIST OF COMPONENTS.

1 Red Triangle panel, 8 in. x 8 in.
x in. (with box to llt, 91- deep)
(Peto-Scott)

-=-7 1 Atlas *0005 variable condenser
1 Carborundum detector unit

E (Carborundum Co., Ltd.)
E 1 Single coil holder ..

5 Terminals ..
E. Wire, transfers, etc. ..

10
11

12
1

- '

7511111111111111111111111111111111111100111111111010111011111111011111117

sensitivity of the detector Witt be- retained,
even although the receiver rfae subjected to
very rough handling., - -

The circuit of this crystal set is quite
a simple one as the theoretical diagram
clearly shows. A plug-in coil is used and
this is tuned by a variable condenser which,
-by suitable connections, can be employed
either in series or in parallel. Thus all
broadcast wave -lengths can readily be
covered on a few coils.

Across the coil are connected a carborun-
dum detector unit, complete with
battery and pbtentiometer, and a pair

of telephone receivers.
Now the carborundum
crystal has a Jety:high
resistance "'compari-
son With.. manyof the
other types, so that
this detector circuit will
impose coMparapvely
little damy;sing on the
aerial tuning circuit.

Thus the- set is moderately seitctive, or as
crystal vets go it has a high order of
selectivity. This freedom from damping
also Coritiibutes to the general all-roond
efficiency of the receiver.

(Continued on next page.)
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and neatness of ap-
pearance. The holes re-
quired for mounting the
variable condenser and
the detector unit are
rather large ones, and
it may happen that the
contructor's drill is not
capable of carrying suit-
able drills for them. If
this is the case the
largest available drill
should be used and the
holes enlarged with a
reamer, or the end of a
file.

As everything con-
nected with this set is
" one -hole " fixing with
the exception of the coil
holder, mounting the
components should not
occupy much time. The
wiring, too, is quite a
simple proposition and,
with diagrams, photo-
graphs and check list
to guide him, - the con-
structor should meet
with no difficulties
whatever.

2.1 BATregy 1

DETECTOR UN/7

-.<-------.

A rt

o 0
//5 R:)

0 OOCRrsrAi_DerzeroR

PlioNE-5

/4E0,44

0

,-- -
I 0

(S -Ras)

 0005 it ED.\ //\ 0 ,

PKRavO 12/AGRAM. ,,,%77:;t/w
sER : /el' B, 209

Square section tinned copper wire should
be used, and each lead should be carefully
cut and bent into its final exact shape before
even one end is soldered. It takes a trifle
longer to get 'all the wiring paralleled and
with right - angle bends, but the extra
trouble is well worth while. Leads should
also be well spaced and kept decent distances
apart from each other.

Soldering is Quite Easy.
Soldering is not the mysterious art some

endeavour to make out, and if the con-
structor has riot done any before he should
make a start right away with this set. He
will be surprised to learn how easy and free
from subtle complications it is, providing he
exercises reasonable care. A non-acid flux.
such as Fluxite, must be used, and a fairly
light iron. The ends of the leads, the
points to which these are to be joined and
the faces of the copper bit on the soldering
should be thoroughly cleaned with emery

+ A CARBORUNDUM j
CRYSTAL SET.

(Continued from previous page.)
*

Nevertheless, it must not be forgotten
that, as previously stated, it should not be
regarded as a " super," and its range of
reception and aerial and earth requirements
will be similar to the average crystal set.
Notwithstanding the fact that a special
detector unit with a battery is incorporated,
a valve amplifier can be added if desired in
quite a normal manner.

Panel Drilling Hints.
A list of the necessary parts and com-

ponents is given, and from this it will be
seen that no great initial outlay confronts
the intending constructor. The little dry
battery will last for months without replace-
ment.

Having assembled all the necessary gear,
not forgetting the tools that will be needed,
a commencement can be made by drilling
the panel. The size of this is a perfectly
standard one and, therefore, should be
readily obtainable cut and polished to
shape. Constructors are advised that to
save a few pence and purchase a sheet
of this black insulating material hacked
roughly to the desired dimensions from a
large sheet by a local dealer is decidedly not
worth while. It takes a long time, to
square up 'a roughly cut panel, longer than
those who haven't tried it may imagine.

The panel must be drilled with metal
working drills, not those used for piercing
wood and other such compardtively soft
materials. The drill should be- rotated
rapidly, but with a fairly light application of
pressure, more especially when breaking
through. Drilling should be carried out
from the front of the panel, and the marking
out should be done by making tiny crosses
with a sharp instrument suc as a large
needle. The holes can then be ,accurately
centred with a centre punch, or with a keen -
pointed bradawl.

The coil -holder holes must be very care-
fully made ; none of the others needs such a
degree of accuracy, and that which is needed
is mostly required for the sake of symmetry

Another view of the wiring.
Note the neat right-angled

bent leads.

paper, or a fine tile. Then the iron should be
heated, and while it is getting hot Fluxite can
be smeared on the points to be soldered.
Just a thin_ film is all that is necessary. The
lid of a tin should .then. he "-placed ready
With a little Fluxite in it.

When the flame around the iron begins
to flicker with a greenish blue colour it can
be removed from the gas flame and swiftly
wiped with a piece of cloth.  Then it can be
dipped momentarily in the tin lid and the
stick of solder held against its copper bit.
The solder should run evenly over this and
leave it " tinned." Containing a globule
of molten solder,, it should be placed for a
second in contact with the prepared work,
and a film of solder should settle on this
latter with but little manipulation.

The end of the lead and the point to which
it is to be fixed can then be held together,
and with another tiny globule of solder the
iron should be applied and the joint com-
pleted. A nice hot (but not red hot) iron,
Well cleaned, and well cleaned and fluxed
surfaces to leads and terminals are the
rules to observe.

The Coils,to Use.
After soldering, every joint should be

tested for mechanical strength, and every
scrap of surplus Fluxite carefully removed.

It is not difficult to construct a case for
this little set if it is desired so to econcmise.
But a modicum of carpentering skill is called
for. Any good wood can be utilised. even
ordinary pine, providing it is nicely planed
up and polished.

The case of such a set is asked only to
support the panel and protect the com-
ponents against dust ; it plays no electrical
part in the receiver and is not demanded to
do insulating work.

Three -eighth inch timber (Mahogany or
oak for preference, of course), seasoned and
" prepared," or even three ply,  can be
employed. The cabinet should be 41 in.
in depth. It will be unnecessary to -give
further dimensionS or to say anything about
dove -tailing, etc. and, anyway, that is

(Continued on page 549.)
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Sold by all
Wireless
Dealers
and Stores.

" GECoPHONE "
S.L.F. Condenser

A New Development
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" GECoPHONE"
Square Law Condenser

Reduced Prices
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have proved far the most
satisfactory of any''

A Report received from
THE AMERICAN RADIO RELAY LEAGUE
7th October, Staunton Hall,

Horncastle, Lincs.
Dear Sirs,

As we have noticed several people have written testimonials to firms over
components used in sets with which they received the recent DEMPSEY-TUNNEY
fight, we fancy the following may be of use to you.

On the evening on which the world's championship took place, we were
listening at the station G-6 P U (operator Mr. Ahier), at St. Helier, Jersey, C. I.
Your Variable Condensers were incorporated in the special short-wave set used, and
we attributed much of our success to the fine tuning provided by these instruments
We heard every phase of the fight, made out a report round by round, and were
able to have it printed by the Jersey morning paper. Our report was prior to the
G.P.O. by 20 minutes.

We may conclude by saying that GECoPHONE Variable Condensers are
used for all short-wave work at this station, and have proved far the most satisfac-
tory of any.

(Signed) G. G. and A. E. Livesey,
G-2 BZT.

E CoPH ON E
THE WORLD'S STANDARD IN CONDENSER DESIGN

ge.e. yogi- pararntee

I Use
0,sranik
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Guarantee1Your(I
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4dvt. of The General Electric Co. Lid., Magnet House, /1,77, C 2
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Control the volwne of
Your loud speaker without
altering the tuning of your
set by fitting a Dueolcon.

AN APOLOGY
Our first advertisements announcing the
Ducarileak and the Duvolcon met with such
eager response on all hands as to swamp even
the extensive production arrangements which
we had made.
We wish to apologise for any delays experienced,
and to say that since we have promptly
arrar,ged to increase the production several
fold, normal supplies will again be available
by the time this announcement appears.

THE DUVARILEAK
By evolving, after three years of laboratory experi-
ments, a special resistance material of great hard-
ness. and by arranging a frictionless ball -contact
(see cut -away view) we have succeeded at last in
producing the perfect Variable Grid Leak-the
Duvarileak. This Grid Leak has no granules to
cohera, its velvet control makes it silent in action,
and the elimination of wear and friction means that
itwill retain indefinitely its variable properties You
can set the resistance value by the scale, and in .wo,
four, six, eight months the Duvarileak will still
give the smile resistance for that particular setting.

THE DUVOLCON
Control the volume of your loud speaker without
altering the tuning of your set.
Frequently your loud speaker may be at some
distance from the set, you do not wish to upset
your tuning, yet you wish to have perfect control
over the volume.
The Duvolcon wilt give you this whatever the type
of your loud speaker. You can also employ the
Duvolcon as a Reaction Control in the manner
shown on the leaflet which accompanies each
instrument,

BOTH
the Duvarileak and the Duvolcon-they are
similar in appearance-have one -hole fixing, they
carry our full guarantee, are obtainable of all
dealers, and cost

7 / 6 each

Specify-

-DUB' LI ER
Ok,C .4.Nt4 NtAK

Ads, of Dubiller Condenser Co. (1925) Ltd.,
&won Works, Victoria. Read, North Acton, W.3.
National Wireless Week-
it.P.s.sas Let Your Friend Listen

1927 IMPROVED MODEL

ELT. ACCU1 tIL A TORryi

SUPPLIED READY FOR USE
NO FILLING WITH ACID. NO CHARGING.

MODEL H.T.4 ... 30 VOLTS 30/ -
MODEL H.T.5 ... 90 VOLTS 90/ -
Have you considered the advantages of C.A.V. H.T. Accumulators as
compared with dry batteries for your H.T. Supply ?
Do you know that your radio reception can be vastly improved by using
the C.A.V. 1927 Model H.T. Accumulator, and that your H.T. -Supply
will then actually cost less?
Study the following points, and get your local Radio Dealer to demonstrate
what a difference they make to reception, and you will not only be con-
vinced that they satisfy in every way, but you will also wonder why -you
did not use one before.

WHY YOU SHOULD CHOOSE C.A.V. H.T. ACCUMULATOS
s, Accumulators will last for years, and only require rechargin4

every four to six months,' (Any C.A.V. Service Station will recharge a ho-Vott
Assembly for ei6 or less.)

2. They are cheaper in the long run than continually buying new dry batteries.
3, The chemical action of dry batteries causes crackling background noises' with

reception, C,A.V, Accumulators _are absolutely silent in operation.
4. C.A.V. H.T. Accumulators give a constant voltage pressure, not varying as with

dry batteries, a consistent' Signal strength is therefore maintained d'hirin4
reception,

5. They have no shelf life (it is_ possible to lose a considerable part 54,1 the twegul
life of a dry battery if it is kept standing idle for any length of tinsel. Although
H.T. Accumulators will discharge -in the same way but to a much lesser degice,
this loss can be reptenished by a freshening charge.

6. This is a super -Charged battery, it being given several cycles of charge and
discharge during the initial charging process. Dy this method retention of
charge-over a long period is obtain0.
Uselloy the majority of leading experimenters, C.A.V. H.T. Accumulators have
also been supplied to over too of the London Hospitals in which Receiving
Apparatus has been installed for the benefit of the paticrts.

COMPETITION OPEN TO USERS OF THIS ACCUMULATOR
Owing to the various special features of our TIT. Accumulator we

desire to give it a distinctive name, and invite suggestions. Prizes rest
be awarded as follows :

1st PRIZE -75 GUINEAS.
To the entrant of name adjudged the best,
2nd PRIZE -25 GUINEAS.

To the Trader from whom the First Prize Winner purchased his Accumu-
lator.

Full particulars including conditions of competition will be forwarthl
on application.

SAL F S DEPOTS.
BIRMINGHAM.-Great Hampton Street. LONDON,-go, High Street, Camden
BRISTOL. -7-25, Temple Street. ToWn, N.W.I.
DUBLIN.-Taylor Bros., 4r, Middle Abbey MA NCHESTER.-I g t -3 and 277,

Street. Deansgate.
GLASGOW. -227-229, St. George's Road, NEWCASTLE -ON -TYNE. -68, St.
LEEDS. -117, Park Lane. Mary Place.
LONDON. -22.1, Shaf tesbury Avenue,W.C.e.
Also supplied by .C.A.V. _Service Stations and rccoinised

1-1,10fe for copy of C.21,17. Illustrated Radio Cqtalogue.

CCAVaCterven a ;V
-`1`---1--,Now ACTON. LONDON.

relePhohe: Chiswick 3305. Telepranic : Vanieriii, Act, Loil,,ion,"
(Private- Branch. FAchange). -

/o/ ,/omeoff ///0,#9*,/ /wow*/ *AI /*WO 44e1000407g/g///,'

1
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1
A CARBORUNDUM

CRYSTAL SET.
1

I
(Continued from page 546.)

*
rather without the scope of this article.
Woodwork enthusiasts will know how to
handle a simple job of this nature without
detailed instructions and drawings. -

The set is now complete, and nothing
remains but to test it and then place it in
operation. .

For 2 L 0 and such -like stations a 75 -turn
plug-in coil should be used, the aerial being
connected to the (S) series aerial terminal.

iLillninnifiunununninumunumuninumuniiinumunme-:

POINT-TO-POINT CONNECTIONS. E

= Aerial parallel terminal to fixed plates
 of variable condenser, socket of fixed Ei
 coil holder and to the " A " terminal of

detector unit.
Aerial series terminal to moving plates II

FE of variable condenser. t -

E- Earth terminal to plug of coil holder
and to bottom 'phone terminal. 7

Top 'phone terminal to "E " terminal 11 -
of detector unit.

5919999IMIMU111111111Malimuffilmnammiliminuma

5 X X needs a 200 -turn coil with parallel
condenser' tuning, the aerial lead being
taken to the. (P) aerial terminal, the (S)
terminal being connected to the earth
terminal by means of a short length of wire

or a metal bar or
strap. 2 L 0 and other
stations can also be
heard in this parallel
condenser position
providing a 35 or 40
turn coil is used, .but
we prefer the series
method and a larger
coil for the shorter -
waved stations. Like-
wise 5 X X can be
heard in the series con-
denser arrangement
with a 300 -turn coil,
but a 300 coil is more
expensive than one 'of
200 turns, and_ it will
not give 1)646' results.

Adjusting the car-
borundum detector
calls for just a -little
care if best results are
to be obtained. First
of all, the little bat-
tery must be inserted
the right way round in its holder. Then
the potentiometer knob must be slowly
rotated first one way and then the other "
until the loudest signals result. It can then
be left for lengthy periods before it needs
readjustment. This operation must be
carried out more or less simultaneously with
that of tuning ,the set with the variable
condenser.

The little battery should be removed when
the set is not in use. Although the detector
unit takes but little current, it must not be
forgotten that there is a constant drain on

PHONES

, 4
VAR/ABIE CONDENSER

2t'

This photograph should be compared with the wiring diagram.

the battery when it is in circuit. Some
constructors may consider it well worth
while to incorporate a switch on the panel
working through short flexes joined to the
battery clips on the unit and to a small dry
battery standing inside the case.

In conclusion, this carborundum detector
crystal set should come as quite a boon to
many listeners, especially those who have
relations who are unable, or who have
insufficient patience, to operatewlA " cat's -
'whisker."

........
IMPEDANCE.

IMPEDANCE is influenced by frequency,
as is reactance, and concerns direct
as well as alternating currents, as does

resistance. Like resistance, it is measured
in ohms, the number of ohms being
the number of volts required per ampere
of current.

For example, the resistance of a pair of
headphones is very often 4,000 ohms.
The impedance of such a pair to a current
at a frequency of 800 cycles per second
may be about 30,000 ohms, whereas to a
current at 400 cycles it would be a little
more than half that amount. We may
summarise these results as follows :

Resistance is opposition offered to the
flow of a current, and is a property of the
circuit or apparatus concerned, being
independent of the nature or frequency of
the current.

Reactance is the opposition offerpct.by an
inductance or capacity to an alternating
current. Only alternating ,or --changing
currents encounter reactance, _the: magni-
tude of which depends upen the frequency
of the curreit.

Impedance is the .,..total opposition
Offe'red 'by-" a circuit, 'and is made up of
resistance and reactance. Where direct
current is concerned, the impedance is
the same as the resistance, for there is
no reactance.
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CURRENT TOPICS
BY THE EDITOR,

1

.

Members of the New Corporation-An Unsatisfactory List --Mr. Iteith's
Future --Mr. De Groot-The Publicity Claire 13,13.C. and the Concert

Industry
A

*o do-' 0 -0-0 .0- -0-100-04P-0 -00-0- -4- 0 0 4. 0 0 0 0 s ...... *

AT last the Government have officially
announced the names of the mem-
bers of the new British Broad-

casting Corporation. We will state them
here : The Earl of Clarendon (Chairman),
Lord Gainford (Vice Chairman), Sir Gordon
Nairne, Mr. Montague Rendall, and Mrs.
Philip Snowden. Mr. J. C. W. Reith, the
present Managing Director of the B.B.C.,
will, it is stated, be a Director -General of
the Corporation, although he will not have '
a seat on the Board.

Although we have previously exclusively
given the names of the Earl of Clarendon
and Mrs. Snowden to our readers, the names
of Sir Gordon Nairne and Mr. Montague
Rendall are new to us, as they Will doubt:
less he to many of our readers.

Disappointing List.
Looking at this list, the average amateur

will feel very disappointed indeed. It is
not an inspiring list. The first question
which jumps to one's mind is, no doubt,
that these people are very eminent, but
what...do they know about breadcasting ?
Have they any symPathy with: it, and
havethey the slightest knowledge of what
the public wants'? The list gives one
the impression that the Government has
selected a most " highbrow " list orinem-
bers for the Corporation, and there is no
doubt that the Postmaster -General's state-
ment regarding this Corporation -is regarded
as most. unsatisfactory in- many' quarters,
for the composition of the,new Board is a
long way from being convincing.

We are curious to know -whether it is the
intention of the Government that the Board
shall exercise effective control or whether
it has been constituted on the grounds
that the real control shall remain in the
hands of the present competent broad.

casting authorities. If this new Board
is to exercise the real direction and control
of broadcasting, then its personnel is singu-
larly lacking in those qualifications which
are necessary for interpreting popular
needs, for developing a new service_ of
entertainment, and for inspiritig confidence
in a new and promising industry.

Parliamentary Discussion.
Parliamentary discussion ..on this new

Corporation has been evaded' by the
Government, and. there is no likelihood of
the matter being thrashed out in Parlia-
ment until the supplementary estimate
regarding the new Board is introduced
next year: This probably means the end of
February or March.

Nevertheless, this new Corporation will
come into power On January 1st next, which
means that Parliament. is not to be given an
opportunity of discussing the new broadcast-
ing policy until after the new Board has
come into office and has thoroughly tlicen
charge of the new broadcasting arrange-
ments. The probable result will be a very
depressing effect on the sale of licences.

It is not yet too late, however, for the
Government to review the situation. Seeing
that large Salaries go with the appoint-
ments to this governing Board of the new
B.B.C., the public are entitled to the
appointment of competent authorities who
thoroughly understand the psychology
of the business.

The fact that Mr. J. C. W. Reith's name
has not been included in the Royal Charter
and that he has not been given a seat on
the Board can only be described as scanda-
lous. He, above all other men, knows the
business of running a broadcasting service

t n exceptionally efficient aerial erected by a " P. W." reader, Mr. H. Day, of 2, Woodside, Cockfosters Road, Barnet

-from A to Z, and r±hough it is certainly
the brightest news in connection with the
new Corporation that he will be a Director
'Peterat ard, we hope, will 'retain the
authority he holds at this time, it does seem
a most ,raordinary thing that this map,
who has.built up broadcasting, should not
be included in the new Board.

* *

Further discussion on the subject at the
moment_ is futile and in many ways de-
pressing ; but we can only hope that mem-
bers of Parliament will insist on this
matter being thrashed out thoroughly, for
it is not yet too late for the. Government
to revise their ideas about broadcasting
and to drop the idea that it can be used for
political purposes.

An unfortunate Misunderstandina and
'disagreement between the B.B.C. ad Mr.
De Groot has, as most of our readers know,
arisen owing to the fact that the B.B.C; will
.not pay, Mr. De Groot certain fees for future
broadcasting. Mr. De Groot has named a
sum Which he considers he is entitled to, if
he is to renew his contract for broadcasting,
but the B.B.C. refuse to pay this.. amount
and again bring up the question of publicity
value of broadcasting.

We have every sympathy with Mr. De
Groot and also with the B.B.C. Mr. De
Groot is naturally a business man, and he
is quite entitled to get the best terms he
can. On the other hand, the B.B.C. are
very seriously hampered these days by
the lack of money owing to the retention of
large sums of licence money by the Post
Office, and they naturally have to watch
with the greatest care their expenditure
on programmes.

It is, however, about time they forgot all
abOut the publicity value of broadcasting.
Undoubtedly there is a great publicity
value in connection with broadcasting, but
it is hardly policy these .da31-s to keep on
dragging it up as an excuse for not paying
certain artists adequate fees for their ser7
,vices.

Another important development in con-
nection with broadcasting has been the
threat of Mr. William Boosey, of Chappells,
in connection with turning the Queen's Hall
into a cinema -unless greater support is giVen
to the concerts held there from time, to
time.

The National Concerts.
Mr. Boosey has very ingenuously, backed

up this announcement by stating that
13roadeastIng has consistently injured the
concert -.business. In his opinion, the
B.B,C.'s National Concerts at the Albert
Hall have been very injurious to the concert
industry, but the fact remains that con-
certs very seldom pay in thiS country, and
long before the B.B.C. started to broadcast
these questions of : " Can music pay ? "
and the like cropped up from time to time
in the newspapers.

There is no doubt that certain kinds of
concerts do-' pay very well in this country.
The truth of the- matter is that certain
classes of-- concerts, such as high-class
Symphony Concerts, only have a limited
appeal, and -whether broadcasting continues
or not we_ do not think it will make very
much difference to the success or failure of
some of the concerts given in the big halls
in London.
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HAT every Bowyer-

Lowe component sold
means a satisfied and

permanent customer. Each
component is designed with
long experience and research
and individually tested, as a
check against possible flaws.
No eccentricities of design
are tolerated-only the main
essentials are considered, and
then produced as simply as
possible, consistent with ade-
quate mechanical strength.

Price is not considered
during the designing stage;
this is decided later, when all
modifications have been made.

The workmanship of all our
components is of the same
high standard, and our twelve
months' guarantee proves our
confidence in the belief that
Bowyer -Lowe Components

cannot be equalled.

Bowyer-Liiive Components
are undoubtedly the
best-ask your dealer.
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Zs RADIO CONSTRUCTOR
Edited by PERCY W.HARRIS,N.I.RE.

IT is one of the greatest fascinations cf
experimental radio that so many
combinations are possible with appara-

tus you already possess. Given one or
two valve holders, a couple of rheostats, a
few odd valves, grid leaks, condensers,
home-made or bought tuning coils-in all,
two or three pounds'worth of odd apparatus
and you have at once the key to weeks
or months of enjoyable entertainment.
Thousands of readers of POPULAR WIRELESS
are. already acquainted with the joy of
home construction, and I hope this supple-
ment will be the means not only of adding
to this enjoyment, but of bringing many
new recruits to the noble order of the
soldering iron and kitchen, table.

Problems Still with Us.
With so many keen brains throughout

the world devoting their attention to the
evolution of new and improved circuits,
you may be sure that there will be a
regular supply of fascinating material in this
direction. At the same time, the problem
of what are generally termed " accessories "
is always with us.

We have, for example, the question of
filam9nt current supply. Accumulators
have to be charged, and dry cells-if you
dO'not use accumulators-have an irritating
habit of running out just when you want
to hear that programme to which the
whole family have been looking forward.
The valve makers, fortunately for us, have
done a great deal in the last year or two in
reducing the demands made upon our
L.T. supply, and indeed we haVe the
promise ultimately of being able to get
all the power we require from the mains
(if we are so fortunate as to have electric
light in our homes).

The H.T. Question.
The H.T. problem is even more pressing.

While valves have greatly improved in their
filament consumption (on the bench along-
side me as I write I have. an eight -valve set
which consumes only half an ampere) it is
an unpleasant fact, that while the L.T.
consumption has gone down, the H.T.
demands have gone up!

Before sitting down to write this page,
I took from my shelf two valves ?both Of the
same_-Make) one of which was very popular
a year or two ago and the other equally
popular at the present time. The filament
power expressed in watts is just ten times

less in the new valve than it was in the old.
Used in the same circuit, however, the H.T.
current demand is just twice as great. You
will thus see that the H.T: problem is not
to be ignored.

In order that the reaato, of the " Radio
Constructor " may be fully acquainted with
the vital facts concerning H.T., I have
devoted an article to the subject in this
issue, on the principle that it is little
practical use pointing out a trouble unless
you can indicate a cure. Next week in an
article, "The Assault on your Battery,"
some facts, figures and tests will be
expressed in a very graphic way. A con-
structional article in the present issue
gives you details of a simple, safe and
efficient little piece of apparatus which, used
in conjunction with any H.T. accumulator,
will relieve you once and for all of- any
worries caused by the big demands of the
modern valve.

More About the " Hale."
Since describing the Hale circuit last week

I have carried out many further experi-
ments, and extended the list of valves
which will work satisfactorily in this
circuit. Although practically any valve will

!=lilli1111111111111111111111111111L,
E give satisfactory re-

sults, when you are
near a broadcasting
station you will not

 obtain the full undis-
torted volume of music
which the Hale receiver

---±1 is capable of giving if
you do not use a valve
with a big enough

E7-' emission to handle the
= energy.

For this reason the
f=--

11111111i111111111111111111111111.=
best results are given
by. the special L.F.

valYes,  which every maker now sells.

A Lunch Time Experiment.
When Mr. Hale, the inventor of the

circuit, visited my laboratory the other day
and tried the single valve set described last
week, we left the loud speaker operating
on the lunch hour programme from 2 L 0,
and could still distinctly hear the music
after we had left the room, gone downstairs
and passed out of the garden gate. By this
time I am sure numerous 'reader's of the
" Radio Constructor " will be obtaining
equally good results, and I. hope that they
will not fail to write and toil me their
experiences.

Next week I shall show you how to make
a very inexpensive two -valve Hale receiver,
which will be very useful if you are too far
away from a broadcasting staticn to obtain
all the strength you want with one valve.

Possessing all the virtues of the single
valve Hale receiver, it has jus . that addi-
tional "kick" that comes so useful to the
indoor aerial user.

 Thisvaluable eight -
E page supplement,

devoted to the in-
 terests of amateur
E wireless construe-
= tors, appears every

week in "Popular
Wireless." T e 11

E your friends about
E it. for it is only in
 "P.W." that they
 will find radio
= articles by the lead-
, ing constructor's
 expert, Mr. Percy

W. Harris.

Preparing data for next week's article, " The Assault on your Battery.",
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WITH the increase -in the number of
multi -valve sets, and perhaps more
partieulady With the increased use

of what are generally called " power '?
valves, the high-tension supply .problein is
becoming increasingly acute. The Ordinary
small -size H.T. dry battery, giving 60 or
72 volts, obtainable from any wireless
dealer, is an excellent little device, and can
he relied on to give satisfactory service
with a one, two or three valve set, using
valves which have no great appetite for
H.T. current.

A Practical Example.
For example, a. modern set with one

stage of high frequency, detector, and one
note amplifier, using a modern valve
designed for H.F. amplification, a detector,
and a good L.F. valve (not a special power 
valve for L.F.), can be run very efficiently
on not more than four or five
mill iamps. and, indeed, many sets
with suitable valves consume less
than this.

Any maker of H.T. dry batteries
will tell you that this figure is th.-
maximum economical load that
can be placed on such batteries
and for anything greater than this
the larger type of cell should be
purchased. As the larger types
are considerably more expensive,
many people have fought shy
of purchasing them in the past.

H.T. accumulators have now
reached a degree of perfection
which makes them a practical pro-
position for almost any user, and
now that prices have fallen to
a reasonable figure, many people
would like to purchase these use-
ful accessories. The problem immediately
arises of how they shall be charged, and un-
fortunately the service offered by the average
battery charging station-none too good in
the case of the L.T. accumulator, is shown by
painful experience to be even worse for
H.T. accumulators. If only one could con-
veniently charge the H.T. accumulators at
home-and I say " conveniently " advisedly
-I am convinced that many more H.T.
accumulators would be purchased and used
with satisfaction.

.1111111111i111111111111111111111111111111111111111111111111111111111111111111u

= By PERCY W. HARRIS, M.I.R.E.
LE

 How to Build a Unit which Makes -1--

Home-Charging Practical. E
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I have experimented with all kinds and
ways of charging H.T. accumulators, and
have quite a formidable array of apparatus
for this purpose, including a special motor
generator which will give a pure H.T.
direct current for charging accumulators up
to any voltage I am likely to use. Again,
I have a vibratory rectifier for the purpose,
and also an ingenious Neon tube rectifier
and charger which has given particularly
satisfactory results.

While I have nothing whatever against
the commercial forms of H.T. charger, and

1. The unit is permanently installed by
the set.

2. Your H.T. accumulator and the unit
are permanently wired to your receiver.

3. A change -over switch enables you
immediately on switching off your set at
night, to place the H.T. accumulators on
charge until the next time you use the set.

4. The rate of charging is controllable
and visibly indicated.

No More Tedious Changes.

You will thus have no mess and incon-
venience, no tedious undoing of terminals for
the purpose of disconnecting H.T. accumu-
lators, and carting them off to a service
station, no worry about whether or not
your accumulators will be properly attended
to, and no doubt as to the proper charging
rate. In fact, if you make a habit of throwing

up the switch, say, every Friday
night until the time yar switch

Fig. 1. The H.T. accumulator charging unit described stands permanently by
your set Charging is effected by throwing over a switch.

have obtained satisfaction with most of
them, they lack certain conveniences which
I have sought to overcome. The result of
experiments in the last few weeks has been
that I have been able to design what I
think will be a welcome addition to many
homes-the " Radio Constructor " H.T.
battery charget and control unit. It con-
sists; as you will see from the photographs,
of a neat ease which can be stood immedi-
ately alongside your receiving set. It
possesses the following advantages :

on the set on Saturday, your
batteries will always be kept in
the pink of condition. All you
then need to do is to have a look
at them every two or three months
to see Whether the electrolyte has
evaporated sufficiently to need
a few drops of distilled water so
as to bring up the level.

When I add that the. set is
perfectly silent in operation, quite
safe, with not the slightest risk
of getting electric shocks, any
possible doubt in your mind as
to its desirability will be removed.
The set is very easy to make up
and doubtless you already have a
number of parts by you which
can be utilised. The most ex-

pensive portion is the milliammeter, but
this, I think, is essential, for it is most
desirable that you should be able to see
and adjust the rate of charge at all times.

Fig. 2 shows the theoretical circuit of
the charger. The instrument is made
possible by the introduction by the leading
valve makers of special two -electrode
rectifying valves, made to fit into ordinary
valve sockets, which will pass sufficient
current to charge your H.T. accumulators

(Continued on next page.)
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SOLVING THE H.T.
PROBLEM.

- (Continued from previous page.)

;f11111111111111111111111111111110111111111111111111111111111111111111111IIIIIIE:

adequately. On -the left we have a twin
flexible lead going to a lamp socket (the
present unit is devised to operate
from alternating current mains and a
separate article later will show you how to
make a unit for direct current mains).
These leads are taken to a transformer
which steps down the current to 6 volts
for lighting the rectifying valve filament.
The current through the filament is con-
trolled by the filament resistance.

Change -over Arrangements.
From one side of the electric light mains

a lead is taken to one contact of a double -
pole double -throw switch. When the
switch is on the " charge " side the current
from the mains proceeds through this
switch to the positive of the H.T. accumu-
lator, out from the negative terminal, to
the switch again, thence to the milliam-
meter, from this to the plate of the recti-
fying valve and across the vacuous space of
the valve to the filament, from which it
returns to the mains. The rectifying valve
has the peculiar property of allowing the
current to pass in one direction only
through the valve, and therefore we use
but one half of the alternating current.

When we change over the switch the
mains and charging unit are completely
disconnected from the accumulator and the
accumulator is then directly connected to
the set.

In practice and looking at the front of
the unit, when the switch is " up " the
accumulators are connected directly to

A§
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your set, and when it
is " down " the charg-
ing side is connected to
your accumulator. If;
as is frequently the
case, you take several
tappings from your
accumulator they are
made as is shown in
Fig. 1, for the charging
unit is only concerned
with the whole H.T.
accumulator, which is
charged as one complete
unit.

The transformer I
have used is what is
known as a " bell -ring-
ing " transformer, de-
signed to operate elec-
tric bells from the alter-
nating current house
mains. However, these
are not very readily ob-
tainable in all parts of
the country in a size
sufficient to pass one am-
pere (the size of trans-
former Iam using), and
I have, therefore, ar-
ranged with several firms
to market a suitable
step-down transformer
for this purpose.

Two firms who have already begun pro-
duction are Messrs. Radio Instruments,
Ltd., and Messrs. Peto-Scott, Ltd., and
others will doubtless be, able to market
suitable transformers at an early date.
The actual unit can be made up in any
suitable cabinet and the reader need not
necessarily adhere to the dimensions given
in this article. However, in order that you
may see how this unit can be made up in
a convenient form, I am giving a detailed
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Fig. 2. The theoretical circuit.

This photograph
shows the sim-
plicity of the
back - of - panel

arrangements.

description of that on which my own tests
have actually been conducted.
Components Needed.

The following components are required :
One polished! mahogany cabinet to take

an ebonite panel, measuring 9 in. x 6 in.
The cabinet should be about 9 in. deep
internally, and should have a lift -up lid
(Cameo, Peto-Scott, Caxton, etc.).

Ebonite Panel, 9 in. x 6 in. x 4 in.
(any good guaranteed make).

Four terminals.
One milliammeter to read to 100 milliamps.

(Weston, Turner, Sifam, or other suitable
make).

Ono plated ' double -pole double -throw
switch (Utility).

One filament resistance. Care must be
taken in choosing this, as it has to carry a
heavier current than normal. I have used
the Casinos filament rheostat (double -
worn t) designed to have a resistance in
one half of 18 ohms and in the other 2 ohms.
The 18 -ohm side will carry 4 of an ampere
and the 2 ohm up to 11 ampere without
overheating.

A Warning.
Do not purchase the ordinary type of

filament rheostat which, however good it
may be for normal purposes, is not suitable
for a rectifying valve carrying heavy
current. While it is not necessary to adhere
to the particular make indicated, it is
necessary that any other. substituted mane.
should be able to carry a similar current
without overheating.

One special transformer, the input side
suitable for your local alternating current
voltage and periodicity, and the output side
able to supply not less than one ampere
at 6 volts.

One anti -vibratory valve socket (Burn -
dept, Benjamin, Lotus, etc.).

Suitable baseboard (which will probably
be supplied with cabinet). Suitable lengtu

(Continued on next page.)
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SOLVING THE H.T.
PROBLEM. E -

(Continued from previous page.)

of electric -lighting flex  with adapter for
lamp socket. Wire for wiring up (Glazite
may be used, or, if you prefer bare wire,
use sistoflex sleeving for insulation. Where
high voltages are used, it is wise to take
all precautions against your hand coming
in contact with the live wire).

Suitable rectifying valve, regarding which
further notes will be given.

This view will help you in wiring.

As we are not dealing with high -frequency
currents here, the exact lay -out of the set
is not an important matter. It is only
necessary to examine the photographs and
drawings to see a general and suitable
lay -out for the wiring of the instrument.

I would again draw
your attention to the
importance of keeping
your wires insulated.

If you should hap-
pen to use the par-
ticular type of bell-
rin ging transformer
that I have adopted,
you will find three
terminals on the low
voltage side. These
are designed to give a
choice of voltages. Use
those I have shown.

You will also notice
that one side of the
low-tension winding
is taken to one side
of the high-tension
winding. If this were
not done the current
from the mains through
the high-tension ac-
cumulator would have
no return path. You
will observe, too, that
I have passed the
flexible leads to the
lamp socket through
a small hole in the box.
This is a necessary pre-
caution, as in this way
any possible contact
with the mains when
operating this set is
avoided. Do not bring
out the transformer
windings to terminals
on the panel.

This would be a
dangerous procedure,
and would involve
serious risk of injury
if your body came into
contact with high volt-
age terminals. As the
set is made up it is quite safe, and there
is no more risk of shock than with your
present high-tension battery.

Most of the leading valve makers now
make special rectifying valves capable
of passing current of 50 milliamps. or more,

/7
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/PANEL LAYOUT.

A guide for marking and drilling the panel.

and this set was made up and first used
with the Burndept rectifying valve called
the U. 695, the price of which is 20s. It
operates with to 6 volts on the filament,

(Continued on next page.)
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TERMINAL HINTS.
B PERCY W. HARRIS, M.I.R.E.

THE home constructor now has a wide
variety of terminals to choose from,
in making up his set. There are, of

course, the ever -popular and inexpensive
W.O. type purchasable in brass or nickel
finish, from any wireless dealer, and the
various indicating and insulating terminals
which give such a smart appearance to a
modern receiver.

In buying the first type there are several
precautions to be taken. First of all, do
you require these terminals for what
may be called a ". permanent " set ? If
so, be sure that you buy them lacquered.
Many sold are made of bare brass and
after a few weeks become badly dis-
coloured, spoiling the appearance of the
whole set.

For general experimental work in which
appearance is not important this question
will not worry you, but in any case it is
handy to keep a bottle of cold lacquer
(this can be purchased very cheaply from
a number of sources), so that when the job
is finished you can touch up the terminals
and preserve their good condition.

If several of the components on the set
are nickeled (on -and -off switches, jacks,
and many other components are now
generally sold in a nickel finish) it may
possibly be that the terminals will be the
only other metal work showing. In such
a case you will enhance the appearance of
your set by purchasing the nickeled ter-
minals at a very slight additional cost.

Much trouble is frequently caused by the
loosening of terminals after they have
been wired up. The reason is that, while

you may have
tightened the lock
nut so that you
feel certain the
terminal can never
move, the heat
applied by the
soldering iron will

Bhort-circuiting a battery by brushing a lead agaans
another terminal is an accident that can be avoided by
connecting the battery terminals to the leads after

connecting the leads to the set.

soften the ebonite, causing a certain shrink.
age which may make the lock nut quite
loose. For this reason I always take the
precaution, after soldering up wires, of run-
ning round all nuts with a pair of pliers
or a spanner. A very useful spanner for
this work is the magneto spanner, sold by
any motor -cycle shop or garage.

You will save much trouble arising from
heating the terminals if, when you are
soldering, you keep handy a wet duster,

against which the
heads of the terminals
can be pressed. This
will conduct away
a good proportion of
the heat. Immedi-
ately after you have
removed the soldering
iron you can take hold
of the joint with the
wet duster and cool
it rapidly.

A good hot solder-
ing iron, clean and
well tinned, applied
to a freshly -filed
surface of the brass
to which a touch of
soldering flux has been
applied, will enable
you to solder very rapidly and before such
heat has time to creep up the shank and
soften the ebonite.

Fixing Indicating Terminals.
Many of the indicating terminals sold

have in the shank a transverse hole in
which telephone tags or other wire can b3
secured. In fixing the indicating ter-
minals to the panel it is often found that
after the nuts have been tightened the
name on the top of the terminal is askew.
To avoid this; unscrew the terminal head
before you tighten it at the back, and slip
through the hole in the shank a piece of
stiff wire, the end of a scriber, awl, or
anything which will pass through the hole,
and in this way hold it securely in place

with the lettering at the correct angle.
You can then be sure that the shank will
not turn while you are tightening up the
lock nut at the back.

When you buy a new accumulator, un-
screw the terminals, make sure that the
brass work is perfectly clean and apply a

The corrosion of accumulator terminals can be prevented by applying vaseline
in a manner indicated in the accompany article.

liberal coating of vaseline to all exposed
metal work.

Do not worry yourselves about bad con-
tact here. You will find by experience
that when the connecting wires arc tight-
ened the presence of the vaseline will not
make the slightest difference to the flow of
the current.

Periodically you'may find it desirable to
take off the terminals, wipe away_ the old
vaseline which will naturally collect dirt
from -the atmosphere, and replace it with
new. Providing there was no corrosion
at the beginning, the vaseline will effec-
tively prevent that nasty, greeny, chalk -
like deposit which so often grows around
accumulator terminals, and eats through
the connecting wires.
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SOLVING THE H.T. PROBLEM.
(Continued from previoue page.)

taking a filament current of just about
one ampere.

This does not mean, of course, that
you take one ampere from your mains,
as the voltage is stepped down and the
current stepped up. The valve consumes.
at the most, six watts, and although no
step-down transformer is 100 per cent.
efficient, no more than a 50 per cent.
efficiency in this transformer would make
the power consumption only 12 watts.
Added to this, you have the actual current
taken for charging the high tension accu-
mulator (about a twentieth of an ampere,
which means about another 12 watts),
so that the cost of running the unit is
probably very much the same as that of
running an ordinary 30 -watt electric light.

It is not advisable to run these rectifying
valves with a higher emission than about
50 milliamperes, which, although it may
be considerably less than the maximum
charging rate recommended on your par-
ticular high tension accumulator label, is
nevertheless an excellent " trickle " charging
rate for regular charging. Assuming,
for example, that you have a high tension
accumulator of a capacity of 1,500 milli -
amps. placing it on charge with this
apparatus once a fortnight from, say, 10 p.m.

till 6 p.m. the next-c-,-ening will more than
compensate for the'regular running, in that
fortnight, of a very big set.

For -example, if you run a receiver for
three hours a day for fourteen days with
a load of 20 milliamps., you will have
taken out 840 milliampere hours. Twenty
hours' charging at the 50 milliamp. rate
once a fortnight will provide an adequate
re -charge. Relatively few people take such
a load for as many hours in a fortnight.
Even a big 8 -valve set should not require
the use of this charger for more than
24 hours a week.

Method of Operating.
The method of adjusting this set is

slowly to turn on the filament current
by means of the filament rheostat, until
your charging rate shown on the inillam-
meter reaches 50 milliamperes. It does not
matter, with 200- to 240 -volt mains, whether
you are charging a 60- or a 120 -volt battery,
for with the Burndept valve type U. 695,
or other similar valve, and the filament
resistance nearly full on, 50 milliamps.
will be passed with ease. With a 60 -volt
high-tension accumulator the filament
needs dimming more, until 50 milliamps.
is shown on the meter.

Once you have adjusted the unit for your
particular battery, the filament resistance
can be left "set," only the change -over
switch being used for operation.
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y13 can readily ob-
tain one or two

' very useful com-
ponents by the aid of
which, and by making
a few changes in the
wiring, you can adapt
your receiver to a
modern neutralised cir-
cuit, getting much
higher efficiency by re-
moving the cause of
oscillation and by
avoiding losses. First
of all, take one of the several excellent
neutralising condensers now sold (most of
them are one -hole fixing) and attach it to
your panel in some convenient position
near the high -frequency transformer socket.
Now make the following changes of wiring
carefully :
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Further Practical Details of an Inexpensive Conversion Scheme.
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the negative filament lead should be
marked " grid bias positive." I would also
advise you to place a third terminal at
some other convenient point, and mark it
" H.T. positive 2." The lead which pre-
viously had been taken from the telephone
or loud -speaker terminal to the common

This figure is reproduced from last week's issue for easy reference. Notice that the detector bias is
now adjustable.

(1) If the filament resistances arc in the
negative leads, reverse the connections
to the L.T. positive and the L.T. negative
terminals within the set, as shown in Fig. 2.
This will place the filament resistances
in the positive valve legs, a better position
for modern valves if grid bias is used.

(2) Remove the lead which goes from
the variable condenser to the potentiometer
slider and connect it directly to one of two
new terminals for grid bias. Connect
the other terminal to the negative L.T. wire.

(3) Connect one terminal of the neutralis-
ing condenser to the grid of the H.F. valve.

(4) Change the wires on the under-
side of your panel from those shown in
Fig. 3 to those shown in Fig. 4. (Note :
Figs. 3 and 4 will be found in last week's
issue). You will notice that the lead which
previously went to the H.T. positive
and the variable condenser now goes to
the second terminal of the neutralising
condenser. Join the potentiometer slider,
which was previously connected to the
first valve, to the detector valve, as shown
in Fig. 2. (Reproduced again above).

(5) Take the lead which previously went
from the L.F. transformer to the L.T.
negative lead to one of two more terminals,
which you can place in a convenient part
of the panel. The second terminal should
now be joined to the negative L.T. lead.

Grid Bias Terminals.
The terminal connected to the trans-

former should be marked " grid bias
negative," and the terminal connected to

H.T. positive should be disconnected and
taken to this H.T. positive 2. You will
then be able to apply a higher voltage
to your last or note -magnifying valve,
with considerable improvement in results.

Simple Changes.
You will thus see that the changes we

have made inside the set itself have been
changes in wiring, and the fitting of one
small condenser and five terminals. To
plug into the set, we
want o n e or two
other components,
and then we are
ready to start work
again with the im-
proved results which
I have foreshadowed.
The further com-
ponents are, firstly,
a tapped aerial coil.
No. 60 is a good
size of the Lissen
series. Join the aerial
wire to one or other
of the tappings
(which of the two to
use, you will find by
experience).

In the Igranic
series, a Unitune
Aperiodic Fixed
Coupler can be used.
As previously men-
tioned, with the Lis-
sen X coil the earth

connection is left as be-
fore, and the aerial
taken to one or other
of the tappings. In the
case of the Unitune
both aerial and earth
are disconnected from
the set, the aerial being
connected to one ter-
minal of the Unitune coil
and the earth to the
other.

There is one impor-
tant precaution' neces-

sary when using the Lissen X coil. See
that the coil socket is so arranged on
the set that the earth connection goes
to the socket, and not to the pin of -your
coil holder. It is, of course, a simple
matter to reverse these connections if you
find they are not correct in your set. In
the case of the Unitune there is no need
to make any change.

A Few Costs.
Now the Lissen X coil casts 6s. 4d., and

the Unitune coil 4s. 6d., so this expense
is not great. A neutralising condenser
can be obtained for a few shillings. The
Gambrell neutrovernier, for example, costs
5s. 6d. ; the McMichael, 4s. 9d. ; the Igranic
micro condenser, 5s. 6d. ; and other makes
have similar prices.

The one further special component
required is a Gambrell " Transadapta !'
fitted with four -pin base to plug into the
socket previously used for the H.F.
transformer. The Transadapta is a device
which enables you to use two plug-in coils
side by side to form a very efficient H.F.
transformer. A Transadapta costs 6s. 6d.

If your H.F. transformer socket is
(Continued on next page).

Some of the modern neutralising condensers now available for the home
constructor They are all " one -hole -fixing."
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arranged on the panel so that the socket
which would correspond with the grid of
the valve is at the top, and the equivalent
.of the anode socket at the bottom when
plugged in, the Transadapta will give
you the primary coil on the left-hand side
and the .secondary coil on the right. The
base of the Transadapta is knurled to form
a special switch which, when rotated,
reverses the direction of the windings of
the secondary coil.

Plug-in Coil Arrangement.
The Transadapta is used by plugging -in

two coils of the ordinary plug-in variety,
of which, doubtless, you have several. For

the primary in my
scheme, you will re-
quire a centre tapped
coil, for which I sug-
gest a Gambrel! centre -
tapped B coil, a No.
75 centre -tapped Lis-
seri, or any of the
other good makes sold

"s -

A minute or two serves to adjust grid bias.

with centre tappings. For the secondary
you can use any No. 75 coil youlialie in
stock, or, of course, if you hive to buy a
coil for this, I would suggest getting one
of the same make as that in. which you
purchased the centre -tapped coil, so as to
make a good-looking pair.

It now only remains to connect a flexible
lead from the centre tap of the primary coil
to the positive H.T.1 terminal. With this
done I can tell you how to neutralise the
set, and how to get the best from it. I shall
be very surprised if your signal strength
is not, at least, fifty per cent. better .on the
distant stations, and your selectivity will
be -Very considerably improved.

Neutralising Adjustments.
It is important to remember, however:

that the big advantage of properly neutral-
ised radio frequency does not show Up so
well on very loud signals as on those which
are fainter.

Assuming you have already, made the
changes, 'first of all place your " X ?' or
" Unitune " coil in the aerial socket, without
connecting aerial and earth t6 the' set.
Join up your batteries, insert yOnt valves
into their sockets in the usual "way, and
connect your telephones"to the output
terminals, or, if you are using a Loud speaker, '

join this up as before. Id' the Left:hand
Tranktdapta socket place the centre4apped
75 coil" or a Gambrel' C centre tapped; and
in tffe- Tight -hand socket a 75 or C without

centre tap. Connect a single dry cell as
grid bias in the left-hand grid bias ter-
minals, and a suitable valve between the
other terminals (L.F. grid bias). Turn your
neutralising condenser to the minimum
position and place your aerial tuning con-
denser at a low reading-say, 20 degrees.

Simple Neutralising.
Now 'Slowly swing your second condenser

backwards and forwards (the valves, of
course, being switched on) and . you will
probably find that. over a - email band of
readings on the second condenser, oscilla-
tion will take place. As you swing the con-
denser dial backwards and forwards you
will Pass in and out of this oscillation
band. See that your reaction coil is placed
in a position for minimum coupling to the
aerial coil-i.e. at right angles to it.

Now slowly screw down the neutralising
condenser for a turn or so and, leaving the
aerial condenser in the same position as
before, once again swing the second con-
denser backwards and forwards.

After a few turns of the neutralising con-
denser you will probably find a narrowing
of the oscillation band ; that is to say, if
previously the oscillation had commenced
at, say, 10 degrees on your condenser and
continued to, say, 30 degrees, it may now'

-start at 15 degrees and
only continue to 25 de-
greeS. Continue adjust-
ment of the neutralising
condenser, each time
swinging the second
condenser, and you will
soon find a point where
oscillation will not occur
at any setting of the
second condenser.

Now, without chang-
i n.g the neutralising
condenser, set the aerial
condenser at, say, half-

way and repeat the experiment. The
set should now be stable, but possibly there
may ba slight oscillation and a slight further
adjustment of the neutralising condenser
may be needed. The point is, so to adjust
the neutralising condenser that whatever
setting you may require on the aerial con-
denser, there is no corresponding point on
the second condenser at which the set will
oscillate.

Reaction Control.

With reaction the set will go in and out
of oscillation with delightful smoothness
and without any backlash. Now join up
your aerial and earth and tune in the signals
in the Usual way. Preferably take a moderate

- strength station for the next adjustment.
When you have tuned in and obtained good
signals from some- station other than the
local, carefully vary the potentiometer knob
until you find a position at which the best
signals are secured. This position can be left
permanently set. ,

The third test is to find which tapping on
the X coil-if you are using this-gives you
the beSt signals with your aerial. Probably
there Will hot: be :a very great difference
between theta (remember, you must retune
when Changing); bilt I should imagine that
the tapping, including the larger number of
turns, would give slightly better results.
Sometimes, when you can afford to sacrifice
a little signal strength, it is useful to, use the
lower number of - turns and thus obtain

additional selectivity at a slight reduction
of signal strength.

-If you have Made the changes suggested,
write and tell me of the improved results
you get. Remember, too, that -by neutra-
lising the set in the manner I have described,
you will have considerably reduced the
demands made upon your high-tension
battery.

You will notice that provision is made for
grid bias where perhaps it had not been
before. If you have no previous experience
in the adjustment of grid bias, do not
imagine it is a complicated matter. All you
have to do is to connect the positive wander
plug of your grid bias battery to the positive
.grid bias terminal on your set and then, by
taking a flexible lead from the negative -grid
bias terminal to the other wander plug, '

adjust the voltage by means of the tappings
on your grid bias battery to the figure -
desired.

Adjusting Grid Bias.

The best grid bias will depend upon the
make of valve and the high-tension voltage
you use, but practically all makers give
iigures on the -small sheet packed in the box
with the valve. Remember, too, that you
cannot do any harm by, adding too much
grid bias.

In all the makes of coils, larger figures will
be required for the Daventry range. The
Igranic people make honeycomb high -fre-
quency transformers with centre tapped
primaries, mounted on four -pin bases so that
these can be plugged straight into yolr
existing set without the intervention of the
Transadapta.

Some readers who will not desire to return
to the four -pin base transformers may care
to make a change to the coil sockets which
can be screwed on to the panel in place of the
existing valve sockets. The diagram above
shows the eonneetions to what were previously
the four sockets of the valve -holder. This

How to connect a pair of fixed coil sockets in p!.aes
of the valve sockets.

method will be found cheaper than pur-
chasing the Transadapta but once the
change is made it is no longer Possible to use
the four -pin transformer.

Furthermore, the advantages of being
able to reverse the secondary windings
rapidly is lost. This, however, is not. an 
important matter, for it is comparatively
simple when carrying out one's first experi-
ments to reverse the connections to the
secondary (the right hand) coil -holder to find
which of the two connections is the better.
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ACORRESPONDENT in the North
of England has written to me on
the subject of why some designs show

the negative of the H.T. battery connected
to the positive of the L.T. accumulator,
while others show negative to negative.
Either -method is sound, but. I prefer the

former, for
if we con-
nect the
H.T. neg-
ative to the
L.T. posi-
tive, the
voltage of
the accu-
mulator is
added to
that of the
H.T. bat-- tery in cir-
cuit. Thus,
if we are
using a 6 -
volt accu-
mulator
and a 60 -
volt H.T.
battery,
the effec-
tive H.T.

voltage in the circuit will be 66 and we
might as well have this extra 6 -volts at
no further cost to ourselves  and with no
lowering of efficiency. The only advantage

thatthe negative to negative scheme is tat
there is sometimes less chance of burning
out your valves if a condenser is shorted
in certain circuits.

This reminds me that few experimenters
realiie that when such a connection is
made, as shown in the diagram above,
there is no reason for connecting the Mans -
bridge or other blocking condenser. across
only the H.T. battery. In st1ch circum-
stances the connection should be taken
from H.T. positive to LT. negative-
across both batteries and e s across the
whole H.T. supply.

An interesting point affects the use of
the shunting condenser across the primary
of art L.F. transformer. Tt is still generally

Note. -1n this sect am Mr. Harris will discuss each week interesting points from
the large correspondence he regularly receives. Readers are invited to write to him
On matters of interest, and extracts from their letters, together with Mr. Harris' cons-
9nents, will be published from time to time. It must be pointed out, however,
that general and technical queries cannot be answered in this section, but should be
addressed to the Technical Query Department, complying with the conditions laid down
under the heading," Technical Queries" in each week's issue of POPULAR WIRELESS..
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Illustrating the query on H.T.
voltage.

the custom to connect it from the plate of
the valve to the H.T. lead. A better scheme
and one which in many modern circuits
gives definitely better results is to connect
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Special features in next
week's Radio Constructor
The 'GUARANTEED'

REFLEX
An inexpensive receiver for
purity and immense power.

The ASSAULT ON
YOUR BATTERY

Facts and figures about H.T. =
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the condenser from the plate of the valve
to the L.T. negative.

After all, the whole object of this shunting
condenser is to by-pass the H.F. component

A

-8/0117:ENS/ON 7TERY
B= A Ca/Aft/Z.470R
C EfFecnv

(so
et It 7.76z ?Ace.

/mrs)
This arrangement gives a lower effective

H.T. voltage.

back to the filament, and if the condenser
is connected across the transformer, this

. H.F. current has to find its way back through
the shunting condenser joined in parallel
with the H.T. battery, across the capacity,
between the leads and  in other ways.
If the H.T. battery leads are long, it is
 quite possible to obtain very undesirable
effects in this way.

Shunting the
It must not be imagined that the ordinary

Mansbridge type of shunting condenser,
because it has a very large capacity, is
necessarily a good H.F. by-pass. However,
such condensers by-pass L.F. currents with
ease, particularly when the value is as
high as 1 or 2 mid. They also serve a very
excellent purpose in acting as a reservoir
of energy to steady the  H,T, battery dis-
charge, which may not always be quite so
regular as one could desire. -

At the same time, owing to the peculiar
construction of the Mansbridge type
(they are made by rolling up a long narrow
paper and foil condenser) the H.F. resist-
ance may be fairly high.

For this reason, in a circuit where radio
frequency amplification is important, it

.0/ /11/512. ACACONDENSZe
( 11/61/ /52EQUENCY 511/./N7)

76. # r.
BATTERY

/0R2/1/1-0/11ANSBR/DOE

H.F. and L. shunt condensers.

is well to experiment with shunting the
large Mansbridge condenser with a good,
high quality mica condenser of, say, .01
mfd. size, so that the H.F. current has
a very low resistance H.F. path, while the
L.F. currents are adequately by-passed by
the Mansbridge. It should be remembered
that the '01 mfd. condenser offers negligible
opposition to the passage of the H.F.
current and, indeed, in many cases may
afford a far easier path than the 2 mfd.
condenser can offer. The actual arrange-
ment of the condensers is shown above.

A Valve Query.
" Will it pay me to use bright -emitter

valves in my set, as they are so much
cheaper than the dull -emitter kind 1 " asks
a reader, in South London. He mentions
that he has bought a three -valve set and has
a four -volt accumulators I would strongly
recommend him to buy the dull -emitter
type, for the additional cost of the valves
should not be more than eighteen shillings
for the three, while his accumulator will last
six or seven times as long Without charging,
using the dull -emitter type, provided he
chooses an economical kind. It is easy to
save the difference in cost -between the two
kinds of valve during a year in the fewer
charges necessary. And then, think of the
arm -muscles and the long tramps saved!
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A circuit that
amazed a Radio
Society-,
Read this alter/

The letter on the left comes from a Radio Society
which has tested nearly every long-distance type of
receiving apparatus Doesn't this prove the remark-
able powers of the Ormsby 4 -Valve Long Range
Extra -Selective Receiver ? The Receiver which cuts
out London almost under 2 L O's aerial, and tunes in
station after station, no matter at what distance, on
the loud speaker, with amazing ease and clearness, as
demonstrated daily in our New Oxford St. showroom.

Letters from all over the country tell us of the
wonderful achievements of this circuit, nearly all
of them from customers who have constructed the
Receiver from our Patent full-size model.

Build this set from
the ORMSBY Model

Complete Receiver without accessories £25-0-0 (Royalty paid).

You will build this remarkable receiver with
ease and perfect confidence.

The model is a full-size reproduction of the
Ormsby 4 -Valve Long Range Extra -Selective
Receiver, and is made in stout cardboard. Every
component is shown in position and every wire
is shown full size and to template. It is just a
plain and straightforward model which gives
wire for wire full size. The same circuit and
design that achieved the Wonderful results in
the above letter.
If you would experience the thrill of long-
distance wireless-of being independent
of your local station-send for one of these
full-size models to build from, and you
can have a perfect long-distance Selective
Receiver within a. few hours. Complete in
box with full instructions. (plus 5d. postage)

To-day-Get one of these
Models from

Ormsby & C o., Ltd.
3, Ormsby Works, Lower Richmond Road, Richmond, Surrey

Landon Showrooms : ro, New Oxford Street, W.C.I. 'Phone 4897.

'Phone:
Richmond 3917.
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Better be safe
than I
sorry

MOST Battery
Eliminators contain

Condensers which' have
to stand up to the full
voltage of the mains.
The mains supply is
often as high as 250
Volts A.C., and
ordinary condensers
tested to 300 volts can-
not be guaranteed to
stand up to this pressure
for a long period.

Therefore, for safety's
sake, use-or see that
your Battery Eliminator
utilizes-the special

Q See
that your
Battery
Eliminator
employs
T. C. C.
Condensers

T.C.C. High -voltage
Condensers. Built and
tested to withstand 600 volts,
the T.C.C., having been used
on domestic lighting supply
for a number of years, is
perfectly safe and absolutely
reliable. For behind it, are
twenty brimming years of ex-
perience in Condenser -making
-years during which millions
of Condensers, from large 4 -ton
Power models (consistently
used by the G.P.O., Admiralty,
War Office and Cable Com-
panies), to the famous little
green 1 1 -ounce Wireless
Condensers have be.n used.
In the name of safety, could
there be a better choice for a
Battery Eliminator than
T.C.C.?

QT.C.C. 690 volt D.C. Test Mansbridge
Condensers for Battery Eliminators
come in capacities of .5, 1, 2, 4, 5, 8
and 10 nifds.

T. C. C. Condensers
(Tested & Guaranteed)

for Battery Eliminators
Advt. Te/ezr6P12 C9tideAm, nd, N. Atka, W.3. Giiber: A

Features of the

No. 1
The
Filament

The

()citron
VALVE

Is

BRITISH
MADE

Can he seen on
several stands at
the Manchester
Wireless Exhi-

bition.

Niroiroo,
4/1

-

crirR ON
Ratio Valve
The Filament of the Octron-the
heart of the valve-has been selected
with the greatest care and is specially
tested under the strictest supervision
by filament experts. Its mounting
has been so arranged as to hold it
firmly without either a tendency to
straits or to looseness. This point
ensures longer life under the most
strenuous conditions-and conse-
quently Valve Economy. Further-
more, the Octron Filament con-
sumes less current and gives greater
volume and range than many valves.
For efficiency and economy use
Octron Valves.
Watch for other points or send for
full description of all types.

PRICES FROM

12/6
Manufacturer,

H. S. ELECTRIC LTD.,
Electrical Engineers

32, Charlotte Street, Birmingham.
Telephone : Telegrams

Central 746o 'llosaval, Birmingham

ON
onalBate

,
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HAVING reviewed the general features
of the syStem, we now turn to the
practical side of construction, and

the first thing to be considered is the con-
taining cabinet, the construction of which
entails no intricate carpentry. If the con-
structor decides to make up the number
of units used in the original, then the
dimensions given herein should be followed.
On the other hand, if it is required to alter
these dimensions for lack of space, .or to
allow for addition of further units at some
future date, then only the dimensions
of the framework carrying the units need be
adhered to, but in any case due care should
be taken to make tire width of the cabinet
inside sufficient to accommodate the longest
baseboard.

The photograph shows the main con-
struction of the cabinet.

This part comprises a back, two sides,
^,nd, in front, a top and bottom bar,
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+ Further Details about a very Interesting t

System.

the whole supported at ea,ch end by two
pairs of 6 in. legs. The dimensions given
in Fig. 2 will probably furnish the con-
structor with all the information he requires,
but before proceeding further, he should
decide whether the cabinet is to stand on a
table or bench, or whether it is to be clamped
against a wall. In the
latter case no legs will
he required.

The Cabinet.

A section of the bars
forming the front
framework resembles
somewhat a picture
frame moulding, as
shown in Fig. 1. Each
bar is composed of a
3 -ft. length of 1 in.
square wood with a
similar length of -1 by

in. lath screwed to it.
The e in. recess, so
formed at top and
bottom, accommodates the unit panels, and
care should be taken that these 6 -in. panels
fit easily in any position between the two
bars. Should the length of the bottom bar,
which. carries the whole weight of the ap-
paratus, exceed 3 ft., then it would be pre-
ferable to use a length of well seasoned
oak, or some other hard wood that will
not sag under the weight.

The supporting legs are mounted
by screwing one to each end of two
lengths of wood 9 in. by 2 in., these
in turn being screwed to the
bottom of the cabinet one at
each end.

The -.lid may .be in one piece
9 in. wide, or divided, as
the -photograph of the
finished set. Here the
front section, 3M. wide, is
permanently screwed down,
and serves as a
ledge on which to
place coils, etc.
The rear lid may
then be :opened
for inspection of

the interior with-
out having to re-
move these com-
ponents.

The bottom
should be fitted,

PART 11.
By J. ENGLISH.

but not permanently sefewed clown until
the panels have had their docking &vices
fitted. This bottom board fits inside the
cabinet and is screwed to the boards hold-
ing the legs and also to the main frame-
work.

When all constructional work is finished

the cabinet can be stained or polished in
the usual way.

Constructing the Units.
- The next step is the preparation and

construction of the units, the full number
(Continued on page 567.)

The first Unit, carrying the aerial timing condenser,



661 Popular Wireless, November Gth, 1926.

A HUNTING WE WILLGO!
GLORIOUS to hunt through the Ether to catch the distant

station. Listen to this " View Halloo for instance

" With a red stripe A.R., which worked excellently on 6 watts,
I have worked all Britain, Irish Free State, France, Holland,
Belgium, Channel Islands, Spain, Portugal, Germany, Italy,
Sweden, Poland, Finland, East Prussia, Tunis, Madeira, Canada,
Porto Rico, Denmark."

T. P. A., Belfast.

What a gallop beneath the stars ! And what a tribute to the sheer
all-round efficiency of Ediswan Valves ! They last and last and last.

Ediswan 2 -volt i-Watt Valves

H.H.F.
De-

tector
,

is,"'"f znd L.F.

G.P. 2 D.R. 2
G.P. a

G.P. _2
P.V. 2

P.V. 2
P.V. 6 (1. -Watt)

Resis ance Coupling
*R -C. 2 I P.V. 6 ( 1 -Watt)

,The anode resistance used should not
be lesS than t-5 megohms.

PRICES: G.P. 2, D.R. 2, and R.C. 2,
14'- each : P.V. 2 and P.V. 6, 18/6 each.

RECOMMENDED
EDISWAN COMBINATIONS

Receiving

Accu-
mulater

or
Battery

Volts

-

Prices P'w'r Prices

.A. R. D. E.
tg.c. 2
tR:C. 2

G.P. 2
13 R. 2

*A.R. .o6
G.P. 4
*A.R.

R.
*.A.R,

R.

1.8-2
1.8-2
1.8-2
1.8-2
1,$-2

3
4
4
4
6
6

14/-
141-
14/-
14/-
14/-
14/--
141-
8/-
8/-
8/-
81-

P. V.6
P.V.6
P.V.2
P V 2
P.V.2
P. V,8
P.V.4
P.V.4
P.V.4
P.V.5
P.V.5

18/6
18/6
18/6
18/6
18/6
18/6
18/6
18/6
18/6
18/6
18/6

*Made in L.F. aid H.F. Types.
-I When R.0 2 is used as de ector, anode

bend rectification should be employed.
Ail DULL EMITTERS except

A.R. and R.

E I SWAN
THE EDISON SWAN ELECTRIC CO. LTD. 123-5 QUEEN VICTORIA STREET. LONDON, E.C.4 VS
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TALLY HO!

Qy
.1-4 h

-2_160/

Here are a few more proud "Tally Ho's"
from the John Peels of the Ether

ACROSS THE WORLD
" I can tune in Rugby any morning at all at

6 a.m. It certainly is great to have the
Test scores laid on, and all the official
British news, without having to wait for the
papers hours afterwards. My valve is an
Ediswan A.R. '06."

K. G., Melbourne, Australia.

OSLO ON SUNDAY NIGHT
" The Ediswan Valve purchased in August

1924 is still going strong. There is none to
beat the A.R.D.E. for tone, life, loudness.
I pick up San Sebastian, Hamburg, and Oslo
on the loud -speaker on Sunday nights."

J. H. T., Sandbach, Cheshire.

SHIPS IN THE PACIFIC
6 4

. with one of your A.R. type receiving
valves as detector I have heard signals from
amateur stations in U.S.A., N.Z. Australia,
Mexico, Brazil, Argentine, India, U.S.A.
ships in Pacific, and all Europe."

B. W. W., Coventry.

Ask your Dealer for a copy of
Booklet-" Tice Ediswan
Range" or write direct to
Ediswan.

- , -
0. -7-

/7' 6 t
4.6

Fit
EDISWI&N VALVES
and nurse your set

AUSTRIA HUNTS DAVENTRY
" We listened in to Rome, Toulouse, Paris,

Copenhagen, Malmo, Vienna, Budapest,
Zurich, and Daventry. Daventry we are
most interested in, and we frequently find
that three valves are sufficient for clear
reception, although 750 miles away."

H. W. D., Hallein, Salzburg, Austria.

1200 HOURS' RUNNING-
HILVERSUM
" I am using 4 A.R. '06 Valves on a straight

circuit 4 -Valve set. After 1200 hours'
running can still get Berlin, Hilversum, some
Spanish Stations, and Hamburg at good loud-
speaker strength." A. C. B., West Kent.

NOW YOU KNOW THE VALVES
TO USE! NOW YOU KNOW WHY
KEEN WIRELESS MEN ALWAYS

INSIST ON " EDISWAN "

(

,..._
0 -7^ -as

/ea

////iii`;;, (,,;/,4/ /'// //19 //42; //J1/'

E D I SW
'//1"' , '///' '"/'"7/, '7 '1'

THE EDISON SWAN ELECTRIC CO. LTD.. 113-5, QUEEN VICTORIA STREET LONDON, E.0 4 VS
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Pat. No.
256833

Pro. Pat.
No.20339

The Grid Leak is not
discernible, being total-
ly enclosed in Bakelite
Valve Holder Base,

Something new and good

in component design
The latest LOTUS triumph
is a Combination Grid Leak
and Valve Holder which
eliminates unnecessary wiring
and soldering and makes for
economy in cost and space.

Guaranteed efficient in con-
struction and design.

From all Radio. Dealers

Combination Grid Leak and Terminal
Valve Holder  

Terminal Valve Holder
Valve Holder without Terminals

All Anti-Microphonic Type.

'Locus

3/9
2/6
2/3

Combination

GRID LEAK I1TBUOYBUOYANCY VALVE HOLDER

Anti-Microphonic

Garnett, Whiteley & Co. Ltd.
Lotus Works, Broadgreen Road, Liverpool.

0

Makers of the famous
"Lotus " Vethier Coil Holders

Popular Wireless, November 6th, 1926.

RECUPERATING AGENT
IN THE

HELLESEN
DRY BATTERIES

FORESIGHT!
Five years ago the manufacturers of
Hellesen Dry Batteries realised that
specialisation was necessary in Wireless
types if the needs of to -day were to be
efficiently and economically met.
A longer life to meet the long and frequent
periods of use which you demand to -day
without sacrificing in the slightest the
smooth uniform supply which has made
Hellesen Dry Batteries known as the BEST
IN THE WORLD.

60 volt "WIRIN" 12/6
99 volt "WIRUP" 21/.

(Postage Extra)
All types, voltages, etc., in Double and
Treble capacities for H.T. and L.T. Supply.
Ask your dealer for the type to suit your
set and get the maximum service, or write
us for full particulars.

Obtainable at all Radio, Electrical and General Stores,
Harrods, Selfridges, etc., or direct from

A. H. HUNT, Ltd. (Dept.12), CROYDON, SURREY
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of which can be made up at once, or in easy.
stages. There is no reason why the latter
plan should not be adopted, and I would
certainly advise it
where the con-
structor
has not
a great
experi-
ence of
h a nai-
ling ra-
dio ap-

Another vie* of Unit No. 1, showing the disposition of
the terminals.

paratus, as he can get the hang of things
better by, making up one or two units and
experimenting with them thoroughly before
proceeding with the remainder. Thus
units No. 1 and No. 2, together with suitable
coils and 'phones, will cover most of the
ground for crystal circuits, while the

addition of one gr two units Nos. 3 and 1 of
Nos. 4 and a comprises sufficient apparatus
for experiment with single valve circuits,
straight, reflex, " stunt ' or super. These
units will probably keep the experimenter
busy for a. considerable time, and after
completion of the remainder he will have
enough apparatus to satisfy the most
riotous cravings for experiment.

The First Panel.
Unit No. 1, which is very simple in

construction, comprises an ebonite panel
6 in. by ai in., eight terminals, variable
condenser, and wire for connections. There'
is no necessity to use a square -law con-
denser here as the capacity of the aerial
system nullifies the advantages of such

types. The capacity of the con-
denser May be -001 or -0005 mfd.,
the 'smaller value where much
short-wave work is to be done.

After the panel has-been marked
out and drilled by reference to the
composite drilling and wiring plan,

the locking device. should
be fitted, as shown in Fig. 1. To
obtain the correct adjustment the
panel --is placed in the cabinet
frame and the 1 -in. wide wooden
piece A, resting on top of the
bottom bar, screwed to the panel.

The ebonite piece B, f in. square and 1 in.
long, is screwed on last. The panel is re-
moved by pulling forward from the top
and then lifting up, and the locking device
should be adjusted so that this worn without
any stiffness. A similar locking piece is
required for

- ' -/
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units Nixi. 1, 2 and 3, while
units Nos. 4, 5 and 6, which
have baseboards, require only
the ebonite piece B, the
baseboard taking the place of
A in Fig. 1.

When wiring up, it is pre-
ferable, as in all the units, to
solder connections to tags
screwed down beneath the
terminal units rather than to
solder wires direct to ter-
minal shanks, etc. Tinned
wire No. 20 S.W.G. is better
than a heavier gauge, as it is
easier to work and as there
are no long leads in any of
the units, it is sufficiently
rigid for the purpose. AlSo,
this size of wire does not in-
troduce so much stray capal
city as a heavier gauge, and
stray - capiwity is. highly un-
desirable in an experimental
system.

Adaptability.

The main purpose of unit
No. 1 is to provide a number
of terminals for inter -unit
connections to aerial and
earth leads which can be
permanently connected to ter-
minals 1 and 6 (Fig. 3).- The
terminals are so grouped and
wired that the condenser may
be used either in series or in
parallel with the aerial tuning
inductance. Connecting_. a
coil .to. terminals 2 and 4, or 3
and- 4 places the condenser in
parallel, terminals 1 and 2
being shorted. For series con-
denser connections a coil is

COMPONEKS.

567

£ s. d.
Cabinet.. 10 0 =-

-f,

UNIT No. 1.
Panel, 6 x 2j x1 1 9
8 Eelex terminals .. 2 0
Variable condenser (.001) .. 10 6

UNIT No. 2.
Panel, 6 x 2 x 0
4 Eelex terminals .. 1 0
1 P.M. detector (R.I.) 7 6
1 Experimental detector 10 0
1 Jack D.P.S.T. 2 6

UNIT No. 3.
Panel, 6 x 4 X i 2 0
6 Eelex terminals .. 1 6
Variable condenser,  .0005 or

-0003 8 6

UNIT No. 4. Er

Panel, 6 x 4 x 2 0
1 Baseboaid 3
5 Eelex terminals .. 1 3
1 Dual rheostat (R.I.) 7 6
1 Grid leak (E.M-C.) 3 6
3 Eelex sockets 6
1 Eelex plug and socket 4
1 Single circuit closed jack 2 0
1 Valve holder (Benjamin) .. 2 6
1 Fixed condenser holler

(McMichael) 1 0 :If

UNIT No. 5.
Panel, 6 x 3 . . . . 1 9
Baseboard, 81- x 31 x 3
8 Eelex terminals .. 2 0
2 Eelex plugs 4
Variable condenser, .0001 .. 4 6
1 Transformer 1 5 0
1 Anode resistance .. .. 5 0 ..-t

2 condenser holders (MeM.) .. 2 0
Clips forfor battery, etc. .. 2 =1 --

UNIT No. 6. F.
Panel, 6 x 6 x j .. .. 3 0
Baseboard, 81 x 51 x ;1 6 ;..
4 Eelex terminals .. 1 0 -T-_-

2 Rheostats, dual .. 11 0
6 Eelex sockets .. 1 0
3 Eelex plugs .. 6
1 D.P.S.T. jack 2 6 E
1 Single jack .. 2 0 t=
1 Transformer .. 1 5 0
l Choke .. .. .. 1 0 0
2 Valve holders (Benjamin) .. 5 0 It:
1 Fixed condenser holder .. 1 0 --7-:

1 Grid leak, -5 M.O. .. .. 2 6
1 -01 fixed condenser 2 6 E
Clips for battery .. 6 E

==
F.C.C. PANEL AND SUPPLY LEADS.

Panel, 9 X 5 x f .. .. 3 9' f---_

4 Eelex terminals .. 1 0 E
= -- 20 Eelex sockets 3 4

24 Eelex plugs 4 0
16 Eelex separators 1 4
Rheostat 3 6 -E
Fuse .. 1 6 E.
Wood, etc. .. 6 =

- Total £1017 0

connected to terminals 7 and 8, which are
also useful for introducing any component
or circuit into the aerial system. To ter-
minals 1 and 2 can be connected a fixed
series condenser or a loading coil: Further
uses of this unit will be' evident later when
we come to consider the' operation of the'.
entire system.

(To be continued next week.'
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By CAPTAIN C. C. S. WHITE,

* 0-04-0-4-40-00-4-4-00-00-04-400-4- 4- -0-0- 0- *
JUST as a conveniently planned house

adds considerably to the comfort- of
the family, so a well -designed cabinet

adds to the pleasure and satisfaction de-
rived from wireless. Here is a design for a
cabinet that has a place for everything and

111AIIIIIiiiiiIIIMII:.11/11111 IlVi1111411111111111111D14. NUM'.
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everything in -its place. Furthermore
being self-contained, it has the double
advantage that it presents a tidy outward
appearance, and at the same time prevents
your latest " hook-up " from being inter-
fered with by unauthorised meraberS of the
household.

Neat Appearance.
The only leads outside the cabinet are

the aerial and earth confections and two
for the loud speaker. How very different
from the untidy jumble of wire so often
associated with wireless.

Incidentally, the popular type of cabinet,
which is nothing more or less than a wooden
bow. witlb.one.side omitted and- replaced by.
an ebonite panel, possesses the great dis-
adVantagehat it, is entirely., unprotected`
frorn-chist.,, This May not be. so apparent
whilst the -set isnew, but in time dust will

collect on the ebonite panel and ,elsewhere,
and form 'paths, for the leakage of H.F.
currents, with the inevitable result that the
strength of signals will be reduced.

The cabinet is 3 ft. 1 in. high, 2 ft. 3 in.
wide, and 1 ft. 8 in. deep:and has main
divisions. The top shelf contains the set
proper, the middle shelf is available -for
H.T. batteries, and on the gr'ound floor
there is a space for the L.T. aCcumulator,
and a nest of three drawers -; which are
extremely useful for storing headphones,
spare coils, voltmeters and other small
instruments.

The top compartment is arranged to take

an ebonite panel (18 in. by 9 in. by in., a
very convenient sit,) in either a horizontal
or a vertical position. 41- is -Pyovided with
a lid arid two tiont doors, so AA" whieji

way the..tet )tiotin- onneetions
and alterations may be made without re-
moving the panel. if mounted vertically,
the set can be operated by opening the small
-doors and without disturbina° the loud

- speaker or anything else which may stand
on the top of the cabinet.

Loud Speaker Incorporated.
If it is required to incorporate the loud

speaker there is ample space to do so by
dispensing with either the nest of drawers
or the tower battery compartment. But in
actual practice it is usually found more
convenient to have the, loud speaker
separate, so that it can be moved from
room to room or even into the garden,
,whereas the set itself does not require to be
movable.

The cabinet has been designed to accom-
Modate' a- four -valve set, and dimensions
hive purposely been kept on the generous
side. Whether the reader uses four valves
or leSs, it is not considered advisable to
reduce the dimensions, because by so doing
one -saves Very, little and takes off consider-
ably from the eabinet's appearance as a
piece of furniture. , _ ,

The author's cabinet _was. made in
-mahogany and Freneh polished, which
gives it a very handsome appearance. But
it can be equally well made in any other
kind of wood, and finished to blend with
the other furniture of the room...

Constructor's desiring, a ,Te,ally neat and
efficient wireless installation will be well
advised to build a cabinet someWhif on the
lines of the one described, When the set
itself will be well protected and the whole,
outfit Will present a neat appearance.
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ORMOND "-J.CONDENSERS
IDEAL RATIO 55-1.

THE markings of the ORMOND CONDENSER DIAL enable you to pick up any
station with the minimum of trouble and without any unnecessary calculations.

Precise tuning adjustments with noiseless operation are ensured by the general sound
construction of this newest ORMOND product.

KNOB AND DIAL
FIXED WITH GRUB SCREWS

ROTOR TERMINAL

ADJUSTING NUT

KNOB &

BEAUTIFULLY

FINISHED

ate os 06 006 vAN/ii / Asn,\\\\NA

FRICTION CUP

SECTION OF

DUST COVER

PATENT APPLIED FOR

HAND CAPACITY

SNIELD

E- STATOR

TERMINAL

SELF CENTERING
BALL RACE

'A' QUALITY

EBONITE BUSHES

FRICTION DISCS

THRUST BALL'
RACE

ADJUSTING
SPRING

The NATIONAL
WIRELESS WEEK

NOV. 7th -13th.
"Let your Friends Listen "

THE famous ORMOND SI-OW
MOTION FRICTION pRivV

(ratio 5521) is 'incorporated and special
ball bearings give liquid -like movemoit
to every turn of the knob. It has an
anti -capacity earthing shield which may
be fitted, insulated from the condenser,
and earthed by a separate connection.
This world-famous ORMOND CoMponent
is easy to mount, having one and thfee
holes for fixing, with both terminals and
soldering tags for connections.

NOTE THE EXTRAORDINARILY LOW PRICES

With 4 in. Bakelite With Dual Indicator
Knob Dial

0005 mfd. .. 20/- .0005 mfd. .. 2I 6
.00035 mfd. 19/6 .00035 mfd. . 21-
-00025 mfd. .. 19'. O0(25 mid. 20 6

ORMOND S.L.F. CONDENSERS
are obtainable from all dealers.

Registered Trade Alai k.

199 - 205, Pentonville Road,
King's Cross, London, N.1.
Telephone - Clerkenwell 9344-5-6
Telegrams " Ormondengi Kincross."

FACTORIES : Whiskin Street and
Hardwick Street, Clerkenwell, E.C.1.

Continental Agents :
Messrs. Pettigrew & Merriman, Ltd.,
"Phonos House," 2 6,4, Bucknall Street,

New Oxford Street, W.C. i.

SEND FOR NEW CATALOGUE e,

41!MMIIIIIMENNIMEMMEIMEIMrThir
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If you had met Scott -Taggart
SUPPOSING a month ago you had been on your way to a dealer to buy a

valve and you had met Scott -Taggart. If he had recommended a certain
valve as ideal for your purpose, would you have taken his advice ?
Supposing he had said : " When you get it, I shall be happy to test it

out thoroughly and, after_ I am satisfied it is up to standard, give you a personally
signed certificate to that effect," would you have accepted this offer ?

You would not consciously have analysed the reputation he has built up as the
best-known expert on valves in this country. You probably did not even know
that his books on the subject have been a guide to over 500,000 readers of them.
It might flash across your mind that he was the head of the great Elstree
Laboratories and the keenest of critics of valves and apparatus. How far would
his opinion have influenced your judgment ? Would you have put
his recommended and tested valve in your valve holder with confidence ?

To -day you have actudlly to answer this question. John Scott -
Taggart has relinquished all his former activities to produce the
best valve he can. It is available in every type, and the designer
personally initials every box to certify that the S.T. valve inside has
been tested dynamically (i.e., under actual operating conditions)
under his own supervision.

You are about to buy a new valve. Let it be an S.T.--the valve which, as its
dynamic curve shows, 'gives high amplification and wonderful purity of
reproduction. Thaakt to the torodium filament and the high constant
vacuum, its performance will be maintained, for S.T. valves are built-like the
Pyramids-to last.

TYPES and PRICES.
2 -Volt. 4 -Volt. 6 -Volt.

H.F. ST 21 1'8 volts. 1A l_ H.F. ST 41 3'7 volts. 1AI_ H.F. ST 61-N. volts. 18/6

L.F. ST 22 1.8 volts. la / Power ST 42 03:18

amp.
volts. ;

14 H.F.

Power ST 62 5.8 volts. 18/6
01. amp. A -A/

01. amp. .-./ - 0.1 amp. A /
Power ST 23 1.8 volts. 18/6 ST 63 ,10:1va amp.omltps.' 2 2 is

0'15 amp.
Super ST 43 3'8 volts.

0'25 amp. Power22 6 Super
Power

--,4rogir -Ndo"ao
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DYNAMIC CURVES
ANODE VOLTS

100

Wk 1/41 26 1ITS THE CU l't: mi 4,

THAT COUNTS ! it t
,,,,, ...

Every operating merit of a valve, except its life,
up in its characteristic curves provided

iii
Q & ifshows

the right ones are chosen. Every S.T. valve is
designed to give the right Dynamic curve.

o `s

'' 221D
An ordinary or static curve (see broken line) is
taken with a fixed anode voltage while the S.T.
Dynamic curve (thick line) takes into consider -

20a tion the fact that as the grid voltage falls or
rises so the anode voltage increases and decreases
-due to the output impedance (e.g., loudspeaker,
transformer or resistance). Judging a valve by /8.____

g

1

its ordinary curve is like estimating the speed of
a racing car while it is stationary. if
The Dynamic curve given is that of the S.T. 63
Super Power Valve. See how dead straight it is

if
/6

over a very wide grid voltage range and you will
feel that this loudspeaker valve can justifiably be
called " The Valve with the Golden Voice."

14
S.T.-The Valve with the Right Dynamic Curve
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VALVES w ./

I ....or
34 32 30 28 26 24 22 20 18 /8 14 /2 /0 6 4 2 0 2 4

GRID VOLTS     ,         -          a'        '     1,0 , ll
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Advt. of S.T. Ltd.. 2, Melbourne Place. W.C.ci.
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A ChaWitilLQQ de Fore St
7-7E

SAY'
Doc; d'ye remember me ? Name's

Wil B. Gonn, from way out Luding-
ton, Mich. I'll have you shake

hands with my friend Cyrus K. Potts, from
Boston, Mass. Why, you sure look well,
Doe. I'll tell the world-blah-blah ! "

" Excuse, Mr. Forest. Farver wants your.
autergraf. Here's a pen. Ain't no ink in it,
though ! "

" Pardon me, Dr. De Forest, I represent
the New York ' Daily Splash.' May I have
a few words from you for your public, etc.,
etc.-"

Add to which the general commotion of a
typical New York crowd, and yOu, consider-
a'te reader. will grant that it took the
determination of such an individual as your
faithful chronicler to thrust himself to the
front and advise the keen -humoured Dr.
Lee De Forest that POPULAR WIRELESS
readers would like a word or two from
him. And, incidentally, did I forget to
record that the plot is laid one autumn
evening at the Radio Show in the new
Madison Square Garden ? In New York, of
course. Madison Square Garden is no
garden, by the way, no more than is Oxford
Circus a menagerie. It's the American edition
of Olympia, where they hold dog shows,
horse shows, and what not-not to forget
the Radio Show.

Some Views on Cones.
The writer had struggled around booths

innumerable, had watched the artists within
a crystal -walled studio, shirt -sleeved, mop
their perspiration -beaded brows, had given
up in the attempt to estimate why the
madding crowd insisted upon gathering
unto itself every piece of literature that was
offered free whether it be handed out by
blonde or brunette ; in fact, your author
was more or less in the process of extracting
himself from the tentacles of an octopus -
like mass of swaying humanity, when,
through a maze of faces, a familiar one was
espied.

Say, Doc, d'ye remember me ? Name's
Wil B. Gonn

Yes, it was the face of the Doe-of Dr. De
Forest, who needs no more introduction to
you than would Bernard Shaw. A furtive
glance towards the nearest exit supplied
the information that escape in that direction
was effectively blocked by several corpulent
gentlemen, and so the Doctor resigned him-
self to his fate. Greeting me in a fashion far
exceeding in friendliness that I expected for
intruding at such an inopportune moment,
Dr. De Forest expressed his willingness to
answer my questions which, I informed
him, were asked expressively for POPULAR
WIRELEss readers.

" Didn't you interview me about a year
ago at my phonofilm studio ? " he asked.

" Yes, indeed, Doctor. On the eve of your
departure for London."

Not having been given the opportunity to
speak to Dr. De Forest since that date, I
asked him now what impressed him most
during his visit to Europe. in the radio field,
of course.

More recent developments may make
obsolete my reply," he answered, " but I

By LAWRENCE W. CORBETT.
("P. W.'s " New York Correspondent.)

was certainly very much impressed by the
Daventry station, which I consider a wonder-
ful achievement of the engineers of your _
British Broadcasting Company."

Having visited the Anaplion booth just
previous to the discovery of Dr. De Forest's
presence at ibe Show, a question of a
different nature cropped up in my mind.

" Do you think that the cone loud speaker
will become even more popular than it is at
present ? " I ventured.

" With the comparatively.recent develop-
ment of transformers for = low -frequency
amplifiers that are really capable of amplify-
ing the whole audio -frequency range, it is not
surprising that a loud speaker capable of
equal frequency reproduction of the audible
range should also be in demand for use in
conjunction with the amplifier. The cone
seems to fulfil this demand, and will, there-
fore, likely increase in popularity.

" Most of the chief patents on cone loud
speakers seem to have fallen through in
America, so it is probable that the fan'
will have a wide variety to make his choice
from, for most radio manufacturers of loud
speakers are now adding cone models to
their lines."
Radio's Important Developments.

" I -see," I suggested to Dr, De Forest,
" that the Amplion people have a new cone
on their booth. This will be an interesting
piece of news for English fans-that the
recognised horn loud -speaker pioneers have
branched out into cone manufacturing," I
added.

" Yes, that is certainly interesting," said,
the famous inventor.

" Why," I inquired, " do you think that
the cone loud speaker has not been so
popular in England as in America ? " I
suggested that the patent situation in Eng-
land hindered development along this line,
and prevented manufacturers going into
mass production on a cone, as is one in
America, and thereby bringing a popular
one within the means of all.

" I really cannot explain why England
is so behind as regards cone development,"
was the reply to my question. " I can hardly
reconcile myself to your suggestion that
stringent patent regulations there hinder
the production of a cheap one. If the patents

have fallen through in this country, I don't
very well see how they may be sustained
abroad." .

I then questioned Dr. De Forest concern-
ing his opinion as to what were the most
important developments in radio since the
previous, New York Radio -Show.

" The wholesale tendency towards the
elimination of high-tension batteries and
the general use of the tricky.. charger for
accuthulator Charging. To depefid upon an
outside man _ to charge your -Ipw-tension
battery is now out of date. Many receivers
operate `direct from the mains without the
necessity- of a chirger, both the filament and
plate potentials_ coming from the house
supply. Even the grid bias, is being drawn
from this source;" =answered Dr. De Forest.
" However. I don't believe that the receiver
operated direct from the mains (with no
batteries) is destined to become popular.

" Receivers advertised as operated from
the house lighting supply ' will generally be
found to have contained within their cabinets
a low-tension battery of the wet type which
is automatically connected to a trickle
charger when the set is switched off for the
night. The use of a trickle charger in con-
junction with an accumulator, is, I consider,
the ideal arrangement. The plate potential
will be taken from the mains in most modern
sets.

"An Interesting Circuit-"
" As the power amplifier is destined to

become more popular," continued Dr.
De Forest, " valves capable of handling a
lot of current without overloading will be
in great demand, and partly. Jor this reason
it will be difficult to design a low-tension
battery eliminator on account of the filter-
ing problems."

" Do you believe that valves are likely
to be changed a lot during this coming
season ? "

a

" No. The only developments I believe
likely to take place will be in the design of
power valves. The urge for quality instead
of distance has become so acute that the
general purpose valve must necessarily
disappear. With these latter it is hardly
possible to expect good quality reproduction
on anything like loud signals,'

Before departing I handed the Doctor
a copy of POPULAR WIRELESS in which
appeared the first article on the Olympia
Radio Show.

" This will give you some idea of what is
being offered the British wireless amateur."

The Doctor immediately evinced interest,
'and started turning over the pages. Noticing
that he continued looking at it particular
page longer than the others, I glanced over
his shoulder to see what interested him so
much.

" The Filadyne," he volunteered. One
sees a new name every day, but I must
admit that this looks -an interesting circuit.
Let me see, plate to grourtd-="

This, I considered, would be an opportune
moment to make my escape, and hastily
apologising for my intrtisionA left the
Doctor deep in thought- " Plate to
ground."
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point "'Condenser

Adaricers supplied in sizes
No. 2 and No: -1 B.A.

This perfectly de-
signed and con-
structed Condenser
works on the Square
Law principle, and is
made by all British
Labour in all British
Factories from the
finest available ma-
terial.

PRICE complete with
knob and dial,

.0003 mfd. 17,6

.0003 mfd. 15:-

4 Revolutionary Points
NO HAND CAPACITY : The Bakelite plate
on which the Condenser is mounted is speci-
ally designed to minimise self -capacity,
eliminate di -electric losses, and isolate the
vanes from the control knob.

ZERO LOSS.-.All plates are bonded into
a slotted equaliser bar to ensure true zero
loss conditions. No rubbing contact is
employed..

.360° CONTROL.-No Vernier is necessary
since the condenser drive is calibrated over
a range of 36o°.

NEGLIGIBLE ZERO CAPACITY.-The
capacity at zero reading as certified by the
National Physical Laboratory gives only
.000003 mfd.

THE NEWEY VERNIER COIL HOLDER.
A perfectly constructed coil holder, designed
for Back of Panel One -Hole fixing, and in
addition provided with lugs for fixing in

any position on panel. Bakelite
moulding throughout. Worm
geared by means of metal
segment and worm, and fitted
with patent stop plate to
prevent overwinding in extreme
positions - gearing ratio 8-1

giving fine critical tuning and permitting
the use of the heaviest coil. Price 7/6.

NEWEY SNAP TERMINALS.
The terminal with r,coo uses.

ld. each brass. lid. Nickel Plated.
Complete sets in boxes.

Brass; 1/8 per box. Niche] Plated, V- Per box.
Ash your nearest dealer for the Newey Cata-
logue of Radio Components. If you have
any dtfficulty, write direct. Sole Distributors:

Messrs. PETTIGREW & MERRIMAN (1925), Ltd.,
2 & 4, Bucknall Street. New Oxford Street

London, W.C.2 (and Branches).
Telephone: Gerrard 4248-49.

Telegrams: Merrigrew, Westcent,.London.

iEMEN

H.T. DRY BATTERIES.

TALK No. 1

GENERAL REMARKS

Siemens H.T. dry batteries are convenient and simple to
use, reliable in service, and they ensure the steady, continuous
flow of direct current which is so essential for " noiseless "
reception. It is necessary, however, to select the correct size
and type of battery to meet the conditions of use, and in
order to give some general guidance as to the type of battery
most suitable for particular conditions the following table has
been prepared.

Three types of H.T. dry batteries are now available, and
practically every kind of Broadcast Receiving apparatus can
be provided with H.T. current from dry batteries at a reason-
able cost of upkeep.

T110 recommendations in the table are based upon an
average use of 3 hgurs per day, and it is assumed that where
necessary negative grid bias is provided for the amplifying
valves.

Total No. ofvalves employedBatteryNo. of Power
Amplifying Valves

included

Max. H.T.Voltage
applied
Volta

Type of siemens
recommended

i or 2 --- 6o Small capacity
2 OT 3 -- 6o

2 I 6o Large
2 I I20 " IP

2 2 I20 P,

3 I (n- 2 120 Pt 1/

4 -- 6o Pl SP

4 I 120

4 2 120 (Large or extra
1 large capacity

4 3 120 Extra large
capacity

5 2 120 j Large or extra
1 laroe'e capacity

5 4 120 Extra large
capacity

7 or 8 2 120 Extra large
capacity

The maximum economical discharge rate
battery is as follows :-

Small Capacity Type : . 5 milli -amps.
Large IP Io
Extra Large Capacity Type .. 20

for the 3 types of

The batteries are quite capable of giving currents of higher
values than those stated, but economical service cannot be
assured if the rates mentioned above are exceeded.

The above is an extract from our new Cat., No. 65o, " Siemens
Radio Batteries," which contains a large amount of useful in-
formation on the CARE and MAINTENANCE of Radio
Batteries, and also full particulars of Sizes, Weights, Prices, etc. A

-copy of this catalogue will be sent on application to

SIEMENS BROTHERS & CO., LTD., WOOLWICH, S.E.18 a.
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Apparatus
Tosto

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 inAlle
" P.W.r 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.

" MOULDENSITE " LINK INSULATOR.
CONSIDERABLE losses will attend the

use of inefficient aerial insulators, more
especially in the smoke -laden atmo-

sphere of our large cities. High -frequency
currents such as are induced in a radio
antenna by wireless signals are not of the
robust nature of those which flow around
lighting mains, and, are not to be held in
check by 'even moderately good insulating
materials unless these are kept clean and
are provided with -long leakage areas. A
difficult problem has been solved in an
ingenious manner in the " Mouldensite "
Link -Aerial Insulator, a product of
MouldenSite-Ltd., Darley Dale, Derbyshire.
The article consists of three perfect links
provided with sharp edges around their
inner sides. Thus, when stretehed-out, the
middle link is in contact with only "_knife-
edge " areas of the other two.

The Mouldensite material is hard and non-
absorbent and the long insulative paths are
.broken by the two knife-edge 'contacts so
that even slight sUrface leakage is practically
impossible.

The insulator is quite light, despite its
mechanical strength. Price for two chains
(one for each end of an aerial) is 5/Z

M.A.P. " VERNI-NOB."
.Quite a number of amateurs must have

felt the want of some really cheap device
which could be fitted to an existing set in
order to provide a fine tuning adjustment for
an ordinary variable condenser. The M.A.P.

Verni-Nob " costs 6d., and cheap though
it is, it answers the purpose admirably.
.Carefully fitted, no idea of its usefulness
can be gained by reflecting that its price is
merely " six coppers." That this little pro-
duct of the M.A.P. Co., of 246, Great List A.

Popular Wireless, November 6th, 1926.

Street, Birmingham, caught the public eye
at the Wireless Exhibition, is proved by the
fact that ever 8,000 were sold at Olympia.
It can be easily fitted to a panel by drilling
one fAuch hole. At the price of a high-
class, terminal we consider it excellent value
for. money,'

NOVEL REMOTE CONTROL DEVICE.
With mosCreinOte control systerds it is

necessary to run extra leads or 'it least
one- lead in addition to the 1°nd-speaker
leads, but -this is -not the case with the

' Lissen " Telepathic." On the faCe Of it this
 would seem an impossible pioposition, and
it was owing to the fact that we were
somewhat sceptical that we asked Messrs.
Lissen to- send one along, so that we could
test it. It operates in a rather uncanny
manner. Merely by disconnecting one of the
loud -speaker terminals yards away from the
set the L.T. battery can be switched o0.
So far, so good ; one can picture a relay
which is " held" by . the H.T. current
passing through the loud -speaker extensions.
But by connecting the loud -Speaker lead on
again, the L.T. is Switched on and this, it
must be mentioned, without the assistance
of any other bitthies than , those used on
the set. There are only lour terminals on
the "-Telepathic." TO one is connected a
lead from a loud -speaker terminal on the set ;
to the Other, one of the lonci-Speakdr exten-
sion leads; to a third, one lead from the L.T.
battery, and to the remaining terminal,
lead from an L.T. terminal on the Set

Of "catirSe the deuce embodies a double
contact relay ; but lion' this d'fiet the job-

(Continued on, page 576.)

Still
yet reduced-

BURNDEPT
Anti
Valve

.

BURNDEPT
the Dempsey-Tunney

SCORES

-the

-Phonic
Holde
AGAIN

fight

in
Best

!

price

Mr.
on

Wm.
a Burndept

,

.

End your valve troubles by fitting Anti -
Phonic valve holders to your_ receiver.
They eliminate Microphonic noises, Wand
tend to lengthen the. life of any valve
by protecting the filament iron shock.
The name Anti -Phonic was coined by

r- Burndept, the makers of the first valve
holder of this class. In carton, price 2 9.

-

C. McDougal, of Mosspark, Glasgow, received
Two Valve Set, using Burndept Valves.

The Burndept range
includes everything BURNDEPT NATIONAL
for efficient radio WIRELESS
reception. Guaran- WEEK,teed Super Valves, .......ri ,-(,:,- r7, zr,,,-,,e----"' / - --'- 4 , i44,7,1Components, Loud / 4,..,d NOV. 7-13.Speakers and Head Offices & Factory : Blackheath, London, S.E.3
complete installa- Telephone: Lee Green zip°. Telegrams ; Burnacoa Phone London.
tions. Send for the London Offices & Showrooms: 15, Bedford St., S rand, W. C.2 Let Your
Burndept Literature Telephone : Gerrard gaga. Telegrams : Burndept Westrand London. friends listen."

Agents and Branches Everywhere

2.H.
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CONSTRUCTORS
are giving this

handsome new model a most
enthusiastic welcome because of
(a) Its absolute freedom from whip.
(a) Independent adjustment of each
Condenser by novel means, com-
pletely eliminating hand capacity.

OTHER attractive features are :-Each
Condenser electrically separated;

anti -capacity plate supplied; operation
of all three Condensers as "silky " as if
only one was used ; whole instrument
perfectly rigid ; supplied ready for imme-
diate fitting ; construction and finish are
well up to the fine Cyldon standard.

Send for particulars of the Cyldon WAVEMETER-it identifies unknown
stations, and makes searching and testing out simplicity itself.

Cyldon TEMPRYTES
The best means of valve control. British
made and delivered from stock immediately.
Can be supplied in correct resistance for any
Valve. State resistance (ohms) required
when buying, or be sure to give name of
Valve and voltage of Accumulator supplying
current to the Valve.

Cyldon Temerytes - 2/6 each.
Holder Mountings - 1/6

L
The

D
( pronounced SIL-DON).

GANG CONDENSERS
2 -GANG - £2-10-0
'as specified for the " SPIDER " THREE VALVE SET

3 -GANG - £3 - 10 - 0
4 -GANG - £4 - 10 - 0

Prices without Dial

Get full particulars of all Cyldon Products
from your dealer or write direct to the
makers. Other Cyldon Condensers comprise
Square Law, Square Law Dual Pattern,
and the S.L.F. 4 in. Knob Dial supplied
free with Square Law and Dual Models,
and 2/- extra with S.L.F. or Triple Gang.

SYDNEY S. BIRD & SONS
" Cyldon" Works, Sarnesfield Road,

Enfield Town, Middlesex.
Telephone - ENFIELD 0672.

pion
ono iiiisisisilleull "1
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Ask your dealer
'for Hydra Con-
densers. If any
difficulty, get in-
to touch direct-

zpot 111,

Mita

Many of the earliest wireless ex-
periments were made with the aid
of Hydra Condensers. Many of
the latest experiments, too! In
the interval we've been hard at
work improving and revising.
The result is a Condenser of
exceptional precision 'and con-

sistency.
Although the standard of quality
has been raised prices are very
reasonable Capacities stocked are

from '00011 mfd. to 10 mfd.
1 mfd. 2,9. 2 mfd. 3,9.4 Enid. 6

etc., etc.

!Louis Holzman
109 K1NGSWAY LONDON W.C.-2

,11111.11oliscsa

Connect your
Accumulator to your

electric light-and forget it!
IS there a single owner of a

wireless Receiving Set who
hasn't longed for, the day
when he could connect up his
receiver with the electric light
and forget it ? And now even
this remarkable development
is Within an ace arcalisation,

The Rectalloy method malt -es
charging an automatic process
requiring absolutely no atten-
tion. With a Rectalloy Corn
bitted Charger and A.C. mains
to his house a man can literally
forget the existence of his accu-
mulators for months on end.

-RECTALLOy
The ideal Battery charger

Model C, too -t to volts A.G. - 55/.
D, 200-250 volts A.C. -

4 it

:40:.t.:410::0:ii leO
,k se 4

*k

fill Write for
Folder' P.S.'

describing this
and other effi-
cient Rectalloy
Chargers which
bring to a reality
the day when it
is possible to
forget your Accu-
mutat. 3

RECTALLOY, Ltd., 77, City Road, EC:1
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*-..-,0--4--4--..---.--..-.--4--*--0-4--*-----4.-----31( of the last valve, so that it is obvious that

+ (Continued from page 574.)

at t ar reestfitlitus obtain
hey wtoNnvotrhkesteo

otelvhoe rite nitisi
++ APPARATUS TESTED.

these circumstances it is probable Messrs.
*-.0.-...........--...,..-.....-...-.0-4-4.--0-4.-0.-....4.-* A. Graham & Co.; in producing the type

AML 2/30 Amplion valve, have had fore -
well, we will leave our readers to try and most in mind the characteristics of their
piece the puzzle together themselves. Suf- world-famous Amplion loud speakers, and
lice to say that the control operates posi- a combination that would give evidence of
Lively and in every way successful team work. We
quite satisfactorily, and have always advocated the
that we apologise to policy of matched parts,
Messrs. LiSsert for- otir aso we were Glad of the
quondam Scepticism, To

v i
opportunity afforded us of

see, or rather, hear, the taking these two Amplion
" T.1 -;',11iic " control in i t products together by the
op ati rt is somewhat it -rival of a sample of the
rein,. tent of Maskelyne AML 2/30. It operates
and Devant. Here, one t at 1.7 volts, and takes,
moment,',We.., have a, per- according to Mosrs.
fectly "dead" line, a per- Graham, "30 centiamps.,"
fectly " dead " set , and aft h ou g h we personally
two happily somnolent would prefer to learn that
batteries(H.T, and LT.) it consumed 0°3 amps. or
and the next moment by :WO milli -amps. !
merely connecting 'up a It is, as previously in -
loud spea,ker at the end dicated, a power valve,
of a -pair of long eaten- and has an impedance of
sion - leads everything The Celestion Radiotorm Portable Receiver. 7,500 ohms, an amplifica-
springs to life with a click. tion factor of 7, and retails

Of course, the device cannot be used if a at 14/-. It also has a Volume Factor of plus
Choke -condenser or a transformer loud- and minus nine. Volume Factor is a new
speaker by-pass is incorporated in the set. term originated by Messrs. GrahaM and,
The " Telepathic " is very well made, is we presume, indicates the power the valve
small and neat in appearance, and costs will handle without causing distortion -
,2 10s. It is an extremely neat little valve, and is

constructed on the " Shortpath " principle,
with closely and skilfully assembled vertical

The loud speaker 'used with a MUlti- electrodes. With up to 120 volts H.T. and
valve set forms a part of the anode circuit 6 to 9 volts grid bias it delivers an excellent

AN AMPLION VALVE.

Popular Wireless, November 6th, 1026.

volume with a most commendable degree
of purity of tone. Used in conjunction with
an Amplion speaker, music and speech
come through with outstanding clarity.
It eau - be employed -with other speakers, of
course, and gives as proportionately good
results.

" HART " BATTERIES.
In an advertisement concerning Hart

Batteries whibh appeared on page 508 of
our October 30th issue, a printer's error
occurred and unfortunately escaped correc-
tion. The price of the "Ray model high
tension Accumulator was stated to be 14/6.
This should have been 14 'S the price at
which the battery is usually adVertised.

This Cossor valve
has been in use
some thousands
of hours, and yet
its filament still
evinces the tough-
ness indicated in
this photograph.

SIZE 6" X 6 X 5h.

"EKCO"
H.T. UNITS

Obtain H.T. Current from Electric Supply
Mains (D.C. & A.C.) by just attaching
adaptor to electric light lampholder.

SAFE! SILENT! SOUND!
" EKCO THE BEST OBTAINABLE, As we SPECIALISE solely in their manufacture, the " ECKO " is not a " side line."

H.T. UNITS'
ARE : AT A REASONABLE PRICE, because our enormous output enables us to cut manufacturing costs to a minimum.

THE MOST POPULAR IN THE WORLD MARKET. As proved by heavy sales at Home and Abroad.

READ WHAT THEY ALL SAY!
POPULAR WIRELESS, 18-9-26.

(Report on Olympia. Exhibitors.)
" How great was the interest in
 H.T. from the Mains,' well illus-
trated at Stand No. 9 (E. K. Cole,
Ltd.), where quite a crowd gathered
from the first . . ."
AND AGAIN, 29-5-26." The E EGO'
is the most satisfactory H.T. Unit
we have yet had brought to our notice,
and can be fully recommended to
the attention of all readers."
WIRELESS WORLD, 11- 8 - 26.
"The Unit is a good practical
proposition and can berthed upon."

ILLUSTRATED CATALOGUE FREE.

MODEL VOLTAGE TAPPINGS
PRICE

D.C. A.C.

lA ONE, Go, oo or 120 .. .. 42/6 -
2A TWO i 6o and too 1_

or Co and 120 j 55/- £6 :10:0
3

( 40, 6o and too)
THREE{ or 6o, 8o and 120

t, 6o, tzo and i8o) 67/6 £7:5:0
V.2A I VARIABLE 'o -too ..

r FIXED too or 120 .. 14:5:0 £7:15:0
V3

x VARIABLE 'o -too .,
I VARIABLE 0-120 . ,

t FIXED too or Ito .. £5:10 :0 £9:0:0

V.3A
1 VARIABLE .o -too ..
I VARIABLE 0 -too ..
1 VARIABLE too-r5o ,

16:2:6 --
3A SPECIAL .sfaicagt; MODEL £6:6:0 £9:10:0

E. K. COLE, Ltd.,

READ WHAT THEY ALL SAY
BRITISH TRADE JOURNAL, 1-10-26.
" We have tested the EKCO' H.T.
Unit and found the instrument to be
efficient in every way. It is one of
the few exceptions that has reached the
commercial stage."
AMATEUR WIRELESS, 9,10-26.
" We have tested this Unit in our test-
ing laboratory. No trace of hum could
be heard."
BROADCASTER, 1-9-26. (Local
Trade Report). LONDON. Battery
Eliminators. " The EKCO appears
to be a favourite."
NORTHAMPTON. "Increasing de-
mand for the EKCO' which is still
the favourite."

TRADE ENQUIRIES INVITED.

(Dept. A), 513, LONDON ROAD,
WESTCLIFF-ON-SEA.
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IGRANIC COMPONENTS for MODERN CIRCUITS

Iii
...... ..... ...................

IGRANIC DUAL VARIABLE
CONDENSERS (Square Law Type)

Extremely low losses, accurate square law charac-
teristics, ball bearing movenaent and best possible
workmanship throughout.

'0003 mfd. Dual 22/6
.000s mid. Dual 27/.

There are also :
Igranic Square Law Condensers.
Igranic-Parent Straight Line Frequency Condensers.
Igranic-Pacent Square Law Twin Gang Condensers.
lgranic-Pacent Square Law Triple Gang Condensers,

IGRANIC MICRO CONDENSERS
Ideal for neutrodyne circuits and in all cases where
extremely small variations of capacity are required.
Can also be used for Vernier adjustments where
a slow motion dial is not employed,

PRICE , 5/6
Bracket for base mounting, 6c1.

Igranic Vernier Balancing Condensers same price.

The NATIONAL
WIRELESS WEEK

NOV. 7t -13t
Se5g.gatfiieit4fifeen:

WRITE FOR 1

I
THE NEWIGRANIC I
CA TAW/3CE

I - No. R 33 -

Let your friends listen-
in-encourage them to
build receivers of their
own, and tell them of
the wonderful recep-
tion obtainable with-

/ZRM_Ah-\

ll

The Igranic range of com-
ponents includes every part
necessary for the construc-
tion of modern receivers of
the highest efficiency.

Crystal user or multi -valve
enthusiast, you will find par-
ticulars of just the parts you
want in the Igranic Cata-
logue No. R 33, which will
be sent you free on request.

IGRM/C
ELECTRIC Co..Ltd.

,SO12.040 .............. ROOM.. ....... COC11VIS .........

IGRANIC
"XLLOS"

COILS
(Extra Low Loss)

Igranic Xmos'
Coils arc wound
in a special man-
ner which results
in the self -capa-
city being ex-
tremely low,
The winding is
enclosed in a
sealed Bakelite
shell which ex-
cludes dust and
moisture and
prevents the
windings being
damaged.

Pin and socket are separated by an air
space, and the spacing between them is
adjustable up to 2 ins.

PRICES from 3/9 each,

" IGRANIC "
CENTRE
TAPPED

" XLLOS "
COILS

(Extra Low Loss)

These coils actually have
two separate inductances
which may be used in
several different ways,
making them suitable for

a variety of circuits and particularly useful for
experimental work.

Igraine Centre Tapped " XLLOS " Coils
are made in five sizes and cover wave -lengths
of approximately 110-3,500 metres.

PRICES from 7/- each.

IGRAnC ELECTRIC C9 LTP
149, Queen Victoria Street, LONDON

Works : BEDFORD

TRADERS are re-
quested to send their
names and addresses
so that they may be
entered on the
Igranie MailingList I

A MONUMENT IN THE
MARCH OF PROGRESS
The Formo Shrouded Transformer

is the universal favourite
Made in Ratios I -I, 1-2,1-3, 1-4 and 1-5

1 0 / 6 " "d 1.5 for1st and 2nd stages
Send for Catalogue and Descriptive
Literature of Complete Formo Range
THE FORMO COMPANY
Crown Works, Cricklewood, N.W.2

: Rainpaiead 1787.
Manehe,(er Mr. J. D. Levee, 23,

Hartley St., Levemihulme.
'Phone : Heaton Moor 475.

TESTED PANEL GUARANTEED FREE FROM SURFACE LEAKAGE

R.4

RADIO

/ WW2
fine ,4".4%,4*
?nice el/

jar

F)
PANELS k'

BRITISH E 13 0 N I TE MADE
THE BRITISH EBONITED1L'? HA N WELL LONDON W.7.

STANDARD SIZE PANELS (20 different sizes).
Packed in cartons and sold by all dealers-everywhere.
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All Editorial Communications to be addressed to The Editor, POPULAR
WIRELESS, The Fleetway House, Farringdon Street, London, E.C.4.

Editor :
NORMAN EDWARDS, M.Inst.R,E., F.R.S.A.,

F.R.G.S.

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

K. D. ROGERS. P. R. BIRD.

Scientific Adviser :
Sir OLIVER LODGE, F.R.S.

Stag Consultants :
Dr. J. H. T. ROBERTS, F.Inst.P. J. F.
CORRIGAN, M.Sc., A.I.C.; C.E. FIELD, B.Sc.;

E. J. SIMMONDS, M.I.R.E., F.R.S.A.
Foreign Correspondents :

F. M. DELANO, Paris Dr. ALFRED
GRADENWITZ, Berlin L. W. CORBETT,
New York ; P. F. MARTIN, Italy ; W.

PEETERS, HOLLAND.

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 retain MSS. no: accepted for publication. A
stamped and addressed envelope must be sent with
every article. AU inquiries concerning advertising
rates, etc., if: be addressed to the Sole Agents, Messrs.
John H. Lilo. Ltd., 4 Ludgate Circus. London, E.0.4.

As much of the information given in the columns of
lids paper concerns the most recent developments in
the Radio world, some of the arrangements and speci-
alities 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.

(leaders' letters dealing with patent questions, if sent
to the Editor, will be forwarded to our own patent
advisers, whete every facility and help will be afforded
to readers. The envelope should be clearly marked
" Patent Advice."

TECHNICAL QUERIES.
Letters rhould be addressed to : Technical Query

Dept., " Popular Wireless," The Fleetway House,
Farringdon Street, London, E.C.4.

They should be written on one side of the paper
only, and MUST be accompanied by a stamped
addressed envelope.

Queries should be asked in the form of the numbered
questions; (1), (2), (3), etc., bat may be accompanied
by a short letter giving any necessary additional
particulars as briefly as possible.

For every question asked a fee of M. should be
enclosed. A copy of the numbered questions should be
kept, so that the replies may be given under the
numbers. (It is not possible to reproduce the question
in the answer.)

BLUE PRINTS. A series of 20 Blue Prints can be
obtained from the Query Dept. price GI per Blue
Print.

Popular Wireless, November 6th, 1926.

Only a limited number of circuits are covered in
this series, and lull details of the circuit arrangements
available in Blue -Print form are published fortnightly
in the advertisement columns of this journal.

All other back -of -panel diagrams are specially
drawn up to suit the requirements of individual
readers at the following rates : Crystal Sets, 6d. ;
One -Valve Sets, Ed.; One -Valve and Crystal (Reflex), ls.:
Two -Valve and Crystal (Reflex), is. ; Two -Valve Sets,
ls. ; Three -Valve Sets, ls. ; Three -Valve and Crystal
(Reflex), is. 6d. ; Four -Valve Sets, Is. 6d. ; Multi -
Valve Sets (straight circuits), Is. 6d. Except SUPER-
HETERODYNE DIAGRAMS, all of which, irrespective
of number of Valves used, are 2s. 6d.

If a panel lay -out or list of point-to-point connec-
tions is required an additional fee of Is. must be
enclosed.

Wiring diagrams of commercial apparatus, such as
sets of any particular manufacture, etc., cannot be
supplied. (Such particulars can only be obtained
from the makers.)

Readers may submit their own diagrams, etc., for
correction or for criticism. The lee is ls. per diagram,
and these should be large, and as clear as possible.

No questions can be answered by 'phone.
Remittances should be in the form of Postal Orders.

uteSt orty\\
wer11

POTENTIOMETER AS STABILISER.
R. S. A. (Erdington, Birmingham).-I have

a tuned anode II.F. amplifying valve in use,
and have tried various methods of stabilising
it, including neutrodyning. Now I wish to
try a potentiometer instead, as I have one on
hand (300 ohms).. What are the connections,
and how much current will the potentiometer
ake from the accumulator, which is of the

two -volt type ?
(Continued on page 580.)

L. t

The children drink food in

OURNVILLE
COCOA

It has delicious
flavour too
and is -
food below
pre-war price

`Keep fit on . Cocoa'

--.Sec the name Cadbury' on every piece of chocolate

1111fiNtSI
Van Cayrn

calf%
be, assured by ufsinq C/

Resistance 6, 13 ur
3o ohms 2s. 6d.

Potentiometer
Soo -ohms 3s. 6d.

NEW TC-U GUARANTEED RESISTANCE
Smooth and dead silent in operation ; positive stops for " Off " and " Ful'
On " positions ; a travel from " Off " to " On " in two turns of the knob ;
easy to -fit ; occupies minimum panel space.
Every one carries our written guarantee to replace it free if the ,;lightest defect be

found within three months from date of purchase.
Of all dealers or direct If ordering direct, state
post free from the whether one or two
sole manufacturers- am: t hole fixing is desired,

SPEEDWELL WORK;:, QUEEN STREET, HITCHIN
ltwa~massePOsosommatio;mmasammalsweresesmammrs/WISmesog

!

A Mile of Wire,
wound the

Watmel Way

The special windings of the

AUTO -CHOKE
ore done by expensi re and absolut ely up-to-date
machines which lay the wire exactly parallel
and interweave cot ton strands between each
la yen. Cotton acts as binder .and ensures _per-
fect insulation. (let to know the other reasons
for the fine anipiiiixition and natural -toned re-
production, possible only With- the WATMEL
AUTO CHOICE. Write for Curve
103 / 1, and Booklet describing Auto -Choke.
Price 16:6, From your dealer or direct from
THE WATMEL WIRELESS CO. LTD.,
332a, Goswell Road, London, E.C.1.

Clerh.enwe71 7910.
Lanes., Yorks. and Cheshire Represen a'ive
Mr. J. B. Levee, 23, Hartley Street, Levenshuhne,
Manchester. Telephone.; 475 Heaton Moor.

1
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SAFETY

SWITCH ComprisingbTue sa.A,nitdc ke, 7.
proofing ArrestorCovLead-in

The Eelex safety switch, the latest
development in Safety First de-
vices, enables the operator to earth
the aerial outside the hous6. lBy
pushing the knob the set is at once
connected to the aerial. A pull
instantly disconnects the set from
the aerial system, automatically
earthing the aerial. <.= ".
The spark gap. provides ample
means of by-passing any electrical
discharge which may occur while
the set is in operation. 12'"

6" Tube
PRICE

'6
f11191lloPtils

ube, 6. 18" ube, 7.6.

Ji

- -

TREBLE DUTY TERMINAL
This terminal is used extensively in
the specificat ons of the leading wire-
less Journals. There are 32 different
directional tops now supplied. Polarity
is 'clearly defined in Red ' and Black
colouring.

Price in nickel finish

41/2d. each
Other Eelex Parts

Standardized System.

WRITE for NEW LIST P.W.2, Now Published.

LELEX HOUSE,
118, Bunhill Row, E.C.

Phone : Clerkenwell 9282.

11111111111111111111,1111111

Pric e

7/6

1111111111111111,121"

66

"Q111111111111111111111

Uti ity " Contiens.,
Price '0005 .. 15, -
Price '0003 ..

fated with this
69 Micro Dial,

Fit
Guaranteed Components

THE
" Utility " Micro Dial begins where other dials finish. The best

adjustment with an ordinary dial is the preliminary movement of the
"Utility" in which slow motion mechanism gives the finest possible

tuning after the dial has provided coarse adjustment: Unlimited movementt.
No backlash. Can be fitted to all makes of condensers.

insist upon-" Utility" Micro Dial, Nc-Capacity Change -Over Switch, Law -
Loss Condenser, Jack and Plug, Push -Pull Switch. All good dealers stack them

WILKINS &WRIGHT Le
KENYAN ST. BIRMINGHAM

mifou* Vattit

Ae pout
coalmscry

" Your Valves . . . are worth every
penny asked for them."

So writes Mr. Miller after his Louden Valves have given him eighteen
months of faithful service. Read his unsolicited letter reproduced below,'
and then confirm his opinion by ordering Louden Valves for your set.

" Dear Sirs-Eighteen months ago I purchased two of tour F.E.R. I
" Valves, the price at that time being 12/c. They are really fine valves,
" and worth every penny asked. During the time I have had them

have tried several of my friends' valves, some costing twice as much.
" but I can honestly say they are not a patch on Loudens.
" I have also tried several Pouter Valves against yours,

Loud Speaker,
and Clearness Loudens have it every time. I have logged dozens of

" stations on mg two -valve reflex, eight of them on a
" Wishing your Loudens the best of luck, and I shall do all in my power

make them more popular-Yours truly, CHAS, MILLER (Grimsby),"
Louden Valves are made by British labour in a British factory with British

capital, and can be depended upon for the finest volume, range and silver
clearness. They can only be offered at such low prices because of our well-
known policy of selling direct to the public and cutting out the middleman's
profit. The list below gives prices and full particulars, Order your Louden
Valves from us by post.

4/6
Bright Emitters.

8/-
Dull Emitters.

8/''
Dull Emitters.

L.F. Amplifier. F.l. L.F. Amplifier, L.E.R. I L.F. Amplifier. F.E.R.I.
H.F. Amplifier. F.2. }-1.F Amplifier. L.E.R.2. H F Amplifier. F.E.R.2.

Detector F,3. Detector. L.E 11 3. Detector F.E.R.3
5.5 volts 0.4 amps. 2 volts 0.2 amps. 4 volts 0.1 amps,

9/- -11 /- 12/-
Bull Emitters.

L.F Amplifier F.E.R.1.
D.E. Power Valves. D.E. Power Valves,

H.F Amplifier F.E.R.2 Trans. A mplifieis P.E.R.I Trans Amplifiers P El( .1.
Detector F E.R.3 Resist. Amplifiers P.E R.2 Resist Amplifiers P.E.R.2.

(3 volts 0.1 amps. 4 volts, 0.2 amps. 6 volts. 0.2 amps.

Packing and postage: 1 Valve. 4d. 2 or 3 Valves. 6d 4 5 or 6 Valves 9d.

FELLOWS, PARK ROYAL, N.W.10.
WRITE FOR

48 -pp
ILLUSTRATED -
CATALOGUE
No 33 FREE

oranches
LONDON 20 ',tore Street Tonenuain Court Road, W.C.

(Museum 9200).
BIRMINGHAM 218. Corporation Street (Central 135)
BRIGHTON . 31, Queen's Road. (Brighton 699)
CARDIFF Dominions Arcade Dueeta' Street (Cardifi
LEEDS . 65, Park Lane (Leeds 21479)
-NOTTINGHAM 10 Bridlesmith Gate .Nottingham. -,S)1
TONBRIDGF. Is .)uses, Hit'  TonbrA, 1721

BUY DIRECT AND SAVE MONEY
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G7heTANGE

LICHITOINIE*
Loudspeaker

Stands in a Class of

its Own for Distinc-

tion of Design end
Construction

Designed on quite new and
original acoustic lines this
Loudspeaker produces the
lowest as well as the highest
notes in perfectly natural
form. Its design does not
permit its comparison with
ordinary Loudspeakers which
do not always add to the
beauty of a room. The
" Touchtone " is attractively
finished with that subdued
distinction so pleasing to
people of good taste. It has
no visible trumpet, and is not
in any way a scientific -looking
instrument. The artistic pro-
portions and appearance of
the " Touchtone " lend to its

inclusion in any room.

Price in Oak
Mahogany

£6 6-0
£7 0-0

Irrit2 for full illustrated leaflet giving all
particulars.

11A D 1 0 --

OANGENO
Fl7MENTs

GENT&C°.11!
Established 1872

Loud :

25, Victoria Street,
S.W.1.

Newcastle - on - Tyne :
TANGENT House,

Brackett Street.

RADIOTORIAL
QUESTIONS & ANSWERS:

(Continued from page 578.)

The method of connecting the potentiometer is
shown by the accompanying diagram. , . -

This shows the aerial condenser connected in
parallel with the coil, the sides that are -joined to
earth being connected to the slider of the poten-
tiometer also. The opposite ends of the potentio-
meter are Mined across the L.T. negative and positive

[WM /
orxel

5NOIY/N6 Re77100 OF CONNECI7NG
PorrAirtafizrea

leads. Although all the rest of the circuit is not
shown, enough of the essential connections are given
to make the method plain.

The current taken from the accumulator is found

by Ohm's Law, - C.= - where C- the Current,
It ,

E-E.M.F. (i.e,. voltage), and R=ResiStance. -
In this instance the .E.M.S. is 2 volts and the

resistance is 300 ohms, so the- current = gas =
MT/ amp. (approx.).

This represents a very sine!! drain on the accu-
mulator, but it is usual to switch off at the L.T.
battery itself (and not merely at the rheostats), so
that when the set is not in use no current flows in
the potentiometer circuit.

CRYSTAL RECEPTION.
R. E. (Slough, Bucks).-is a good outdoor

aerial essential in order to get good signals
with a crystal set

Yes, under ordinary conditions. Generally
speaking the importance of a good aerial is greater
when using a crystal set than when a valve receiver
is employed. The better the aerial the louder will
he the signals. and this is especially so when the
broadcasting station is situated several miles away
from the receiver.

" THE SPIDER."
A. J. (HaStings, Sussk).-Is ,it essential to

use the multi -ratio _LK transformer for the
" Spider Set," described in " P.W." No. 228
(October 16th, 1926)

Yes. .The ._multi -ratio type of transformer is
essential for this set.

BY-PASS CONDENSERS.
E. L. (Kingston-on-Thames).-I have been

told that I require a by-pass condenser across
the primary windings of my L.F. transformer.
(The set is an ordinary Det. and L.F.).
What is a by-pass condenser ?

The ordinary fixed condenser as shown in the
accompanying photograph, can be used as a by-pass
condenser. as suggested. The term " by-pass "

no aislER
MICA CONDENSER

TYPE. 50.0
PAY E. is I 55'

1:34017, i 975E+5 -

refers merely to the fact that when a condenser is
connected across the primary _of of a _low-irequeney
transformer or similar component it serves tolvyspass'v.:
I.F. impulses across that port of the circuit, because
it affords an easy path -for the H.5. currents that
would otherwise be impeded by the high inductive
winding of the transformer.

RANGE OF RECEPTION 1- AND - TUNING
RANGE.

H. C. (Shepperton-on-Thames).-I haVe a
crystal set consisting of a broadcast variometer,

'phones, with small condenser. and crystal
__detector,_ and__ with.a 25 -ft -high aerial I get

very good signals. I Am told that a variable
condenser would still further improve results
and give- better tuning. Is this so, and- how
should it be. connected.

Yon would not improve results by adding a tuning
condenser, as this -is only useful for tuning a fixed
coil or for " loading " a variometer. -..

The latter by itself, is capable of very fine tuning,
and the addition of a capacity across it would-be
detrimental, unless it is necessary to increase the
tuning range of the instrument.

This tuning range is merely a band of wave-
lengths which the instrument will cover; and has
nothkig to do with the range of reception which is
what you wish to increase. -

FLEXIBLE COIL CONNECTIONS.
" BLUE PRINT CONSTRUCTOR " (Horsham,

Sussex).-I have made several sets froth the
P.W." blue prints, but I find a difficulty

in  arranging the connections to the moving
coil.

I have short lengths of flexible wire to con-
nect up the moving coil, but as these 'some -
tithes need reversing. I should like to use
flexible leads for all four coil connections.
Would this impair the efficiency of the set ?

There is no obiection to using flexible leads for all
the. four coil connections. The leads should go
through the panel as shown in the accompanying
photograph, and they should --be soldered to :the
IlearO4it point of the wiring to which they are to be
connected. Before " boxing np " the set, it is

advisable to space the leads apart from the rest of the
wiring, avoiding parallel leads, so that interaction
is reduced to a minimum.

WAVE -TRAP CONSTRUCTION.
" INTERFERENCE " (Manchester). -----What is

a " wave -trap," and can it be successfully
constructed at home ? -

A wave -trap is an -additional circuit which is tuned
to either " accept " or to " reject " sighals. It 'is
often very effective in this respect, especially when
the interference is continuously on the same wave-

' length, as in -the case of those who desire to receive
other than their local broadcasting station, but
who cannot eliminate the undesired signals.

A simple " accepthr " waVe-t-rap can be made with
a 75 -turn tuning -coil and a -0003 or 0005 variable
condenser. Join one side of the coil to the set's
aerial terminal by a short -external lead; and connect
the other side of the coil to the condenser. The re-
maining connection of the condenser is then joined
to the set's earth terminal, and the tuning of both
set and wave -trap is varied until the best position for
the elimination of --interference is found.

releetor v wavestraO1srmarte-on very -similar
lines, -but in.this instance the ,coil trued has 35. turres.7It cohnettedoutside the set -between -the A. and H.
terminals, and the variable condenser is joined
across it.

_The method of. operation is very, similar, and it
Will be_ Seen that the Only _difference- in arrangement 
is that the coil and condenser arc in parallel for a
"rejector " circuit., but in series for the " acceptor."

Continlied on next page.)
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RADIOTORIAL
QUESTIONS & ANSWERS.

(Continued from previous page.)

CRYSTAL SET PHENOMENA.
J. T. W. (Essington, near Wolverhampton).

-Can you tell me what caused the following ?
I am using a crystal set, with a D.P.D.T.
switch for switching from 5 XX to 5 I T, and
1 left the switch open last night while I was
talking.

After a while I put the 'phones on, and,
forgetting the switch was open, I thought
the crystal was off," so I touched it. As
soon as the cat's -whisker touched the crystal
there was a very loud crackling noise In the
'phones, and a small blue light was on the
crystal where the whisker was in contact
with it.

What with the noise in the 'phones and the
bide spark on the crystal, 1 dropped the
'Phones thinking there was lightning about,
but it was a quiet night and was snowing
slightly.

I came. in and touched the crystal again.
with the same result; except that the noise

o '6 ottoChucai)oil,az
No. 7.-HOW TO SOLDER.

1. Clean the joint to be'soldered with a
file or ernory-eloth, -and Vriear-a siriall
quantity of. ilUx over the cleaned surface.

2. Remove the iron from the flame and
tile the tip until its surfaces are bright.

3. Dip the cleaned tip of the iron into
a shallow tin containing some flux and
pieces, of solder. This " tins" the iron
ready for use.

Heat the iron in a gas flame or clear
fire until the flames appear slightly green.

5. Apply the iron, on the tip of which a
piece of solder has been melted, and thus

tin " the wire to be soldered.
6. Hold the wires to be_ joined in

position and heat the tinned surfaces of
both with the iron, applying more solder
if necessary.

7. Thoroughly wipe the joint with a
clean rag immediately after soldering,
to remove

.
c of flux:

-w-satr71-0`

in the 'phones had changed to a loud buzzing,
which could be heard ten feet away. I then
thought the 'phones were at fault, so I put
the switch over for 5 X X, which was as loud
reception as ever. What caused this ?

I can get Stoke-on-Trent and Nottingham
on 'phones, and hear words quite plainly
without any effort. London and Cardiff are
mrich fainter.

I have got all stations named repeatedly for
persons who have come to hear my set, for
which I have to thank " P.W."

The cause of the crackling noise and of the blue
sparks was an electrical charge upon the aerial.
This would appear to have been a fairly powerful
static charge, caused by the snow. The flakes 'Of
snow had been electrified in the clouds, and each one
touching the aerial had imparted a slight -charge to it,
as it was insulated from earth (by the open switchl.
It thus became heavily charged, and when earthed
through the crystal a fairly large current p.sCed,
causing the phenomenon you noticed.

BENDING EBONITE,
" CONSTRUCTOR " (Chatham).-Can a thin

sheet of ebonite be safely bent, or will it break
if an attempt is made ?

The sheet will bend quite well if previously it is
thoroughly warmed. This can be done by placing it
in boiling water, or a small -sheet becomes pliable over
the steam from a boiling kettle.

NOW A Brandes CONDENSER
STRAIGHT LINE FREQUENCY SLOW MOTION LOW LOSS.

It will be obvious from the table given
below of new B.B.C. wave -lengths, that a
condenser in which the dial reading
varies directly as the frequency will give
a inore uniform separation of stations
than one in which the dial reading
varies directly as the wave -length. This
is particularly apparent in the lower
wave -lengths. Brandes Straight Line

Frequency Slow Motion Low Loss Con-
denser has been specially designed to
provide a Straight Line Frequency
tuning characteristic and to bring in
the B.B.0 Stations well spaced out over
the major portion of the dial, whilst,
at the same time, maintaining the
compact form which is so very es-
sential in a back -of -panel instrument.

The following table shows the new wave -lengths of the B.B.C. stations with their
corresponding frequencies :-

Call Sign.
2 BD
5 IT

Station.
Aberdeen
Birmingham

Wave Length:

491.8 metres

Frequency.

6.10 kc

5 SC Glasgow 405.4 740 
2 ZY Manchester 384.6 780 
2 LO
5 WA

London
Cardiff 353

361.4 830 
850 ,

2 BE Belfast 326.1 920 
5 NO Newcastle 312.5 960 
6 BM Bournemouth 306.1 980 
2 LS Leeds 297 1,010 

Bradford 294.1 1,020 -
Other Relays 288.5 1,040

With this condenser a positive movement for approximate setting is obtained by
turning the 4" diameter dial which is provided with finger grips for this purpose. The
final critical setting is obtained by turning the 21" knob which actuates the slow motion
mechanism. Low dielectric losses and the complete absence of backlash are ensured.

PRICE: '0005 ... 18/6; '0003 .

(Front any good dealer.)

Numerous Advantages
1. A handsome 4" dial 'engraved with clearly

marked divisions and provided with finger
grip for the approximate setting of the
condenser.

2. The large knurled knob 2I" diameter operates
the patent vernier mechanism for fine or
critical tuning. -

3. A minimum quantity of highest quality
ebonite ensures low dielectric losses.

4, The single hole fixing bush has a knurled
face to ensure a firm grip on the panel.
Ball bearings fitting into cone shaped races
prevent shake and backlash.

6. A pigtail flexible connection ensures pelf,
contact between the frame and the moving
vane system.

7. Brass vanes and spacing collars chemically
cleaned ensure perfect contact.

S. Conical bearings at base prevent shake and
backlash.

18/-

9. Tice Slow Motion is transmitted to the moving
"vanes through a carefully designed friction
clutch by means of a train of wheels having a
finely knurled surface which ensures a very
smooth reduction movement without jump or
slip.

10. Specially designed spring bearings keep
the train of wheels in intimate contact and
by exerting a gentle pressure on all the
moving parts entirely eliminate backlash. -

This Condenser will provide a Straight-
Line-FreqUelicy tuning characteristic with

-'the stations within the ,,B.B1C. frequencV
range well spaced over 'the dial. The
shape of the moving vane is designed' to
Kovide a small compact condenser having
a §-traight-line-frequthicy- tinting characteris-
tic without taking op a large back -of -panel
space. ',Kist other. - e Condensers
have a lon4 narrqw to twit{.a vet's, 'Avid't
swing, taking up :a lot of valuable space at
the back of the panel -

BRANDES, Ltd., 296, Regent St., W.1. Works: Slough, Bucks.
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THE NEW LOTUS
JACKS 7 PLUGS

LOTUS JACK
SWITCHES

This. push -v.61 switch
is designed to occupy
i he minimum space,
being only 11 in
deep. Of the finest.
Nakelite, it has ninkelt
silver springs and -
contacts of pure Sib
vet% Soldering con-
tacts can be made to
suit any wiring.

Prices:
No. 9, as illus. 41 -
Others from . 2,0

The name 'LOTUS' is

your guarantee of sound
results and solid

satisfaction.
From all Radio Dealers

mous
JACKSSWITCHESPLUGi

Made by the makers of the
famed LOTUS Vernier
Coil Holders and ' LOTUS
Buoyancy Valve Holders.

Garnett, Whiteley & Co., Ltd..:
Lotus Works,

Broadgreen Road, Liverpool.

4
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CORRESPONDENCEr i n
.

t -I 1

#

Lettes from readers dscussig interes
ing and topical wireless events, or recording
unusual experiences, are always welcomed.

, but- it must be clearly understood that the
. publication of such does in no way indicate #
# that we associate ourselves with the views #
. expressed by our correspondents, and we

cannot accept any responsibility for informa-
Lion given.-Editor. t

* - -... se. sa.--os *

A REPLY TO CRITICS.
The Editor, " POPULAR 'WIRELESS."

Dear page 936 of Our issue of the -23rd
silt., you published a letter from Mr. W. W. Woodman
in which he criticised the design of certain components,
amongst them being the Igranic-Pacent Rheostat.
Mr. Woodman complains that the terminals are at
the bottom of the rheostat, so that, unless it is fitted
a gOod distance up the p!inel from the baseboard,
difficulty is experienced in making the necessary
connections.

We are afraid Mr. Woodman cannot have examined
the Igranic-Pacent Rheostat, otherwise he would
know that these rheostats can ,be.mounted-just as
well with the terminals pointing upwards as down-
wards, according to which method suits the particular -
receiver in which the rheostat, is used. ,

The dial of the Igranic-Paeent Rheostat, _is remov-
able, so that when mounting the dial can -always be.

-arranged so that, it is Upright, and the fact that the
spindle of the rheostat has two flat, sides enables it
to be fitted so that the pointer on the knob will Ind nt
correctly to the " off " position on the dial,- irrespec-
tive of whether the rheostat is mounted with the
terminals upwards or downwards.

We always appreciate lust criticism of our com-
ponents, as our constant endeavour is to meet the
public's requirements, but we are afraid in this
instance Mr. Woodman did not make himself fully
acquainted with -the design of the extremely popular
igranic-Pacent Rheostats which he has criticised.
and we only hope that he will remedy the matter
immediately by purchasing one or more of then.
rheostata. - We are,

Yours faithfully,
IGRANIC ELECTRIC CO., LTD.

B.B.C. PROGRAMMES.
The Editor, POPULAR WIRELESS.

Dear Sir,-I entirely agree with the fetter from
" Ordinary Listener " published in the issue of
" P.W." of the 23rd ult. Your article on " high-
brow " items ,in the same issue is also very much
to the point. Last evening (Thursday), for example,
from 7 p.m. to 8 p.m., we were given from the London
station 53 minutes of " talk " and 7 minutes of
music. The majority of listeners are people who go
to work and cannot, therefore, switchon much before
7 pan:, and as it is from this class of listener that the
B.B.C. deriv,e the bulk of .their revenue, it is only
right that when they do have an opportunity of
listening, they should be given what they enjoy---
i.e. entertainment, and .not evening 'classes.

I think the view' that classical music is not to the
general taste is borne out by the fact that the thou-
sands of music halls in this country with their bright
and tuneful programmes are well patronised twice- a
night, whereas the organisers of occasional symphony,
concerts are constantly. bemoaning the lack of sup-
port of such concerts and even the B.B.C. themselves
could only half fill' the Albert Hall for their first
National Concert.

Yours faithfully,
"ANOTHER FOUR YEARS' LICENCE."

99, Warham Road, Harringay, N.B.
*

The Editor, POPULAR WIRELESS.
Dear Sir,-I was very amused by " Ordinary

Listener's " letter. In my opinion, he must be
" extraordinary."

I have been a regular listener for a considerable
period, and. have always had the greatvsksatisfaction
possible from the programmes provided by the
B.B.C.

If " Ordinary Listener " is a " jazzite " pure and
simple, why does he not purchase a gramophone ?
He would then be able to have as many Oh, Charlie,
Take it Away's" as he desires. Seeing that owning
a wireless set is purely optional, I don't see that he
has the slightest grounds for grumbling and grousing.

As far as " what we want is entertainment, not
education " is concerned, the man who does not
wish to further his knowledge, or thinks he knows
all that' is worth knowing, is not, in my opinion,
worth his salt.

In closing, I would recommend " Ordinary Lis-
tener " to sit down one evening and try to arrange
one month's programmes, and I am sure he would
have to confess that he 'could not bring as much
variety into them as do the.B.B:C.

MAY, I Nngratulate.the'S.B.C. on their remarkable
variety in programmes.

Yours faithfully; -

" ANTI -GROUSERS."
14, -Arthicdon Road, Brockley, S.E.4.

-L -T
STRAIGHT LINE TUNING
CONDENSERS
Separate stations, on alityave-lengths.
Lowest minimum capacity and the
Most positive slow-motion control ; as
much as r,000th of an inch move-

ment can be obtained. .

\\ \\

PRICES:
coos 13 - -0003 12'6 '0002 12 -

Gann of three 3)003 50 -

aADlo

arcked by many leading set manufacturers.

Obtainable from all leading W ireless Dealers

Used by all discriminating amateurs & stand -

S. A. LAMPLUGH, LTD.,

Scottish Depot:38, Montrose St , GLASGOW

- KING'S ROAD, TYSELEY.

Solo Distributors for London and Southern
Counties : The Empire Electric Co., 303.
Euston Road, London, N.W.

BIRMINGHAM.

SEND FOR LISTS

LAMPLUGH
This mark is our Guarantee.

'PHONE REPAIR SERVICE
IHeadphones Re -wound or Re -magnetised, 4/6. Loud
Speaker Re -wound, 4/6. Transformers Re -wound,
5/... Re -magnetising only 2/-. All work guaranteed.
Postage extra. Write for trade terms.-H. R. P. Co.1,Cottrill 111.,Spurstowe Terr.,Hackney,E.S.

a/tea Reilairect
AS GOOD AS NEW!!

(Except Weco, S.P.'s, and low
capacity types). Minimum D.E.
Current 0.15 'amps when repaired.

ALL BRIGHT & DULL EMITTERS
Listed at less than 10/-.

Minimum charge - - 5(-.

VALCO-Grova,

rs
PRICE

complete

2' -

ACCUMULATORS
ON EASY PAYMENTS

High -Tension Accumulators built rip from 20 -voltsections (15/- each). Example 60 -Volt H.T. 45/ -
CASH or 12/6 DOWN and 6 monthly payments
of 6/-. Carriage Paid. Satisfaction or moneyback. Write for Lists to DEPT. 11, COVENTRY

DIRECTStTEPLIESLIMITED.
23, Warwick Row, Coventry.
Any Wireless Goods sup-
plied on easy payments.

W YOUR VALVES"jet New

Bulbs

... 6d. each

SAFETY FUSE
COSTS PENCE
A. H. HUNT, LTD.,

WANDER PLUG
SAVES POUNDS

(DePt.121,croydon, Surrey
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ALL THE LATEST
"P.W." SETS

Supplied as finished instruments
or in parts for home construction.
Now is your opportunity to acquire a really good set at a very

reasonable price. Under the famous PILOT service, you can
obtain from us all the parts for any set published in the various
wireless papers, and you may rely upon receiving free advice and
help from our Technical and Service Department. On the other
hand, if you prefer to have your set ready built, we can supply it at
a small extra cost. In either case, you are assured of first-class
results.

Amazing Success of
The HALE 1 -Valve

Reflex Set
(Described 1,t3 My., l'ERCY W. HARRIS in

last week's issue.)

FINISHED INSTRUMENT, approved by Mr. P. W. HARRIS as
being [nal to the original model in every respect.

s. d.
Highest quality components throughout, including
Marconi Ideal TranSformers, etc., Aerial Tested 8100

Hale and Marconi Royalties Paid.
PILOT kit of components 3 14 0
Polished Ebonite Panel, 16" by 8" by :1-", drilled .. 9 6
Polished Mahogany Cabinet and Base.. 1 7 6

When a complete Kit of Components is ordered, a Marconi Royalty of 12/6
per Valve Holder is payable and should be remitted with order.

QEvery finished set we sell is tested under the
supervision of CAPT. TINCEY, A.M.I.R.E.

(Late of Radio Press Laboratories)

" PM.' SPIDER SET.
A phenomenal demand ha -
arisen for this popular Set.
Are you building it the safe
PILOT way?

Finished -Instrument d.
(Aerial tested and
guaranteed, less
coils and valves), 12 0 o

Marconi Royalties r 17-- 6
Complete PILOT Kit

of parts 6 16 0
Red Triangle,' Ebo-

nite Panel 15" x 8"
(matted and drilled) is

Polished Mahogany
Cabinet and. Base-

hoard , to

. Send _for particulars of Mr. P. W.
Harris's H.T. :Charger for A.C. Mains

(bescrihed in this issue.)

The PILOT MANUAL
contains illustrated details
of a number of up-to-date
sets which. we thoroughly
recommend. Much useful

-information on soldering,
assembling, testing, etc.,
is also included.
Post 'free .. a .

THE PILOT MANUAL

P ETO-S COTT CO., LTD.
Head Office & Works : 77, City Rd., LONDON, E.C.1
Branches : 62, High Holborn, London, W.C.1. WALTHAMSTOW-230, Wood
Street. PLYMOUTH-Bank of England Place. LIVERPOOL-4,Manchester Street.

DoNTSEASTAGEPOWER VALVE

BUT
IN ANY

THE LAST

BUT

reRRArfil
British Made

TRANSFORMERS
ARE SUITABLE FOR

ALL L.F. STAGES

TYPE AF3 25/ -
The Nearly Perfect "

Trans ormer.

TYPE AF4 1 7/6
The best Transformer

at the price.

FERRANTI, LTD.,
HOLLINWOOD, LANCASHIRE.

Why pay more for valves when you can obtain
" Metal " Radio Valves at the prices quoted. ..It isn't
as if higher priced valves are better than " Metal."
They are not, for with " Metal " Valves-one of
the oldest makes-you can get results unobtain-
able, with most valves. That is why they are
used by the French Government and in countless
Continental and U.S.A. sets.

PRICES:
Type. Fil. Volts. A ffq.ps. Price.

C.L.62 2 o'o6 10tG
C.L.202 2 0'2 /3/.

6,roo 4 0'06 9/6
Power.
C. L.502 2 0 5 12/-
C.L.rot 4 0'10. 15/-

Your dealer stocks them. Write for list showing all types

Sole Drstrib7itors
JOHN RAI!, LTD., 6o. BLACKFRTARc RI-) LONDON, 8.5.1

6247 Slit'
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SALE OF 2 -VALVE W.D. MARCONI SETS, in

Moberg. Case, Portable L.F Transformer, Condensers,
liked and variable Rheostats, A.T I. and Reaction Coils,
Ebonite Panel engrav'ed, latest model with gertied Dial.
Plug-in Coils Set complete with new .06. Micro
Dull -Emitter Valves, 4 -volt Accumulator, 50 -volt H.T.
Battery, English Headphones, etc. Accessories worth
£3 10s.. .Works all B.B.C. and Daventry. Offered
for. complete outfit, as above Guaranteed. £4 10s.
Packing and Carriage, 31-.

2 -VALVE TRANSMITTERS. Trench tyne in ma o-
ganyieenva_ covered case, Transmitting Coil with plug
tcppina Anode, Coil, 6,000 ohms wire leak. Dubilier
Condensers. Remote control earth switch, ammeter.
etc., /2.10s. 'Packing and Carriace, 2/6.

R.A.F. TRANSMITTERS;- with high-class 1 in. Sterling c
Coil wound 3 lb- line wire, Oscill adi. Spark Gap on
ebonite. Morse Key H T Mica Condenser. Terminals
and attachments on ebonite- enclosed case.- These
Sets cost ,£1.), and, are given away. at 14/- each. Post
i/6.

H.T. GENERATORS. 6/1,000 v.. T V.T. pattern.
contain mica condensers; vibrator; plugs: etcv- output
30 m!a. Cost £12. Sale price 25/- post, I! -.
Rectifiers, 2 -valve for converting. A.C.,..to. D..C., any
voltage 250 to 2,000 volts. Fitted I mfd. H.T. smoothing
condenser, switch, valve holders etc. on ebonite panel.
Cost` £10. Sale, 201- - past,. 1/3

MARCONI D.C. 50 COMBINED -TRANSMIT
AND RECEIVE. 300/650 metres, in pal. rnaboa. _
cabiact, complete end new .Cost £40. £4 each.
Cheapest combination ever offered

CIWKES. 250_ohms, 9d. 500 ohms, 9-d. 1,000, 1;6.
Double Chokes, 400 and -I 000 ohms, 6/6.

INSTRUMENTS. ' All ranges at low prices. -Small
panel for 'D.E., filaments, 0-250, raja, 15/, Central

: zero 12-0-12 amps, Ei!,.; '0-12. amps 8!-. Mc.vin7,
Coil, '40,000 ohm Voltmeters, 2 -range; -0-6 jolt- and
120 volts. 32;6, M.C. Milliammeters, 0-5 or 0-10 in/a
up to -r 150 mia, 22/6. Micro -Ammeters for Aerial
Current 0-100, 0-200, and 0-500 C.Z., 60/, - 7 -range

All In Test Sets, 601, ES Edg. Test Sets, 3, 15
and 30 amps., 3, 15 and 150 volts, as iesed- in Army,
M.G., 47/6. Aerial Ammeters from} amp, to 200 amps.
Mirror Reflecting 0-500 volt or 0-1.000 volt moving
coil linite pointer, 55/., Portable 0-1,500volt Voltmeter,
60/.. Switchboard Ammeters. 4 in. to 10 in. diets.
State requirements.
ALVANOMETERS. Silvertown,12/6-andl5/-; Reid's
Reflect., 21/-. Gambrell's Suspension Moving Coil.
Cost £12. Price £3. Etectradix ditto, £2 108.

BRIDGES. WHEATSTONE... L.R., : H.R..
G.P.O. type, £7 I0s. Paula with salvo, £7 10s.
Capacity Bridge for test -0001 mld to 10 mfd., £8.

 Have you bought your ONE -METER yet ?
CONDENSERS. Variable  Marconi's celebrated .01

table pattern. Cost £10. Fine work, 15/6 each.
Mark III, 7/6. Die Cast American Murdoch Table.
001 mfd., 51. .0005 mid., 516 Panel type, -001
7/. -0005, 4/6 Finston Square Law, 5'6.

H.T. FOR SMOOTHING. 2,000 volts, I mfd., 17/6:
2 mfd.. 30,1- 4 mfd. 40/, Marconi short wave, low -
loss fixed air, -0075 mid.. 5/ -

NEW PLUGS AND JACKS, 2/. pair. Microphone
TI ansf or mer, 7/6. Micro -Insets 1!-. Microphones,
5/-. Electric Bells, 1/6 Morse Keys with cover,
2o. Aerial Line Erecting Sets, 2/6 each. Heterodyne
Inductance Blocks. Two El F coils. 4/6.

GYROSCOPES. Navy Torpedo in mahogany eases.
. beautiful workmanship for Television experimenters

Cost £25. Price 15/-.
BARGAIN ENGLISH PHONES, 4000 ohms,

Ericsson, Brown's Swivel Headband and cords, fine
tone, 916. Three days trial. Sullivan Doable
Headphones, L.R. type new, sets, 3/- pair. Single
Received, new. 1/6 each to 2/6 each, New 4,000 ohm
Royal Phones, 9/-. M.E.L. 4.000 ohms, lightweight.
12 months' guarantee. Reduced from 20,- to fit..
LOUD SPEAKERS, T.M.C.. 14/-. Western Electric.
1716, cost double. Fuller Sparta 4gilin. model, 50!-,
Concert Serenade, with tone control, 301-. Magnovox
Moving Coil, 601.. Texas Cone, bronze finish, 45!-.
Browns Swivel Headbands, 1/6 Phone Cords
Brown's Head, d. uble new 1'6' lightweight, 1/3.
Single Cords, 6 ft, with solo plug each end, 9d. Twin
L.T. Battery Cords with spade ends, 1/.. Single
Phone Cords, 7d, Diaphragms 3d.

WIRE, new. 22 -gauge cotton -enamel covered, 1/6 IL
Cut price. Navy 7/23 enamel Aerials uperflex, 3/-
100 It. 500 1 oz. reels 28 gauge S C.0 wire makes
two Broadcast coils, 4d, each. Earth' \Vire Flex.
rubbered. 1/- dozen yrds. 100 yards coils cheap.

synchronous rectifier for battery -charging
Loud Speaker Extension Wire, 61-.100 yards. Twin. devices, and no doubt more will be heard of
Litz Wire, 6d. yard. Stalls Transformer Wire, 1/3-1b. it in this connection in due course.'
Stampings, 6'- doz.

TECHNICAL NOTES.
(Continued from page 542.)

atmosphere free from oxygen, after it has
been made up, as strains of any kind are
said to cause depreciation of its magnetic
permeability.

The effectiveness of the shield may be
judged from the account. given of the tests
on a galvanometer when shielded: Even
at extremely sensitive adjustments of the,,
instrument, !the moving 'of cOmparatively
large magnets in the neighbourhood of the
garvanometer, caused deflections 'of only' a
few milliammeters on the _scale, and the
switching on of a D.C. electric. motor four
feet away caused a similarly small effect.
By means of a special arrangement, which

 it would take, too long to describe, the
actual shielding effect was measured, and
it was found that with one shield the deflec-
tions due to an interfering magnetic field
was reduced to about 0.5 per cent, whilst
with another shield, made somewhat differ-
ently, this dellection was reduced to 0I
per cent., that is to, say a shielding ratio of
1,000. ,

It would appear that shields made up in
this way' would be very useful for certain

iieless purposes. i

LIGHTNING ARRESTERS. Mounted E. &,A. 1/-.
NEAT VERNIER ADJUSTERS. Converts Condenser

Dials for Slow Motion Fit any Condenser, 1/8 each.
We stock thousands of Radio and Electrical
Bargains. It will save you pounds to
send for our new enlarged list, price 4d.

ELECIL`FtiLE,I7C RADIOS
218, UPPER THAMES STREET, E.C.4

, Station : Mackfriars (Met My.) Phone City or91

*Ogggi6gOgg.4M00
tl- *
* EVERY LOUDSPEAKER

- DESERVES
MULLA RD
MASTER _

VALVES -

The Phonic -Motor.
Another very interesting paper in the same

journal describes a self-starting phonic -
motor. For the benefit of those readers
who may not be familiar with the phOnic-
motor, this is a rudimentary synchronous
A.C. motor which consists essentially of an
deal -b. -Magnet in roughly circular form, the
gap between the poles being perhaps three _

or four inches, and an armature made up
from a nuniherof soft iron or stalloy stamp-
ings with teeth or serrations at the edge,
being thus roughly 'the equivalent of a
multi -polar armature but without any
windings ; this may be called the " rotor,'
The windings on the field magnet are sup-
plied with the alternating current or with
interrupted direct current '(for example,
from a vibrating reed or tuning fork), and
it will be evident that if the rotor be spun
by hand until the teeth are paising the
magnet poles in unison with the, interrupted
or A.C. current, the rotor will continue run-
ning in synchronism with the alternations
or interruptions of the applied current.
When the phonic -motor (so called because
it was first used in connection with tuning
forks and other accoustip appliances) was
first invented it was found very trouble-
some to get it running "in step," and
various improvements have been made
which have had the effect of making it much
easier to start. At the same time, so far
as I am aware, no self-starting phonic -motor
has ever been deviled until the one described
in the journal above mentioned.

It will be evident that a motor of this kind
will be very convenient for the purposes of a

11111111111111111111111ifimilin11111111111111111111111111111111111111ffim-:
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Let your //lends listen'
_

P.ociasainkaa.&,,

Ask for -
Mullard P. M. Power Valves.

Hale Receiver Cabinets
House a good set in a quality cabinet

That means a Uniia 'Cabin I

For the Hale Receiver, designed
by Mr. P. W. Harris, there are

22 /6
two types available-in oak
In Mahogany 24/6. (Prices include c.ase-
board.) Sent under C.O.D. system.

Unica Cabinet Co., 73, Camden St, N.W.I.
(La mat r -

ACME COILS -
The cheapest efficient Coils on the market -
25s-1/4, 757,-2,r, 200-2/101

!POSTAGE35s-1/6, 100-2 3, 250-3/2
50s-1,'9, 150-2 6, 300-3/8 J PAID

Any intermediate number wound to order
at proportionately low. prices.

Satisfaction guaranteed or money returned

M. MATTHEWS,
542a, Stockport Rd., Longsight. Manchester.

.--dpaY while you Listen /
Don't deny yourself the joys of Radio because
of the initial cost of a complete Recakver We
can supply many "P.W.- and other well-known
Sets, guaranteed Components and Accessories
on the Easy Payment System. It will pay you
to write at once for our comprehensive Cata-
logue '7,- and !et us know your requirements

"'s laeW 'MIMS 77, City Road, E.G. i.'

GREEN DRAGON" DIAPHRAGM PAPER
40' x 6', 1/6 per roll.

As reviewed in" Popular 4V helm," 23rd Oct 1926, p. 442.
'F. d. EASTOB, 29, Priory's Parade, LONDON, N.3.

HEADPHONES REPAIRED -
Re -wound & re -magnetised 5/. per pair. Loud Speakers
repaired 5/-. Transformers re -wound 5.'- each. Ail

work guaranteed and tested before delivery
Write, for Trade Prices. 'Phase Alerk. 1995.
MASON & CO., 44, East Road, City Road. N.1

EBONITE PANELS
OR STRIPS, ETC., DESCRIBED IN THIS
ISSUE (OR ANY OTHER) CAN BE OB-
TAINED IMMEDIATELY THROUGH ANY
TRADER FROM-
TRELLEBORCS EBONITE WORKS, LTD.,
AUDREY HOUSE, ELY PLACE, LONDON, E.C.1.

ADVERTISEMENTS

As far as possible all advertise-
ments appearing in " P.W ." are
subjected to careful scrutiny before
publication, but should any reader
experience delay or difficulty
in getting orders fulfilled,- or
should the goods supplied not be
as advertised, ,information should
be sent to the 'Advertisement
Manager,, ." Popular. Wireless"

.

4, Ludgate Circus, London, -E.C.6

a
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HOME
ACCUMULATOR

CHARGING
from DIRECT and ALTERNATING CURRENT

NO TECHNICAL
KNOWLEDGE OR

ATTENTION
REQUIRED.

CLEAN,
ECONOMICAL,

SIMPLE and
EFFICIENT.

Each Outfit supplied with
Laulpholder Adapto r. Simply plug-in to anyFlexible Cord and full in. convenient lamp holderstruct tons.

J. W. D., Ormskirk Rd..
Aintree. writes,

"I bought an 'Alterno' and
wets_surprised at the re-
sults. I think it the Mast
wonderful art d simple
arrangement I ever saw for
so little money."

Extract from
"POPULAR WIRELESS"

September 11th.

"Alterno" Charger
It is highly efficient in

operation and will rectify
up to a charging rate of
 2 Amp. with the greatest
ease and freedom from
heating. It is, moreover,
quite easy to handle and

assemble."

The " ALTERNO.- (As illustrated.)
Alternating Current.

Charges the High Tension Accumula-
tor at negligible cost. Price 211..
The " INDISPENSO." Direct Current.
Charges the High Tension Accumulator att,
extra cost When light is in use. Price 6;-
GOLTONE "PENDELTON." (Patent A pp.)

Alternating Current.
Charges the Lose Tension 2, 4 or 6 volt
Atcurnulator economically and effectively.
No Valves or renewals. Charging rate
approx. 2 Amps. Price £2 : 12 : 6
Fitted with Ammeter for ascertaining rate
of charge. £3 : 7 : 6
Large Radio Catalogue. No. Ail 16 free on

request. stocked by the -Leading Radio Stores.Refuse substitutes.

Vird) Goldslic
PENDLETON. ,;:t

NNVIM n/1..,1. nA

ods wrre this size
ould hold

theloitti
w

them securely

Patent
No. 24,251

" PRICES:
Two Types : -

For outside panel mounting :
Twoway 7' -
Three -way .. 10'6

For inside baseboard mount-
ing, with 6 -in, handle:

Two-way
Three-way 1T6

Made by the makers of the famous
Lotus Buoyancy Valve Holder.

The
Moving Block
Cannot Fall

The vernier movement com-
prises three sets of enclosed
precision machine -cut gears,
and reduces the speed of the
moving block by eight times.

Side plates, coil blocks, and
knobs in artistic bakelite
mouldings. All metal parts
heavily nickel plated.  Made
for left as well as right hand.

minus.
VRECCOIL HOLDERS

GARNETT, WHITELEY & CO., LTD.,
Lotus Works, Broadgreen Rd., LIVERPOOL

,v1"nvieVuovvv,.."-rtnnevinnAA
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THE BEST AMPLIFIER
and the CHEAPEST
both to fix and operate

THE NEW NON -VALVE
AGNETIC MICROPHONE

BAR
AMPLIFIERPaten

Complete
Amplifier

PRICE

38/-
Post Free.

Dry Cells
Extra.

Microphone
and other
parts of
Amplifier

also supplied
separately.

Illustrated lists
free.

REALLY GOOD LOUD -SPEAKER RESULTS from CRYSTAL
RECEPTION of average strength. WEAK CRYSTAL or VALVE
RECEPTION made STRONG AND CLEAR ON HEADPHONES.
ENABLES even very DEAF PERSONS TO HEAR from

Crystal Seta.
Not a Microphone Button. Entirely tree from distortion and micro -
phonic noises. No valves, accumulators or H.T. Batteries. No fragile
parts. Nothing to get out of order. A child can adjust it. Operate.
on one or two Dry Cells lasting; over 3 months.

EQUALLY EFFICIENT ON VALVE SETS.
Order from your dealer or from Sole Manufacturers and. Patentees:

NEW WILSON ELECTRICAL MANUFACTURING CO., LTD.,
Pi, Fitzroy Street, Euston Road, London, W.1.

'Phone : Museum 8974.

Three Wonderful Crystal Detectors

qc6,,,c7(0___j 216 cach. -

Silver Plated.
fhe"KLIr,ON"

converts your Catswhisker into a Loud, Lasting
Vibration Proof Detector in two seconds. Many
testimonials from delighted users. '

artricit.
RADIALITI ES

A

2/ -complete
THE

19- "LITTLE
GIANT."

Takes a minimum panel space taut
giveS maximum results. A really
wonderful Permanent Detector
supplied complete 'with Screws,

316 each cornple,e with Clips and Screws Nuts and Template.
(Pro. -Pat) THE BEST PERMANENT

DETECTOR (B -P). The only Detector on the market which has safety device pr
venting the possibility of injury to crystals; and which also allows the whole of the
crystal to be searched. The only Detector on the market which has adjustment from
lightest contact to required p.essure ensuring the finest results. This is obtained by
means of a special Friction Clutch Fits clips on existing sets. Frorri Wireless Dealers
or post free from PARTRIDGES Ltd., 140, Northwood' Street, Birmi,ghaEa.

Don't, to use

E
BRITISH MADE REGD.

COLOURED CONNECTING WIRE
[ RED YELLOW BLUE BLACK, WHITE and GREEN]

Wile fir a'escripluie leg/let to
The LONDON ELECTRIC WIRE C9 & SMITHS LT'?
PlaghouseYard. Golden Lane. London,E.C.1.

HakersiflecfrickUre it for over 40 gears
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EXPERTS IN RADIO

OLD
FRIENDS
THE BRANDOLA
Greater volume with minimum current input.
Large diaphragm gives fullness to
upper and lower registers. Walnut
plinth, electro - plated fittings.

THE TABLE - TALKER
Material used in the construction of goose-
neck horn eliminates metallic harsh-
ness. Adjustable. Height IS ins.,
neutral brown finish, padded base.

THE AUDIO
TRANSFORMERS

1-

Ratio I to 5. High amplification of applied
voltage, together with straight line
amplification frequency curve. 17 /6Also 2nd stage, 5-3. x-5 (Black
case). 2-3 (Brown case).

MATCHED TONE
HEADPHONES

The synchronised effort of both receivers
discovers greater sensitivity and
volume and truer tone. Light,
comfortable and sturdy.

Brandes
From any reputable Dealer

BRANDES LIMITED, 296 REGENT ST., W.1

ACOUSTICS SINCE 1908
70

*    -  -4.           *
f A NEW

CAT'S -WHISKER.
*  ------------------ *

AMATEURS who are weary of re -adjust-
ing refractory crystal detectors by

means of' the usual cat's -whisker method
May be interested in the following method
of obtaining rectification.

Remove the spiral cat's -whisker from its
holder, cut off the long end of the article,
nnd then to the remaining portion of the
whisker, carefully solder a small triangular
pad of clean tin, or lead -foil. Use Wood's
metal for making the joint in place of
ordinary solder.

Less Re -adjustment Necessary.
The cat's -whisker is now replaced in its

holder, and the tin -foil pad is carefully
adjusted on the surface of the crystal:

If during the first trials the resulting
reception is slightly decreased in signal
strength, take an ordinary pin and roughen
up the under -surface of the tin -foil pad.
An excessive number of contact points
will thus be avoided, and the reception will
regain its normal strength.

7IWANGUL AR

T/N/O/L RID
IPS

.terra
MIESCILORRIMAND
131:21116112-rna

Owing to the irregularities of the crystal
surface, and to the fact, also, that the
surface of the tin -foil pad will not be per-
fectly level, electrical contact will only be
made at one or two points on the crystal.
The contact will not be by any means a
fiat one, and therefore effective reception
with any of the ordinary varieties of galena
crystals will be obtained. The increased
weight and surface area of the tin -foil pad,
however, will serve to stabilise the contact,
and thus far less re -adjusting of the detector
will be necessary.

;111111i11111T1111111111911111111:1111111W1111111111111111111111111111111P2

" P.W. READERS' QUERIES
14. ANSWERED at SELFRIDGE'S.

On NOVEMBER 4th, NOVEMBER 11th,
- and NOVEMBER 12th, in Selfridge's

E-
Wireless Demonstration Lounge,
Oxford Street, Mr. P. R. BIRD, Assist -

E ant Technical Editor, " Popular Wire-
less," will be present between the
hours of 1 and 3 p.m. to meet and
discuss radio problems with amateurs

 who carry with them current copies

ET=
of "P.W."

fillf1111111111:11111i1111111111111111111111111111111111111111111111110111111E
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WIRELESS`R'CABIRETSZV
al ek, att

Model No. 1 30/-44 in. high.
Carriage Paid Great Britain.
Top inside measure 14 in. high
X Ili in. wide, 8 in. deep. Under
divisions 8 in. X 12 in. high.
LARGER SIZES same height,

211. in. wide, 2
10 in. deep,
21' in. wide, A r kattp
13 in. deep

Inside measure.
Two doors to bottom, 4/6 extra.

Model 7/6
No. 2 -

32 in. high back.
27 in. high front.

Hinged top with two
doors, enclosing com-
partment 201 in X 13 in.,
8 in. high front, 12 in.
high back. Made of
hard wood, light,
medium or dark oak
finish.
W RICBY & SON,

4. Kendal Street,
PRESTON:

" 2 for a Bob" (post
Free)

and you will be satisfied.

The " CLEAR STONE" mineral
combination

Refills for all makes of Permanent Ligtectors
Sufficient for two Detectors. Full inSTructions.
Positively the Loudest Results on Earth.
S. LYONS, 119, Clerkenwell Road, E.C_1,

TRANSFORMERS REWGUND-
fransformers, Phones. Loudspeakers, Re-
wound and Repaired to Maximum Efficiency.
All One Price 4/- each. Don't discard if burnt out.
All work guaranteed for l2months. Write for trade terms
TRANSFORM CO. OS LINKR RA, TOSTINC MINN S.W.I7

WIRELESS.-Capable, trustworthy men
with spare time who wish to substanti-

ally increase income required where we are
not fully represented. Applicants must
have practical knowledge of installation of Set
and Aerial, be a householder or live with parents,
and be able to give references; state age and
experience. Address : Dept. 32, General Radio
Company, Limited, Radio House, Regent Street,
London, W.1.

REPAIRS SETS. PHONES.
TRANSFORMERS

Officially Approved by Radio Association.
ALL WORK GUARANTEED LOWEST RATES 24 HOUR SERVICE

Cash on Delivery if Desired.JOHN W. MILLER, 68, Yarringdon St.. E.C.4.
Phone: Central 1950.

ERM°N1C
vALITE HOLD.ER.

Anti -capacity. Antiphonie.
Don't pay more than 1/9.
If hard to get, drop as a line.

James Christie & Sons, Ltd.,
246, West Street. Sheffield.
LondonAgents : A.F.BULGIN &Co.
10, Cursitor St., London, E.C.4.

a
a
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a
a
a

PLEASE be sure to
mention " POPULAR
WIRELESS" when
communicating with
Advertisers. THANKS!

a
a
a
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I MEANS DOUBLE POWER
i For use in both It T. -less and ordinary am

circuits, BE.. D.E. and /06,10/6 to 14{-
_M Send card fOr1Radio press reports and booklet. -This ..
IM valve can be used in any set without alteration FM

and will give 20* to. 150', increase in power. ii
111 ANSLOY PRODUCTS, a
III Eton Works, East Dulwich London. S.E.22.ii CALLERS - 3611, Fore,st. Hill Road East Dulwich. 40.
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PHILIPS RECTIFIER
CHARGES RADIO BAT-
TERIES SILENTLY AND
CLEANLY, U TOM AT I-
CALLY REGULATING THE
CURRENT SUPPLY. IT
NEEDS NO ATTENTION,
JUST A PLUG TO BE INSERTED IN
AN ELECTRIC LAMP SOCKET, THE
WIRES TO BE CONNECTED TO THE
BATTERY, AND THE WHOLE OUTFIT
CAN BE

Pr
F ceORGOTTEOemplete N. £4.15.0

"There seems no end to
their utility, and I have
seldom come across appar-
atus so capable of hard use
without requiring any at-
tention whatever. They are
excellent it every way."

(Signed) A. M. LOW.

Philips T,17)2p.;,

587

PHILIPS H.T.
SUPPLY UNIT
GIVES AN UNLIMITED
AND STEADY FLOW
OF CURRENT THAT
WILL OPERATE A
SET OF ANY SIZE AT
A COST THAT IS
ALMOST NEGLI-
GIBLE, WHILE IN
ACTION IT IS PER-
FECTLY CLEAN AN®
SILENT.
Price 17.0.0Complete

Both Uni's are suitable toy
alternating current only.

1:.,Philips House, 5.1.5; Chal'ilig Cross Rd., London, W.C.2.

Will you do your best to
make a real success of

NOTE
THE

DATE
NOV.

7 -13th

NATIONAL WIRELESS WEEK?
ITS whole success depends upon listeners. The effort is to increase the number of
4 .wireless enthusiasts to the ultimate benefit, -in the shape of improved broadcast servic,,
to you acid every listener.
During this special week, the B.B.C. arc arranging mostattractive programmes each day.
Invite as many friends as you can to listen to these programmes on your own set. May we
cutii4 upon you doing your -best to help?

All we wish you -to do to help forward this effort is to-
IJET. YOUR FRIENDS LISTEN"

Use 1..EB R EN CO Radio Products
r-T -'a FIXED

CONDENSER
Compact, dust -
proof and highly
efficient. Mech-
anically and elec-
trically sound.
Capacity accu-
rate and constant.

U0001 to 00005 mfd. ... each.

VARIABLE GRID LEAK. Vat VP:(a3 x,;A: 2.
Smooth acid reliable iu operation, en. (Post Free, 2,1. e.,tra
miring accurate grid control. Wide
Renistaimer. -Range, 50:000- ohms to

inegolns. Entirely new resist:-
anee. element ensures perfect elec.
trtegt action- and avoids all trouble
due ito oozing... Absolutely talent.
P.Vilfai type, or with base. for EA1~ SE-

D.31.0-11NTING. Price each.
(Post Free, 3d. extra.)

Obtainable frOna. all "hllo Stores, or direct tram
LEBRETON ENGINEERING CO., Windsor House, Victoria St., London, S.W.1

" POPULAR WIRELESS "
Advertisement Rates

WHOLE PALL £40 QUARTER PAGE £10
HALF PAGE. $20 EIGHTH PAGE £5
Narrow Column Advts. 13 cols. to page per inch 30/ii
Minimum Space accepted . . . hall inch 1 5/.
NO SERIES DISCOUNT., ALL OPY AND BLOCKS bins ,E ,5
ADVERTISEMENT COPY SUBJECT HAND 11 DAYS BEFORE DATE

TO TIDITORIAI IPPROVAL OE %SUE TO ENSURE PROOF

ALL Communications respecting
adv,:rttsing, must be made to

JOHN H. LILE LTD. 4 Ludgate Circus London E.I.4.
'Phone: City 7261
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Panel Talks: No 3.

How to safeguard
your Set against

Panel leakage
WHEN you buy a panel, what assurance

have you that it will not, by surface
leakage, nullify the many hours you spend in
building your Set? How can you tell that it
will not allow those vital signals to escape
belOre they have reached the telephones or
the loud speaker? Or perhaps you have
already built a set, and are unable to account
for a noticeable weakness in signal strength ?
Apart from elaborate electrical tests there is
only one protection against such defects-it
is the " hallmark " which every panel of the
American Hard Rubber Co. (Britain) Ltd.
bears. The twin names, Radian ar.d Resiston,
are your insurance against surface leakage
and all other panel ills.
In Resiston-brother panel to the world,
famous Radion-.is available, at a little lower
price, a panel of superior qualities. The high,
grade of hard rubber-the finest insulation
material known to Science-tLied entirely in
the manufacture of Resiston, ensures a panel
which is free from the bt,igbear of surface leak-
age, which is perfect in insulation, which
has a low dialectric constant, is permanent in
its colour and of great strength.
Don't buy your panel in the dark! There is
one great safeguard againgt all ebonite
troubles-it is the Avoyd Re.siston: Say it
to y,our Wireless Dealer.

QResiston ccrocs- in 17 stock sires in
Black or Mahoginivtrained- finish.
Each ran :I i3prdtected by itS own stout
manilla envelope - your safeguard.

American Hard Rubber Co. Ltd., 13a, Fait St., E.C.2.
Gilbert Ad. 62 2 ts._

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

EASIER
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TUNING.
By W. OLIVER.

0- 0 --

+

4

4

W!TEE the vet number of bpaicasting
stations that are now working within
a comparatively narrow band of

wavelengths, it is: becoming increasingly
difficult to tune rapidly -to any particular
station, The twirling of Condenser dials
invorved in -the Sea -rah hit; the broadeast,
you want is exasperating to yourself and,
if your set lia3 a tendency to oscillate rather
nip readily, the series of squeaks which
rosults is ek en more annoying to your
neighbours.

One of the easiest ways of avoiding all
this 'is to keep an accurate record of dial -
readings for all the stations you are in thy.
habit of receiving. _This involves a little
extra trouble in the initial stage, bait -it
subsequently saves a great deal of time and
annoyance.

Se

The " Dial Setting " Card.
- The first step is to fit scales and pointers,
or dials of some sort, to the moving spindles
of the coil holder, so that the degree of
reaction coupling, and that of the secondary
coil, if there is one, can be recorded at a
glance. PreSumably you already have
dials- on the variable condensers.

Next, you should get a large card of some
sort that -you can hang up near the receiver.
Rule it into five vertical columns, and mark
the first " the second " coupling,"
the third " condensers," the fourth
" station," and the fifth " wave."

Now' suppose you tune in to, let .us say,
Bournemouth. If you have a -35 -turn coil
in the aerial circuit, a 50 in the secondary.
and a 75 for reaction, jot down " 35/50/75
in the first column. If the, secondai y
coil pointer is at, say, 50°, and the reaction
coupling at 30', write " 50/30 " in the;
second eolninn. Then glance at the con-
denser dials ; suppose the A.T.C. is set at
29', and the ILF.C. (if there is one) at 62',
jot down " 29/62 " in the third column.
Finally, write " Bournemouth " in the
fourth column, and fill in the wave -length
in the fifth. (Of course, in the case of a
large set with more than two condenser
controls, additional columns will be needed
on the card).

Rapid Searching.
Make similar records for all the other

stations you tune in regularly. Then; when
you want to pick up any. particular trans-
mission, you have only to set- the 'controls
at the readings given on your card, switch
on the set, and if the station is receivable
at all it should be heard immediately,
without a lot of complicated tuning ; only
a very slight adjustment of 'one condenser
should be necessary to bring the set into
perfect tune.

Of course, if you make any drastic
alterations to the aerial and earth system,
the records will no longer hold good, and
must be revised accordingly.

Popular Wireless, Nor ember 6th,

MICRO MAIN
A PERFECT SUBSTITUTE FOR THE
H.T. BATTERY, WHERE DIRECT
ELECTRIC CURRENT IS AVAILABLE,
AT A COST OF A FEW PENCE A YEAR.

S
M
A

E
S

H
E
A
P
E
S

Size 31 >I 41 x 31rinq.
 THESE UNITS ARE SILENT, SAFE AND

GUARANTEED. FINISHED - IN SOLID
ALUMINIUM CASES COMPLETE WITH
6 YARDS OF FLEX AND LIGHT ADAPTER.
Model Tappings Fihish Price

SUPER -

SPECIAL
MARK II
MARK I

Ten, 15-150

1 Two, 60 and 120
I One, 90 or 120

Polished
Dull Black

,.

£2- 5-5
£2- 5-0
£1-17-5
£1-10-0..

Postage and Packing 1 - per unit extra.
MICROMAIN UNIT SERVICE,

46, ARTILLERY LANE,
Or Your Wireless Dealer LONDON, EA.

EASY PAYMENTS

"01.M11!11M10110/

Finest 2 -valve
amplifier set,
Including loud

speaker, 120 H.T. D.E. valves,1.011.; or 18'9
down and 11 instalments of 151-.

CASH BARGAINS.
-Good Crystal Sets, 813 and 9/3. Amplifiers, 1716and 21/, 'Phones, Telefunkeu thee. 7/9; Fr. T.Houston, 11/-; U.B. Baldwins, 17/9. Valves, Radio
Micro, 8/6; or power, 8'9. Good HT., 60.v.,
5/9; or 4i -v. (laboratory test), 3/9 doe. Account.
!atom with 12 months' guarantee, 2-v. 40 ignition,
.8/3; 4-v. 40,. 15/,; 6-v. 60, 29).. Polished
Cabinets, Ebonite, Yariomoters, Condensers, Coil
Holders, and everything. in Wireless, reliable and
cheap. Satisfaction or cash refunded.

MIMIC ROLL EXCHANGE,
29, High Street, Clapham, London, S.W.4.

Complete LOUD 121
SPEAKER for ler
(Vide"Popular Wireless," 18,9/26)
We have all parts in stock for Ten
Shillings the set, post free. F.T.H.,
Earpieces, 4,000 ohms, with Cord
and Clip, each 4,-, by post -4/13.
Send stamp or call for list of other
parts and Special Bargain Lines.
Bargains include: Pival Single
Receivers (2,000 or 4,000 ohms),

; Pival Headphones 14,000 or,

8,000 ohms), 5/-. Postage extra.
All parts in stock for wet H.T.
Batteries.

SEND STAMP FOR LIST NOW

W. *MANE S.5Ic
29, Rosebery Ave., London, E.C.1.

PRIVATE GREETING CARDS. AGEN-I::
(either sex; any age) wanted. Largest Manufac-
turers In (treat Britain offer Magnificent FREE
SAMPLE BOOK, containing -WONDERFUL NOVEL.
TIES - VELVET FIGURES with life -like GLASS
EYES; NOTEPAPERS; DA 1-NTY CALENDARS -FOR
PURSE or. HAN-DBAG; BLOTTER; and GILLETT=
CARDS for every taste; and DELIGHTFUL COL-
LECTION OF CALENDARS. PROFITS AND

. PRIZES. WILL AMAZE you. Write:
ALL -BRITISH CHRISTMAS CARD CO.

Dept. 528, BLACKBURN.

4 - ELECTRODE VALVES
' We are the suppliers of the. genuine

C.C. and Thorpe valves, as specially
tested and recommended by the
"Unidyne " inventors and "Popular
Wireless " U.C.5 and Thorpe
X.4 (both 4 -electrode 6 -pin 10/6
valves), each, post free..

Order direct Iron- Cash

WDGATE RADIO Co. order

56, LUDGATE HILL,I.ONDON. E.C,4

F'



Noreml.er Gth, 1928. POPULAR WIRELESS

ODDS OT SUCCESS
That gratification of personal vanity which we call "success"

depends not only on our individual ability for its attainment,
but to an equally effective degree on the materials which we

choose as being of thegreatestpractical assistance to our effort.
When we build our wireless set, however, this mechanical

element assumes the superiority, for we follow certain
definite constructional lines and find little scope for our own

initiative. Therefore, based on the perfection of the various
component parts, the odds are greatly on the side of success.

Theoretically this may be sound but in practice we find
that it is not the perfection of any single instrument that

counts but also its ability to function correctly in relation
to the remaining components with which it is to co-operate.

Designed to fulfil these requirements in every way, the
R.T. Multi - Ratio Transformer has almost completely

reformed present day audio -frequency amplification as far
as quality and power of reproduction are concerned.

Apart from its value as an ordinary transformer, it offers
all the advantages of a number of different ratios

and impedance values - enough to satisfy the
demands of any circuit and any value.

With its use the odds on successful audio -frequency
amplification are decidedly heavy, so much so

that the question of odds hardly enters into the
matter-The R I. Multi -Ratio Transformer

presents a cast iron certainty. Price 25 /-
Write for the .R.I. Catalogue -

R.I. Ltd., 12 Hyde Street,
New Oxford Street,

London,
W.C. 1.

The mark of
Better Radio,
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Fey {-roll accumulator
or 1 dry cells

THE P.M. 3 (General
Purpose) 0'1 amp. 14' -

THE P.M. 4 (Power)
0'1 amp. 18/6

For 6. volt accumulator
or 4 dry cells

THE P.M. 5 (General
Purpose) 0'1:amp. 18/6

THE P.M. 6. (Power)
0'1 amp. 18/6

For 2 -volt accumulator
THE P.M.1 H.F.

0'1 amp. 14/ -
THE P.M, 1 L.F.

0'1 amp. 14!
THE P.M. 2 (Power).

0'15 amp. 18'6
These prices do not apply its

Irish Free State.

British Made
in a

British Factory

Mullard
P. M. Valves

will improve

any receiver

ADVT. THE MULLARD

HE history of the radio valve ndustry remarkably
1 similar in outline to that of the motor industry.

In both cases the first endeavour was to secure reliable -opera-
tion. For years the design of cars and valves was improved
stage by stage, giving better results and longer service.
Then came the question of perfecting that achievement
by giving in the case of cars more

M.P.G.
(miles rcr g,11.)

In 1925 Mullard placed on the market -the first of a
series of valves with qualities far in advance of the old
standards and consuming only one -tenth ampere, with
the result that the broadcasting public were enabled to se-
cure up, to seven times more -

H.P.C.
(h curs per charge)

from their accumulators.
At the same time these special valves gave them better,
purer reception and the danger of loss due to accidents
was reduced to a minimum owing to the extreme toughness
of the unique Mullard P.M. Filament these valves embodied.
In one short year over £200,000 has been saved in re-
'duced upkeep costs by the users of Mullard P.M. Valves, -
apart from the renewal expenses that haVe been obviated
by the vastly increased life of these valves.
Consider greater economy and greater results when you
select your radio valves. .

Ask Your Dcaler for Mullard P.M. Valves with the \V, 411 -a -fill P.M. Filamtht.

THE *MASTER...VALVE
WIRELESS SERVICE CO. LTD., MULLARD HOUSE, DENMARK STREET, LONDON, W.C.2

Printed and published every Thursday by the ltropriethri, The Autah.utthated Prete: (1622); Ltd., I Louse; Ito r. tht. 1,1 1L,Ci Luu i at, Advertisomant
OflICOA, Messrs. J. H. Lite, Ltd.. 4. Ludgate Ciretti. London. E.C.4. RerriAttered rb, a netv.ipai r 'and forbratbe.-rth,d.n by bau:tbutu l.!.:1,/,1`1 P11,1. pi ion rat e,
Inlanr1,17/4.per nnum 8/8 for six monthst;-AUroad, 10/.0 par.:lanolin, td,.o.tor..s1X 1 r ,bt . IA I. : Agent,- a,
Australia and New Zealand: Messrs. Gordon ,X Gotelt, Ltd.: :on I for Caollt Tint,),:rial Now, Cla:(Ctt nada). Ltd. Saturday. November Otis. 02.6,
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The Constructors' Competition : Your Last Chance

No. 232. Vol. X. Scientific Adviser : SIR OLIVER LODGE, F.R.S.

Every Thursday
PRICE

3d.

November 13th, 1926,

EIGHT -PAGE SUPPLEMENT FOR CONSTRUCTORS
EDITED BY PERCY W. HARRIS, M.I.R.E.

Can Wireless Help the Farmers ?
The Multiplex Valve
Aerial Efficiency

Our cover photograph shovis Mr. Singleton, of Wolver-
hampton, openting, his amateur transmitting station
Mr. Singleton has succeeded in carrying out two-way
tests with a New Zealand amateur, on 45 metres and

over comparatively lengthy periods.

Home -Made H.T,
Novel Rectification
Selective Reaction
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Marconiphone
"IDEAL"

Transformer
Ratios 2'7-1, 4-1,

6-i, 8-i.
25/. each.

Marconiphone
GRID

LEAKS
1, '25, 5, 1 '0

20, 3.0. 50 ,'05
Capacity.

1/3 each.

Triple,
mounted on

base,22/8

Sterling FIXED
CONDENSERS

All capacities.
1/6 each.

Adapter.

Marconiphone
SUPERSONIC
Transformer

20

Sterling
Square Law
Variable Air

CONDENSERS
(Geared Type.)

.00025 r

'0005 12/-
.001 .. 15 6

Sterling
COIL

HOLDERS

Double, 16.6
Triple, fur
mounting on
either side
of a panel,

Sterling
`NON PONG'

Shock Absorbing
VALVE HOLDER, 2 9

ADAPTER, 3 6

Sterling
Rotary Type

POTENTIOMETER

30o ohms, C /9
Resistance

Marconiphone
High and Low

Tension
SWITCH

3!6

In making a Super -Het
everything depends on the Components

arcoftiphone
STERLING

_Radio Components
The arrangement consists of a Detector Valve connected to a tuned
frame aerial and associated with a separate Oscillator Valve.
Following the Detector are two stages of Intermediate -Frequency
Amplification and a second Detector Valve, the intervalve coupling
being effected by three Marconiphone Intermediate -Frequency
Transformers (5). The sixth and seventh valves are Low -Frequency
Amplifiers coupled by means of Marconiphone Ideal Transformers,
so ensuring purity of reproduction and ample volume. L.T. and
H.T. supply to all valves are controlled by means of a simple battery
switch (i 6).
COMPONENTS REQUIRED. -2 Sterling Square Law Geared Condensers 0005 mfd.
a Sterling Triple Coil -holder. 3 Sterling Coils :-

Pick-up. Oscillator.
i R.269113. 2 R.2691D.

R,269113. 2 R.2691H.
( 250- 550)
(1,000-2,000)

Sterling Frame Aerial, Portable Folding Type. 3 Marconiphone Intermediate Fre-
quency Transformers. a Marconiphone Ideal Transformer, ratio 27-1. i Marconiphone
Ideal Transformer, ratio 6-I. i Marconiphone Gridleak (mounted), 2 megohms.
a Sterling Fixed Condenser, 000z5 mfd. a Sterling Fixed Condenser, oci mfd. 7 Sterling
Non-Pon3 Valve -holders. 5 Marconi D.E.3 Valves. a Marconi D.E.3B Valve.
a Matrons D.E.8 L.F. Valve. a Sterling Rotary Potentiometer. a Marconiphone Battery
Switch. 2 Wander Plugs. 6 -volt 30 -amp. -hr.. Accumulator. 2 Marconiphone 6o -volt
Dry Batteries. 9 Terminals. a Ebonite Panel.

Fuller details regarding the above will be found in our booklet, " CIRCUITS
FOR BUILDING RADIO RECEIVERS," which contains complete information
and diagrams for the construction of various types of sets. Copy free on request.

THE MARCONIPHONE COMPANY LIMITED.
(Sole Agents for Sterling Telephone Sc Electric Co., Ltd.)
Head Office : Regd. Office :

210-212, Tottenham Court Road, London, W.I. Marconi House, Strand, LONDON, W.C.2.
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THE
RADIOLUX AMPLION
Prices £4 : 15 : 0 to i13 : 13 : 0
Other Amplion Models from 38i -

Write for Lcitest
Illustrated Lest.

.C.,oud Speaker

cjfiere is no substitute for a genuine AmpuoN
iNIIIIU1111111111)11111111111111111111111111111111111111111WIIIIMIHM1114,

A oz nouncement of A /fr.'d Grata111. in) 2 5 H.,x,
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Here is the Plate
THE plate is the heart of any

accumulator. A better plate ob-
viously means a better accumulator.

That used in all Oldham Accumulators
is made under the famous -Oldham Special
Activation Process. This in itself is a
guarantee of longer life free from buck-
ling or sulphation. Observe that the

plate used in the Oldham H.T. is as
carefully constructed as those used in
larger Oldham Accumulators. It is
ribbed to retain its active material. It
is stout to prevent buckling. From
first to last it is -thoroughly well
made and built to give good honest
service.

-here is the Cell
EVERY cell in an Oldham

H.T. is a miniature 2 -volt
accumulator. The glass con-

tainers are of the best quality-and
capable of withstanding any amount of
rough usage. Compare them with
flimsy test tubes sometimes used. We
want ours to last for several years and
we build them to give good service.
Look at the illustration again. Note the
generous sump below the plates to catch
the inevitable mud which i; sure to
collect after a time. This is evidence

60 volts
complete
as this

53/6

of careful design. Without this "mud
space" current would leak away and
your battery would not hold its charge.
Observe also that there is ample room
for the electrolyte to circulate con-
tinuously around the plates. And when
the accumulator is put on charge the
acid spray cannot splash out of the
vent. Finally, don't forget that every
Oldham can be tapped at each two
volts. A critical H.T. voltage is
often invaluable for long distance
reception.

GiVes the regular
polder flow Which
guarantees per-
fect reproduction.

~and here is the Oldham H.T. Accumulator
IT is bristling with good ideas. Take

its portability, for instance. Every
H.T. Accumulator has to be recharged

periodically-you'll want to buy one that
can be conveniently carried down to the
Charging Station. The stout handle on
the Oldham makes carrying a very simple
matter.
Perhaps you may only want 60 volts to-
day, but if you add a power valve to your
Set you'll be certain to need a higher
H.T. voltage. If you buy an Oldham,

10d. per volt
60 volts, 12-10-0 100. olts, £4-3.4
80 volts, £3 -6 -8 120 volts, 15-0-0
Complete with polished aluminium

handles
Solid Oak Base, 3/6 extra

that problem is solved for you. All
Oldham H.T. Accumulators are made on
the unit system. Each unit consists of
20 volts. Add as many of them together
as you like. One tier of three rows for
60 volts, two tiers each of three for 120
volts and a similar arrangement for 40, 80
or 100 volts. To steal a slogan from a
famous bookcase it is " always complete
-yet never finished." With an Oldham
you will be ready for anything. The
framework of the Oldham H.T. is solidly

Special Activation
reocess Accumulators

constructed of oak. It is a handsome
piece of apparatus. When fitted with
its lid and base it is ready to take its
place in any room. Finally, a word of
advice : The capacity of the Oldham is
big-no less than 2,500 milliampere hours.
It will serve any Set even if fitted with
power valves. Always judge a H.T.
Accumulator by its capacity. If you have
been used in the past to H.T. dry bat-
teries a revelation awaits you when you
change over to an Oldham.

OLDHAM & Son, Ltd.
Denton, Manchester

London Office & Service Depot :

6, Eccleston Pace, S.W.1

Phone : Sloane 2701
Gilbert Ad. 6276
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- The " Cosmos"
Condenser

The " Cosmos " Spring Valve
Holder.

The " Cosmos" Rheostat.

The " Cosmos"
High Frequency

Choke Coil.

c

9

CC'in 0(6
RADIO COMPONENTS

ensure reliable sets.
THOSE constructors who desire smooth workin,

reliable and neat -looking sets, use " Cosmos
Precision Components.

" COSMOS " LOW LOSS SQUARE LAW
SLOW MOTION CONDENSER

The " Cosmos " Condenser is a slow motion condenser with abso-
lutely no backlash, either when new or after use. This desirable
feature is accomplished by the use of a spring belt held in tension,
which permits coarse tuning with the large knob, and a IoI slow
motion with the small knob.
Cone bearings allow for adjustment and the slow motion bracket can

be mounted for remote control.
The Condenser for fine tuning.

Slow Motion l .00025 "fd.0005

Ordinary 000 2 5 
 0005

"COSMOS" ANTI -VIBRATION SPRING VALVE HOLDER
The shock -absorbing element in the " Cosmos Valve Holder is not
a stiff flat spring or sponge rubber which absorbs moisture, but a
separate spiral spring for each leg. This construction gives maximum
elasticity.

Price for Panel or Baseboard Mounting : 2'9 each.

"COSMOS" RHEOSTAT & POTENTIOMETER
The " Cosmos " Rheostat is strongly constructed to give a smooth,
reliable and continuous contact. The contact arm moves round the
inner side of the winding, and is thus protected from accidental
damage. It takes up little space, and is .one -hole fixed.

PRICES :
Each

"Cosmos" Filament Rheostat Potentiometer

6 ohms
1 amp.

20 ohms
'4 amp.

34 ohms
2 amps.

300 ohms

4'6 5- 6 -

" COSMOS " HIGH FREQUENCY CHOKE COIL

Suitable for use in reflex circuits or in circuits similar to the Reinartz.
The sectionalised windings have the lowest posSible self -capacity
(5.5 mmfd.) and an inductance of 55,000 niicrohenries.
Owing to its small inductive field, which lessens the chance of stray
capacity or inductive coupling, it is far more suitable for use as high
frequency choke than large inductance coil.

Price for H.F. Choke Coil 6/6 each.

Ask for copy of Folder No. 4117/6,

METRO-VICK SUPPLIES LTD.
(Proprietors : Metropolitan -Vickers Electrical Co., Ltd.)

155, CHARING CROSS ROAD, LONDON, W.C.2

N/N/N /N
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Everybody's Playing It!

GREAT
GAME

"NINE MEN'S MORRIS"
The Famous Game of Shakespeare's Day
JUST THE THING FOR LONG EVENINGS!

On Sale at all Newsagents, Book
sellers, Bookstalls, Toy Dealers- 1 6and Stores. Buy Yours to -clay I

Via VW°esese me001191

GUIDES FOR WIRELESS CONSTRUCTORS
The Two Latest Numbers Now On Sale Everywhere.

MODERN PICTORIAL
LOUDSPEAKER SETS
This book contains straightforward, amply
illustrated directions for constructing three
of the latest valve sets. The first is a
two -valve household loudspeaker set. The
second is a sensitive three -valuer incor-
porating a novel reflex principle which
will receive European ; stations with case.
The third set described is a four -valuer
including every' possible modern refinement.

CONSTRUCTORS USING THESE
BOOKS CANNOT GO WRONG.

BLUE PRINTS
This book consists of an up-to-date
and comprehensive range of blue
print diagrams drawn in a simplified
pictorial style so that the amateur
constructor cannot possibly go wrong
when building up a set on the lines of
any of the circuits with which the
book deals. There are I i circuits in all.

AT ALL NEWSAGENTS AND
EA CH BOOKSTALLS EVERYWHERE.

Valves to match Battery Output
Really wasteless wireless at last. Ask your dealer
to show you the all -British Lustrolux 405 ELF.,
406 L.F. and 412 P. The three valves together
call for a current consumption of '24 amps. only.
'They will work perfectly when the accumulator
voltage has dropped to 3'7. They can be coupled
direct to the accumulator if desired, eliminating the
rheostat without the least fear of a burn -out.

PRICES:
406 H.F. 406 L.F. 9,'- each.
412 P. .. 15/- each.

There's a Lustrolux valve to meet your every re-
quirement, whether for 2 v., 4 v. or 6 v. accumu-
lators or for primary cells, and for long range,
selectivity, volume, and purity of reproduction,
Lustrolux will please the most critical.. _

Send for Lustrolux Last A. dr gives full details of the
whole range,' and also particulars of :he Lustrolux Valve

Repair Service.

LUSTROLUX LTD.
West Bollington. Near Macelesfl ei 1

'MO
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Crescendo!
Faint twitterings of sound across the
ethereal void, murmurs of music as from
a muffled band, mysterious and uniden-
tifiable noises --these were the pheno-
mena after which the ears of early
broadcast listeners eagerly strained.
That phase ha fortunately passed, and
no listener is content unless Ih can
obtain from his set, not on'y a clear and
faithful reproduction of the transmitted
music, but also a sufficient volume of
sound to give a sense of reality to the
performance. The growing demand for
greater volume has been accompanied
and encouraged by successive imp-ove,
ments in valves. To -day by means of
the wall -known B.T.H .06 ampere.'
valves, it is possible to operate a mu' -ti, -
valve receiver with the same current
consumption as was previously required
for a single valve set. In other words
the listener can, by the aid of these
valves, obtain a volume of sound suffi-
cient to fill alarge.halI, with no greater
consumption of current than was
formerly needed for the adequate
vibration of a telephone diaphragm.

VALVE S
Ask your wireless dealer to
demonstrate B.T.H. valves
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The wise concert -goer
chooses his seat with
care

ifAYBE it has been your misfortune to
I.V1. occupy a seat at a concert close to the
drums. During the whole evening your im-
pression of the music has been overshadowed by
this irritating boom -booth -boom. The piping
notes of the flute and the delicate tones of the
oboe have been inaudible. To catch the melody
your ears have had to fight through this resonant
background.
Perfect reproduction of broadcast music is more
often than not a question of balance. If an L.F.
transformer is used which amplifies the low notes
at the expense of the high ones, distortion is
inevitable. You will hear the drums and the
'cellos and lose the flutes and the oboes. In other
words, your seat will be too near one side of the
orchestra. The regular concert - goer sits a
reasonable distance from the orchestra-by
experience he has learned that distance lends
enchantment to the ear ! The Eureka L.F.

e -creates the
Advertisement of Portable Utilities Co., Ltd.,
8 Fisher Street, London, W.C. L

Tyres and Prices t-
Eureka Concert Grand
A superb L.F. Transformer hermetically -enclosed in a
coppered steel case proof against atmospheric influences.
Fully guaranteed. No. r 26/.. No. a 21.

Eureka Reflex
For reflex work a special Eureka is available. Gives art
exceptional volume of mellow clear tone. Fully guaran-
teed. 15/,
Eureka Baby Grand
For those who cannot afford the necessarily. higher price of .
the larger Concert Graud we have introduced the Baby
Grand. Fully up to die same high standards of work-
manship. Fully guaranteed. No. x 15,-. No. a 1E.,
Eureka L.F. Choke Unlit
The Eureka Choke Unit, incorporating grid leak and
condenser, is the finest instrument of its type. Fully
guaranteed. 25/-.

Transformer has been designed to give listeners
a truthful rendering of orchestral music. It does
not - indeed it cannot - amplify some tones at
the expense of others.
By reason of its exclusive method of winding and
its non -laminated core it is scientifically corrected
against distortion. Just like the anastigmat lens
in a camera, for instance, which is corrected to
avoid giving a distorted image. Any lens will
give some kind of a picture and any L.F. trans-
former will give some degree of amplification.
But it may not be true to nature. The Eureka
Transformer has now been before the public
for three years. Its popularity amongst those
who appreciate radio components of high quality
has consistently and deservedlyincreased. Tens
of thousands of listeners are to -day enjoying by
its aid, a quality of radio music which can only
be compared to the actual broadcast transmission
in the studio by the artistes themselves.

len.=.3411

Artiste
Githcrt Ad 6271
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Now, for but 65,-,
comes the really handsome Loud Speaker

BROADCASTING
was as yet unknown

when the sponsors of the now famous
:Brown range of Instruments placed upon the
market the first Loud Speaker ever to be used in
this country for Wireless purposes. ZrOVOlt

H.1 ' was in being when
`B.B.C; ' 2 LO; 2 ZY ' and
5XX ' were meaningless hiero-

glyphics. The firm which
then lead the way in making
Loud Speaker reproduction
possible has ever since set the

The H.Q.

20 inches high.
2000 or 4000 ohms.

L6 0 0

pace in Loud Speaker d
It was the 1131'0W11 H3
which first brought
high quality repro-
duction within the
means of the average
listener ; it was the
13rown HQ which
brought to a realisa-
sation the ideal of a

S. G. BROWN, LTD.,

esign.  pounds

The
16romni

H3Q
Loud Speaker

2000 ohms

£3 5 0

really handsome Loud Speaker at an unpro,
hibitive price. Now Erowit once ,again leads
the way. In the new H3Q Model, for the re-
markably low price of 65/-, there is available an
instrument whose appearance will enhance the
setting of any room. All that is
best in acoustical design gives to
the H3Q a remarkable fidelity of
reproduction. All that is artis-
tic in design gives the H3Q a
distinctive and pleasing appear-
ance. For a little over three

you can buy a Loud
Speaker which will
look well in your home
and fill it with a faith-.
ful rendering of the
evening's broadcast.
Your dealer is selling
many 13rown H3Q
Loud Speakers - get
yours from him now.

Western Avenue, North Acton, W.3.
Retail Showrooms: 19, Mortimer Strezt, W.1 ; 15. Moorfields, Liverpool 67, High Street,

Southampton. Wholesale Depots: 2, Lansdown Place West, Bath ; 120, 'Wellington St.,
Glasgow ; 5-7, Godwin Street, Bradford ; Cross House, Westgite Road, Newcastle ;

liov.-ard S. Cooke & Co. 59, Caroline St.. Birmingham. Robert
Garmany, Union Chambers, 1, Union St.. Belfast, N. Ireland.

The Disc.

20)0 ohms.
Black and Gold

£7. 7. 0.
Oxydised Silvera. as

Gilbert Ad. 6261
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EVEN before Columbus discovered
America the Aztecs evolved a method

of treating raw rubber
to give it greater resi-
liency and preserve it
against decay. Balls of
rubber taken from the
Temple of Palenque
(shown above) are still
in existence. After five hundred years
they are as pliable as when the priests first
kneaded them into shape. What the secret
of their manufacture was, no one can say
precisely. It has died with the inventors.
The process, however, obviously used
little heat for it is the heat used in vulcan-
ising to -day which ultimately causes the
rubber to lose its nature-or as we say,
to perish.
Heat, too, has a destructive effect on many
other substances. Take the filament of a
wireless valve as an example. Here - if it
is a bright emitter-the filament is incan-
descent. It crystallises and becomes very
brittle. Ultimately it fractures and the
valve is useless.
But in the latest Cossor valve, heat has been
practically banished. The new kalenised
filament gives off a powerful flow of elec-

I sued by A. C. Cossor Ltd.,
Highbury Grove, London, N, 5

The Aztecs
knew that
heat destroys

Popular Wireless, November 13th, 1716.

trons without the suspicion of a glow. As
a result it can never become brittle. Even

after several thousands
of hours of use it is still
quite supple.
This time -defying fila-
ment, besides functionin g
at such a low temp-
erature, is also won-

derfully economical in current. It consumes
only one -tenth of an ampere at 1'8 volts.
Or, to give a definite example, an accumula-
tor lasting 10 hours at a charge with a2 -valve
Set using bright emitters, would last more
than 200 hours if these Wonderful new
Cossor Valves are used. ' A free gift of 190
hours of broadcasting every time your
accumulator is charged!
Because these new Cossor Valves will give
you such long and economical service-
with a mellowness of tone which is' truly
remarkable-you are wasting money every
day you retain your present valves in use.
Available in three types : Black Band for
Detector use, Red Band for H.F. use, 1'8
volts, 1 amp. consumption, 14!- each. Also
Stentor Two Power Valve, 1'8 volts '15
amps. consumption, 18/6.

r Poinca ne
Gilbert Ad 6256.
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Armistice Day -2 L O's Traffic Cop-The Radio Bug-America in Daylight-The Boon
of Broadcasting-New Stations Coming-- Pay as You Listen."

Armistice Day.
THE arrangement of the programmes for

a :day of national mourning is no easy
task, but the broadcasting for this day

of a thousand memories has been well ar-
ranged. 'Commencing with a Canterbury
Cathedral service, the features include a
speech by Viscount Grey on the League of
Nations, an "In Memoriam" concert., Even-
eong froth Westminster Abbey, and-" Back
to the Army Again "-
The Roosters Concert
Party.

" Happy Returns."
THE actual anni-

versary of the
B.B.C.'s birthday

is not until Sunday,
November 14th, but it
has been decided to
celebrae' it on Satur-
day. A specially
written radio revue
has been arranged to
start at 7 p.m. It is
entitled " Happy Re-
turns," and the cast
will include our old
friend Tommy Hand-
ley, and other micro-
phone favourites.

When Geneva Rules the
Waves.

EUROPE'S scheme
for order in the
air is 'still some-

what " in the air " at
the time of writing, but
it was expected by the B.B.C. and Continen-
tal authorities that at first there would- be
a settling down. Those who hoped for an
immediate haul of long-distance stations
must not be too impatient. Eventually,
perhaps, we shall- be able to start at the
bottom of the scale and tune in a station
at every degree, like going up a flight of
stairs-but not this week !

Europe's Ether. Police.
WHEN Europe's broadcasting chiefs

decided upon ending the wave-
length muddle, they agreed it was

essential to co-operate on wave -meters. It
was decided that all Europe's wave -meters
should be made in Brussels, and forwarded
from there to the stations concerned. They
are made in Belgium under the directitin of
M. Brainard, the Belgian expert, and when
passed as correct, they are despatched to
the various stations to do point duty, and
to keep the transmissions upon the exact

wave -length.

2 L 0's Traffic Cop.

rrir
"traffic -cop" for 2 L 0 arriV ed

from Brussels at the end of last
month, and it is interesting to

note that this wave -meter is not of the
crystal -control type. Essentially it is a
coil and condenser, across which a lamp
(or a galvanometer) is fixed. The in -

and started spinning a web across Iwo
twigs.

" Hey, Pop ! Come here-," said Lennie:
Whatja. want .?, " says Pop.

" Look at this bug, Pop. He's gonna put
up a wireless ! "

Germany. Going Ahead.
BRITAIN'Swireless licence holders now

number well over two million, and
next in Europe comes Germany.

where steady increases continue every
month. At the beginning of September the
number of licences held in Germany was
1,258,199.

Curious Atmospherics . . .

HERE is a curious experience that befell
a Newton Heath (Manchester) listener.

He was recently
listening in front a
crystal set, stroking;
a cat, that lay at la:;
feet. Simultaneously
with every stroke he
noticed atmospherics
in- the 'phones. But
thinking they might
be caused by move-
ment of his body and
the- flex cord, he tried
stroking the carpet
instead of the eat. He
found that only by
stroking in one place
could be obtain the
atmospherics, and
there  they appeared
even when the cat 'Was
stroked by somebody

I Mrs. Rhoda Thake, a centenarian listener who thoroughly enjoys listening to broadcasting.

strument will be fixed to the wall near the
2 L 0 transmitter, and if the latter's wave-
length is O.K. the lamp glows continuously.
If the main transmitter gets out of tune the
little lamp sulks, and will not glow until the
wave -length is right again. The accuracy
is of an extremely high order, and the traffic -
cop is so sensitive that allowance has to be
made for variations due to heat and cold.

The Radio Bug.
LITTLE Lennie, spending his first day

in the country, watched a big spider.
It swung down from a branch,

else.

. . . Caused by a Cat.
THE curious noises seemed so inexplic-

able that later the attention of Sir
Oliver Lodge was drawn to the

incident. Sir Oliver recalled a somewhat
similar effect that he noticed in his early
experiments, when using a coherer as
detector. He attributes the noise to little
sparks, caused by stroking the dry cat, and
sufficiently powerful to affect the neigh-
bouring wireless set.

Has any reader. of "PM.' noticed a.

similar effect ?
(Continued on nexf pays.)



698 Popular Wireless, November 13th, 1926.

NOTES AND NEWS.
(Continued from previous page.)

Some Circle.
THE Birmingham Radio Circle is not a

mere circumference, round emptiness.
During the Birmingham Radio Ex-

hibition it started, to make rings round the
visitors, and collected a nice little £265, to
endow a cot at the Birmingham Children's
Hospital. It's not every Circle that can
pay away £265 and remain all square, is it ?

America in Daylight.
WRITING of a recent Sunday morning,

a Worthing reader says, " Tuning
in at 9.40 a.m. to listen for any

amateurs on the low -wave band, I was
startled to hear at terrific 'phone strength
an American voice, speaking to the Philip-
pine Islands. Waitinab for the call sign, it
turned out to be 2 X AF, Schenectady, New
York, making a special transmission to
Australia, Shanghai, etc. There was bril-
liant sunshine here, and daylight more than
half -way across the Atlantic."

Special Trans -World Transmission.
T HE set used on this occasion was a three -

coil -tuner, described in " P.W." about
a couple of years ago, followed by a

resistance -coupled amplifier. Schenectady
has been asked to confirm this reception,
but in the meantime, any reader who was
puzzled by powerful American signals at
the hour named can be pretty sure he was
hitched up to hear America calling Austral-
asia and the Far East.

"Ariel's " Announcements.
I HAVE been asked to make the following

announcements :
1. Will Mr. R. Anderson, of "Lon-

don," who wrote to a well-known firm
recently about their Battery Eliminator,
communicate at once with the firm in ques-
tion ? His request to them cannot be com-
plied with, because he forgot to enclose
-his address !

2. The North London Experimental
Radio Society meets at Holly Park Schools,
Holly Park Road, N.11. Particulars from
hon. sec., 61, Carey Street, Lincoln's Inn,
W.C.2.

Beam for Portugal.
THE Portuguese Government. is establish-

ing - a beam wireless service between
the mother: .country and the Portu-

guese. Colonies, and some of the stations
are already under construction. The
Marconi- Co. announce that sites have been
chosen,. and, construction commenced at
Lisbon, Cape Verde Islands, the Azores,
and in East and West -Africa. The stations
in the scheme that will work on the short-
wave beam system are being erected at
Lisbon, Loanda and Mozambique.

The Boon of Broadcasting.
BROADCASTING is the greatest boon

that has come to the nation in
modern times," said Sir WM.

Noble, in opening the third Manchester
Wireless Exhibition at the City Exhibition
Hall. Dr. Ferranti was in the chair, and
amongst the speakers was Capt. Eckersley,
who advocated that licence fees should be
spent in improving -broadcasting. " There is
practically no limit to *he money that can

be spent effectively on broadcasting,"
said the Chief Engineer, adding naively :
" There is still the question of my salary, for
instance ! "

Sideways Wound Coils.

REFERRING
to the article on " Side-

ways wound Coils," that appeared in
P.W." No. 229 (page 414), Mr.

Uriah Beaton, of 45, Chalk Farm Road,
N.W.1, informs me that this method of
winding is covered by a patent granted to
Mr. C. B. Kersting and himself.

2.1111111111111111111111111111111111111111111111 11111111111111111111111111111111

TECHNICAL TERMS ILLUSTRATED.

= THERE was a young fellow named
Hector, E-:

Who asked his new girl to select a
Nice jewel, or confection,

= To prove his affection.
She proVed a good -OH*
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A World's Record.
(ANTE of the Australian Commonwealth
V liners, the "Jervis Bay," recently put

up a very fine radio record on her
voyage from Australia. When she arrived at
Plymouth her wireless operators could boast
that the vessel had kept in daily radio touch
with Perth (W. Australia) from the time she
left until she arrived in Plymouth Sound

The Crystal Detector.
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SHORT WAVES. E

:7-- From a musical paper : f.
= Mr. Miller Craig, of the B.B.C., spoke on : E.

" How the British Broadcasting Company can ....--z.
co-operate with the festivals." An organised E-..-

= cork -drawing competition, perhaps I' =
1:-

* F.
= " Just imagine the poor comedian who makes
= - all his best jokes in dead silence. It would send
= most. of our leading stage comedians to an early M
= grave." ("The Northern Whig.") This is cer-
= tainly a very good suggestion ! E
== =- Wireless pirates are to be hunted up again, =
= we understand. We hope it will be " fine ' E.-

= for them ! i" Popular Radio Weekly.")
_f

* *= =
E " Why the dickens doesn't the Postmaster- E
E General buy a wireless set I' " said the motorist
= whose car had hit a telegraph pole and pitched E
= him into the ditch. (" Sunday Pictorial.") H

=
An explorer recently returned from the South H

= Sea Islands says that there paper decays, =
= leather is spotted with mildew, and metals tar- E
E nish and rust. Were some of our bright young =
= radio playwrights brought up in the South Sea =
= Islands ?

-
* * * =

= That " Beaming " boy-Senatore Marconi. "=".= * * -=
E. Sir I. Vi;ayaraghavachari recently arrived in E
== London. We can imagine the fervent prayers =
= of the B.B.C. announcers that it wouldn't be =

necessary to mention his name in the News E.
= Bulletin. (" Humorist.") =_

* * E=
= A lady correspondent says that her father H
E simply raves about the reproduction of her four-
= valve set which she built in accordance with =
= instructions given in " Popular Wireless." A E
 friend who saw this le:ter said he could quite
= sympathise with her, as he had heard him =
= several times when he missed the sixteenth E
= hole I ==

* * * =
...,-q " One thing that will -be secured by this new =
= wireless scheme is that only ministers with =
= ' wireless' voices will conduct services through E-
= the microphone." (" Glasgow News.") E== And only people with listening -in faces will
H be allowed to hear them. -2

iflifillillifillliiitfilififilififillififiiillifillifilliiliffillthillfillfili7

The power used on the "Jervis Bay'
is only 250 watts, but signals were clear all
the way except for one awful night, near
Gibraltar, when the record nearly went
west. But they got through before 24 hours,
and -next day Perth could hear as well as
ever again.

Armistice Day in Canada.
THE Ottawa and Montreal stations are

broadcasting a special - Armistice
Day programme this (Thursday)

evening on a joint wave -length of 434
metres. Amongst the items will be-" It's
a long, long way to Tipperary " and " The
long, long trail."

New Stations Coming.
THE announcement that a new broad-

casting station has been opened at
Seville, Spain (E A J 17), reminds

me that others will be sprouting up like
mushrooms before long. The Austrians
will shortly be testing out the new Klangen-
furt station, whilst Yugo -Slavic opens
up a Belgrade station next month, to be
followed soon afterwards by another at
Spalato. The Germans are getting busy
with a station at Hoch -Mayer, another
at Dergerloeh, and a new 10-kilowatter
at Kbnigsberg !

Dozens more are " on paper," waiting
their turn to edge into the ether !

Short -Wave Telephony.

THAT
short -waver I mentioned a fort-

night ago, who has been vociferating
telephony just below Konigswuster-

hausen recently, turns out to have been
Mount Valerian, Paris. There is a " Buffalo "
wandering about down -on these waves, too.
I understand that, when' he is at home,
this denizen of the prairie lives in an
R.A.F. portable transmitter.

Maidstone Radio Week.
ENTRIES for the free competition in

connection with Maidstone Radio
Week will close to -morrow (Novem-

ber 12th), the forms- of application being
obtainable from the hon, sec., 44, Postley
Road, Maidstone. The Maidstone Wireless
Exhibition will be held in the Corn Exchange
from November 16th to 20th, inclusive.

The Crystal Telephone.
READERS who were intrigued by the

" Crystal Telephone," referred to in
the Correspondence columns of

" P.W." No. 229 (October 23rd issue), will
like to know that the inventor-Mr. Leslie
Miller, A.M.I.E.E.-tells me that the

. instrument has aroused great interest. He
adds that his patent on the Crystal Tele-
phone (Thermophone) became void on
October 8th, so that other experimenters
are now free to try to develop this type of
receiver.

"Pay as You Listen."

SEVERAL
correspondents have asked

my opinion of the advisability of
buying wireless' sets on the deferred

payment system-(cominonly known as
the Kathleen Mavoutneen system : " It
may be for years, or it may be for ever !")
There seems to be a lingering prejudice
against the method, but personally I think
it has a lot to commend it, especially if
handled by a reputable firm. There's a
lot to be said for " a pound down " and
an aerial up ! -

ARIEL.
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THE radio world has been amused
recently by the reports which are
to hand concerning the alleged increase

of growth of certain plants and vegetables
under the influence of radio waves. I
use the word " amused " here because,
all things considered, the attitude of radio
men has been really one of amusement
rather than one of interest. We have been
treated to all sorts of predictions in the
daily press concerning the state of affairs

Fig. 1. An early experiment to test the effect of
galvanic currents upon seedlings.

which will be set up when the world's
agricultural and vegetable produce is graWn
by the power of radio. And all because
someone has come along with the germ of
a new idea, an idea which, if it could be
applied to practical ends, would, in a fair
measure, revolutionise the economic basis
of many of the world's commercial markets.

New Ideas.
People don'.t like new ideas. They object

to being made to depart from preconceived
notions. Hence the quantity of pleasant
ridicule which has been poured out upon
this latest sign of the extension of the
sphere of wireless.

In this connection, it ,is interesting to

Fig. 2. Using an aerial at high potential.

' RADIO -CULTURE AS A 1
PRACTICAL POSSIBILITY. f
By J. F. CORRIGAN, M.Sc., A.I.C. 1

*-4.--4.-4-4.--o--0.---.-.......--4-4.--4.-.--4.--44.-4....*

recall the fact that the same sort of thing
happened when Edison first announced
his invention of the phonograph, when
Graham Bell brought out his telephone,
when Professor Röntgen hit upon the idea
of the X rays. And even a certain young
man, Guglielmo Marconi, by name, was
not exempt from such a torrent of witticisms
when he first came to England, his mind
full of great ideas concerning the possibilit
of signalling over considerable distances
without the aid of connecting wires. There
used, in fact, to be a popular song, the bur-
den of which related the things which would
happen when " Mr. Marconi first signals
to Mars."

Recent Experiments.
To come back to our main subject,

however, a certain Nottingham market
gardener is reported to have discovered
that his cucumbers, tomatoes and other
vegetables were obtaining energy from
his wireless aerial, and that, under these
conditions, their active growth was very
much increased. Accordingly, therefore,
he conducted a few interesting experiments.
He constructed a number of cage and
spiral aerials, which were suspended in
greenhouses over the, growing plants. The
result is stated to be a 25 to 30 per cent.
increase in the vegetable produce obtained,
and also an increase in the actual rate of
growth of the plants. Further experiments
are proceeding.

A Belfast horticulturist bears out the
above claims also. Using an aerial arranged
a few feet from the ground in the form of
a trellis, he trained a number of peas and
runner -beans up the structure. The results
showed a great increase in the productivity
of the growths. In this direction, also,
more experiments are being carried out.

Now, it is not my business to attempt
to prove or disprove the above briefly
stated reports. They can be regarded in
any manner the reader pleases. Neverthe-
less, I propose in this article to bring together
a number of facts, all of which go to prove

that vegetable and plant growths ale on 
doubtedly influenced by electric currents,
and especially by those of a high -frequency
nature.

In the first place, if we go back in history
to the end of the eighteenth century,
we shall find Galvani, one of electricity's
most brilliant pioneers, experimenting with
the fixed impression in his mind that ho
could -influence the germination and growth
of seeds by means of electricity. Galvani's
experiments were. failures, however.

About a hundred years later, to wit,
in the nineties of the last century, somebody
or other conceived the idea of growing seed-
lings 'in a box which had a carbon and a

Fig. 3. A typical example of the " Sundew " plant.

zinc plate placed in the soil at opposite
ends, similar to the sketch shown at Fig. 1.
It was considered that under the influence
of the water contained in the soil and of
the inorganic soil salts, a minute current
would be generated and that this current
would favourable influence the germination
and subsequent growth of the seeds.
A few successes were reported here and there
with this method, but interest in it soon
waned and further attempts were given
up.

(Continued on next page.)
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CAN WIRELESS HELP
THE FARMERS?
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At a later date a number of other experi-
menters, among whom were Sir Oliver
Lodge, took up the investigation of -this
new science of " electro-culture." In
general, they arranged wire network aerials
over the growing plants. These aerials
were charged up to a potential of something
like 15,000 to 20,000 'volts, the current
being allowed to flow into the wires for a

Fig. 4. --An enlarged photo of one of the petals.

period of a few hours daily. Good results
were reported by this method, which is
illustrated diagrammatically at Fig. 2.

Practical Poss.bility.
From time to time during the later

periods, various agriculturists and scientific
farmers have taken up the question of
influencing crop growth by electrical means,
and it is now a tolerably well-known fact
that the presence of high potentials in
the neighbourhood of plants are a direct
incentive to their favourable and ready
growth.

It is, therefore, quite within the bounds
of practical possibility that radio waves
may help aloft°, the growth of plants in
the manner stated in the recent reports.
But the question will naturally arise in

Fig. 5.-A fly trying to release itself from the
tentacles of the Sundew.

the mind of the reader as to why all the
vegetation, lying in the path of the radio
waves broadcast from the various trans-
mitting stations throughout the length and
breadth of the world does not increase
in its rate of growth and productivity.
The answer may probably be this. A
wireless set does not receive actual ether

waves. It receives minute impulses of
electrical current which have been generated
in the aerial wires under the influence of
the ether waves flowing past. Therefore,
a train of ether waves, as such, would have
no effect on plant growth. They must be
converted into electrical currents by means
of a metallic conductor before this influence
can arise.

On the other hand, as long ago as 1904,
Major G. 0. Squier, of the United States
Signal Corps, showed that trees and other
large masses of vegetation actually absorb
ether waves and that they can be used as
receiving aerials. In such eases the trees
must be acting as semi -conductors, but,
nevertheless, the currents set up in them
under the influence of radio waves must be
too minute to have any appreciable influence
on their rate of growth.

SoMe experiments of my oivn, conducted
a short time ago, tend to show that electro-
magnetic waves set up in the ether can be

sensed " by plants. A brief description
of these experiments may be of interest
to the reader.

There grows wild in many parts of
England and Wales a little plant which is
most remarkable for its sensitive properties.
This plant is commonly known as the Sun -
dew. It is quite a small, lowly -growing
affair, as will be evident from a glance at
the photograph, Fig. 3.- The Sundew has
bright red fleshy petals, and a number of
these plants growing together is sufficient
to give a brilliant red tinge to the ground
in the locality.

Now, the most interesting thing about
the Sundew plant is that it possesses carni-
vorous habits. It is a fly -catching plant.
The illustrations (Figs. 4, 5, and 6) will
depict this remarkable property of the
plant. Fig. 4 is an enlarged photograph of
one of the petals of the plant. It will be
noticed that the petal is furnished with a
number of filament -like tentacles, each one
of which terminates in a sucker device.
Now, if a fly or other unfortunate winged
insect happens to alight upon the plant, a
sticky substance is immediately exuded
from the petals, and the fly is unable to
release itself from the plant. The tentacles
then begin to bend over the fly until eventu-
ally they completely imprison the insect.

A Peculiar Effect.
The suckers of the plant finally fasten

themselves on the body of the insect and
extract the juices from it. Thus the Sundew
plant actually eats the fly. Fig. 5 is an
actual photograph showing the fly attempt-
ing to release itself from the flower of the
plant, whilst Fig. 6 depicts the flower of the
plant in a closed -up condition with the
insect prisoner within it.

All the above may have very little
interest to the wireless enthusiast, but the
interesting fact derived from my experi-
ments is that, apart from being acted upon
by chemical means, the filaments of the
Sundew can be made to respond to electro-
magnetic waves. In one series of experi-
ments, a growing Sundew plant was placed
about two and a half inches from the dis-
charge knobs of a one -pint Leyden jar.
The charged Leyden jar was then dis-
charged in the usual manner. After the
spark had passed, the filaments of the plant
slowly closed up, just as if they were holding
a fly in the midst of them.

Subsequently, a thin sheet of ebonite was
placed between the Leyden jar and the

plant. On repeating the experiment, the
same result took place, and similar results
were also afforded when sheets of coloured
glass were interposed between the plant

Fig. 6.-The final stage : the fly is completely
imprisoned by the plant.

and the Leyden jar. Thin sheets of metal,
however, prevented the discharge of the
jar from influencing the plant.

Another Interesting Test.
Another experiment which tends to show

that certain currents can influence plant
growth is one which can easily be carried
out by the amateur. Procure a glass trough
in which is suspended a fine mesh gauze.
On the surface of the gauze scatter a few
mustard and cress seeds. Place at each end
of the trough two carbon rods to act as
electrodes, and then very carefully fill up
the trough with clean water until the level
of the water just reaches the underside of
the gauze.

Now connect the carbon electrodes to
the 'phone terminals of an ordinary crystal
set which is itself connected to the aerial
and earth in the usual way. Carbon elec-
trodes must be employed in the above cell
owing to the fact that if ordinary metallic
ones were used, contamination of the water
would result.

Within thirty-six hours the seeds will
begin to germinate, and the rootlets will

(Continued on next page.)/
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Fig. 7.-Testmg the effect el radio impulses on
growing plants.
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TWO USEFUL HINTS.
I

FROM A CORRESPONDENT.

Battery Leads.
1 N.a multi -valve set designed to give
1 maximum results, it is usual to provide

a separate H.T. positive terminal for
each valve, and a separate grid battery
negative terminal for each L.F. valve.
This means that the number of wires
hanging down from the back of a four -valve
set may become quite appalling ; there may
be no less than five H.T. leads and three
grid battery leads, besides the accumulator
flex.

A large number of leads of this kind may
be convenient on occasions, but they are
untidy and not at all necessary for ordinary
work. Two connections to H.T. positive
are generally quite sufficient, one applying
about 50 or 60 volts, and the other 100 to
150 volts for the power valve and for any
valve that is resistance coupled. If the
battery terminals on the set are readily

negative end of the accumulator. If the
batteries are linked together in the circuit
diagram as shown in Fig. 2, grid bias may
be obtained from the H.T. battery by
plugging the H.T. negative lead in at 3
or -I- 4 volts on the H.T. battery, and using
the negative end of that battery for the grid
battery negative lead.

By adopting these devices the number of
leads from the set to the batteries may be
reduced to about half their former number,
and if these are neatly bound together by
means of a strand of silk, there will be no
loss of efficiency and the general appearance
of the wireless corner of the drawing -room
or lounge will be much improved.

Occasional Distortion.
When the loud -speaker unexpectedly

begins to distort, and keeps it up, the cause
in three cases out of four is either that

the high-tension battery is
run down, or that the low-
tension supply needs re-
newal. These should be
looked to first, and the
writer would go so far as
to suggest that if they are
all right, it would be worth
while tuning in a second
station (if two stations are
available at loud -speaker
strength) before searching
farther. The trouble may
be in the transmission, par-
ticularly if the programme
i s being simultaneously
broadcast and the local
station is a provincial one.

However, there are many
factors that may account
for occasional distortion,
and sometimes the most
obvious is the last to be
thought of: incorrect ad-
justment of theloud-speaker
magnets, for example, or a
faulty connection to the

grid -battery, or  excessive reaction. But
sometimes the cause is unusual, and not
at all obvious. On two recent occasions,
for instance, the writer has found distortion
to have been caused by a length of flex
which had become worn so that only
one thin copper strand held the spade -
tag to the rest of the wire. In one case
the wire was the lead-in from the aerial
to the set, and though it is not quite clear
why distortion should have been the indica-
tion of this fault, such was the fact. In the
other case the wire in question was the loud-
speaker extension, and the substitution of
new flex effected a cure.

A much more persistent case of distortion,
in a set which incorporated a filter circuit
(choke across the loud -speaker and 1 mfd.
condenser in series) was discovered, after
many tests, to be caused by faulty insulation
in the 1 mfd. condenser. In this case there
was less of signal strength as well as distor-
tion. The condenser was returned to the
makers, who replaced it without question.
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accessible, therefore, it will usually be
possible to reduce the number of H.T.
positive battery leads to two by linking
terminals together. If this is not convenient
it is worth while to construct a small panel,
as indicated in Fig. 1, which may be hidden
behind the set. This will enable either
of the selected voltages to be applied to any
of the valves at will, and two wires only
will hang down to the H.T. battery instead
of four.

Grid Bias.
The H.T. minus lead from the set may be

eliminated by the simple plan of connecting
the negative end of the H.T. battery direct
to the negative terminal of the accumulator
-or to the positive, as the case may be.

The grid battery, which is usually small
and compact, is often housed inside the set,
or under the baseboard, but if this cannot
be done, the grid battery positive lead, at
any rate, may be abolished by connecting
the positive end of that battery to the

601
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CAN WIRELESS HELP

THE FARMERS ?
(Continued from previous page.)

descend into the water. Now, if the
electrodes have been continually connected
up to the crystal set it will be found that
all the rootlets are turned towards the
positive electrode.

Naturally, this effect is not due to actual
radio currents, but to rectified currents
which pass from the set into the cell, and
which (if an ordinary crystal set is used)
will be of the order of between 35 and 80
micro amps.

Experiments on the influence of radio
currents upon plant growth may also
readily be carried out: .6.il one really
requires is a greenhouse, or, in lieu of that
convenient structure, a window ledge, on
which are placed a few growing plants. A
helix of insulated copper wire is, placed
around each plant, in the manner indicated
in the diagram, Fig. 7. The helices are
connected together in series with an erdi-
nary aerial lead-in and the usual type of
earth connection.

If this arrangement is fitted up, the
growing plants will Continually be exposed
to the influence of incoming currents from
the aerial, and it is very probable that
interesting results will be observed.

Future Possibilities.
Here space compels me to leave this

interesting and novel subject. Without a
doubt it is a well -established fact that
ordinary steady and high -frequency alter-
nating currents have a beneficial effect on
the growth of plants of all kinds. Whether
radio currents have this effect is a question
which is not yet settled. But, nevertheless,
it is a question which could easily be settled
with the aid of a little patient experiment
on the part of some interested amateur.

If the possible influence of radio energy
upon vegetative growths is finally shown to
be a constant and a beneficial one, there is
no gainsaying the fact that another appli-
cation of radio's aid to modern civilisation
will quickly be put into practice. Looked
at in its correct perspective, the above
possibility is one of tremendous future
importance. Owing to the world's rapidly
increasing population, many economists
have predicted a future time at which the
production of grain, cereals, and other
indispensable articles of food will not come
up to the demand. Despite the fact that
these gloomy predictions have vigorously
been disputed, they are ones which compel
consideration by every thoughtful man.
If, however, future research within the next
few decades shows that radio is capable of
coming to the rescue, and of helping the
farmer and agriculturist to increase the
productiveness of his land, the fear of any
lasting food shortage within the next few
centuries can definitely be put aside.

Personally, I think such a state of
affairs will come about before the world
is very much older. And to any sceptical
reader who chances to read these lines I
would point out the fact that there are very
many good folk living to -day who, ten
years ago, would have scoffed at the mere
idea of broadcasting.
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THE question of the relation of the loud
speaker to the last valve of the re-
ceiving set, or to be More exact, the

relation of the impedances of the loud
speaker and the last valve respectively, is

- a very important one which often does not
receive the attention it deserves.

It is taken as a fairly general rule that
the conditions are best fulfilled when the
impedance in the valve is equal to that
external to the valve, that is, in this case
in the loud speaker. I should remark,
however, that this rule is very much dis-
puted by some authorities.

So important is it, at any rate, that the
loud speaker and the last Valve of the set
should be matched, that some manufac-
turers, both in this country and in the
States, are supplying special valves with
their loud speakers, or are recommending
particular specifications of valves to be
used with them. In more than one case
the loud speaker is sold completely equipped
with its own low -frequency power amplify-
ing unit.

These actions on the part of manufac-
turers represent an attempt to ensure that
their instruments shall be used in the proper
way so as to yield the best results. It is
evident that a loud speaker cannot be
expected to give its best results when used
in conjunction with other accessories or
components with which it is,  so to speak,
entirely out of sympathy.

In the early days of broadcait reception,
so ldng as the programme could be definitely
received and recognised, quality was of
small account. But to -day things are
different, and quality is all-important. It
is for this reason that the refinements in-
dicated above have gradually been -intro-
duced.
Laud Speaker Resistances.

This brings up a question, which is
representative of many which I receive,
as to the employment of a transformer
between the last valve and the speaker.

-The question whether a transformer
should be used depends upon a number of
considerations, of which, perhaps, the two
principal ones are, firstly, the impedance, or
the " resistance," as it is wrongly called, of
the loud speaker, and, secondly, the desira-
bility of avoiding .a steady current through
the loud -speaker windings.

If the loud speaker has a very low
" resistance," say 100 or 200 ohms, it will
be necessary to employ a step-down
transformer, as this value will differ very
greatly from the impedance of even a low -
impedance power valve. But if the im-
pedance of the speaker is, say, 1,000 ohms
or more, it will not be necessary-although
it may be desirable-to use a step-down
transformer, if a power valve of medium or
low impedance be used in the last stage.
It must be borne in mind that many of the
present-day power -valves have a very low
impedance.

If, however, an ordinary valve of com-
paratively high impedance be employed in
the last stage, it will certainly be desirable
to use a step-down transformer, even with
a speaker of 2,000 ohms resistance.

Of course, the foregoing remarks do not
take any account of the second considera-
tion mentioned above, namely, the steady
current through the loud speaker. This
steady current may be obviated by the use
of a transformer, as already mentioned, and
if the impedance values of the valve and
the speaker are correctly matched, a 1 to

TECHNICAL
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1 ratio transformer may still be used :
this will prevent the steady current without
upsetting the impedance ratio.

Before leaving this point, should
mention that a choke filter circuit may be
employed, but I will deal with that more
fully later on.

if a transformer be not used, and the
steady plate current be allowed to pass
through the lotubspeaker windings, it is
important to see that the current passes in
the proper direction, that is, in the direction
to strengthen and not to weaken the mag-
netism of the speaker magnets.

New Valve Amplifier System.
The suggestion to employ valve amplifiers

for the amplification of the sounds repro-
duced from a gramophone is by no means
new ; indeed, several practical systems have
been developed in which this is done. A
recent apparatus, and one which has a

number of novel features, is the Panatroper,
by the British Brunswick, Ltd. This is a
gramophone in which the mechanical vibra-
tions produced by the record are caused to
produce electrical variations (by means of
a special device which is, of course, the
equivalent of a microphone), and these
electrical variations are amplified by means
of an L.F: amplifying system, after which
they are conveyed to a special loud speaker.

As mentioned above, there is nothing
new in the general system, but by the use
of a number of special features and refine-
ments, a reproduction is obtained in this
instrument which is claimed to be much
superior to that obtained from similar
,apparatus which has been hitherto used.

H.T. Battery Life.
What is the life that may reasonably be

expected from an H.T. dry battery ? This
question, though so frequently asked by
amateurs, is just as impossible to answer
off -hand as the corresponding question
amongst motor -car owners, How, long
should a set of tyres last ? " The answer
is that it all depends upon quality, treat-
ment, and use.
.It is obvious that a cheap battery,

especially of certain of the cheap German
types that have made their appearance largely
in. the last year or so for wireless purposes,
cannot be expected to give the same per-
formance as a battery of a reliable make.
Secondly, if the battery is kept in a warm

(Contioted on page 656.)

Henri Penal, nephew of Edouard Bolin, the famous inventor, has been appointed head of the radio departmen
o the Malmaisou laboratories.
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DURING recent experiments the writer
hit upon a novel circuit arrangement
whereby both magnetic and capacity

reaction, applied in a two -valve reflex
receiver, were found to introduce super
selectivity. The reasons which appear to
underlie the effect of this combiliation of
well-known reaction effects have been care-
full- thought out, but it does not necessarily
follow that the attempted explanation given
hereafter is correct.

Sailors and longshoremen alike will tell
you that the man has not yet been born

A Novel Theory of Magnetic and
Capacity Reaction Combined as an

Aid to Selectivity.
By NORMAN R. ROLPH.

*
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choke and condenser to a detector valve
with leaky grid condenser rectification.

The receiver was first set up as shown,
except for the absence of the capacity reac-
tion condenser shown in dotted lines.

Here Li C1 comprise the
aerial circuit and the grid
timing arrangement of the
H.F. stage. La C2 enable the
grid of the detector to be
tuned, L,1 is the reaction coil
which is shown coupled -to
the grid coil of the detector,
and L3 is an air -cored H.F.
choke of high inductance and
relatively low distributed
self -capacity.

Its action is to choke back
the amplified H.F. impulses
flowing in the anode circuit
so that they may be by-passed
through the condenser C3 to

z the detector -grid via the
grid condenser; C1.

It will be, noted that the
electrical position of C3 in the
circuit is across the high-

tension supply, so the insulation must be
perfect, for should the high-tension negative
be connected to. L.T. positive the tilamexits
would be endangered by a condenser of
faulty construction. This arrangement gives
us an aperiodic stage 'between two tuned
circuits, and thus the stability of the H.F.
stage is assured, there being no two tuned
circuits in juxtapoSition.
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who can understand the action of the tides
or accurately forecast the direction that
may be taken by coastal currents.

The same thing is true of high -frequency
currents. The reason why so many e2cperi-
reenters fail to get the maximum amplifica-
tion out of H.F. stages is because it is like
trying to imprison a flash of lightning in a
basket. There are leakages all round. Every
component used and every lead in a receiver
utilising H.F. al2iplification provides a
means of escape whereby the impulses are
by-passed to adjacent parts, and thence to
earth.

Faulty H.F. Stages. .

And thus with the vast majority of three -
valve circuits (1-v-1) you can switch off
the H.F. stage and continue to receive
without much inconvenience. It was in an
attempt to get a little more out of high -
frequency stage that the writer turned his
attention to the aperiodic type of coupling
shown in Fig. 1. This is an instance of an H.F.
valve coupled by means of a high -frequency

II

At the same t ime it was felt that some-
thing might be done to improve the selec-
tivity of the receiver, and also to increase
its sensitivity. Accordingly a capacity -
reaction condenser, as shown, was intro-
duced, various capacities up to .0003 mid.
being experimented with.
Sharpening Tuning.

It was, of course, realised that judicious
reaction applied to the H.F. grid would
sharpen tuning considerably, and might
even be used as a vernier to time between
interfering stations. It was not expected
that the receiver would now become not
only selective between stations on adjacent
frequencies, but controllable throughout 80
to 100 metres by this one condenser, com-
bined, of course, with synchronised adjust-
ment of the magnetic reaction applied to
the grid of the second valve. Yet this was
the case, and having tuned the two grid
circuits to resonance (with C5 at its mini-
mum) it was possible to pick up stations
round the dial of this condenser until at
wave -lengths of 80 to 100 metres longer, the
signal strength seemed to suffer. Thus the
Liverpool relay station coming in strongly
at the minimum, by increasing the capacity
to the full nominal -0003 rofd., and at the
same time tightening the coupling of the
coils, the receiver was found to tune easily
and controllably to 390 metres or there-
abouts.
A Peculiar Effect.

The operation became similar to a single
valve detector, and when the grid tuning
condensers had been advanced in harmony
with each other a further 80 metres or so
could be comfortably explored on a sort of
vernier jaunt. This effect was perplexing,
and the following is an attempt to solve the
puzzle.

(Continued on nes! page 648.)
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By W. F.

MOST wireless " fans " at some time or
another have occasion to think hard
things about their batteries
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and, on the score of expense alone, a wet
H.T. battery is a worth -while proposition.
A 60 cell (approximately 90 volts) wet
battery can be made up for about seven
shillings, and with a little attention periodi-
cally will serve its purpose faithfully for
quite a considerable period, pOssibly for
years.

The Necessary Parts.
First, let us take the materials required

for .making such a battery : (a) 60 Small
glass jars (these can be purchased at Id. each
-see " P.W." small ads.) ; (b) Zincs
(negative pole). These also can be purchased
at Id. each, but if the constructor does not
object to a little work a cheaper, and
possibly better, way is to purchase about
three square feet of No. 14 gauge sheet zinc
and to cut it as in Fig. Ia. This can be
purchased for 8d. per square foot, each
square foot being sufficient for about
twenty-four zincs ; (c) Carbons (positive
pole). These are the cheapest of all, for they
cost nothing to one who has a discharged
H.T. battery-or flash -lamp cells.

Having all the materials the next step is
the preparation for assembly. The tops
of the jars should each be dipped about a
qutarter- of an inch inparaffin wax in order

WHITBY.

to prevent the electrolyte from creeping.
The zincs should be cut as already described,
and bent as in Fig. lb so as to fit inside.

the jars.
The carbons must be dug

out of the old batteries intact,
with the brass cap and man-:
ganese dioxide packing com-
plete-these then will resemble
Fig. 2. Before soldering the
zincs to the brass caps on the
carbons, make sure that
these caps are a tight fit and
are not cracked. Should you
find any that are damaged
or loose-serap them, and use
in their places spacing washers
such as are used for spacing
the fixed vanes of a; variable
condenser. In order to use
these the carbon must be
filed slightly smaller till the
washer just fits on; then, if
the carbon is pushed home
immediately after soldering
the washer to the zinc, it will
be found that on cooling the
washer will  grip the carbon
tightly, thus making a good,
sound electrical connection.
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On completion each unit should appear as
in Fig. 3.  To finally assemble the battery
place your jars in a box in rows, and
commence by placing a zinc complete with
soldering tag, but with -no carbon attached,
into the first jar. This is the -negative pole.
Next, take a complete unit and place the
carbon (positive) inside the zinc of the first
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jar, and the zinc (negative) into the second
jar, and so on to the end. The last jar is
completed by placing a carbon only with
soldering tag inside the zinc ; this is the
positive pole. Next fill the jars with ammo-
nium chloride (sal ammoniac)-six ounces
to one pint of water-and the battery is
ready for use.

Economical Battery.
With an occasional run -over to see that

the jars are filled with sal ammoniac, this
battery will run for quite a considerable
time without further attention.

It will be found that ".push -on " paper
clips are a very convenient method of taking
tappings, and the battery has the additional

advantage of being very elastic, as tappings
can be taken from each cell by simply push-
ing the clip on to the connecting tag.

It should be remembered, however, that
after the construction of the battery and
the filling of the jars with solution have
been carried out, the whole thing shall be
left for about twelve hours before any
attempt is made- to put the battery into
sem vice.
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YOUR LAST CHANCE!
£200 IN PRIZES FOR READERS

Drib Closing Date, November 16th. d1

WHAT YOU HAVE TO DO
The Editor of POPULAR WIRELESS is offering 5 prizes of £25
each and 5 of £15 each to readers of POPULAR WIRELESS who
enter the "P.W." Constructors' Competition by filling up the

coupon on this page. There is no entrance fee.
The prizes will be awarded under the fol-
lowing categories :
A. A prize of £25 for the best home-made

L.F. amplifier unit. Second Prize ge..15.
B. A prize of £25 for the best home-made

Variable Condenser, approx. capacity .001
mfd. Second Prize £15 .

C. A prize of £25 for the best original
wireless receiving set component. Second
Prize £15.

D. A prize of £25 for the best home-made
Variometer for B.B.C. wave -lengths.
Second Prize £ 15.

E. Special prize tor readers under 16 years
of age. A One Valve B.B.C. wave -length
(not 5XX) receiver, size limit for panel
10 in. by 7 in. First Prize £25. Second
Prize £15.

READ THESE RULES CAREFULLY.

The First Prize of US in each class will be
awarded by the Editor of POPULAR
WIRELESS for what he considers the best
constructive effort within the terms laid down
for the respective classes. In all cases work-
manship and design and 1 he amount of actual
"home made" apparatus will be primarily
considered in the judging. The second prizes
will follow according to merit.
The Editor may divide any of the prizes, at
his discretion. The Editor's decision will be
absolutely final and binding in all respects.
Any number of entries may be sent, but each
entry must be separate and distinct in itself
and must be accompanied by a separate signed
coupon (as given here). Thus, if you want
to enter two of the classes, just buy another
copy of " P.W." which will give you the
necessary coupon.

All apparatus must be addressed to :
"Amateurs' Radio" Competition,

The POPULAR WIRELESS,
7/9, Pilgrim Street, Ludgate Hill,

London, E.C.4 (Comp.)
and it must reach that address not later than
TUESDAY, November 16th. Nothing arriv-
ing thereafter will be admitted for adjudication.
When packing your apparatus, pack carefully
and make sure that you enclose stamps to
cover the cost of its being sent back to you,
otherwise its return cannot be guaranteed.
And when sending up your apparatus it will
help us if you use on the parcel a label (ac-
cording to the class you are entering), as given
in the 16th Oct. issue of "P. W." Every care
will be taken of entries, but no responsi-
bility can be undertaken in this respect. This
contest is only open to bona fide wireless
amateurs.
Any apparatus of professional make (other
than the smaller component parts and acces-
ories) will be disqualified.
No one connected in any way with POPULAR
WIRELESS is eligible to compete.
Apparatus will be returned as soon as possible
after the adjudication.

ENTRANCE FORM.
I (Signature)

of (Address)

an amateur in wireless construction, wish to enter the "P.W."
Constructors' Competition Class (write "A," "B," "C,"
"D" or "E," as the case may be) and hereby agree to abide by
the Editor's decision. I declare that the entry herewith submitted,
is of my own construction. (If under 16 years, please state age.)
To the Editor ("Amateurs' Radio- Competition Dept.). POPULAR
WIRELESS. 719. Pilgrim St., Ludgate Hill. London. E.C.4 (Comp.)
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BROADCAST NOTES
BY OUR BROADCASTING CORRESPONDENTS.

The P.M.G. Weakens -The Royal. Charter De Groot ---Programme Criticism -
Cutting the Cackle- The Menace of Education --Is Mr. Reith in the Charter?

4,-1-1- 

The P.M.G. Weakens.
THE announcement that, _after all,. the

House of Commons will have a chance
to discuss Broadcasting before the end

of the year shows that listeners have been
exercising some of their political influence.
It is now an open secret that the Whips
were astounded to receive so many danger
signals from private members who had been
pestered by constituents about the Broad-
casting legislation, But there is no sign as
yet of a change of financial policy. While
weakening on procedure, the P.M.G.
reiterated that, in his opinion, the £620,000
allotted to the B.B.C. for the current
financial year was quite adequate. Natur-
ally, he did not go out of his way to explain
that of this £620,000 only £495,000 was
available .for programmes, engineering and
administration ; the balance was for capital
and liquidation. The essence of the problem
is that for the period in question programmes
alone should receive. just twice the amount
set aside for programmes, engineering and
administration. But as long as a Civil Ser-
vant, or for that matter a°Minister of the
Crown, is to decide on the standard df pro-
gramme to be given to broadcast subscribers,
absurdity will be perpetuated.

The Royal Charter. -

The future constitution of British Broad-
casting is still undisclosed. Authoritative
political circles agree that there has been
prolonged discussion in the Cabinet. on
whether or not to give more than the merest
perfunctory lip service to the Report of the
Crawford Committee. The chief bone of
contention has been the maintenance of
Post Office supremacy. The Crawford Com-
mittee was for limiting this to the technical
side, but the Post Office has been conducting
an intensive campaign to retain ascendancy
on the programme side as well. The alarming
thing now is that so far as the Government
are concerned the Post Office appears to
have scored a notable success. It remains
for Parliament to let the light of publicity
illumine many of these dark corners.

" My Programme."
This series is running. well, and attracts

widespread interest. Viscountess Astor will
probably make number six, due for Novem-
ber 29th. George Grossmith will take the
eighth. Father Ronald Knox, the Bishop
of Truro, and Mr. J. L. Garvin are other
pro bables.

De Groot.
In.every competitidn on the comparative

popularity of programme items De Groot
has figured in the first three, and usually has
been first. It is a great pity, therefore, that
his broadcasting is now a matter of history.
But' the B.B.C. have got to retrench con-
stantly while licence revenue accumulates at
the Post Office. At the present rate, there
will be other notable economies before long.
If the financial policy remains the same, the

Savoy Bands, the London Radio Dance
Band, the various Radio Revue companies,
and most of the special features will be
washed out. There will be a revival of
gramophone music on the ether.

Programme Criticism.
The system of regular outside critics

which the B.B.C. - instituted last year is
being abandoned. The idea of this was that
a few listeners taken from different'walks of
life should send in regular reports on the
programmes. This attempt to get a cross-
section of public opinion proved helpful at
first, but each critic tended to get into a
groove, and ultimately nearly every point

721111111111111111111111111111111111114111111111111111111111i111111111111111111
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We offer a sixty-eight page "P.W."
 to our readers this week-seventy-

two pages, including the cover-for E
 the usual price of 3d.

If you refer to other magazines :E

sold at 3d. you will find few offer
such exceptionalexceptional value at such a f.
low price.

Thanks to the confidence of our
E readers and advertisers, we, however,
 are able to give our readers of the
--f-4 best-and plenty of it ! E
E_ There are thirty-nine pages of
-7_-: advertisements in this issue-a sure E

sign that "P.W." is the "Advertisers E
:=7: Favourite"-and that "P.W." has E
= the largest circulation of any British E
-1-- Wireless Journal.
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made was cancelled out. Moreover there
was very little constructive criticism forth-
coming.

Evensong from Temple Church.
There is a strong probability that, be-

ginning shortly, evensong will be broadcast
from Temple Church on certain Sundays.

Soft -Pedalling Speeches.
It is good news that the B.B.C. is ruth-

lessly rejecting proposals for the broad-
casting of speeches at public dinners. There
is always a keen demand for this sort of
thing from interested quarters. Pressure,
both social and political, is brought to bear
at Savoy Hill. Among dinners recently
rejected are several connected with the
Imperial Conference, the British Olympic
Association Dinner, and a Dinner to Lnrd
D'Abernon. Listeners will be relieved to
know of the new policy of Savoy Hill. The
sonorous platitudes of the great are no
substitute for decent music. When there

are alternative wave -lengths, then perhaps
a few of these dreadful functions can be
broadcast. For those actually present an
abundance of good food and wine is some
compensation.

Peggy in " Paddy."
Arrangements are in hand for a special

radio production of " Paddy the Next Best
Thing," starring Peggy O'Neil. This should
be broadcast in the last week of November.

" We and Others."
By permission of Sir Oswald Stoll, this

popular item will be broadcast late in
November or early in December. It had
been hoped to include it in the National
Wireless Week programmes, but there was
a good deal of delay in granting the per-
mission.

The B.R.D.A.
The British Radio Development Associa-

tion, formed last spring at the initiative of
the B.B.C., is being revived. The success
attending the effort to co-operate for. the
purpose of National Wireless Week has
brought the larger issue to the front once
more: It is likely that the new Radio
Manufacturers Association will take an
Active interest in the B.R.D.A.

Cutting the Cackle.
Routine bulletins and talks are to be

limited to five minutes in future. This is a
welcome decision. It is also stated that the
9.30-9.45 period is in future to he filled
according to programme values. Thus if
the talk available is not of definite enter-
tainment interest, then music will be sub-
stituted.

The Menace of Education.
The confident assertions about the Radio

University, and the already frequent meet-
ings of educational pundits, have naturally
given rise to some apprehension in the minds
of discerning listeners. Is the new regime
to see an orgy of uplift and high-browism in
its most offensive and patronising forms ?
The continued delays in the high power
plans put the regime of alternative pro-
grammes farther and farther away. Except
for the purpose of publicity and poSt-
prandial eloquence, there is no possibility of
really effective alternative programmes until
1928. It becomes all the more necessary
therefore that the depredations of the high-
brows on programme time shall be resisted
to the utmost now. What listeners want is,
roughly, the balance they have had under
the Broadcasting Company's regime. If
this is upset, then there is no doubt whatever
that licences will fall off. Already the
rumours of the effect of the change -over has
reduced the rate of increase in licences, to
an almost " level " curve. The point of
decline is not remote.

Is Mr. Reith in the Charter ?
POPULAR. WIRELESS was the first to call

attention to what might be the crowning
scandal of the change over in Broadcasting
control. To leave Mr. Reith off the new
Board of Governors was deplorable but
understandable. To' eave his name out of
the Charter would be an outrage. There is
no indication yet as to what, is to be done in
this matter ; but if Mr. Reith's same is not
in the Charter, then there is to be a big fuss
in Parliament
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EXPERTS IN RADIO ACOUSTICS SINCE ir 9o8

g Not on your life, old man I

IT'S not an atom of use getting on your
hind legs to tell me of the thrills of an

eight valve " super -het." Nice little row
of fairy lights-what! That's all they
mean to me.
Besides, I want peace in life. I get just as
much fun out of two or three valves and
much less trouble and expense.

I want ease of operation, marvellous com-
pactness, ingenious design and guaranteed
efficiency, and I'll bet a Brandes means
all that.'

Brandes
From any reputable Dealer.

The NATIONAL
WIRELESS WEEK

NOV. 7"'-13'"
SattvoatItigitc04041

54

THE BRANDESET II.
The new Brandes 2 -valve set features
simplicity of control and ingenious com-
pactness. Condenser dial, filament
rheostat, reaction dial and " throw -over "
switch for long or short wave tuning
complete the panel controls. Straight
line frequency condenser tuning and
grid -bias is employed. The standard coil
is suitable for Daventry and no " plug-in "
coils need be purchased. The L.T., H.T.,
and grid -bias leads are plaited into one
cable from rear of set.

£6- I 0 - 0
(Exclusive of Marconi Royalty and

Accessories.)

THE BRANDESET III.
The new Brandes 3 -valve receiver em-
ploys the same ingenious characteristics
as the Brandeset II, except that an extra
stage of Audio Frequency is employed.
It has straight line frequency condenser
tuning, grid -bias and is- adapted to long
and short wave tuning. Both receivers
give most excellent loudspeaker reproduc-
tion on a number of stations, and are
specially designed for this purpose.

£8- I 0 -
(Exclusive of Marconi Royalty and

Accessories.)

BRANDES LIMITED  296 REGENT ST  LONDON  W1  WORKS  SLOUGH  BUCKS
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Specify Dubilier
Sixteen years ago we commenced
manufacturing wireless condensers.
In those days, electrical condensers
certainly existed but they were totally
unsuitable for wireless purposes.
Accordingly we made a minute study of
the subject and, as a result of careful
observations over long periods, we were
enabled to design condensers in which
hysteresis losses, insulation leakage and
numerous other factors opposed to con.
denser efficiency were either reduced to
the minimum or eliminated completely.
The small, hermetically sealed groups
of mica and metal plates which form
the essential units of the familiar 600
Type condensers are the direct outcome
of these observations.
They represent the very high standard
of electrical efficiency to which modern
science has brought the condenser, and
it is interesting to note that these
identical units, grouped in their tens of
thousands, make up the Condenser
Banks of the world's principal wireless
stations.
In the Condenser equipment of the
Government Radio Station at Rugby,
of which we show a view above, there

are in each of the large " tanks over
half a million of such mica and metal
plates grouped into hundreds of con
denser units.
Each of the many millions of plates was
individually selected and tested before
being collected into groups, and each
group was again subjected to frequent
and stringent tests during the successive
stages of assembly,
This ritual of tests, tests, and more tests
is observed in the case of every single
product bearing the Dubilier name.
Our long experience has taught us that
if we are to make condensers which will
be satisfactory in service, whether they
are designed for High Power Stations
or for Broadcast Receivers, we mils'
take precautions to eliminate every
possible cause of failure. As Condenser
Specialists we know these precautions
to be not only desirable but essential.
Governments and Manufacturers of
Broadcast Receivers all over the world,
agreeing with us in this matter, specify
Dubilier.
Are there Dubilier Condensers in yam
setP

Specify-

DuBILIER
ARVERT. OF THE DUBILIER CONDENSER CO. (1925) LTD..
E- S014 WORKS, VICTORIA ROAD, NORTH ACTON, W.S.

TELEPHONE: CHISWICK 2241-24
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NOVEL RECTIFICATION
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WHAT IS A " PSYCHIC -GALVANIC REFLEX " ?
This interesting article will tell you-and other less-knoWn facts about the

application of Radio to Human Progress,

WHAT a piece of work is a man ! "
exclaims the ever -famous Ham-
let. And doubtless he would

have had more to say on the same subject
if he had' been familiar with some of the
curious electrical properties of the human
body which science in the last quarter of a
century has brought to light.

2

The human body possesses in varying
degrees electrical properties very peculiar
to itself. One of these of which a great deal
of use has been made within recent times
is the property which the .body possesses
of automatically varying its electrical
resistance under the stress of conscious or
sub -conscious emotion. An instrument
working on this principle, and called the
" psycho -galvanic reflex," is now quite
a perfected affair, and it has been used for
many purposes. As an instance of its useful.
ness, let us suppose that, after many
months of patient restraint, you go out and
murder the persistent and incurable oscilla-
tor next door. Naturally, your crime is
found out. You are arrested. And, when
subsequently you plead " Not guilty," you
are invited to submit yourself to a test on
this new instrument of electro-physio-
logical science. Fitted up to this instru-
ment, you cannot tell a lie,. and your
untruthful plea of " Not guilty " is im-
mediately detected by the instrument.

A Mystery Solved.
Sometime I hope to write a few notes on

the subject of the psycho -galvanic reflex
apparatus, and its possible applications to
radio science, for the benefit of readers
who may be interested in the subject, but
at the present time, however, I propose
to confine myself to a matter which is quite

well known, and which, in view of the many
different experiments which may be carried
out upon the subject, will be of especial
interest to crystal -set owners, and ex-
perimenters -in crystal and other types of
radio rectification.

It is the subject of rectification by means
of the human body, a subject which forms,
incidentally, still another of the many in-
teresting electrical properties of the human
body. Many crystal experimenters have,
-no doubt, noticed that, occasionally, faint
signals are heard in the 'phones even
when the point of the cat's -whisker is not
resting on the crystal surface, but is a short
distance above it. People have tried on
occasions to explain this phenomenon by
ascribing it to some sort of capacity
effect set up by the detector and its sur-
roundings. It is difficult, however, to
appreciate the truth of such assertions, for
close examination of the details of the
experiment will elicit the fact that -in every
case the gap between the crystal and the
cat's -whisker has been bridged over in some
way, directly or indirectly, by the semi-
conducting path of the human body.

Of course, in such a complicated and
obscure electrical path, loose contacts must
exist, and loose contacts, as theleader will
well knew, are notorious for the peculiar
electrical effects which they give rise to.
It is pretty certain, however, that in cases
of the above nature, the body itself must be
acting as a rectifier, and the following
experiments are simple ones -which the radio
man, interested in the subject, may carry
out for hiinself, and very possibly discover
further important facts in so doing.

Preparations for an Experiment.
A  very simple experiment in human

rectification is as follows : Remove the
cat's -whisker from the crystal surface, and
grasp the crystal cup between the fingers of
the left hand, and the cat's whisker holder
between the fingers of the other hand. The
grasp on both sides of the detector should be
very firm at first. Now listen carefully, and
endeavour to determine if any faint sounds
are present in the 'phones. If they are

.........
Fig. 2.-The novel method
of rectifying radio gnat:
described in the accom-

panying article.

absent, considerably relax the grasp of
the fingers on one of the sides of the
detector, keeping the grasp on the remaining
side quite firm. Then lighten the grasp on
the remaining side of the detector. In many
cases rectification will be evident under one
or other of these conditions.

A better experiment, however, is the
following :

Obtain two perfectly flat copper, zinc, or
lead plates and solder a wire load to each.

(Continued on next page.)

Stages in the construction of receiving valves made by senior students al the Milau radio university.
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The ends,'ef the wire leads are. comiected
to the opposite poles of the crystal detector,
so. that the whole arrangement in reality
possesSes a circuit similar to that indicated
at Fig. 1.

Now thoroughly wash the hands, using
hot water and plenty of soap, and sub*:
sequently well rinsing the hands in plenty of
hot water: After this process the hands
must be thoroughly dried by rubbing them
vigorously in front of a fire.

Assuming that the set is tuned in to its
maximum extent, and that, Under ordinary
conditions, the signals which it receives
are strong in : intensity, we may now
carry on with the experiment.

An Unique ."Cat'swhisker."
Place the palm of one hand flat upon the.

surface -of one of the metal plates. The
lingers should be loosely separated, and the
whole hand should press heavily down
upon the plate. Next, with one of the fingers
of the other hand, make very light contact
with the other plate. In very many cases,
rectification will be evident, and faint
but perfectly clear signals will be heard in
the 'phones. '

As many individuals are unable to exert
very light degrees of pressure by means of
a single finger, it may be a good plan for the
experimenter to adopt the,means of attain-
ing this end which are illustrated in Fig. 2.
Rest the palm of the hand upon a book,
the fingers being comfortably curved, and
the whole hand at ease. Now, point one
of the fingers downwards so that it just comes
in contact with the metal plate placed
underneath. Under these conditions
quite a considerable amount of control
on the finger pressure maybe exerted, and
this control may be maintained over
relatively long periods.

Some Interesting Questions.
Still better rectification by this method

may be obtained by. using a very lightly
copper -plated carbon plate for making the
light finger contact upon. A suitable
carbon plate may be 'procured by breaking
up the porous pot of an old Leclanche cell.
It is copper plated by immersing it in a
dilute bath of dopper sulphate, together
with a strip of metallic copper, and by con-
necting the carbon plate and the copper
strip in circuit with a single dry cell. Only
a very light copper plating is required, and
the surface of the carbon plate should still
retain its black appearance when the
plating process has been completed. An
immersion for twenty or thirty seconds in
the copper sulphate bath is usually sufficient
to effect this degree of copper deposition
on the surface of the carbon plate, although,
of course, the precise length of time is
determined by the cue rent strength and the
strength of the solution.

Such, in brief, are the experiments which
may be made successfully on rectification
by means of the human body. I say " suc-
cessfully " made, but nevertheless there do
seem to exist a- number of individuals
who are devoid of this interesting property.
If, after repeated trials, the experiments

fail, you may be one of these individuals,
but you are certain to find one or other of
your acquaintances who will react favour-
ably to the experiments.
_There is really a tremendous amount of

original research which the average experi-
menter may carry out: instance, what 
is the effect of various bodily states upon
this peculiar property of rectification ?
Does it increase when we are ill ? Is the
effect the same when we are hungry as it i
after we have just completed an eight -cony,

A disc type loud speaker made by an Australian
reader. It is stated to give very good results.
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dinner ? Do mental states MI:hence the
2. If we are madly in love can we

effect better rectification with our bodies
than we can if we are sullen, morose
misogynists ?

There. are hundred's of queS113ns''.(glipilar
to these which are worthy -of investigation:
It is all a matter of time and patience, and,
for the interested amateur, especiallyiniew
of the approach of the longer evenings, the
subject makes 'an excellent one for original
investigation. -

Naturally enough, the question .in the
mind of the reader at this" point will be

How is the effect produced ? " To be
truthful, however, no fully proved explana-
tion is forthcoming. It has been shown that
solutions of various metallicsalts of definite
Strengths possess the property of rectification
when very delicate metallic contact Made
with them under special conditions.' And
this is quite possibly what happergiiikdcr
the conditions of human body rectification.
The body, as we well know, is fairly Well full
of metallic salts in various states of gelation
and it is very reasonable to suppose' .that
their presence governs the rectification
effect set up by the body. If this thOry is
true it supports the conventional electiOlyt le
hypothesis of rectification, a theofywhit.11
many present-day authorities ha;fe dis-
carded in favour of molecular and eleettonie
explanations of the phenomena of rectifica-
tion.

* 
YOUR AERIAL AND

HIGH WINDS.

AT this time of the year many aerials
break as a result of the strain
created by high winds. If, instead of

attaching the aerial permanently to ,the
mast, you run it through a pulley and
attach the lower end to a *eight, the weight
will normally keep the aerial taut, but will
pull up a little when the wire is strained',
thus preventing a break.

This idea, of course, is old, and many

aerials are already fitted in this way, but
the problem of the weight itself frequently
presents difficulty.' The ordinary standard
two -gallon petrol can makes an extremely
convenient adjustable weight, as it can be
filled with water to any levet, giving just
the weight required.

mately 20 lb., so that with the weight of the
can you will probably have all you need for
quite a long aerial.

Arrangements should be made that the
can does not sway against the mast. when it
begins to blow, for if it does an annoying
clatter will result. The improvised weight can,
however, very easily be held away by means
of a cord fastened to a peg in the grOund.

A photograph of Senatore Marconi, inventor of the beam system, taken during his tour of the United State
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Build your own loud speaker
for the week -end

Do you know you can build yourself a loud speaker for 1233 than the price of a pair of telephones,
which will yet be equal to any expensive loud speaker you can buy at any price ?
Tens of thousands of people have done this -and what they have done you can also do.

7 DAYS' TEST AT HOME.
Your dealer will demonstrate. but better than all take a LISSENOLA home-put it on your set-
put it on your friend's set-try it with the horn of his expensive speaker fitted to it --then if you
are not satisfied, or do not find it at least equal to any expensive loud speaker you have heard,
take it back to your dealer's or send. it back to us.
You can build a big horn for the LISSENOLA yourself for a few peon--easily-from the full-size
diagrams and clear instruction; given with each unit, thus providing yourself with a complete
instrument equal to any loud speaker, and saving you many pounds.
If any difficulty in obtaining send direct to factory. No postage charged, but please mention
dealer's name and address. Or can be sent C.O.D.

Price 1 3/6 each

he " Lisscnola" in-
stantly converts any'

1' a hiophone into a
adio loud -speaker.

A cone diaphragm
loud speaker can easily
be constructed. The
illustration shows one
method of mounting
to the "Lissenola."

Complete . directions
and full -sired pattern
for making, this horn
are given with every
" Lissen&la."

The '"Lissenola"
Reed A lac hme nt
(Patent peedingl. for
use with lone . dia-
phragm loud speakers.
Price II-.

e LISSENOLA
The LISSENOLA-the loud -speaking unit with the golden tones.
LISSEN LTD., 8-16 FRIARS LANE; RICHMOND, SURREY.

Managing Director : THOMAS N. COLE.
AMR'

N\k

SMALL, ENERGY -CONSERVING
CONDENSERS-

Fit LISSEN-these small condensers
deliver all their stored -up energy. The
following capacities are made in mica
(LISSEN also make the Mansbridge
type in larger capacities). Leaky
condensers waste energy-fit LISSEN
and save it.
Capacities '0001 to '001 1, - each (much
reduced).

each (much reducedt,002

LISSEN

Note the new case which enables the
condenser to be fitted upright or used
fiat. At present the new case is available
in the capacities most used, but will
quickly become standard for all capa-
cities.

ADD 10'/. MORE LIFE TO
YOUR H.T. BATTERY

- merely by using a LISSEN 2 mid. or
1 mid. (Mansbridge type) condenser
across your H.T. battery. It cuts out
all the noise from your H.T. battery
when the battery is old, and keeps the
energy flow steady and quiet in the mean-
time. One LISSEN condenser will
outlast many batteries, and the
lengthened life you get out of your
battery will pay for the Cost of the
LISSEN condenser over and over again.
Your dealer will tell you how you can
easily connect the condenser when
buying it. Use either 2 mid. or 1 mid.
capacity-the larger condenser is more
effective.

LISSEN (Mansbridge type) condenser :
2 mfd. 4/8 1 mid. 3/10

Other capacities made are :

-01 2.'4 -25 3
-025 2/4 -5 3 4
-05 2/4 1.0 3 10
-1 2/6 2.0 4 8

Instead of a tin case, the LISSEN Con-
denser, unlike all other condensers of
the Mansbridge type, has a specially
moulded case which IN ITSELF IS A
SOLID INSULATOR. That is why it
is impossible for the LISSEN condenser
to short circuit on to its case, an
important protection for the user when
the condensers are being used in a ,

circuit connected straight on to the
electric light mains. And due to our new
direct to dealer policy of distribution
THESE LISSEN CONDENSERS COST
YOU NO MORE THAN THE OR-
DINARY KIND.

LISSEN GRID LEAKS THAT
DEFIED BOTH RAIN & SUN-

During the summer of 1925 a case of
LISSEN Fixed Grid Leaks was left on
our factory roof-soaked by rain and
baked by sun, yet the resistance in each
grid leak never altered.
Al! capacities one price. previously 1, 8,
NOW 1 -.

L. coo
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AM MNTANIANG TIL, VACUUM
The vacuum in an OSRAM VALVE cannot be
other wise than a perfect vacuum.
To consume the minute particles of gas that are
present in the "pores" of metal, which, if not con-
sumed, would leak out and destroy the vacuum, not
only are the bulbs of OSRAM VALVES pumped,
but the electrodes are subjected to intense heat in a
vacuum furnace before mounting into the bulbs,
and raised again to incandescence during the pump -
ing processes.
Every trace of gas is thereby removed from the
glass and metal -work, and the vacuum is mai:tairicd
throughout the life of the valve.

sraitti
lorabv

for Broadcastin8
Sold by all leading Wireless Dealers, Electrical Contractors and Stores.

7.he ST (ae-your duaranieeGE CoPHON E
Best Broadcasting Sets,

Components and Accessories

SolkW:13111111111141PraT TW . 47W4 ..-, AMIN 1414;_ '7,,erzfr4t.....1s--7---...445

21 did. of The General Elect) ic Co., Ltd., Magnet House, Kingsseay, London, IV
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(Above). A " close-up " of the
Loewe triple valve partially

assembled.

'(Below). A Loewe receiver which
incorporates the elements of a
three -valve receiver, although
using only the one special valve

LI
Li
LI
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LI
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THE MULTIPLEX VALVE.
A Brief Description of a very Interesting German Invention.

4
* OOOOO OOIOAO 0- -04- ........ 0-11,0

ARECENT German invention claims
to have made obsolete multi -valve
sets, especially in cases where several

stages of L.F. amplification are required.
Dr, Sigmund Loewe has brought out a valve
containing all the elements necessary for
the operation of a three -valve resistance -
capacity coupled amplifier within the glass
bulb of the valve itself.

Extremely Compact.
Everything is contained inside three

plates, three grids, and three filaments,
the resistances and condensers neatly
,packed away in a bulb only a little larger
than that of an ordinary receiving valve.

Thus a loud speaker set taking up sur-
prisingly little space can be constructed,
the detector being followed by one of the
Loewe triple valves, whereby an amplifica-
tion of about 3,000 is claimed. Lack of
distortion is another point claimed by the
inventor, so that the constructor has not
to worry over lay -out or anything like that.
He merely connects up the six tags from the
valve socket, and his amplifier is ready as
soon as he has plugged in the valve.

Very Economical. '
The triplex valves take about .7 amp.,

at 4 volts, so that they are very economical
to run. The H.T. consumption works out at
about 5 milliamps., a very low figure con-
sidering the amplification obtained.

Another valve, the duplex, has also been constructed
by Dr. Loewe for H.F. amplification purposes, and this
valve promises to become equally as popular as the
triplex.

The cost of a Multiplex valve, in Germany. works out

at the equiva LI-

lent of about LI
27s. 6d., and Li
the cost of re- Li
pairing one
burnt out' fila-
ment at about -I
8s.

LI

1-1-1-1- I-I --I --I -I-I

Above). Another
Loewe multiplex
valve of a slightly
different nature, par-

tially assembled.

Right). The Loewe
valve fits into a base
which is rather remi-
niscent of American

practice.

The above valve is shown again in operation in (he,
photograph on the left. The coils and the H.T. battery -
are of average sizes and it will be noted that the size ot.

t`le latter exceeds that of the set itself.
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IAN INTERVIEW WITH M. YSAYE.
I A FAMOUS VIOLINIST ON BROADCASTING.

By " ARIEL."

00-04^ -a 0 0-0-0-4-0 4-4-0000 4. 0440 0-0  0 4-0 -0. -0 -0 4-000-

WHEN on the Continent recently for a
short holiday I was lucky enough to
run into the celebrated Belgian

violinist, Monsieur Eugene Ysaye. Of
course I couldn't expect him to think it
lucky, but, after apologising and being
properly introduced, I reminded him that
about eighteen months or two years ago I
had heard him broadcasting some violin
solos during a concert at 2 L 0 organised
by the Editor of that popular journal
" Answers."

There was a twinkle in his eyes as if he
suspected that I wanted to interview him ;
this gave me courage to ask him whether
he had broadcast at all since the " AnsvVers "
concert, -and if so, where. He sighed and
shook his head, saying : " No, Pm afraid I
haven't."

Monsieur Ysaye making no attempt to
escape, we walked a little way together,
chatting about this and that, until presently
I found to my delight that he was getting
reminiscent. I wondered whether the lack
of an audience affected an artiste's playing
and whether he was able to give his best
when broadcasting, and when I put this
proposition to him he said, after carefully
weighing the question : " The artiste, if
well disposed. can play just as well without
an audience as he can with one."

" Tell me frankly," I said ; " do you
dislike broadcasting ? " He raised these
expressive eyebrows as he said : " Well, I
have nothing against it."

Personality Counts.
To my surprise he confessed that he

seldom listened in to any of the broadcasting
programmes. " Not lack of interest," he
explained ; " merely lack of-opportunity."
I suggested that, nevertheless, his opinion
would be interesting as to whether violin
music comes over well when a solo is broad-
cast, and be said he thought that while the
sonority was good, perfection was still to be
obtained.

I tried to get Monsieur Ysaye'a opinion as
to the merits of a good broadcast receiving
set compared with the best gramophone ever
made, but the famous violinist smilingly
refused to give a definite opinion. " I must
confess I really haven't sufficient experi-
ence," he said.

modesty was charming, but embar-
rass -Ana; to one who was so anxious to get
information on this subject. But I was not
downcast, and I told him so. He said 1
might go ahead, but reminded me that to
expect him to talk wisely about wireless was
almost as cruel as to suggeet he should play
a sonata on his beloved instrument without
strings. " Well, you can tell me this," I
said ; " do you think broadcasting is
adversely affecting the concert industry ?
I'll tell you why I ask this pointed question
-because Mr. William Boosey is reported
to have said that broadcasting is very.
injurious to the concert industry and that
it's keeping people at home when they
might be going to various concerts.

Of course, the B.B.C. deny this," I

assured him, " and say that the broad-
casting of music has made thousands of
people in this country more interested in
music than heretofore, and that, if anything,
the effect on the concert industry has been
to the good. Do you agree to this or not ? "

Monsieur Ysaye stopped suddenly in his

A characteristic portrait of M. Ysaye, the famous
violinist.

walk and faced me. " My dear sir, nothing
can suppress the interest of a personality ;
personality counts' for so much in music and
drama, even in business ; therefore concerts
will always continue. If they don't " He
shrugged his shoulders and made a delightful
grimace.

I asked him what he thought broadcast
best ; whether, as many other people
suggest, it was, in his opinion, either the

violin or violoncello. He tried to look
severe, told me I was asking too many
questions and, I suppose hoping to " dry
me up," said : " I don't know ! "

This was certainly not very encouraging,
but : " One more question," 1 pleaded,
" Would you be prepared to broadcast
another series of concerts from the London
station. Yes or no ? "

" Of course I won't say no-certainly I "
would."

Before I could say another word, Monsieur
Ysaye reminded me my last question had
been asked : " Now- it's my turn to inter-
view you," he smiled. " What do you
think of violinists ? "

Ingenuously I told him I thought there
was only one ! -

-040-0-00-0 00-000-4.-0--0-4.1-*

CALCULATING FILA-1
o MENT RESISTANCE +
f VALUES.*

Ohms=Volts.--- --
Amps.

Now, in this instance, the voltage which
we require to drop is 4 volts (that of the
accumulator) minus 2.8 volts (that required
by the filament of the valve), which equals
1.2 volts. We know the current to be taken

-by the filament (-06 so, by the
above formula,

1-2 volts =resistance in ohms =20 ohms.
.06 amp.
In practice, however, it is advisable to use

a resistance of a somewhat higher value than
the theoretical, in order to -provide control
over the valves, and a variable resistance
of :30 ohms maximum is suitable here.

When more than one valve of the same
type is used, the filament resistance is easily
found by dividing that required for one valve
by the number of valves.

ATYPICAL ease is when a 4 -volt accum-
ulator is used in conjunction with the
popular. 2.8 volt, -06 amp. dull emitter

valve. Supposing only one valve is to be
used, then the correct resistance for the
filament rheostat is arrived at as follows :

By Ohm's law,

A USEFUL
TEMPLATE.

THOSE who wind their
own coils and make their
own formers will find

the accompanying template
very useful, as it will enable
them to make formers with
from 9 to 17 slots.

A piece of tracing paper at
the back of this page may be
laid upon the cardboard cr
fibre from which the former
is to be cut, and a blunt -
pointed stylus, such as the
end of a hone knitting needle.
or a sharpened match, used
to mark off the points at
which the slots are to be
cut.

/7.5/ot,5

km,oldte for making Formers for Basket
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Telephone:
SLOUGH

441-442

Maiir-111Mloktioktfhti

SPECAI BASE
F.

'ZL
TING FOR

5TREE 6'

Patents Pending.
Action will be
taken against

infringers.

RESISTAP4CE
High Frequency Resistance, the dreaded enemy which crept into your Receiver
during its construction, rendering it unselective and generally defeating your
efforts to tune in distant broadcasting, can now be easily circumvented.
There is no secret-one glance at the

UNIM IC COIL
will tell you all.
The base is of special interest. As will be seen from the illustration, the
connecting plates on the coil are firmly gripped between the spring connecting
jaws on base, ensuring a tight contact, at the same time enabling the coil to
be moved through an angle of 90°
It is robust in construction, yet it is by far the most efficient coil of its type, and is
capable of numberless applications, among which are- -

1. Variable Coupling between two tuned circuits.
2. Variable reaction -coupling.
3. Aperiodic aerial coupling to tuned circuit,

in fact, it can be used in practically every H.F. circuit.

- Price - 5/ -
Base 2'6 extra.

COMPANION TO THE ta) DIMIC COIL.

Demand of your dealer MR? Components.

BRITISH, BEST AND CHEAPEST IN THE LONG RUN

Mg E rtit" Te!egramsRadiether,
Manufacturers of Wireless and Scientific Apparatus Slough.
WE XHA M ROAD: SLOUGH: BUCKS!

IRISH AGENTS .
B.N.B , LTD., DUBLIN & BELFAST

PM41WHAWMH.41.M1+111113fi

o.

Regd.
Design.

No. 717674.
Pats. riiiidirg.

THE tat MIMIC COIL
places in your hands the essen-
tials of good reception, i.e.,

High Selectivity.
Wide Adaptability.
The Highest Efficiency.

Taken at the Middle frequency
the Ch Dimic Coil No. 1 has a
resistance of 5.25 ohms at a
frequency corresponding to
400 m., i.e., '026 ohms per t, H.
In all ranges of wavelength from
150 to 10,000 metres, and the
S.W. Dimics from 20 to 150
metres.
Price 10'- each. Base 2/6 extra

NATIONAL
WIRELESS
WEEK.
Nov. 7-13
LET YOUR
FRIENDS
LIST EN

Ml Ml INIVM14471.
Pool's Advertising Service, Ltd,
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PLAYER'S MEDIUM NAVY CUT CIGARETTES, PLAIN OR CORK TIPS.

brings satisfaction to
millions of smokers

every day

SLOP N4 /5t41.1.

PLAYER'S
Navy Cut

CIGARETTES
10 for 6d. 20 for 11' d.

50 for 2'5 100 for 4 8

PERFECTLY MADE FROM CHOICE OLD VIRGINIA TOBACCO.
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FROM A CORRESPONDENT .

IT is a commonplace in wireless science
-I- that, to a very . great extent, the

efficiency of a receiving aerial, or of a
transmitting one, for that matter, is
dependent upon the degree of thoroughness
of its insulation. An efficient aerial must,
of necessity, be a well -insulated one, and the
large numbers of aerial insulators, of
different types and patterns, which are to
be seen on the market nowadays, testify
in no mean manner to the essential truth
of this dictum.

When an aerial is first erected, the
degree' of insulation which is obtained by
the use of a single well -made insulator
placed at each end of the aerial is, for all
practical intents and purposes, quite as
effective as the insulation obtained by the
use of two or three insulators at each end
of the aerial.' And, of course, an aerial scr-
constructed has the undoubted advantage
of possessing a -Minimum weight, and of
putting less strain upon its holdings.

But is this equality, of insulation main-
tained ? The answer, I am afraid, is in the
negative, as they like to say in official
circles. In the first place, the impure and
smoke -laden atmospheres of our modern
industrial cities are sworn enemies of
effective and prolonged aerial insulation. In
the course of time, soot and other atmo-
spheric impurities are deposited on the
surface of the aerial insulators, with the
result that the aerial currents_ begin to leak
away to earth via the dirty insulators.

Leaks.
Again, the rain which falls in the neigh-

bourhood of manufacturing towns is gener-
ally highly charged with dissolved gases,
such as carbonic acid gas. Thus the insula-
tors form a conducting path for the current
in wet weather.

Country aerials, however, are to a very
large extent exempt from these troubles:
For one thing, much less dirt collects on the
insulators, and, added to this, we have the
fact that the rain -water of country districts
is considerably purer than that of the towns,
'and thus the aerial current is not so liable
to leak away over the wet surfaces of the
insulators.

However, it is the purpose of this article
not so much to discuss thearelative advan-
tages and disadvantages of different aerial
insulating systems, but to give an indication
of a useful method of measuring the resist
ance of an'aerial's insulation to high-tension

currents. Whilst, of course, the method to
be described does not give the actual
resistance of the aerial to oscillatory
currents, it is nevertheless sufficiently
reliable to afford a, good indication of the
aerial's efficiency in this respect.

Testing the Resistance.
Many a wireless * enthusiast has been

perplexed by the apparently inexplicable
falling off in efficiency of his favourite
receiving circuit, .despite the fact that the
receiver itself is known to be in good order.
And perhaps it may not be very far from the
truth to state that the majority of these
amateurs seldom, if ever, suspect the
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gradual loss in the aerial's insulation
efficiency due to the sooting up of the
insulators to be the prime cause of the
mysterious trouble.

The method of testing the insulation
strength of the aerial which is detailed below
will, however, do much to trace troubles of
this nature.

The diagram shown at Fig. 1 will make
clear the circuit which is employed in the
method of estimating direct current aerial
resistance. A sensitive and ,calibrated
galvanometer, or, better still, a micro -
ammeter, is placed in series with the down -
lead of the aerial. The terminals of a high-
tension direct current supply are also con -

fleeted in series with the aerial downlead
and the earth -wire of the receiving set. A
pressure of about 150.200,'or sometimes even
more volts, is required and, for the sake of
convenience, a switch should be inserted in
the circuit in the position indicated in the
diagram. For the direct current supply, it
will be found the most convenient to make
use of a series of ordinary H.T. batteries,
the employment of the batteries for this
purpose resulting in no harm being done.

As an. example let us suppose that
on connecting up the various parts of
the test circuit as shown in Fig. 1, and
operating the switch, the microammeter
reading corresponds to a current of 1 micro-
ampere, the voltage of the H.T. batteries
being 200.

Now, applying the well-known Ohm's
law equation :

E
= R

C
in which E equals the applied voltage, C the
current in amperes, and R the required
resistance, we can calculate from this read
ing the aerial insulation resistance.

Thus,
200

=200,000,000 ohms,

1,000,000
or 200 megohms.

(1 microamp. (1 megohm
= 1/1,000,000 amp.) = 1,000,000 ohms.)

In this way, the direct current resistance
of an aerial insulating system may be deter-
mined with a reasonable degree of accuracy.
and from it a good estimation of the aerial's
insulation resistance to H.F. oscillatory
currents may be inferred. ,

Still, however, I can imagine the reader
drawing back from the practical application
of this method, and on one account only.
Accurately calibrated microammeters are
expensive instruments, and very likely the
amateur may not possess one.

Comparative Tests.
However, if such an instrument is not

available, there is still another method of
determining the aerial insulation resistance.
In this case, it is only the relative resistance
which is estimated. In place of the cali-
brated microammeter, employ simply an
ordinary sensitive galvanometer of the
moving coil or similar type. Then, on
operating the switch and allowing the
current to flow into the aerial, any small
insulation leakage will give rise to a small
deflection of the galvanometer needle, and
by comparing the amount of needle deflec-
tion with that obtained from a test on an
aerial of proved efficiency, a fairly good
estimate of the relative insulation strength
of the aerial under test may be made without
any calculation.

Many interesting experiments on the
variation of aerial insulation resistance may
be carried out by these simple means. The
insulation resistance of the aerial circuit
will usually be found to vary from day to
day, according to the amount of moisture
present in the atmosphere, and for various
other reasons.

Before conducting experiments by the
above methods, however, care should be
taken to ascertain that the aerial downlead
is well insulated 'at the place where it
enters the room, and also that the entire
length of the earthing wire is in a similar
well -insulated condition.
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Ask your DEALER for

full particulars of the

Ediswan NEW
1 -WATT
VALVES.

NATIONAL WIRELESS
WEEK, Nov. 7-13,

" Let Your Friends' Listen. -

LONG LIFE
AN OUNCE OF EXPERIENCE IS
WORTH A POUND OF OPINION

Read this extract of a letter from R. W. A., Rau;marsh, Yorks :

" I have in my pnssession a valve made by
your firm in the early days of wireless . .

This valve is a `wonder' and also a record,
so far as I know. It has been used every
day for nearly four years both as detector
and amplifier. I have experimented with
all kinds of circuits and used it on dozens
of different sets all over the district, and in
the course cf its long life it has been sub-
jected to some rough treatment. I have
always used it as a testing valve and it has
never failed. It is working now . . . 1

have tried every kind of valve but always
found Ediswan by far the best."
Nearly Four Years ! Truly, Ediswan Valves
are the valves that 'last and last and last !'
NOW YOU KNOW THE VALVES TO USE!

EDISWAN i-WATT VALVES
Ediswan 2 -Volt range.

Detector 1st L.F. 2nd L.F

G.P. 2 P.V. 2
P.V. 2 P.V.6 (I -

Watt)

Resistance Coupling

* The anode resistance used should not he less than
1-5 megohms. -

PRICES : G.P. 2, D.R. 2, and R.C. 2, 141- each :
P V. 2 and P.V. 6 18 6 each

Fully desctibed in the Booklet " The Ediswan
Range." Ask your Dealer fora copy, or write direct.

IE EP II SWAMI
'VA\ E

AND NURSE YOUR SET
THE EDISON SWAN ELECTRIC CO.. LTD., 123-5, QUEEN VICTORIA STREli f. LONDON,' E.C.4
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A WEEKLY CHAT BY THE EDITOR.
T WONDER whether most of us are not
1 being spoilt by the growing efficiency

of modern wireless apparatus ? The
better and more efficient the apparatus
becomes, the easier can we get good results
without troubling about getting real
efficiency. This and similar thoughts
occurred to me the other day when passing
down a long thoroughfare of suburban
houses.

An end view along the neat little gardens
revealed a forest of sticks, :poles and -Masts,
showing aerials of every conceivable height,
size and degree of tidiness. One aerial was
so hopelessly inefficient that _I doubt
whether the listener would note much
difference if the whole structure fell down,
yet I feel sure that everyone in the road was
getting passable results, and probably a
great number were fully satisfied.
Is He Careless ?

Now, quite apart from the unpleasing
appearance of a badly erected aerial, one
cannot help coming to the conclusion that
the man who is so careless as to allow
this kind of structure to serve as his
receiving wire, is unlikely to pay attention
to many other points of equal importance.
Sets designed by writers who specialise in
home construction, and factory built
receivers of the most efficient type, are
frequently blamed for defects which can
be traced to sources other than the instru-
ment itself. Many people are getting
two -valve results on four or five valve
sets, thus using twice the filament and
H.T. current they really need. Why
allow any such wastes to occur

False Economies.
When experimenters were confined to

crystal receivers and when the signals
we were able to obtain were of the weakest
nature, we only succeeded in obtaining good
results by paying very careful attention to
our aerial and earth systems. Again,
why use an elaborate multi -valve set purely
for local reception ? A feW miles from a
broadcasting station the results from that
station given by, say, a five -valve set with
two stages of H.F., a detector and two
audio -frequency stages, compare 'quite
unfavourably with those obtainable from
a detector and two audio stages alone.
In nine cases out of ten a set without radio -
frequency will give at least equal quality

and volume, while the two -valve Hale
receiver described in this issue will probably
beat both types.

There is far too great a tendency to
make one set serve all purposes. In the
majority of cases it can do so, but where
local reception is mainly required, I always
advocate the use by the home constructor
of a simple and local receiver. Such an
instrument is inexpensive to build, and as
it always remains tuned to the one station,
its operation is simply the matter of an on -
and -off switch. Its . miming, too, is very
economical. The long-distance set can then
be reserved for its real purpose.

" The King of the Air."
Last week I mentioned my new receiver
The King of the Air," which is now

passing from the experimental bench into
the, practical stage. While I cannot yet
give you details of the design I can, at least,
indicate a few leading points and novelties.

To begin with, it is a four -valve receiver,
of very compact design with a new style
of lay -out and a new type ,of cabinet. The
efficiency of the H.F. side is far greater

Testing valves for the article "The Assault on You!
Battery."

than that of many
five -valve sets, while
the full round volume
of the audio -fre-
quency side will yield
all that two good
transformers can
give. The method
of rectification is alSo
novel (grid leak and
condenser de f ects
have been avoided
as neither of these
components are
used).

"Bottom bend
rectification ! " you say.

No, you are wrong, for it is something
quite different. You will be interested to
hear that the set is a reflex, but really
foolproof, there is no crystal, it is non -
radiating, and there are but two simple
tuning controls. There is not a single com-
ponent of an expensive nature, there are
no double or treble condensers,'and the
H.T. and' L.T. current demands are of an
extremely moderate character.

Tuning, I need scarcely say, is razor-
sharp, and my friends who have seen the
set in the initial stages, say it is at least
six months ahead of anything yet published.

In pursuance of my policy of endeavouring
to help every home constructor to get the
best he can with what apparatus fie has,
I have arranged the set to use many parts
of the kind the average home constructor
already poSsesSes. At the  same time,
those who wish to start afresh with every-
thing new, will find' a full list of suitable
components in the article, which will appear
in "The Radio Constructer ",very shortly.

Decorated Panels.
Do you ' like the idea of decorative

panels ? My American correspondents tell
me that, having tired of the monotony of
the jet black or imitation mahogany panels
which 'have reigned for so long, the United
States radio enthusiasts are turning to
something far naore ornate. Some of thii
season's receivers have panels with most
elaborate designs in gold, resembling, in
many ways, the'gold painted ebony screens
which we import from China and Japan.

Other sets have a crystalline finish like
the crystallised lacquer we see on Some
cameras and scientific instruments, while
still others disport themselves with panels
of engraved metal. So far as the cabinets
are concerned, radio sets now hide them-
selves in Jacobean, Chinsse chippendale,
Sheraton, and every other kind of " period "
furniture, while loud speakers in passing
from the " horn " to the " cone " shape are
now disguised as fire screens, lampshades,
and even pictures. As to the panels of our
sets, I am rather in favour of a little mon)
variety. What do: you think ? Write and
tell me,
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THE two -valve receiver I am describing
this week will offer, I -think, a double
interest to most listeners.- It is,

first of all, a very simply controlled set
which will give tremendous volume together
with quality far above the average from
the local station, while possessing that
useful reserve of power which enables it
to be used fifteen or twenty miles away
from a station with only a small indoor
aerial.

Thus it will have a particular appeal
to the flat dweller and those who, for
msthetic or other reasons, do not wish to
erect an outside aerial. The more advanced
experimenter, too, will be intrigued by its
" distance -getting " qualities, although, as
in the case of the one -valve Hale receiver
described a fortnight ago in these pages,
it is not particularly recommended for
general long-distance reception. Such work
should be reserved for a set which has, at
least, one stage of high -frequency Magnifica-
tion (preferably neutralised to prevent
interference with one's neighbours).

Incidentally, much can be done in the
prevention of interference and oscillation
if receivers with an adeqttate power reserve
are used, for if, as is the case with the
receiver to be described, there is sufficient
reserve of power good volume is easily
obtained without " pushing " the set.
I would venture the opinion that most
oscillation trouble is caused by people
using inefficient sets which require to be
worked on the limit of reaction -amplifica-
tion in order to give the volume they
desire.

Use Your Old Parts !
You may perhaps wonder why, in this

receiver, I have adopted what some people
may call " old-fashioned ideas " by using
the conventional two -coil holder and plug-in
coils outside the box. This, however, is
only part of the story. Look into this set
and you will find that there are no special
parts of any kind. There are no double
condensers, special coils, or, in fact, any
components which are not generally avail-
able.

The whole object of making the set

La. Parts required to build this set:

One ebonite panel, 10 x 7 x id.

Suitable cabinet and baseboard.
One two -coil holder.

Two good L.F. transformers.
Two anti -vibratory valve sockets.

E One 0005 mfd. variable condenser with E"-
= ,vernier. E

Small strip of ebonite carrying two
L..] terminals for " Aerial " and " Earth." 'L-

E One fixed condenser, Manibridge type, 5.
= of any Value from 25 mfd. upwards.

One fixed condenser, '0001 mfd. ==

E Ditto '0003 mfd.
Ditto '002 mfd. E -

One dual filament resistance.

-.E.
One crystal detector.

 Stiff wire for wiring up, quantity of
-.±:. flexible wire, and suitable plug-in coils E

for wave -length range required. "..4.

E =
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By
PERCY W. HARRIS,

M.I.R.E.

In this set, the Hale :7_

Circuit is worked
out for two valves,
so that you can use
your existing parts
to best advantage,
or convert another
reflex to the "Hale "

if desired.

in the manner described is to enable
experimenters to use their present gear,
and, indeed, to convert any existing two -
valve and crystal reflex into the new
circuit. It is quite likely that you may
have a two -valve -and -crystal reflex receiver
which has never given you the results
you desire to obtain. From the parts of
such a receiver you can build this two -
valve Hale set, and still be left with several
useful parts over I

Not Critical.
Remember that several of the older

reflex circuits have proved exceedingly
critical in the matter of transformers,
valves, and crystals. This circuit does
not possess such disadvantages, so that if
you have an older reflex in which the
transformers have proved a source of
trouble, you can rely on their working
satisfactorily in the Hale receiver.

The fact that the coils are carried on a
holder outside the box enables me to make
this design more compact than would
otherwise have been the case, with a
result that I have been able to use a panel
measuring 10 by 7 by r in. and a base-
board 7+ in. deep.

(Continual on next page.)

Extreme simplicity and computnes3 is c. team() this :eceiver
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In the set described I have used an
Ormond slow motion condenser, an Efesca
dual rheostat, one " Radio -Instruments "
tapped transformer, one C.A.V. second -
stage transformer. The valve sockets are
" Benjamin," and the fixed condensers
" Efesca, T.C.C. and Dubilier." The coil
holder and crystal detector are " Polar."
While. these components work excellently,
I want to impress upon you that the set
will work just as satisfactorily with any
other components of equal quality.

Aiming at Simplicity.
I always endeavour to keep the front

panel of my receivers as simple as possible,
and you will see that in the present case
the number of drilled holes is very small.
The variable condenser and filament
resistance are of the' one -hole -fixing variety,
while two holes in. apart are required to
take the sockets of the crystal detector.
As the panel is quite small, I have not

--L .T

.3're

71" /Yr

002

ku0SEANER
TevoNALs

RI/E057A7

W/R/NG

.47/AORAN

The theoretical diagram 'is quite simple to f011ow.

found it necessary to use. supporting
brackets, thus affording another slight
economy. Two holes in the bottom edge
of the panel and one on each side enable

'the' panel to be secured to the baseboard
and box respectively. By releaSing the
screws in the box the whole apparatus can
he slid out for. inspection.

Experimenters are becoming increasingly
fond of what are called " pigtails " for
making connections to the batteries.
" Leads " are always required, and in the
past we have been accustomed to the
use of rows of terminals to which our
leads have been attached. In thinking
out ways of reducing cost, it has occurred
to me that there is no Sound reason why
permanent flexible connections should not
be made to the parts requiring leads, thus
dispensing with the need for terminals.

The Use of Pigtails.
For example, in the present receiver

you will see three -twin lea,ds-one pair
for the low tension, another for the high
tension, and the third for the loud speaker.
For these leads I have used two-colour
electric -light flex, made of red and black
covered wire. This insulated wire is obtain-
able at about 2d. per yard, and readers
who live in localities where prices are keenly
competitive may be able to obtain it still
cheaper.

The leads are secured where indicated,
and can be left permanently attached
to the set. Remember that terminals cost
usually about 2d. each. The three twin
leads for low and high tension and loud
speaker cost exactly 6d. for this set.
Terminals would have cost about ls. and
the ebonite strip a few pence more, while
to this would have had to be added the
cost of the leads themselves. Such savings
may not be great, but they are still appreci-
able.

As aerial and earth leads are frequently
of heavy wire, and it is not always con-
venient to join flexible leads to them, I
have provided terminals for earth and
aerial in the conventional may. These
two terminals, as will be seen, are placed
at the back of the box.

Above is shown the theoretical circuit,
from which you will see that it is simply
the addition of a note -magnifying valve
to' the previously published circuit. There
is, however, one slight modification in the

(Continued on next page.)
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POINT-TO-POINT WIRING.
Aerial terminal to fixed vanes of E

condenser, to 10001 fixed condenser, and E
to S.O. and P1 of R.I. transformer. Attach I'

E. flexible lead to S.O.
Earth 'terminal to moving plates of ..12

condenser, crystal, and flexible lead for F.,
= coil holder ; also flexible lead for G.B.

negative and stiff wire to I.S. of second E
transformer.

S2 to grid of first valve. Join one
E filament terminal of both valve sockets E

to bottom of filament rheostat. Join
other filamentfilament terminal of both sockets

E. to one terminal of Mansbridge condenser =
and to one terminal of *0003  fixed con-

E denser. Join flexible lead for G.B.
E to this last point.
E Join flexible leads of L.T. +, H.T. -E

to top terminal of filament rheostat. E.
g Take flexible leads for coil holder from E

anode of first valve and from terminal E.
E of *0003 fixed condenser. Join same g

terminal to I.P. of second transformer.
E Join O.P. to Mansbridge terminal. Join E
E. crystal to P2 of first transformer and to E.
E. 1)001 fixed condenser.

H.T. positive flexible lead to Mansbridge,
L.T. negative flexible lead to other E
Mansbridge terminal. Join 1)02 fixed g

F. condenser to Mansbridge. Other terminal
E of '002 condenser to anode of second

valve holder. Grid of second holder to
O.S. of second transformer. Flexible

F.- leads for loud speaker taken from ter-
- minals of *002 condenser. Thread coil E

holder leads through holes in side of E
E- cabinet.

rmine19111111111911WWW111111111111111111111n9MunMIIMMT.

inclusion of a .0001 mfd. condenser acr(ss
the primary winding Of the transformer.
With the R.I. tapped transformer the
addition of this condenser is a distinct
improvement, but in many transformers
this condenser will make no difference
whatever. I would suggest, in any case,
that you try the effect with and without it.

No Soldered Connections.
By using the parts shown it is possible

.16 wire up this,set without a single soldered
connection, a Point which, I am sure, will
appeal to many home constructors who
have not yet " got the hang " of the

VERN/ER
CONTROL.

&MIME CONDENSER

1"
CR Y.5 rAz CUP

31'

A,.ASTA rE

RYEL LAYOUT (FONT)

Full use is made of all available space.

soldering iron. So many modern components
are provided with good-sized terminals
that if the wires are carefully bared, bent
round the terminals shanks, and screwed up
tightly, a thoroughly satisfactory connection
can he made. Indeed, a sound connection
of this sort is infinitely preferable to a
poorly made soldered connection.

To enable the panel and baseboard to be
withdrawn from the cabinet, it is necessary
to use flexible leads for the two -coil holder.
These leads should be taken as follows :
One lead from the transformer at the point
where secondary and primary are joined.
You will observe that this point is connected
to the aerial terminal. A second lead from
the point of variable condenser which is
connected to earth, a third lead from
anode terminal of first valve holder, and a
fourth lead from the terminal of the fixed
condenser across the primary of the
second transformer. The first two of these
flexible leads go to the aerial (fixed) socket
of the coil holder, and the other two to the
moving or reaction socket of the coil holder.

The two -flexible leads for the loud
speaker are taken from the two terminals
of the *OW mfd. condenser shunted across
the loud - speaker connections. High-
tension positive goes to one terminal of
the.Mansbridge condenser, and high-tension
negative goes to one terminal of the filament
resistance.

Use of One Terminal.
This same terminal has connected to it

the low-tension positive lead, while the
low-tension negative lead goes to the
second Mansbridge terminal, which you
will find is connected to the negative

filament. You can finish off these flxible
leads with spade terminals, or in any
other way you desire, and when the panel
and baseboard are slid into the case the
flexible leads can be taken to the batteries
in an unobtrusive fashion.

There is no on -and -off " switch, but
(Continued on next page.)
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By drilling first.of all a sin. hole
and enlarging it by
the aid of the special
device mentioned, the
jack can be
fitted in a very
few moments.

Always use a centre -punch to give a depression for the point of the (hill.
saves drill wandering and inaccuracy.

This
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MANY home constructors
waste a lot of time by
using old and blunt

drills for their panels. Such
drills are not expensive, and
should be replaced when they
get really blunt, for a blunt
drill is not only slow and dif-
ficult to use, but often breaks
away the ebonite on the other
side of the panel as the point passes through.

The cheapest drills are by no means the
most economical, as they blunt rapidly and
are generally unsatisfactory. The best,
although the most expensive, are known as
" high-speed steel" drills, and are probably
the most economical in the lona run, as they
keep their edge almost indefinitely.

Tool Outfits.
When drilling a number of holes

in a panel do not attempt
to save time, by working  too
quickly. The drills will very
easily heat up in the ebonite,
and when very hot lose their
temper and become blunt. It is
really quicker to drill at medium
speed, for this reason.

Excellent radio tool out fits are
sold by the " Yankee "
tool people, and also by
C.A.V. Small Tools. In
both of the outfits you
will find a special tool
for widening holes in
ebonite panels, and this
proves very useful. For
instance, many of the
jacks sold for panel
mounting' require a hole
larger than a in. (the
largest drill the average
home constructor uses).

By a careful arrangement of parts, room is found for the inclusion of any size and type of low-frequenly
transformer, condenser and valve holder.

In mounting large instru.
ments, such as voltmeters,
many home constructors
outline the hole size on the
panel, drill a number of holes
round the edge until the
centre drops out, and, then
finish off the aperture with a.
round-faced file. I prefer
to use a fret -saw.

minimmiiimmimmimmitimumulimmmintimummw
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you will see that one filament resistance
controls both valves, so that this itself can
be used as the on -and -off switch, care
being taken not to burn the valves too
brightly. The Efesca, and many other
filament rheostats, have a dial on which you
can note the best reading for the valves
you are using, and you can then arrange,
when you turn on the set, not to advance
the pointer beyond the reading which
gives you the best results with your par-
ticular valves.'

Aerial Coil.
Your aerial coil size will, of course,

depend upon your aerial and the wave-
length range you wish to receive. This set.
does not differ from others using plug-in
coils, 'and you can use the coils to which
you arc accustomed.. For example, a 35
will probably suit you for wave -lengths
below 400 metres, and a 50 for the shorter
wave -lengths above this. For my reaction
coil I generally find a 50 or 60 very suitable
on while
indoor aerial a 30 is generally big enough.

This set works excellently with any type
of valve, although, as mentioned in the
previous article, better results are obtained
with low -frequency valves -of . the small
power type. For the local station this
set possesses such a reserve of power that
at Wimbledon, seven miles from 2 L 0,
full loud -speaker strength 'is obtainable
on the earth lead alone.

The Set for Listeners.
A large number of stations other than

the local are audible in the telephones
using an outside aerial, with the set well
below the oscillation point, and on the first
evenings of trial (most of the broadcasting
stations had shut down at the time) I was
able to receive Radio-Catalana, Barcelona,
at adequate loud - speaker strength for a
small room. The Madrid stations (Union -
Radio and Radio-Iberica) are frequently
audible in the later hourS of the evening
on the loud speaker with this receiver.

Grid bias is adjusted to suit the valves
used, which should both be of the same
type.

In order to test the reliability of this
circuit, .using .widely different components,
I have rung up several friends on the.
telephone and described the theoretical
circuit to them, whereupon they have built
it up with their own parts, and with no
further advice from, me. In every case
complete satisfaction has been obtained at
the first trial, so that I can unhesitatingly
recommend the circuit to all listeners
who want a really powerful and economical
set for local work.
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TheAs oult
Oil Your
Ba t -ter

you will find it pays to understand
your high-tension battery, whether
it be of the dry -cell type or the

increasingly popular high-tension accumu-
lator. By this I do not mean that you
should make a life-long study of its chemical
actions, its actual structural formation,
and other such matters. Rather, I wish to
impress upon you that half an hour's study
of a few essential facts may save you
pounds in the course of a year or two.

iH.T. supply ii your set stands in
the same relation to the incoming signal
aS the gunpowder in a cartridge to the
pull on the trigger-. The amount of energy
necessary to release the spring and thus.
fire the cartridge in a sporting gun, is far
less than that required to impel the shot
through the air and bring down the bird.

am told you can buy all kinds of cart -

,T\ -253xER
8 N/A

2 aRpieER
.. /1//A

2B .066.P
2 41/A

7..c 67?
23R/c,,er 6111TER

/ 41/A
2-8 V .061/f:

/ N/A

A piaci:LI! comparism, of the H.T. demands
of various valves.

ridges at all kinds of prices and that such
a selection will guarantee you all kinds of
results. This is also the ease with the
H.T. battery.

Far too many people ask for a " 60 -volt
H.T. battery " or a "100 -volt H.T.
battery" 'without paying any regard to
the maker of the battery, his reputation,
or their own previous
experience with the
same make.

Volts and Power.
Possibly, owing to a

rather loose. way of
using the word "volts"
in the newspaper
many people look up-
on the voltage as the
only essential factor
when purchasing an
H.T. battery. To see
how one may be
misled in this way,
let us consider what
you actually want to
buy when you pur-
chase a battery.

An H.T. battery,
as yofi know, is C 311-

nected to the plate
or anode of the valve,
mid causes a current to flow across the
intervening space between the plate and
the filament of the valve. The action of
the signals on the Fid of -the valve sets up
a current variation in this supply, and it is
these variations which give you the signals
in the telephones or loud speaker. So,
when your set is working, current drawn
entirely from the H.T. battery will be.
flowing continuously across the vacuous
space in the valve, through the various
windings and through the 'telephones or
loud speaker. According to the kind of
valves you are using and the way in which
you are using them, a certain pressure will
be needed. This pressure is measured in
volts.

In some.circnits it may not be necessary
to have more than 30 or 40 volts, while
others using, say, a power amplifying valve

* 4, --s-s--a- es e*
Do you realise the de-
mands made on your
H.T. Supply ? Is your
battery big enough? This
article will tell you!
By THE EDITOR OF
THE "P.W" RADIO

CONSTRUCTOR.

4'

f

in the last stage, may require 120 or 15U
volts.

Whatever voltage you need, you lutist
also have current, and it is the H.T.
battery which supplies this current. I
have in my laboratory here a large number
of accumulators, both high and low tension.
There stands in front of me, as I write, a

This illustration shows how the sizes of H.T. batteries differ. The
smallest in size has the highest voltage.

large glass jar with sides 6 in. wide and
8 in. deep.

This is a two -volt battery. Alongside of
it. reminding one of the famous picture,

Dignity an Impudence," stands a tiny
celluloid box, also possessing two terminals.
This is a two -volt battery ! What, then,
is the difference between them ? Simply
this-the large jar will deliver current at
two volts in far greater quantity or for
a much longer time than will the small
battery. We say the capacity of the large
accumulator is greater than that of the
small accumulator.

We speak of the capacity in " ampere -
hours," that is to say, a battery which has
a capacity of 40 ampere hours will give
40 hours' supply of current at one ampere

(Continued on next page.)
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before it needs recharging, or 20 hours'
supply at two amperes, and so on.

Because the current supply taken from any
H.T. battery is relatively small, experi-
menters have been liable to overlook the
fact that a definite current is really taken,
and with modern power valves this may be
Very appreciable.. A milliampere, as you
know, is a thousandth part of an ampere,
and some of the dull emitters now used,
consume for filament current only 60
milliamperes. You will know, if you have
used these valves on a small accumulator,
that in spite of their small current output,
the accumulators still require re -charging.

What you may not know is, that some
of .the multi -valve sets now used take as
much as 30 milliamperes total plate current
from the H.T. battery. Expressed in
another way, the H.T. battery may .be
required to give a current half as great as
that taken from some L.T. accumulators !

Now H.T. dry -cell batteries, although
they appear to you as oblong boxes with
little sockets into which you push your
" wander plugs " are really made up of a
number of small cells joined in series. Each
of these cells contain a carbon and a zinc
electrode, the carbon being the positive
and the zinc the negative, together with
certain chemicals. The constitution of the
cell is such that when the carbon is joined
to the zinc through an electrical circuit
chemical action takes place in the cell and
current is generated. This is the current we
use for supplying the plate circuit of our
valves.

A pictorial lesson in the vase of grid bias

What I wish you to bear in mind in
considering the problem of the H.T. battery
is that each particular size of cell (each cell,
by the way, gives approximately one and a
half volts) has a definite limit to the current
which can safely be drawn from it. A
new H.T. battery can be made to give a
very strong current, even enough to light
the filament of the valve, but the effect on

A few typical high tension aoumulators at modern type.

such a battery is deadly. The faster you
take current from any H.T. dry battery (over
a certain stated figure) the more rapidly
does the cell deteriorate, far out of pro-
portion to the demand made upeln it.

For example, you may have a particUlar
H.T. battery which can be relied upon to
have a good life if you do not take more
than six milliamperes, and you might
imagine that if you take 18 milliamperes
you will obtain a third of the life. In
point of fact, taking 18 milliamperes from
such a battery may bring 
the life down to as low as
a tenth, so you see how
very wasteful it is to take
too high a discharge from
your H.T. battery.

The average size 60 or
72 -volt H.T. battery serves
excellently for a one, two,
or even three -valve set, pro-
yided you are not using
pOwer valves. For
multi -valve sets where
small power valves
are being used, you
should buy the larger
size H.T. battery. For
example, a super hete
rodyne will work for a Do not test your 11.

short time on small
H.T. batteries, but almost from the first
night there will be a drop in voltage, and
before long you will have to discard your
batteries as quite useless. -

If you buy the larger sizes, which may
cost three or four times as much, you will
not only get infinitely better signals after
the first night or two, but your H.T.
battery bill for the year will be considerably
lower than by buying a number of the
cheaper and smaller batteries and replacing
them more frequently.

Although I have a number of H.T.
accumulators in my laboratory, I also
make good use of the very large size dry
cells, and I have a set at the moment which

takes eight milliamperes regularly, and is
used by the family for many hours each
day, frequently until midnight. It is
running with three 45 -volt H.T. batteries
in series, is occasionally left on (by accident)
all night, yet the batteries at the end of
about eight months'. service have dropped
only 20 volts. The voltage is now about
115 instead of its' original 135. The small -
size H.T. battery if used on this sa would
have hid to be renewed. several times in
the same period..

You will now understand why I have
headed this article " The assault on your
bittery," and before closing it _I want to
emphasise the importance of grid, bias,

not so much for
improving quality (al-
though with loud sig-
nals you will notice a
marked improvement
by using it), but on
the life of your H.T.
battery. Let me give
you some actual figures
which I have just taken
on my valve -testing
set with a well-known
type of valve, very
popular foi loud
speaker use.

With 90 volts on
the plate and without

grid bias the current taken from the H.T.
battery is 91. milliamps. With this valve
the grid bias recommended by the makers
brings down the current to 31 milliamps.
or just about a third of that consumed
without grid. bias. You will thus see,
particularly on a multi -valve set, that the
correct adjustment of grid bias will quite
conceivably make your H.T. batteries last
at least twice as long.

My own practice, and one I can strongly
recommend for economical reasons, is to

T battery with a low resistance voltmeter.
will injure it.

adjust your grid bias as negative as possible
without sacrificing signal quality. Very
often it is possible to use more negative
bias than that recommended by the makers
before a noticeable distortion is produced,
with the result that you reduce the drain
on your H.T. battery even more.

Finally I would like to draw your atten-
tion to the pictorial diagrams accompany-
ing this article. Valves are drawn in such
a way as to Ldicate by their comparative
heights the comparative drain on the high
tension battery. Ins the figure on the previ-
ous page a few typical valves were tested
at zero grid volts. -On this page the value
of grid bias is very clearly proved.

This
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Note.-In this section Mr. Harris will discuss each week interesting points from
the large correspondence he regularly receives. Readers are invited to write to him
on matters of interest, and extracts from their letters, together with Mr. Harris' com-
ments, will be published from time to time. It must be pointed out, however,
that general and technical queries cannot be answered in this section, but should be
addressed to the Technical Query Department, complying with the conditions laid down
under the heading," Technical Queties" in each week's issue of POPULAR WIRELESS.

PERSISTENT
and uncontrollable oscillit;

tion in a neutrodyne or other neutralise d
Circuit, about which one of my corre-

spondents is worried, can be due to such a
variety of causes that it is impossible to
put one's finger on the trouble without
careful examination of: the set. Many
trouble's arise on the constructional side,
so that a few notes here may be of use to
this correspondent and other readers.

In the face of a certain amount of early
opposition to my views, I have preached
for years

.

the importance of considering
the actual physical lay -out of components
and wiring in a wireless receiver. Every
experienced home constructor is aware
that the same theoretical circuit is capable
of working in a number of different ways if
made up with different arrangements, of
parts. In neutralised sets the actual dis-
position of parts is of paramount import-
ance.

Two Objects.
In such a receiver we have to consider

the two main objects to be achieved. First
of all we must allow for an efficient transfer
of energy from one stage to another and,
secondly, we must counteract undesirable
feed -back of energy from one stage to
another. This feed -back of energy can take
several.paths, one being the feed -back due
to the capacity between the electrodes of
the valve, another the capacity between
adjacent wires (a very important path),
and, still further, a leakage of magnetic
fields between circuits.

In the Hazeltine neutrodyne arrange-
ment, so largely used in the United States,
the H.F. transformers are placed at a
certain angular relation to one another, so
that the interaction between the fields
shall be at a minimum. Whatever other
balancing arrangements are made in the
circuit if we alter the, angular relation ,of
these fields "to one another, the set' will
burst into persistent oscillation, and none
of the methods provided in the receiver for
neutralising will be effective. Possibly this
is one of the faults my correspondent has
flirt.

Again, if you were to take a carefully

designed factory built neutrodyne receiver,
leaving 'the components exactly in the
position as manufactured, but altering the
lay -out of the wiring, you would probably
find that uncontrollable oscillation would
again appear. Even in neutralised sets,
using screened or astatic coils, an alteration
in wiringtalay-out may make a tremendous
difference.

A Warning.
If you are copying an already worked out

design, remember that the disposition of
wiring and components is vitally important.
If you are endeafourina to design a receiver
for yourself from a theoretical 'circuit (not
such an easy task as it appears), remeniber
that numerous experiments may be neces-
sary 'to find the best position for the variDus
wires. Last year a well-knbwn American
manufacturer of a neutralised set told the
that it took many weeks of experiment in
their laboratories to 'determine the best
position of one of the grid -r tur.i '. i«a

A correspondent in Manchester asks me
a number of questions regarding screening
and screened- coils which could - only be
answered by a lengthy article and* result
of practiCal experiments rather than theo-
retical assumptions, which are often so
very misleading. Generally speaking, how-
ever, aril inclined to the view that the
best effects of Screening can ofily.- ob-
tai4ed -by screening the whole apparatus,

well as each H.F. stage separately.,
' While the Screening of coils haS produced

Marked .ifnproveinent, very similar results
are obtainabl with" astatic," " bin -ocular," ;
or, as 'they are often called; -"-fieldless
coils. It must be remembered that shield-
ing is designed to 'avoid 'both inttabtiOn'
lietween stages and direct pickiip of Signals'
through undeiired channels: For ticample;
it is very annoying" if your aerial 'circuit -
and the correct'path through the stages are
arranged to be very sharply tuned, giving
high selectivity, while' signals are picked up
directly on the wiring and detector stage.

An Analogy.
It is very similar to police supervision at

the gates' of a football match to prevent
people entering without paying, while,
simultaneously, thousands of people slip
through unguarded gaps in the fence!
It must be remembered that not only will
coils pick up signals ; with highly sensitive
apparatus, the connection wires between
stages and even the valves themselves, can
be quite efficient collectors of energy.

The Western Electric Company in America
have long shielded their apparatus most
carefully, both as a whole and between stages.
This season's American receivers show many
examples of complete screening.
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.,. Special Features in Next Week's FEE

Radio Constructor

 A RESISTANCE. AMPLIFIER
FOR YOUR PRESENT SET

" MEET THE METER ! "
 A valuable and helpful talk on measurements

in your receiver.
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Pinch -on tags for your batteryjleads will save much trouble and ensure good contact.
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A new and better transformer
is sweeping the country.

The heart of your amplifier is your transformer. Now
LISSEN gives you a transformer which surpasses any-
thing ever before available-users everywhere are learn-
ing that it is no longer necessary to pay a high price
to get a high-grade transformer. This new LISSEN
is being tried and tested under all conceivable con-
ditions everywhere-it is being enthusiastically and
largely bought by the trade for their own made-up sets.
Throughout the whole range of audible frequencies this
new LISSEN amplifies fully every note, every harmonic,
every overtone. That means realistic reproduction.
In the purity and power of its volume the results are
remarkable. You will appreciate at once the clearer
tones and greater volume.
Expensively made in all its details, traders at this year's
National Exhibition at Olympia, asked to name the price at which
they could sell it, invariably named a price close to £1. Many
said 25;-, and many even more than that.

TEST IT FOR 7 DAYS AT HOME.
If it fails to satisfy you after 7 days' test, take it back to your
dealer's or send it back to us. Do this, too. if you are not
convinced it is equal to any high-priced transformer you try
it against.

GUARANTEED FOR 12 MONTHS.
7 DAYS' TEST.

Turns ratio 3 to 1.
Resistance ratio 4 to 1.

Suitable for every set and every
valve you will want to use.

Use it for 1. 2, or 3 stages L.P.
Compare it against any for tone purity and power. You can get
it at your dealers, but if any difficulty send direct to factory.
No postage charged, but please _mention dealet's name and
address. Or can be sent C.O.D.

N.B. So good is this new LISSEN that see have unhesi-
tatingly withdrawn all our previous high-priced transformers,

QUALITY RHEOSTATS

previously

4/-

NOW

2/6
LISSEN quality-look how they are made-the wires
cannot move and short circuit-the contact brush rides
firmly yet smoothly-the heat -resisting former cannot
soften-there are accessible terminals-and the com-
bined knob and pointer will fit flush with the neat
photo -engraved dial when mounted. Lastly, note the
irresistible appeal of the price, made possible by our
big production programme backed by our new direct -
to -dealer distribution policy which cuts out all whole-
sale profits.

LISSEN 7 ohms rheostat, patented
Previously NOW

4/- 2/6
35 4/- 2/6
Dual 6/- 4/6
Potentiometer, 400 ohms 4/6 2/6

EVERY ONE LISSEN ONE -HOLE FIXING,
OF COURSE.

Baseboard mounting type same prices as above.

A VALVE HOLDER FOR
CLEARER, BETTER SIGNALS.

Because of its low loss
and low capacity qualities,
the LISSEN Valve Holder -
plays its part in getting
clearer, louder signals.
Sent out ready for base-
board mounting, as shown,
it can also be used for
panel mounting by bend-
ing the springs straight.

LISSEN VALVE HOLDER,
patented, previously 1:8

NOW 1 each

IMPORTANT TO THE TRADE.-Retailers who
have not already been notified of our new direct -to
dealer Policy of distribution should, its their own inter-
ests, communicate with us without delay. All orders
tnust now be sent to ,ss at Richinond, and not to usual
wholesale factor.

ISSEN LTD., 8-16, FRIARS LANE, RICHMOND, SURREY.

BUILD WITH THE BEST PARTS. L. 101
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CURRENT TOPICS.
BY THE EDITOR.

Square Pegs in Round Holes-The New Commission-That £4,000 a
Year-A Question of Nationality-The 14 -Valve Set-Not a Stunt -2 L O's

New Announcer.

BRITISH Governments seem to have an
unhappy knack of fitting square pegs
into round holes. A glance at the

new Broadcasting Corporation which we
discussed in these columns last week will
support this contention. The "Daily
News " has pointed out that the members
of this new commission, to say the least of
it, are middle-aged. Only one of the " Big
Five " is under forty and the average age
of the others is round about sixty. And
curiously enough, only the youngest of them,
Mr. J. C. W. Reith, who is thirty-nine years
of age, knows anything about the tech-
nique of running a broadcasting service.

It is- really amazing that when selecting
members for the new commission which is
to control broadcasting in the future, the
Government did not show a little more
imagination and a little more sympathy
with the needs of the public. They have
appointed people tee this commission who
are undoubtedly in their own sphere of
life very distinguished, and in many cases
very brilliant, but a more unsuitable' list to
appoint in connection with running  a
broadcasting service it would be hard to
imagine.

A Young Man's Job."
It would have been a much happier

selection if the Government had chosen one
or even more members of the commission
of a younger age. Broadcasting, it has
been pointed out, is a triumph for post-war
ideas and post-war inspiration, and it is
undoubtedly a young man's job. For four
years young men have made it the best
broadcasting service in the world, and it
seems more than unfair to scatter well -paid
jobs to others of another generation. The
chairman of this new commission is to get
£4,000 a year. At this rate of pay, Mr.
Reith is worth at least £10,000 a year, but
we don't suppose the Government will pay
him that.

There has been a good deal of criticism
regarding the nationality of the members
of the commission. It has been suggested
that a Scotsman and a Welshman should
have been included in the list. Scotland,
it is true, is taking a pioneer part in the
linking of radio with social and religious
problems, and perhaps in the future the
Government will be kind enough to allow
Scotland to participate in the control of
broadcasting. Wales, too, must not be
feeling particularly happy at the omission
of a Welshman from the Board.

But politics, as Emerson has pointed out,
is a deleterious profession like some poison-
ous handicrafts, and politicians have their
own ways of appointing commissions and
filling nice comfortable jobs with their own
particular proteges. .

But the Government has blundered and
upset thousands and thousands of listeners
by :.-he appointment of the new commission,
and this cannot be gainsaid. We only
hope that readers of POPULAR WIRELESS

will make a point of writing to their re-
spective Members of Parliament and urging
them to demand a discussion'of the matter
in the House before a commission takes
over the control of broadcasting at the
New Year.

Our readers must have noticed a good
deal of publicity in connection with our
fourteen -valve set and. Mars in the news-
papers during the last few days. It is
indeed amazing that the Press should have
devoted so much space to this topic of the
reception of signals from Mars. We must
confess that we are a little to blame for
this excessive publicity in connection with
Mars and wireless.

Some time ago, Mr. Dowding, the Tech-
nical Editor of POPULAR WIRELESS, worked
out a fourteen -valve set for the -purpose -of
reception, his aim being to control the set
efficiently on thirty  metres as well as on

The Tefag " Neutroflex " a popular German five valve receiver.

thirty thousand metres. And then, as
time progressed, we :raw in the newspapers
statements that Mars was again in a
favourable position for observation.

Now, publicity is very essential these
days, and when we sent out invitations to
the Press to inspect this fourteen -valve set
it was inevitable that soiree reference should
be made to the possibility of this set de-
tecting signals from a great distance,
possibly from Mars.

"Picking up " Australia.
But the main idea of this set has not been

a stunt one in connection with Mars. We -
would impress upon readers that this set
has been designed for something much more
important and much more serious, viz.,
the reception of broadcasting from Aus-
tralia.

On preliminary trial, the set has given
such extraordinarily satisfactory results
that we are now planning a series of ex-
periments in an attempt to pick up broad-
casting signals from the Antipodes, and
should these experiments prove successful,

we intend approaching the B.B.C. in the
matter and asking them whether they would
care to try it out at Kelton with a possible
view to broadcasting, via the British
stations, concerts, etc., picked up from
Australia.

But the Mars stunt seems to have filled
the public eye to such a great extent that
we are rather afraid the main object of
this fourteen -valve set will have been
missed, and the fact that Dr. Mansfield
Robinson sent out a special message from
Rugby to Mars created such hilarious
interest that we think we ought to make it
quite clear in this editorial that we did not
associate ourselves in any way whatsoever
with the attempts made by Dr. Mansfield
Robinson to communicate with Mars.

* *

However, our readers will appreciate the
joke, and we feel sure they will not lose

:sight of the main object of this fourteen -
valve set. Further details of the 'experi-
ments we are conducting with the receiver
will be published in due course in this
journal.

A New Announcer.
The new announcer at 2 L 0, the Honour-

able David Tennant, brother of Lord
Glenconner and nephew of the Countess
of Oxford and Asquith, cannot be said to
be a great success. We cannot help wonder-

ing why the Hon. David
Tennant has been
chosen for this new
position. It is t rue
that he is twenty-four
years of age and an
accomplished musician,
and that he is
keenly interested in
broadcasting ; b u t
honesty compels us to
say that. his voice is
not at all suitable for
the role of announcer.
There must be many
other young men in
less envious positions
than the Hon. David
Tennant Who wouldwel-
come the opportunity
of proving their worth
as an announcer for
the London station.

We have listened to the Hon. David
Tennant. broadcasting announcements
several times, and it seems that he has
still a very great deal to learn about the
art of elocution. It is surely not necessary
to read out a weather report in a declama-
tory way reminiscent of Sir Johnston
Forbes Robertson reciting " To be, or not to
be . . ."

But still, there it is, and we can only
hope that the Hon. David Tennant will,
in due course, pick up a few tips from his
less fortunate brethren at 2 L 0, and that
he will in time become worthy of the very
important role which he has to play in the
conducting of 2 L 0.

E "FURTHER EXPERIMENTS
WITH THE ' P.W.' 14 VALVER,"

f7 Is the title of an article by Mr. Dowding f -
which will appear exclusively in an E
early issue. Some very important data f,
in connection with this set will interest F -

every valve user.
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RADIO
BUILDING

SYSTEM
Each component is given an Adda Number.
The moulded panel serving as base and
standing on four brass legs, has 140
equally spaced holes, also numbered. To
construct, the components are fitted
through indicated holes and nutted up on
the back of the panel. Wiring is effected
by joining from point to point in accord.
ance with plan of circuit. That's all !

SIMPLIFIED TUNING
CONTROL.

NEW AND IMPROVED CIRCUITS.

OME WONDERS AT THE WIRELESS
SHOW.

A certain wireless engineer of repute
ated to have said that amongst, t
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A FASCINATING METHOD.
The simplicity of this system will
appeal to all wireless enthusiasts.
The ability to build up any Circuit
with the greatest ease, and then to
alter when desired to other circuits,
to conduct numberless experiments,
without wastage or scrap, renders
the " Blackadda way " a boon to
the novice as well as the expert.

THE ECONOMY OF THE SYSTEM.
As mentioned in the above para-
graph, parts can be used over, and
over again ; even the wiring is sup-
plied in six standardised lengths
fitted with terminal loops. For
connections the loops are simply
slipped into position and held by
nuts. No soldering is required.

TOOLBOX NOT NECESSARY.
A strong point for many is the en-
tire doing away with the use of
small tools. Construction of the
most intricate set is accomplished
by the aid of a small box spanner we
supply. Constructing or dismantling
is possible with a minimum of labour
and in the shortest space of time.

RADIO
BUILDING

SYSTEM
CONSTRUCTION BY NUMBERS.
We have devised this method so that the
veriest amateur can, without previous
technical knowledge, at once build an
efficient receiving set from a simple crystal
to an 8 -valve Supersonic Heterodyne,
acquiring a thorough knowledge, at the
same time, of the principles of wireless
which will prove invaluable. The advanced
experimenter, too, will appreciate the ease
and rapidity of our system. Starting with,
say, a -one-valve set, complete in itself.
additions can be made from time to time,
and a multi -valve set finally evolved at an
extremely low cost.

BLACKADDA COMPONENTS.
We supply all the materials and compo
ments required to -build up sets, and these
are of the highest grade. Should the
constructor, however, already possess
parts or desire to use those of any particular '
make, we can furnish a series of adaptors
for this purpose

BLACKADDA SERVICE SHEETS.
We issue a series of Service Sheets, in loose
leaf form, enabling the expert or amateur
to keep abreast of the times. For describ-
ing the various dew circuits and method of
construction these will be found of the
greatest value and easily understood and
followed. Price 3d. each.

BLACKADDA CIRCUIT BOOK.
This publication, besides describing and
illustrating our system and giving prices
of all components, includes much radio
information and details of over fifty.up-to-date
circuits. A most useful handbook. Price 1/ -

Results from Rlaekadda sets, con-
structed according to our instructions ,
are equal to any on the market.

If your local dealer is unable to supply, we
will forward direct on receipt of remittance

or C.O.D

The BLACKADDA RADIO Co. Ltd.,

SADLER GATE, DERBY
'Phone : 'Grain,

Derby 1820. " Blackadda, Derby."
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THIS H.T. BATTERY
-costs only 13/-,

-is made throughout in London,
-is sent post and packing free,
-reaches you, brim full of energy within a few

hours of manufacture owing to the enormous
number we sell daily,

-maintains its voltage for the longest possible time
owing to the extremely generous elements of
which it is made,

-will give you a long. life of loud, clear reception
free from all crackling noises,

-is tapped every 6 volts enabling you to apply the exact
voltage required by your valves for best results,

-is supplied complete with Red and Black wander
plugs-no extras to buy,

-is, in short, the FINEST IN THE WORLD
because no other H.T. Battery made (except
other Fellophone batteries) can come anywhere
near it in performance or value.

Other Fellophone Batteries are listed below. We can
only offer you. this astounding value because, by
supplying you direct we can save all the middleman's
profits and so give you a better battery for less money.

Order from us or from our Branches to -night.

54. Volt (with 3 volt tap for grid bias). Post FREE 6/6
60 Volt (tappedpi tehveEd3 arjo t?3laa suppliedck

plugs).
Post FREE''') 8/9

108 Volt (ctoamppp/cdteeveTtl? voltscd anadnupdaieJl 13/'wander plugs). Post FREE

FELLOWS, PARK ROYAL, NAV 10

Send for
48 -page

Catalogue
No. 33,

FREE

Branches

LONDON 20, Store Street, Tottenham Court Road, W C
(Museum 9200).

BIRMIMGHAM . 248, Corporation Street. (Central 435).
BRIGHTON . 31, Queen's Road. (Brighton 899).
CARDIFF . Dominions Arcade, Queen Street. (Cardiff 7635).
LEEDS: 65, Park Lane. (Leeds 21479.)
NOVINGHAM: 30, Bridlesmith Gate. (Nottingham 5551)
TON't3RIDGE : 34, Quarry Hill. (Tunbridge 172).

BUY DIRECT AND SAVE MONEY
E.Ps. 27a

IN 1111 111 111

REDUCED
PRICES

Increased demand and improved
methods of production have made it
possible to lower the cost of manu-
facturing LEWCOS Coils. We have
decided to give the public the benefit
of this saving immediately.

COIL No. Old Price. NEW PRICE

25 416 4/-
35 4/6 4/-
40 4/6 4/-
50 5/- 4/6
6o 5/6 4/9
75 5/6 4/9

100 6/9 5/9
150 7/6 6/3
200 8/6 6/9
250 9- 7/_
300 io/- 7/6

All enquiries for Lewcos Radio Products
should be made to your local dealer
Descriptive leaflet gladly sent on request to

The

LONDON ELECTRIC WIRE
COMPANY & SMITHS, LTD.
Playhouse Yard, Golden Lane, London, E.C.t _

Inductance Coil
"almost the same as
adding a stage of LS."

MT171-71-TIT-r-W-0-1111-7.7rDWJ
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THE INTERPLEX.
By 3. ENGLISH.

PART II (Continged)

UNIT No. 2 is the smallest of the units,
all components being mounted on a
panel 6 in. by .2 in., but the size of the

unit is no measure of its usefulness, as it is
applicable to all experimental work with
contact detectors.

Fig. 4 is the composite drilling and wiring
diagram, the disposition of the two detec-
tors, terminals, and jack being shown in
the photograph. Before assembling com-
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ponents, a locking device should be con-
structed .and fitted as described for No. 1.

The high potential terminal No. 9 of
Fig. 4 has soldered to it a length of, flex
terminating in a spade terminal which can
be connected to either detector. For this
purpose, one side of each of the detectors

is wired to a terminal behind
the panel. If the panel mount-
ing type of P.M. detector, as
illustrated, is -used, then the
terminal nut at the end serves
to secure the spade terminal.
From terminal 9 the circuit is
completed through the detec-
tor, and the output terminals
11 and 12, to input terminal 10.

The 'phones, or the input of
an audio -frequency circuit can
be connected either to the out-
put terminals 11 and 12 or to
a plug which, when placed in
the jack (D.P.S.T.), cuts out
the connection to these termi-
nals. Regarding input con-
nections, when this unit is
used in conjunction with Unit
No. 1 to form a simple crystal
set, the aerial end of the coil
is connected to 9 and the earth
end to 10.

We now come to the con-
struction of a very useful class
of unit, No. 3. This comprises
a variable condenser panel,
three units being used in the co replete sys-
tem, but, apart from the capacities of the
condensers, all three are identical in design
and construction.

The constructional work for
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this unit is very simple, a
panel 6 by 4 inches being
drilled as indicated in Fig. 5
and the condenser mounted in
the exact centre of the panel.
Six terminals and one locking
device are required, and when
these have been mounted, the
unit is wired as indicated in
Fig. 5. Connections should
be as short as possible consis-
tent with proper spacing, as
crowded, untidy wiring will in-
crease the minimum capacity of
the condenser.

Condenser Capacities.
As indicated in Fig. 5 there

are three terminals connected
to each side of the condenser.
Terminals 14, 16, and 17,
which are wired to the moving
vanes, will generally be con-
nected to points of low or
earth potential, and; as the high
potential terminals 13, 15, and
18 are connected to the fixed
vanes, no undue difficulty is
experienced from hand capacity
effects when using the unit in
sensitive circuits. Full details
of the uses of this class of unit
will be dealt with later.

Regarding the condenser ca-
pacities, constructors can use
such condensers as they may
have at hand, but for general
work, two '0005 mfd. and one

.0003 mfd. will be quite suitable. The addi-
tion of some slow Motion device such as a
vernier dial is a valuable addition to the unit.

(Continued on page 635.)
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Why Your Set
(1). The Name behind them.

They bear the imprint of John Scott -Taggart
and all that this name has come to mean, in the valve
World.

(2). Possess the right Dynamic curves.

They are designed and  tested on the basis of
Dynamic characteristic curves. The common method
is to have regard only to the static or ordinary
curve. The ordinary curve, while valuable for some
purposes, ignores working conditions, since it is taken
with a fixed anode voltage, Every valve in a wireless
receiver has, however, a constantly fluctuating
anode voltage, which, when the grid is made more
positive, becomes less than the H.T. voltage, while
when the grid is more negative, the anode voltage
rises to a value higher than that of the H.T. battery.
This is due to the variation in current through
the impedance always in the anode circuit of the
valve. This impedance may, for example, be an
H.F. or L.P. transformer, a choke, a resistance or
a loudspeaker.

This phenomenon is generally overlooked by
both manufacturers and many valve users. Every
type of S.T. valve, however, is designed to give the
right Dynamic curve which represents the conditions
with the impedance in circuit. The valve, more-
over, is tested dynamically, i.e., under operating
conditions.

(3). It is their curves that count.

All the operating merits of/ a valve, whatever
the type may be, are reflected in the characteristic
curves of the valve-provided, of course, that the
right curves are taken. The effect of electron emission,
the shape, sizes and spacing of electrodes, for example,
all produce an effect on efficiency which is notice-
able in the characteristic curves of the valve. That
is why S.T. Ltd. lay so much store by the curves
of their valves. Anyone can claim perfection and this
or that merit, but in the end the curves show defects
or merits. The Dynamic curve of a valve cannot
lie. It's the curve that counts !

(4). Like the Pyramids, they last.

However well a valve may work and however
good a curve it may have, this is no consolation if
the valve only lasts a few days or a few weeks. This
brings us to what many people regard as the most
important factor-the life of the valve. About 50
per cent. of the valves sold use thoria in their filaments
and often the power of emitting electrons seriously
falls off. The valve remains alight, but the emission
falls below the safe limit and signals become-to
many-unaccountably weak, and distortion also
arises. The S.T. valve has a torodium filament
and has a very long and useful life. If you buy
your valves on the basis of the length of service
they give, you will always choose S.T.'s. for they are
built like the Pyramids-to last.

(5). The Torodium filament.

The secret of the long life of the S.T. valve lies
first in the filament and secondly in the vacutfm.
The filament is made of torodium, a recently invented
alloy of precious metals which gives off, when heated,
a copious stream of electrons. This power of emitting
a generous supply of electrons remains throughout
the life of the valve, and, moreover, breakages through
the brittleness of the filament are unknown, as even
after being used for a long period it retains a strength

2 VOLT.
s.T.21 (KT.) wr

S.T.22 (L.F.)
14/

amp. - - 14/-
S.T.23 (Power)

wrs amp.- - 18/6

4 VOLT.
S.T.4x (H.F.) o'r

S.T.42 (Power)
oar'arpa.mp-. 1184,6

s.T.43
(Super Power)
was amp. , - 22/6

6 VOLT.
S.T.6r (H.F.) cer

amp. - - -
S.T.62 (Power)

18/8
wr amp. - 18/8

S.T0(s..62.3p

earmPpo. e r )

- 220

Hillr114%..*1 .....
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Clamours for Them
and pliability comparable to that of a steel cable.
The life is also largely attributable to the fact that the
torodium filament operates at so very low a tempera-
ture that it gives no visible glow.

(6). Extremely high vacuum due to the Barguet
process.

The vacuum in a valve is a feature which greatly
influences not merely the initial operation of the valve,,
but also its life. After a time, there is a tendency
for gases absorbed or " occluded " by the metal elec-
trodes in the valve to leak out into the space in the
bulb and partially spoil the vacuum. It has been
proved beyond question that the slightest traces
of oxygen, water vapour and other gases greatly
affect the electron emission and the life of the filament.
In the case of S.T. valves, the electrodes are heated
to a very high temperature to drive out every particle
of gas. These gases are then withdrawn from the
bulb by the Barguet process of evacuation, which
produces the highest vacuum known to science.
This high vacuum. is retained, and is a potent factor
in giving the S.T. valve a long and efficient useful
life.

(7). Economical, as they take very little current.

Economy in upkeep is n vital factor in the choice
of a valve. Hence the great popularity of dull -
emitter valves. Many so-called dull -emitters are,
however, very ex,travagant in current consumption
in comparision with the S.T. valves, which only take
la.' ampere in mast cases and 0.15 ampere in the case
of one of the power valves. Work out how mucl;t
this saves you in the cost of accumulator charging
and the fatigue of carrying accumulators to be charged.
The smallest increase above these figures means greater
cost and trouble.

(8). Not critical to work.

One of the most delightful features of the S.T.
valve is the fact that it is not critical to work. You
can, in fact, be careless. For example, the torodium
filament will work efficiently with or without a rheo-
stat or resistor. Many valves are very critical
on filament voltage but the 6 volt S.T., for example,
will work off any voltage between about 4.5 and
6 volts. Some valves only work at their best when
the accumulator is absolutely fully charged and sig-

If you cannot buy a valve froin your local dealer, write
direct to us. Send for folder containing full description
and curves to :

S.T. LIMITED, 2, Melbourne Place, London, W.C.2.
Telegrams : Esteevalve, Estrand, London. Telephone : City 7269.

....... iviir.#101111 %a?

nals " go off " after a time. The S.T. valve, however,
will continue to work until the accumulator runs
down.

(9). Non-microphonic and robust.

The S.T. valve is. non-microphonic. You cmi
tap it with impunity. It is very strongly made.
Built like a chronometer for accuracy and uniformity,
it is yet robust. Each electrode is supported in several
places to give strength.

(10). Every valve certified O.K. by John Scott-
' Taggart.

Every valve is tested under Mr. Scott- Taggart's
supervision and every carton is personally initialled
by him to certify the satisfactory characteristic
of the valve. The valves are uniform and every one
is a " pick,ed " valve. Any valve not coming up to
the required standard is destroyed.
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CATALOGUE
free

to all
HE Catalogue of Efesca Wireless Components,

with diagrams illustrating their use in various
circuits, will be sent post free to any amateur
constructor on request. The Catalogue is

more than a list --it is a fine 72 -page book of great value,
containing much technical information that will be
appreciated. Send for copy 573/6 to -day; your nearest
wireless retailer supplies Efesca Components.

1,1'holesa le only

FALK, STADELMANN & CO. LTD.,
83/93, Farringdon Road, E.C.1.
and at Glasgow. Manchester, Birmingham, Newcastle and Dublin.

EFESC.A. COMPONENTSSpecified in the
'Radio Constructor"

DUAL RHEOSTAT PI XED
TWIN TYPE

Altllllllllllllili

/./

VIATTIOLINIMARMVP,

14T

P

Consists of two separate formers
appropriately wound for bright or
dull emitter valves, controlled by
a common contact arm and knob

with common off position.
6/- each.

CONDENSER.

Ruby mica dielectric with copper
foil plates in moulded case.

001 MFD - 1/6
002 - 1/9
005 - - 119
006 - - - 119
0001'0005 MFD. - 1'3

IMPROVED 19271400EL

H N. ACCUMULATOR

H.T. 3
(60 VOLTS.

MODEL
SUPPLIED

READY FOR USE
NO FILLING
WITH ACID.

NO CHARGING
Dimensions er x 7' x 7i High
Weight Charged 16{lbs. Dr,/ 13 ;lbs.

Also supplied in 30 or 90 Volts at proportionate prices.

COMPETITION OPEN TO USERS OF THIS ACCUMULATOR.
Full particulars, includrng tonda Ions of ,o+1,/, it Ion, ;v:Zi 0, tti.,,a
Owing to the carious special features of our ii T Accumulator we &sue to give
it a distinctive name, and invite suggestions Prizes mill be avoided es follows:-

FIRST PRIZE - 75 GUINEAS
to the entrant of name adjudged the best.
SECOND PRIZE - 25 GUINEAS
to the trailer from whom the First l'rize

winner purchased his Accumulator.

The National Wireless Week, November 7tb-13th.

LET YOUR FRIENDS LISTEN."

WArrctoirtell ;ISP3
ACTON, LONDON, W. 3.

Telephone: Chiswick 3801 Telegrams:
(Privae Branch Exchange) "VanteriaAct-London:
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THE I NTERPLEX.
(Continued from Page -631.)

The Universal ValVe-Unit-No: 4 is one
of the most important of the units, being,in
fact the keystone of the system. -Although
it is small in size and of simple construction,
its relative importance from an experi-
mental point of- view will be realised when
we come to -consider its many applications
in association with other units.

This unit comprises a -panel 6 by 4 inches,
screwed- to a baseboard, 51 by 3 inches,

Lo 22 20 19

Borio)
21

4:102.3

vii

Pic?

A'

Gain
Cony: am.

0

Obr

oRw4f ;di Rh?
evigo :01/Y
sEct.c. B.i

the piece of ebonite forming the locking
device being fitted as indicated previously.
Fig. 6 is the drilling plan of the panel and
Fig. 7 the wiring plan. On the panel are
mounted, five terminals, three -sockets; and
a jack (single circuit closed), while in the
centre is the dual rheostat., with a variable
grid leak on the left. .The baseboard
carries at the rear an " Antipong''' valve -
holder and a grid condenser. Interchange-
able types of the latter are used here, one

clip being mounted on a piece of ebonite
screwed to the baseboard, while the other
clip is joined by a flexible Jeadto terminal
19-, This provides a connection to ithe grid
through a condenser of any desired capa-
city. Terminal 20 is connected straight
terfhe grid and 21 to L.T: negatiVe, these
three terminals, 19, 20, and 21 being the
input terminals.

The grid is also wired
to the end of the grid
leak furthest removed
from the panel, the other
end being connected to
a flexible lead terminat-
ing in a wander plug
which can be put into
the back of either L.T.
socket so that the leak
may be to negative or
positive. Terminal 22

_goes to the anode and
23 through the jack to
the H.T. positive socket.
These two output ter-
minals are provided pre-
ferably for connections
to any circuit or, com-
ponent .comprising the
radio frequency portion
of the anode circuit, and
any audio frequency cir-
cuit or component is in-
troduced into the anode
the plug and jack.

Withdrawal of the plug does not break
the anode circuit, but terminals 22 and 23
must be shortened if no coils, etc., are con-
nected. .

When wiring up, connections
should be made as short as
possible consistent with good
spacing so that interaction
between various leads may be
redticed to a minimum. If
wires to the valve -holders are
soldered to the tags thereon the
terminals also provided may
be reserved for any further
experimental connections, but
the terminal connections on
the panel have proved quite
sufficient for all purposes no
matter how the unit is used.

circuit by means of

For- Unique Circuits.
It should be noted- that the

rather peculiar mounting of the
grid condenser is the one posi-
tion in which unwanted capa-
city effects are minimised, and
the constructor should not
alter this position unless ab-
solutely necessary. The method
of connecting and neing this
unit will be dealt with more
fully later. In passing it may
be mentioned that this unit
can be adapted. to four -elec-
trode valves by providing an
extra terminal for a free con-
nection to the second grid.
Such an addition will be neces-
sary when experimenting with
 Unidyne circuits.

The construction of Unit
No. 5, the audio -frequency
coupler, presents no difficulty,
its design being quite straight-
forward, and the disposition
of components is Clearly shown
in the photographs.

The body of the unit comprises a -

6 by 3i in., drilled as indicated in Fig. 8,
and screwed to the baseboard, 81 by n in.,
'underneath' whie:.h. "the locking device is
fitted as described -for Unit No. 4. Tho
transformer is screwed down in the centre
of the -baseboard-- with a. fixed condenser -
holder on each side. Between the trans-
former and the panel is the holder for

A photograph of the frame with
only one condenser unit in position.

the anode resistance, which may be
a variable type if desired.

Fig. 9 is the .wiring plan, and it
shotild be noted that connections to
the transformer from terminals 24,
26, and 28 are flexible leads termi-
nating in spade terminals, thus
enabling connectionsjo primary and

secondary to be readily changed. Also, the
leads from terminal 29 and from one ter-
minal of the secondary going fo the grid
bias battery are also flexible, and terminate
in wander plugs which are so connected that

(Continued on next page.)
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THE INTERPLEX.
(Continued from previous page.)

*
they may be plugged together when no grid
bias is needed. The grid bias battery is
held in position by clips screwed to the
baseboard behind the transformer.

When using the unit as a simple trans-
former coupler between two A.F. valves,
one Unit No. 4 is placed on each side, and
the output terminals 22 and 23 of the first
valve unit joined to terminals 24 and 26
respectively. Output terminals 28 and 29
are then connected to 20 and 21 of the
second valve unit, and the grid bias plugs
of unit 5 adjusted as required. If the
grid leak of the second valve unit is left
in, it acts as a high resistance across the
secondary of the transformer, as sometimes
required in amplifiers. When used as a
choke -capacity coupler, input connections
are made to terminals 24 and 26, and a
lead taken from 27 to 19 of the following
valve unit, the grid condenser of which is

927 4

26

30

01? My: SY
Chf ,Co. or
.c No. /3/

fia M/16)
PR-^'
ciego: ay 61,
sectlo. 8./32

changed for one of suitable value, while
the grid leak plug is placed in the negative
L.T. socket. To change from choke to
resistance -capacity coupling, all that need
be done is to remove the input connection
to 26 and place it in 25.

This unit also provides terminal con-
nections to a choke, one or two fixed
condensers, a high resistance or a variable
grid bias battery, and the necessary
arrangement of connections can be easily
worked out from Fig. 9. The .0001 mfd.
variable condenser is really included to fill
up panel space, but is of use where a small
variable -coupling condenser is required, the
terminals for which are 30 and 31.

The Two -Valve Amplifier.
The last of the units to be constructed

is ,To. 6, the two -valve amplifier which is
quite a compact little unit for its size, and
although components may' appear to be
rather crowded together, it certainly works
admirably. The dimensions of this unit
were' intentionally reduced to file lowest
limits, so that ample cabinet space would be
available for the other units. Hence a little
extra care will be necessary hero when
mounting and wiring up the c,omponents.

The frame of the unit consists of a panel,
6 by 6 in., and a baseboard, 54 by si in.,
tinderneath which is fitted the locking
device. A strip of wood is screwed to both
panel and baseboard, as shown in the
photograph, and this prevents the base-
board from sagging beneath the considerable
weight of components mounted on it.
Also, the addition of this strip makes the
unit as a whole quite rigid, and it can be
lifted -in "and out of the cabinet without
fear of straining anything.

On the panel, which is drilled as indicated
in Fig. 10, are mounted four terminals,
two rheostats, two jacks (D.P.S.T. and

(Continued on page 651.)
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Here's Proof that
the ' LOTUS' Survives

Shock and is
anti-microphonic !

Prices :
Combination
GRID LEAK
and VALVE
HOLDER

3/9
VALVE

HOLDER
With

Terminals

216
VALVE
HOLDER
Without

Terminals

2/3

EIGHT
Lotus Valve Holders

fitted with large power
valves and fixed to tailboard
of a Ford motor lorry, driven
over rough roads for 30 miles
survived the test.

At the finish each spring was
as it started-perfect. No
damage or looseness at the con-
nection of leg socket and spring
-no valve became loose from
the holder. Both were elec-
trically perfect all the way.

That is why we guarantee the
security of Lotus Valve Holders
against shocks and vibration.

Fit the Lotus to your set and
protect your valves

From all Radio Dealers

Jams.
VALVE HOLDER

Pat. No. 256833.

Made from best bakelite moulding with
springs of nickel silver and phosphor

bronze valve sockets.

GARNETT, WHITELEY & CO., LTD.,
Lotus Works, Broadgreen Rd., Liverpool.
Itfakers of the famous " Lotus" Vernier Coil Y, older.

111"WAW/C4704447Aialiii07/4704424iiiitli

HERE Is the last word in Variable Con-
densers. Geared movement combined
with low -loss design-made by a fam-
ous firm of scientific and radio instru-
ment makers, built with the precision
and finesse that only makers ofscientific
instruments know how to impart.
A TYPICAL FEATURE is the unique
smoothness of the 200-I ratio geared
vernier control that enables the minut-
est adjustment to be made. There is
not the slightest trace of backlash.
The condenser is solidly built of brass
with porcelain insulation. A dust -
proof case is provided for the gear
mechanism, and the stout stamped
endplates are entirely insulated from
the rotor vanes by ebonite and from the
fixed vanes by porcelain, making hand
capacity negligible. Conne6tion to the
rotor vanes, which are of decrement
shape, is made by a soldered pig -tail to
the spindle. Definite stops are provided.
Fixing is by the one -hole method.
CAPACITIES. 000 i in f d. .0003 m f d, LI as. 6d..0002 ,, .0005 ,,

.00075 ,, . LI 7$. 6d.
Obtainable at all radio dealers or direll

W. G. PYE CO., GRANTA WORKS,
MONTAGUE ROAD, CAMBRIDGE

Manufaanrers of Scientific Inftruments and Radio Apparatus

roAotcr'''
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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.

PHILIP'S H.T. UNIT.
IF the Board of Trade laid down rules and

regulations regarding the use of H.T.
and L.T. units on house lighting mains,

we wonder how many of those on the market
would obtain a certificate. As a matter of
fact, it is, in our opinion, high time some
central authority did undertake the re-
sponsibility of framing such " safety first "
laws and of seeing that they were adhered to.
Anyway, wireless amateurs and listeners
would be well advised to obtain their
main units only from trustworthy manu-
facturers-manufacturers whose very names
are an indication of reliable apparatus.
There is no doubt but that the Philip's
H.T. supply unit would fulfil the " safety "
requirements of the most critical authority.
As is usual Philip's practice, the unit is
enclosed in a fireproof metal case, and is
designed on true " safety -first " lines.

The unit embodies a half -wave rectifier

and, using a dull emitter valve of special
design, it is very economical. A feature
that appeals to us is the neat little metal
plate which, fixed permanently to the case,
gives detailed instruction as to the use of the
unit.

Two H.T. plus tappings are provided, and
a considerable variation of voltages is
obtainable by a filament adjustment. An
earthing terminal is provided, and proves
very effective and greatly assists in stabilis-
ing the unit and in cutting out " hum."

On test, this Philip's unit gave excellent
results, and, as previously indicated,
current consumption proved to be practi-
cally negligible. Sufficient H.T. current
was available to operate a receiver employ-
ing two L.F. power valves and reception
was practically as silent as with batteries,
and decidedly was the supply of H.T. snore
constant and reliable than with some
batteries.

The first cost of such a unit is heavy-
in this case it runs to £7 10s., but running
costs are so light that the far-seeing amateur
will see that in the long run this method
of obtaining H.T. is an economical one all
through. Certainly it is a trouble -free
method, and one no more likely to let a
listener down than the very supply mains
from which it derives its current.

DX PLUG-IN COILS.
Mr. John T. Nichols recently sent us

some of his DX coils wound to the Spider "
specification. They gave excellent results-
results just as good as those given by our
original coils.

The special aerial coil, which is provided
with a tapping terminal nicely placed on
the top of the coil, is priced at 4s., at which
figure we consider it good value for money,
considering the special nature of its windings
It deviates slightly from our specifications
in that the two windings are wound multi -
layer fashion one above the other,, but this
does not appear to cause the trouble that
might have been expected. It will be
remembered that Mr. Nichols wound all
the coils used in our special fourteen -valve
receiver.

ANOTHER MULLARD VALVE.
Every valve in a multi -valve receiver is a

very important item, but none is so vital
as that last one, the one that precedes the
loud speaker. It is in the last L.F. stage
that really fearful distortion can occur,
more especially if the valve used is unsuit-
able for the task imposed upon it. An
inefficient H.F. valve will probably cause a
great loss in sensitivity, but an inefficient

(Continued on page 640.)
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H EAR THIS GRAMO -SPEAKER
G0 to your Dealer and ask him to show you the new, to your nursery or domestic quarters by mean; of

inexpensive T.M.C. Gra:n 3 -Speaker. Fit it to this wonderful instrument. Try one with your large
your gramophone-it only takes a moment-or to loud -speaker for stereoscopic tone experiments. You will

your home-made or purchased horn, and avail yourself be delighted with the reliability, performance and tone of
of the wealth of entertainment it the Gramo-Speaker. It has no equal
offers, far below ordinary loud -speak. Ask for the new T.M.C. Catalogue at your local because like all T.M:C. Radio Pro-
er price. Again, you can easily ob- wireless shop or we will send a copy free on request. ducts, the Gramo-Speaker is the best
tain a cheap loud -speaker extension Please mention the name of your usual dealer. of its kind, yet its price is only 1316

Other T.M.C. Radio Specialities.
LOUD SPEAKERS : Concert Grand,
25 10 0 ; " Standard," £4 5 0; "Junior,"

£1 10 0; Minor,- 17s. 6d.
HEADPHONES: No. 3 (Lightweight) in
cardboard box, 17s. 66.; No. 2a Heavier
Model, 15s. Od. (Plush lined cases 2s. 6d.

extra, net:.)

TIMC
Telephone Mainufacturing Co.14d.

HOLLINGSWORTH WORKS WEST DULWICH S.E 2L

Other T.M.C. Radio Specialities.
CRYSTAL SETS: From P's. to £2 7 8.

LOW CAPACITY KEYS: s. d.
No. 1, 12 Pt., 3 position, 7 0
No. 2, 6 Pt., 2 position, 8 0
No 3, 24 Pt., 3 position, 15

Prices do not app/g to the Irish Free State.

12 Months' Guarantee. 12 Months' Guarantee

Why buy an imported Transformer of
unpedigreed stock when you can buy a
guaranteed British Transformer for 7/6 ?
The EMPIRE doesn't need a shroud.
There is no bad workmanship to cover.
75% of total weight is iron. core and
copper wire. Open to inspection.

PURITY WITH /COW AMPLIFICATION
'Equal to a high-priced British Transformer in
performance at the price of a cheap foreigner.

If your dealer cannot supply SEND TO US.

1E1,441P11 11%IE
T izt..ANd-P COMM
THE H.T.C. ELECTRICAL CO., LTD.,
4, Boundaries Road, Balham, London, S.W.12.

'Phone ; Balterscq 0374.

7, 6

7/6

7/6

7/6

7/6

7/6

7/6

7/6

7/6

7/6

7/6

7/6

7/6

7/6

Weak Joints
need Strong
Treatment

An imperfect joint . . . a tiny
leakage . . . gone are the chances
of good, long-distance reception.

The Fluxite Soldering Set will ti x

all joints quickly, and for ever. No
trouble . . . no mess and
so simple.

SOLDERING
I 7/6FLUXTE

SET-Complete
All Hardware and Ironmongery
Stores sell FLUXITE in tins,

price 8.1., 114 and 218;
Another use for Fluxite-Harden-
ing Tools, and Case Hardening.

"Ask for leaflet on improved
Ltd.

thods.
FLUXITE, Ltd. (Dept. 324),
Rotberhithe, 3.1%16. 7 -

MIME
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*
APPARATUS TESTED.

$ (Continued from page 638.)........ 4-6*

last stage power valve may not mean, only
a mere difference between strong and very
strong signals, but the difference between
harsh, grating reproduction and pure,
mellow speech and music.

Of course, a good valve used incorrectly
may give as bad results as a bad valve with
every refinement in the way of ample
H.T. and grid' bias. But one must start
right, and that brings us to the real point
of this discourse-the Mullard D.P. 425,
a power valve with which we have obtained
excellent, results.

Rated at 3.8 volts, -25 amps., and re-
quiring from 75 to 150 volts H.T. with
from 5 to 22 volts grid bias, this Mullard
valve is suitable for use with large loud
speakers. It has -an impedance of some
3,500 ohms and can handle very, large
inputs without causing distortion.

It operates at an extremely low tempera-
ture, and there is practically no glow at
all from its filament. For the power that
it can deal with it is an extraordinarily
economical valve, and in view of its very
" dull " nature it must have a very long
life. We can thoroughly recommend this
Mullard D.P. 425 power amplifying -valve
as a " last stager " that will pass all tests.

DUBILIER UNIVANE VARIABLE
CONDENSER. -

The Dubilier " Univane " Variable Con-
denser is an extraordinarily,. ingenious
component. The vanes are more or less

conventional in shape, 'and number twenty-
six in all. The thirteen moving ones
operate in sequence. For instance, sup-
posing all the vanes are " in " (maximum
capacity). One revolution of the dial
causes the first vane to move ; on the
commencement of the second revolution of
the dial the second vane is picked up and
moved from a minimum to a maximum
setting, and so on. Reversing the direction
of the dial rotation the same thing happens
in a reverse direction. Thus the dial must
be turned thirteen times in order to cover
the min. -max. range. Throughout the whole
of this the control is
never on more than
one plate, so that when
any one is in gear it
can be carried to its

miry.or m. position
independently of all
the others.

An indicator at the
edge of the di=al
plainly shows which
vane is in use -and
thus exactly at what
point the variable is
being operated.

Despite the novel
results the mechanism
is very simple and
cannot jam or get into
trouble.

The movement is
a true "vernier," and
as it can be so accu-
rately calibrated.
experimenters will
appreciate its value.

The " Univane " is beautiful] y con-
structed and well up to Dubilier standard
in general design and finish. It is not the
sort of variable we should use on a broadcast
receiver for it takes so long to get from the
max. to min. settings, but doubtless it will
appeal strongly to the " precisionist." The
price is 25/- and the rated capacity, .0005
mfd.

The American Radio Corporation, Ltd.,
Bond Street, London, inform us that they
handle the Cone speaker and other Radio
Fonndation, Inc.. products in this country.

A demonstration of the process of manufacturing Mullard valves given recently
at Selfridge's.

"YOU'LL CONVERT
YOUR

RIGID
HOLDERS
NOW "

Fig. 975.

Code Word

JUST PLUG "WOBBLERS"
THEM IN! (e3r11111Sietrieofd)4

Full Size Illustration.
Fig. 974.

Full Size Illustra ton.

Fig. 976.

Code " DUAL "
PURPOSE

DOUBLE ENDED. Price 1/9 each.
THE FOOL -PROOF HOLDER
FOR BASE OR PANEL FITTING
OR IN ANY OTHER POSITION.
The smallest and neatest combined
holder on the market. No joints because
the soldering tag is the same piece of wire
as the spring. Chow cards and display
cards free.

Code "WOBBLY" Word.
PRICE 2/3 each.

THE IDEAL
EXPERIMENTERS HOLDER
TOO SIMPLE TO IMPROVE
For the genuine experimenter who must
have a holder without capacity, and per-
fectly sprung, Hunt's WOBBLY is
ideal. It is impossible to have fewer parts,
or to better insulate, separate or spring
them. Separately sprung legs are far more
effective titan a closed -in sot. d spring top.

Full Size
Illustration.

Word.

Made under Patent 242057124. Pros. Pats. 30670/25 and 40126. by:-
A. H. HUNT, Ltd. (Dept. 12), Croydon, Surrey.

fr)- ELECTRIC
SOLDERING

IRON
For constructing
your New Set -
In Various

Sizes

Send P.O For I0/ -
and the Iron will
be forwarded

Post Free
State Voltage

SAVIILF 54 CO, LTD.,
Specialists in Electric rook ifir over 20 Years

115 SOUTHWARK ST., S.E.1.,
7e/ephone -Centro/5172 and Hop2734-.

0111/0.- YOURS
FOR 1

The Celestian, Etho-
vox, Amplion, Primax,

Brown, R. S. N.
You can select any one of the world's
Famous Loud Speakers, and we will
deliver it free to your address for ONE
POUND. The balance of purchase
price we will accept by extended

monthly payments.
WRITE TO -DAY.

HENRI & CO. (Dept. A),
160, Victoria St., London, S.W.1.

WRITE FOR
LEAFLET
TO -DAY.

Every one of these highest
grade instruments is
FULLY GUA,RANTEED
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Igranic
Triple Gang
Condenser

LOW LOSS
DUAL

VARIABLE
CONDENSER

IGRANIC DUAL VARIABLE CON-
DENSERS are particularly rigid, so
that there is no risk of the plates
getting out of alignment or of the
accuracy of tuning being affected.
.0003 mfd. (Dual) .. .. 22'6.0005 , . . . . 27 -

Write for the
new IGRANIC
CATALOGUE
:: R.34 ::

A good circuit
deserves the
best components

ALWAYS USE

IGRANIC
ELECTRIC Co.Ltd.

and now the
IGRANIC Til)Z fl
IGRANYC GANG CONDENSERS

successfully solve the problem
of single knob control.
Small compensating condensers con-
nected in parallel with the main
condensers enable each section to be
exactly equalised without the necessity
of altering the relative settings of, the
main condensers.
The Igranic method is simple and prac-
tical and preserves the accurate square
law tuning of the condensers as a whole.
Twin Gang Pattern .. 12 10 . 0
Triple Gang Pattern .. £3 , 15. 0

SEND FOR LIST No. R.34

LOW LOSS
SQUARE LAW

VARIABLE
CONDENSER

IGRANIC VARIABLE CONDENSERS
have earned the reputation of being
the "choice of experts - and
amateurs." Ask your dealer to
show you one.
.00015 mfd. 17/- '0005 mfd. 21 6
0003 ,, 18/6

IGRANIC ELECTRIC C° LT.D
LONDON: BEDFORD:

149, Queen Victoria Street. Elstow Controller Works.

MANCHESTER LEEDS NEWCASTLE
GLASGOW BRISTOL BIRMINGHAM CARDIFF

.001 25/ -

Always use the Igranic
Indigraph Vernier
Knob and Dial. Gives
smooth slow motion
control entirely free
from backlash. in
PRICE 1

SPECIFY

PRODUCTS

ALEADING valve
manufacturer reports

that - exceptionally good
loud speaker results
were obtained -with the
Watmel Auto - Choke.
"Speech was clear and
sharp and music tree
horn distortion."
Get full particulars of Waimel
Auto -Choke, Grid Leak, and
Combined Fixed Grid Leak
end Fixed Condenser from
your dealer, or write direct
to manufacturers.

THE WATMEL WIRELESS CO., LTD.,
332a, GOSWELL ROAD, LONDON, E.C./.. cieTilleenVieteeo

Representative for Lanes, Yor;is, and Cheshire:
Mr. 3. B. LEVEE, 23, Hartley Street, Leyenshulme, Manchester.

MANEL
TERMINAL TAKE

WANDER PLUG

'Phone IUSEUM 0708.
MAXEL BATTERY & co 2, Maxel House, 28. Clipstone

ELECTRICAL 't Street, Gt. Portland Street, W.1

The New MAN E L
Accumulator
GUARANTEED 12 MONTHS.

AMPERES (Intermittent)
' 44 CC c3 110

2 -volt 17/6 9,6 (19 14 6
4 -volt 151- 19'- 22 6 26 6
6 -volt 2216 27 9 33 6 39 -

'1/07. PAID to your door in 24
ours. 2-v. 11-, 4-v. 1/6, -v. 2i -

DO YOU KNOW, we can
rebuild your L.T. Battery under
6 months' guarantee, at a low
cost. If beyond repair, scrap
allowance off price of Maxel
Battery. Delivery 3 days.

SEND IT NOW.
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All Editorial Communications to be addressed to The Editor, POPULAR
WIRELESS, The Fleetway House, Farringdon Street, London, E.C.4.

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

F.R.G.S.

Technical Editor :
G. V. LOINDING, Grad.I.E.E.
Assistant Technical Editors :

K. D. ROGERS. P. R. BIRD.

Scientific Adviser :
Sir OLIVER LODGE, F.R.S.

Staff Consultants :
Dr. J. H. T. ROBERTS, F.Inst.P. ; J. F.
CORRIGAN, M.Sc., A.I.C.; C. E. FIELD, B.Sc.;

E. J. SIMMONDS, M.I.R.E., F.R.S.A.

Foreign Correspondents :
F. M. DELANO, Paris ; Dr. ALFRED
GRADENWITZ, Berlin ; L. W. CORBETT,
New York ; P. F. MARTIN, Italy ; W.

PEETERS, Holland.

The Editor will be pleased to consider articles and
photographs dealing with all subjects appertaining to
wireless work. The Editor cannot accept responsibility
or manuscripts and photos. Every care will be taken

to return MSS. not accepted for publication. A
stamped and addressed envelope must be sent with
every article. All inquiries concerning advertising
rates. etc., to be addressed to the Sole Agents, Messrs.
John ii. Lite, 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 speci-
alities 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 be forwarded to our own. patent
advisers, where every facility and help will be afforded
to readers. The envelope should be clearly marked
" Patent Advice."

TECHNICAL QUERIES.
Letters should be addressed to : Technical Query

Dept., " Popular Wireless," The Fleetway House,
Farringdon Street, London, E.C.4.

They should be written on one side of the paper
only, and MUST be accompanied by a stamped
addressed envelope.

Queries should be asked in the form, of the numbered
questions: (1), (11), (3), etc., but may be accompanied
by a short letter giving any necessary additional
particulars as briefly as possible.

For every question asked a fee of Gd. should be
enclosed. A copy of the numbered questions should be
kept, so that th, replies my be given under the
numbers. (It is not possible to reproduce the question
in the answer.)

BLUE PRINTS. A series of 20 Blue Prints can be
obtained from the Query Dept. price 6d. per Blue
Print.

Only a limited number of circuits are covered in
this series, and full details of the circuit arrangement,
available in Blue -Print form are published fortnighthe
in the advertisement columns of this journal.

All other back -of -panel diagrams are specially
drawn up to suit the requirements of individual
readers at the following rates : Crystal Sets, 6d. :
One -Valve Sets, 6d.; One -Valve and Crystal (Reflex),1s.;
Two -Valve and Crystal (Reflex), ls.: Two -Valve Sets,
ls. ; Three -Valve Sets, ls. ; Three -Valve and Crystal
(Reflex), ls. 6d. ; Four -Valve Sets, ls. 61. ; Multi -
Valve Sets (straight circuit), ls. 6d. Except SUPER-
HETERODYNE DIAGRAMS, all of which, irrespective
of number of Valves used. are 2s. 6d.

If a panel lay -out or list of point-to-point connec-
tions is required an additional fee of ls. must be
enclosed.

Wiring diagrams of commercial apparatus, such as
sets of any particular manufacture. etc., cannot be
supplied. (Such particulars can only be obtained
from the makers.)

Readers may submit their own diagrams, etc., for
correction or for criticism, The fee is ls. per diagram,
and these should be large, and as clear as possible.

No questions can be answered by 'phone.
Remittances should be in the form of Postal Orders.

uost
ndAia wery)

- -
Panel and Baseboard Lay -out.

" 2-VaLvEh" (Hanwell, Middlesex).. --4 am
going to build a 2 -valve receiver to receive
London on a small loud speaker and distant
stations (Continental and B.B.C.) on the tele-
phones. The circuit that I wish to use is on
the lines of that given by the pictorial blue print.
No 11, but instead of building a flat panel
set, like that illustrated on the blue print,
1 wish to make a receiver with an upright, panel,

(Continued on page 644.)

Every air Cr,. -n 5

1111.1.011,11. LTIlli11/W JIM

Phone -Joy
Only truly experienced when listening -in
on Bowerman's Phones. ' There- is a
charm, comfort and clarity about these
instruments that is beyond praise and
beyond rival. Get a pair to-day-they
will amaze and delight you and reveal
undreamt -of powers in your sets. Obtai:-
able from Harrods, Selfridges, and
all leading twireless dealers
or direct. under guar-
antee. P.O. 12,'6.

For
B.B.C. riECO proriESReceptim

Bowerman's Phones, 10-12, Ludgate Hill, London, Eng.

SUPER
POWER

Registered Trade Mark.

Makers of the
original world-famous

' RECO': Low Loss FORMER
As used in sets that took the first four
prizes at the 1926 " Manchester Evening

Chronicle " Wireless Exhibi-
tion and the set that won the
Gold Medal at the 1926
Amsterdam Exhibition.
Size : 3 inches diameter to outside
of wings. Prices :
6 inch lengths 3,'-- (Postage Pd.) :
4 inch lengths 2'- (Postage 6d.);

[
3 inch lengidiS 1'6 (Postage od.) .,

Write for List " C."
Ebonite Rods Tubes and Sheets, Panels guaranteed free from surface leakage.

THE BRITISH EBONITE Co., Ltd Hanwell, London, W.7.

,,111,111,,,i,..
.,

=

=

The latest
.circuit

Having decided to make upthe latest circuit, why not
get in touch with us?
This will save both time and trouble,
as our stocks are always new and
right up to the minute. See the
latest in Screened and tapped Coils.
Illuminated Tuning Dials and every-
thing you cannot get elsewhere.

OUR INTERNATIONAL RADIO CATALOGUE'
(3rd Edition) will be sent to all enthusiasts
sending 6d. to cover cost of postage and packing,

WILL DAY, Ltd. (Dept. R)
19, LISLE ST., LEICESTER SQUARE,

LONDON, W.C.2.
= "telephone: Telegrams:

ffeRens 4577 Titles, Westrand, London.

:511111)1111111111111111111111111111h111111111111111111 11111111111111111111111111111111111111111111111111111111111110
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ALL THE LATEST
"P.W." SETS

Supplied as finished instruments
or in parts for home construction.
NOW is your opportunity to acquire a really good set at a very

reasonable price. Under the famous PILOT service; you can
obtain from us all the parts for any set published in the various
wireless papers, and you may rely upon receiving free advice and
help from our Technical and Service Department. On the other
hand, if you prefer to have your set ready built, we can supply it at
a small extra cost. In either case, you are assured of first-class
results.

A Typical "Pilot" Receiv?r.

This Week's Attraction :

The " HALE " 2 -Valve Set
(Described in this issue)

ail This Receiver follows upon the " Hale "
1 -Valve set, which has proved one of the
most outstanding Receivers of recent months,
Here are the prices :

FINISHED INSTRUMENT, approved by,Mr.
being equal 'to the original model in every respect.

HARRI'

Highest quality components throughout, including
Marconi Ideal Transformers, etc.kerial.Tested 10 10 0

Hale and Marconi Royalties Paid.
PILOT kit of components-_ (to make the Set as

described in this issue) .. - 4 7 6
Polished Ebonite Panel, io" by 7" by i", drilled 6 0
Polished Mahogany Cabinet and Base.. .. 17 6

When a complete Kit of Components is ordered, a Marconi Royalty of I__(3
per Valve Holder is payable and should be remitted with order.

QEvery finished set we sell is tested under the
supervision of CAPT. TINGEY,

(Late of Radio Press Liboratories)

"P.W." SPIDER SET.
A phenomenal demand has
arisen for this popular Set.
Are you building it the safe
PILOT tray

Finished Instrument f s. d.
(Aerial tested and
guaranteed, less

, coils and valves)..'12  o 0
Marconi Royalties .. x 17 6
Complete PILOT Kit

of parts .. .. 6 16
Rcd Triangle' Ebo-
nite Panel 15" x
(matted and drilled) i 2

Polished Mahogany
Cabinet and Base-
board r

9

LET YOUR
FRIENDS LISTEN!

The PILOT MANUAL.
contains illustrated details
of a number of up-to-date -
sets which we thoroughly
recommend. Much useful
information on soldering,
assembling, testing, etc.,
is also included.
Post free 3d.

THE PILOT MANUAL

PET 0-S CO TT
Head Office & Works : 77, City

CO., LTD.
Rd., LONDON,

Branches : 62, High Holborn, London, W.C.1. WALTHAMSTOW-210, Wood
Street. PLYMOUTH-Bank of England Place. LIVERPOOL -4, Mau:beater Street.

1011:1r..1111=91111M9
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H.I. DRY BATTERIES.

FOR

STEADY

PERSISTENT

SERVICE.

REG. TRADE MARK

SEE THAT

THEY BEAR

THIS

TRADE MAU!

TALK No. 2
The Use of Negative Grid Bias

The heaviest drain on the 11.T. battery is almost invariably
due to valves functioning as low frequency amplifiers, - and
where a high anode voltage is used. it is very necessary to employ
a negative grid bias battery,- not only -to -ensure purity in repro-
duction, but also to reduce the drain on the H.T...baltery. The
higher" the 'Value of negative grid bias the smaller will be the
amount of current drawn from the H.T. battery, and therefore
as high a value of negative grid bias should be used as is con-
sistent with obtaining a satisfactory volume of reproduction.
Should .there be any doubt as to the correct amount of negative
grid bias to use, reference should be made to the valve manu-
facturers' data for the particular valves in use. As a general
rule, the grid bias battery should be renewed whenever a
H.T. battery is installed, but a test with a suitable voltmeter
will determine whether this is necessary or not.

Allowance for Voltage Drop in H.T. Battery
A .point whi0i is not -perhaps appreciated sufficiently is the
fart that -the voltage of a high-tension dry battery steadily falls
during its life, and therefore it issdesirable ti'altow for this.
fall by installing a battery of higher voltage than is  normally
required by the receiving apparatus. Not only does this
ensure the maximum results from the set, but it also effects
considerable economy, as the useful life of. the battery is thereby
extended. Users of multi -valve sets taking a considerable
current from -the H.T. battery should particularly, bear this in
mind, as the fall in voltage in their case will probably be rela-
tively greater.

The above is an extract from our new Catalogue No. 65o," Siemens
Radio Batteries," which will assist you .in. the selection 'of the
correct size of battery to be used for 'any radio purposes. It also
contains a largeamottnt .of practicall, information on the CARE
and MAINTENANCE of Radio Batteries.

A copy will be sent post free on application to

SIEMENS BROTHERS & CO., LTD., WOOLWICH, S.E.18
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1-imple Soldering
at Last!

Soldering is now something that every
novice can do, for "Flusolda " has
come to the aid of expert and novice
alike.
With a tin of " Flusolda " at your side, a
perfect clean joint becomes merely a matter
of applying a clean fluid and heating it.

FuanliOLD
-and HeaE it- Batt

No flux or tinning required.
On'e of  the outstanding successes of the
Manchester WirelesS Exhibition, where large
sales were made.
In tins" at 1,13 from Wireless Dealers and

Ironmongers.
Trade enquiries to-
THE TRANSPORT SUPPLY CO., LTD.,

WARRINGTON.
London Office- ,

82, VICTORIA ST., WESTMINSTER, S.W.1.
Telephone: Victoria 783i..

REPAIRS SETS. PHONES.
TRANSFORMERS

Officially .ippr °red by Radio A ssociatioii.
ALLWoRa OUARANTEEDLOWESTRATES24HOURSERVICECash on Delivery if Desired.
JOHN W. MILLER, 68, Farringdon St., E.C.4.

'Phone:Cent ral 1950.

RADIOTORIAL
QUESTIONS & ANSWERS.

(Continued from page 642.)

so that the valves and coils are enclosed in.
the case, out of harm's way. What is the best
method or arranging the components on the
baseboard and panel ?

The accompanying photograph shows a good
arrangement for a set of this type. It will be seen
that the coil holder is placed behind the variable
condenser and the L.F. transformer is fixed alongside
it in such a position that when the moving coil is
" all out," there is room for it to lie down on the base-
board without fouling the transformer. The num-
bered components represent (1). TeleMone condenser
(the use of this is optional).
(2). The switch for one or
two valves. (3). Variable
condenser. (4). The reaction
coil (moving). (5): Aerial
coil. (0). tet.tector valve.
(7). L. F. amplifying valve.
(8). L.F. transformer, and
(9). Fixed condenser across
the primary_ terminals of
the L.F. transformer (if
used).

AM I OSCILLATING ?
J. S. (London).-Being

a- beginner as regards
valve sets, I should be
pleased if you can give
me any information
with regard to reaction

, and oscillation. My set,
I am informed, has a
reaction coil fitted, and
I do not wish to cause
any interference to my
neighbours' sets. How
can I tell when I am
oscillating ? And if so,
how is it cured ?

We cannot do better than to quote the following
paragraphs taken from a circular letter addressed
to listeners in Canada by the radio branch of the
Department of Marine and Fisheries of the Canadian
Government and published in " The Times " of
recent date:

The principle of regeneration, as used in radio
receiving sets, is. that part of the output of the
detector valve feeds back into its own input, and
thus greatly increases .the volume of the signal.
The electric waves reaching the receiving set from
the transmitting station travel down the 112rial wire,
through the primary coil in the set, and so to earth
down the earth wire. The weak electric current
resulting from thin influences the valve in such a
way as to set it functioning.

The resulting output from the plate Circuit 'of this
valve Li fed back in Such a manner as to set up a
" field " or influence. in the part of the circuit con
nected to the input (the grid) of the valve. This field
induces in the input circuit a current of electricity

(Continued on page 646.)

A good lay -out for a Panel
and Baseboard 2 -Valve Set

(Det, and L.F.)

OUR latest production, the C.E.
PRECISION FLOATING

VALVE HOLDER, -shows great
improvements upon others. By
its use, the distortion .clue vibra-
tions transmitted to valve filaments
is entirely eliminated and a receiver
fitted with it acquires a perfectly
clear background which facilitates
the reception of distant stations.
Of very low capacity and entirely
non-microphonic; the C.E. PRE-
CISION FLOATING VALVE -
HOLDER is ideal for its purpose.
Made Wenn Bakelite and fitted with
soldering tags and terminals.

2/3 each.

C.E. PRECISION RHEOSTATS
AND POTENTIOMETERS have
so frequently been specified by the
Wireless Press that they need little
description. The special care taken
in their production ensures a per-
fectly smcoth and silent action.
Bakelite formers ; silvered dials ;
fitted with soldering tags and
terminals.

7 and 15 ohms - 2/9 each

SO and 50 ohms - 3/- each
Dual Rheostats &

Potentiometers - 3/9 each

fOR UTM°"

PRECIS
EfficIENCI

N

C. EDE & CO., LTD., BYFLEET, SURREY
Telephon:: By.lteet 226. Telegram: : Ceprecise, By .11eel."

->"EKCO" UNITS
SCRAP DRY BATTERIES!
By obtaining H.T. Cutrent from Electric Supply Mains (D.C. &
AC.) by just attaching adaptor to Electric Light Lampholder.

Size 12" it z 7

ILLUSTRATED

CATALOGUE

FREE

SAFE!

SILENT!

SOUND!
StZE 6)C6X sa

Model Voltage Tappings D.C. Pi ice A.C.

2A Two .. £2 15 0 £6 10 0
Three .. .. £3 7 6 £7 5 0

Vv % z Variable, x Fixed £4 5 0 £7 15 0
V3 a Variable, x Fixed £5 10 0 £9 0 0

V3A 3 Variable .. 26 2 8 -
,A
3-

Special " Marconi
Straight 8 " Model i38 8 0 £9 10 0

READ VSTI-I/skT
THE PRESS.

"AMATEUR WIRELESS." 9/ro12.6.
" We have tested this Unit. No

trace of ' hum ' could be heard."
"BRITISHTRADEJOURNAL."

" We have tested the EKCO '
H.T. Unit and found the instrument
efficient in every way. It is one of
the few exceptions that has reached
the commercial stage."
" WIRELESS WORLD " xr/8/26.

" No ' hum' was discernible-the
unit is a good practical proposition
and can be relied upon."

TRADE

ENQUIRIES

INVITED

HEY AMC. SAY
USERS.

S.B., DONCASTER.-` The recep-
tion was first class."

W. W., ST. JOHN'S WOOD.-
" Your E K CO ' H.T. Unit has been
a great success with my Marconi
Straight 8.' I think the reception
is more silent than with dry
batteries."

H. J., NEWCASTLE. - " H.T.
worries are over for everyone who
possesses an EKCO ' H.T. Unit."

E. K. COLE I-ej (DEPT A), 513, LONDON ROAD,

9 _LU ® WESTCLIFF ON -SEA.
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A Constant High Tension
Supply for a Lifetime

"Goltone
HIGH TENSION BATTERY

ELIMINATORS
First cost saved in a short time. Gives increased volume and purity of tone. Simply

plug in to any convenient lampholder.
Complete with Lampholder Adaptor and Flexible Cord, ready for use.

DIRECT CURRENT MODELS.
Type " D.J." Approx. tappings, 45
and roo Volts: Price 32/6
Type "D." Approx. tappings, '3o, 5o,
75, 90 and 12o Volts. Price £ 3

ALTERNATING CURRENT MODEL.
Approx. Tappings, 30,-60, 90 and 130 Volts.
Dual -tappings are taken from each voltage
thus providing 8 separate tappings.

Price 5 : 10, including valve.
Please state voltage and frequency of. Lighting Mains when ordering.

See List for full details of " Constructional Kits."

USERS WRITE !
E. J. G.; Hillside, Moulscombe, Brighton:-" I find it very

satisfactory,, and have recommended it to several friends"
L. A. D. Colinton Road, Edinburgh :-" The Eliminator is

-.working .in a 'highly satisfactory manner."
J. W. G. Atkinson Road, Falwell, Sunderland:-" I am

delighted with the results; I did not think my set could do
what it does with the Eliminator instead of dry cells. The
increase in volume is great, and no trace, of ',hum whatever."

- Mr. H. Market Street, Kirkby Stephen :-" We have had
several which have given every satisfaction.'"

Mr. B., Littieborough :-" Have installed -.the Goltone'
A. C. H. T. Battery Eliminator, and must say it has ex -

HIGH TENSION
WANDER PLUGS

ASIFIX
" COURT

RADIO ASSEMBLIES.
Size over all, 33 ins.

Eliminates ugly loose wires and mini-
mises the risk of burning out valves.
ItoeS Conductor is distinctively
coloured and the whole enclosed within
a strong outer braiding. Fitted with
SplriO Terminals and Wander Plugs.

'4 ways, 2/' 5 ways, 2/3
6 ways, 2/9 7 ways. 3/6

Refuse Substitutes.

\rarcli
PENDLETON.

-1^C:c

TO
HIGH & LOW
TENSION
PANEL
TERMINALS.

Goldstone)
mArj[11!

tended expectations. It has not the slightest suggestion of
buns or distortion of any kind, and is very satisfactory."
Mr. W. F. G., Longsight :-" I was delighted with theresult-a beautiful tone, perfectly clear and no harshness,

and at the same time, I may as well tell you, it is a greatsaving of expense."
G. J. & Co., Church Road, Acton, London :-" The H.T.

Eliminator is giving great satisfaction. It is being usedwithin a short distance of an P,lectrieity Station, and the
Set is perfectly silent, there being not the slightest sus-picion of hum. It is the best we have seen."

Large fully illustrated 48 -page
Catalogue, No. R/118, on re-
quest. Dealers should enclose
Business Card for Trade Terms.
Goltone Products EEO stocked

by the Leading Stores.
Refuse Substitutes.

ACCUMULATOR CHARGING SETS
for Home Service

NO TECHNICAL
KNOWLEDGE ci

ATTENTION
REQUIRED.

Simple, reliable
and convenient.
Simply connect to
any adjacent

lampholder.
Complete with
Adaptor, Connect-
ing Cord and full

instructions. -
"INDISPENSO." (Direct Current.) Charges the High ',Tensiciii
Accumulator at no extra cost when light- is in use. Price 6,/,
" ALTERNO." (Alternating Current). Charges the High Ten-
sion Accumulator at negligible cost. Price 21/-
Goltone "PENDELTON." Patent App. (Alternating Current.)
Charges the Low TensiOn 2, 4 or 6 volt Accumulator economically
and effectively. Charging rate approx. 2 amps. Price £2 :12 : 6

Fitted with Ammeter, as illustrated, £3 :7 : 6
Please state Voltage and Frequency of Lighting' Mains when ordering.

" PEEDELTON" CHARGER
with Cover removed,

JOIN A
Wireless "Mustard Club'

In other words spend 2/6 and enjoy a year of radio success.
HALF-A-CROWN BRINGS TO YOU:-

(1)RADIO PLAN No.l. THE GENUINE (3)
ORIGINAL BOOKLET DIAGRAM OF FOR A YEAR. GRAM h1ED FULL OF

THE FAMOUS P.P.V2 CIRCUIT. SIMPLE DIAGRAMS AND WIRELESS

THE SIMPLEST, LOUDEST Two.
INFORMATION. THOUSANDS OF
"TIPS,TO SECURE RANGE,SELEC-

VALVE SET A NOVICE CAN BUILD. TIVITY, VOLUME AND BETTER
WORKS LOUD SPEAKER UP TO 60 RADIO RECEPTION.

As MUCH FREE ADVICE, ASSIST-
ANCE AND PRACTICAL HELP You0\ The P P Experimental Panel CARE TO WRITE FOR. ALL YOUR

1.4J booklet from which you can build WIRELESS TROUBLES SOLVED
TWENTY CIRCUITS ON ONE PABIEL FREE OF CHARGE FOR ONE YEAR

All you have to do is to remit 2/6 with your name and address mentioning"P.W."113:-
PRESS EXCLUSIVES,ouE WStrieree/-s.

SLPOtiiicl
hoers, EIV:re Office

MILES AT LEAST. (4)

Rpm°
ULTRA LOW . LOSS
Straight Line Frequency Condenser
Cone Bearings Braced Vanes. Positive:

Collector. A real precision job. la /
Condenser only, '00030F., .0005uF . /
Condenser with slain Dial, Standard' Mg
-1" dial shaft . .  .

Standard'

New Vernier Dial . . . . . 6 -
Reduction Ratio 16-I, No Backlash.

THE FORMO COMPANY,
Crown Works, Cricklewood, N.W.2

Phone: Hampstead 1757.
Manchester:,Mr. J. B. Levee,
23, Hartley St.. Levensitul me

'Phone: Heaton Moor 475

1111111111s is- -sr/1111111111111111H
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Britain's Best err Radio.
/ RA Dlo

[LAMPLUGH,

SILENT VALVE HOLDER
Fitted with Heavy Terminals & Grip Tags. PRICE 2/6

uysc

S -L -T
STRAIGHT LINE TUNING
CONDENSERS

separate stations on all wave -lengths. Lowest
minimum capacity and the most positive
slow-motion control.
Prices ; .0005 13/-; .0003 12/6 ; .0002 12/ -

Gang of 3 -0003 50/-

VARO-FIX
FILAMENT RHEOSTAT

Interchangeable elements and each one ad-
justable. More positive than automatic
devices.

6 ohm, 2/3; 15 ohm, 2/6; 3o ohm, 2/9

GRID
LEAK

S. A.

5 to 15
MEGOHMS

ONE HOLE
'FIXING

Price 4/- each.

LAM PLUGH LTD.
King's Road, Tyseley,BIRMINGHAM.

Sole Distributors for London and Southern Counties :
The Empire Electric Co., 303, Euston Road.,

'London, N.W.
Scottish Depot 38, Montrose Street, Glasgow. '
Obtainable from all leading Wireless Dealers.

SEND FOR LISTS.

RADIOTORIAL
QUESTIONS AND ANSWERS.

(Continued from page 644.) -

et the same frequency_ as that of the received
electric waves. The energy, therefore, which corms
down the antenna wire is antomatically.,strengthened
by an impulse,from the output -of the detector- valve.
1 .ideSs controlled, this action will continue until
the saturation pointor climax is reached, the valce
bAagthen said -to be in a state of oscillation. -When a
re.eiving set is in oscillation, it causes howling
and squealing, both in itself and in neighbouring
receiving. sets. _.Regeneration should therefore never
be allowed to proceed -to this point, as it then con-
stitutes a public nuisance.

(1) It causes whistles in radio receiving sets of all
types which are tuned to the same station. This
interference may be heard up to a distance of several

(2) 'It distorts the quality of the music.
(3) It. uses more H.T., and therefore the -life of the

battery is reduced.
(4) It tends to reduce the life of the detector valve.
When 'a radio receiving set in a state of oscillation

Is exactly tuned to a broadcast station, it is said to
be in the .state of "zero beat."',- This distorts the
broadcast reception, and also interferes -with neigh-
bouring receiving sets which are tuned to the same
station. In a word, regeneration carried to oscillation
causes great. annoyance to neighbours, poor reception
and expense to the owner of the set. and has no
advantages whatever.

r'sc;., eta wootoaucr,
No. 8.-WORKING EBONITE.

(a) Don't use pencil to mark a panel.
Unless thoroughly cleaned off with a slightly
oily cloth, there is a tendency for leaks to
occur along the pencil -marks.

(b) When the marking has been done, a
light tap with a centre -punch will ensure
hat the drill starts properly.

(c) Ebonite can be cut perfectly square if
a tenon saw is employed.

(d) If a hacksaw or (for big panels) a rip-
saw Is used; the " cut " should not be along
the line marked, but just outside It. Otherwise
the panel will be too small.

(e) Use a coarse file to trim panel edges.
Fine files become choked.

(f) " Metal -working " drills should be chosen,
and only a light pressure employed.

(g) Keep the bench clear whilst working,
or the panel will be disfigured by scratches.

(h) When " breaking through " with the
drill, relax the pressure, or the panel surface
may chip.

(i) When withdrawing the drill, do not
reverse, but continue turning slowly.

(j) Ebonite melts under heat, so terminals
will need tightening after they have been
soldered.

 ArlfrOal. -.1.b  '.1101711,

The interfering whistle which is heard in a receiving
set may originate in the set itself, or it may -be
interference caused by a neigbbour. In order to
determine this point, the following test may be
made:

Leave the regeneration control (reaction handle)
in a fixed position, slowly rotate the tuning dial,
and note particularly the change in sound of the
whistle. If the whistle rises and lowers in pitch
sympathetically with the movement of -your tuning
dial, it indicates that your receiving set is in a state
of oscillation, and probably causing interference

- to other sets. On the other hand, if the whistle does
not change in pitch corresponding to each movement
of your tuning dial, but simply varies in volume,
the whistle is not caused by your receiving set, but
is interference produced by some other oscillating
receiving set in the neighbourhood.

WHAT SET SHALL I NEED ?
A. E. G. (The Hyde, London, N.W.9).-I am

wanting a circuit for a 2 -valve set for use with
loud speaker in Bromley (Kent). The essential
feature must be simplicity in circuit and panel
surface. This you will readily understand on
learning that the set is intended for a blind
man. Perhaps something with a variometer
would be most useful ?

As the distance would be about twelve miles, you
really need more than two valves for good loud-
speaker work. If the set must be a 2-valver, and as
simple as possible, we should use a straight detector
and L.F. amplifier. One or both of the valves should
be of the " power -valve " type, and plenty of H.T.

. would be required, unless the set is used in conjunction
with a very good outdoor aerial. A circuit of the
type named (straight Det. and L.F.) is given on the
" P.W." 6d. Blue Print, No. 11.

.
(Contraued on page 648.)

The latest in
Jacks ztiutis

LOTUS JACK
SWITCHES

This push-pull switch
is designed to occupy
the minimum space,
being only xi in.
deep. Of the finest
Bakelite, it has nickel
silver springs and
contacts of pure
silver. Soldering con-
tacts can be made to
suit any wiring.

PRICES:
No. 9, as illus-

trated  
Others from - 2/9

LOTUS JACK
Designed to take up
the least space, the
depth back of panel
being in. Made
from best Bakelite
mouldings with nickel
silver springs and pure
silver contacts. One -
hole fixing. Soldering
contacts can be
brought into any posi-
tion.

PRICES:
No.

trat
3,

ed
as illus- 216

Others from 2/- 3/-

LOTUS JACK
PLUGS

Designed for use with
Lotus Jacks. Made
from best Bakelite
mouldings and nickel -
plated brass. To fix,
the wires are placed
in slots and gripped
in position by a tura
Of the screw cams.

PRICE zi

iorinurs
5ACKSSWITCHESPLUGS

Garnett, Whiteley & Co., Ltd.
LOTUS Works, Broadgreen Road, Liverpool.

7.1.717-=`,.,;"7.1.:Z.;"
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BUILD YOUR NEXT SET
,.`'0rQ 9'1' with CERTAIN SUCCESS

SEND N IN STAMPS FOR
THE BOWYER-LOWE
RADIO N EWS -IT

TELLS YOU MORE ABOUT

TESTED GUARANTEED
COMPONENTS

ARE you sure that you will get perfect
results from the set you are building-

th at every component will function perfectly?

To be certain of success each individual
component must not have a deteriorating
effect on the remaining parts of the set-
this success can only be achieved by having
tested and guaranteed components-
Bowyer-Lowe Components.

They fulfil these qualifications, and the
Guarantee protects you against damage
after leaving the factory, since every
article bought from Bowyer -Lowe, if found
faulty within twelve months of purchase,
will be replaced free of charge.

We are distributing the Radio News which is
exceedingly useful to the experimenter-and
it will put you right on perfect reception.

Send 11d. stamp for it to -day.

AturLaitu_

POPULAR Condenser,
Electrically and mechanically
sound in design, this condenser
ensures perfect results.

Anti pong Valve Holder
The only valve bolder with such
a low capacity combined with
the cushioning for preventing
micropbonic noises in your valves.

,

JACKS
Bowyer -Lowe Jacks mark a great
advance in design, while tha
.woilfmanship. is typical of
Bowyer -Lowe Quality.

- 1W Co HWO H H QTS

Ti r/ v vx,/\/\"/A4/ v\~,
\-7  v/v- v.-6/>/^4\1/4"/\monginOIS es

At last you can run your receiving set
withOut the intrusion of those " ringing"
noises, caused by shocks and vibration.
which spoil perfect- reception; and which
are increased by the use of dull emitter
valves. Fit the new NELSON -NON -

PHONIC Single Filament
VALVE, made so that the
greatest shocks or vibrations
do not reach the delicate
internal construction ; the
efficiency of the valve being
in no way impaired.
Perfect reception is assured
by the " floating " of the glass
envelope on a rubber cushion ;
a method far superior to the
combination of valve and 
to - called anti - microplmnic
valve -holder.

ft
the
NEW

NELSON
NON -PHONIC LAMENT VALVE

THREE TYPES NOW AVAILABLE:-
For 2 Volt Accumulators

TYPE 0220.
2 Volts, 'a amps.

Impedance 20,000 ohms.
Amplification Factor 7.

11 l -

For 3-41 Volt Dry Cells
(or 4 Volt Accumulators)

TYPE 0306.
3 Volts, o6 amps.

Impedance 23,000 ohms.
Amplification Factor 7.

1V -

For 4 Volt Accumulators

TYPE 0410.
3.8 Volts, co to amps.

Impedance 20,000 ohms.
Amplification Factor 7.

nnaldc to obtain from your dealer, apply direct to actual manufacturers.
NELSON ELECTRIC CO. LTD.
138. liriusEsitcsitx Rd., Lormlark, AM woo h

For Every Circuit and Set
there is a guaranteed

BRETWOOD
COMPONENT
The Bretwood S.L.F, Condenser

A fine engineering job, quality and
accuracy throughout.
Reasonable in price and has all the
essentials of a true Low Loss, Slow
Motion, Straight Line Frequency
Condenser.
Prices : -0005 17:6. 0003 14 9.

Grid Leak de Luxe,
The already famous Bret -
wood Variable Grid Leak

proved.
svebien greatly im 

Its accuracy is now on a par with S.L.F. Condenser readings.
This is secured by the addition of a Syphon Container to fully
guarantee even distribution of resistance element.. PRICE 3 6.

Price (with condenser) 4 6.
Anode Resistance, 36

The Bretwood Amplifier,
Thousands at home and abroad
have proved that these give
distortionless reproduction.

10 days' Free trial it desired
. PRICE 20; -

GET OUR COMPLETE LIST FREE.

BRET W000 LTD.,
18, London Mews. Maple Street,

London, W. l.
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SIX COUNTRIES

IN DAYLIGHT
We have received the
following testimonial:-
" I do not know whether you know that
this Particular valve is the finest in the
world for use in a reflex set, it easily
givas double the volume of any other I
have ever used.
This is due of course to the remarkably
low impedance, which is the lowest I
think of any valve made."

-AND ON ONE VALVE
"I had some wonderful results on a new
single valve reflex unit yesterday, using
one of these valves, tuning in, in daylight,
stations from six different European
countries, as well as a number of British
stations and 22 amateur transmitters.

It is one of those cases where one would
not believe unless heard, as the use of this
valve in any reflex set will at once double
the volume. I may add that I am just
over three miles from 2 Z.Y. and I have
to detune to bring the volume reasonable
on a large Brown H.Q. and Amplion
Radiolux Speakers."

THE BENJAMIN RANGE.
S.P. 18 RED 14/- Fil. Volts 1.6 Amps .s
S.P. 18 GREEN 14/- Fil. Volts 1.6 Amps .3
S.P. 18 BLUE 14/- Fil. Volts 1.6 Amps 09
D.E. 55 18/6. RI. Volts 5.5 Amrs 03
S.P. 55 BLUE 18/6. FiL Volts 5.5 Amps .04
S.P. 55 RED 22/6 Fil Volts 5.5 Amps .25

BEJLIpktilN
SHORTPA7H
VALVES

THE BENJAMIN ELECTRIC_ LIMITED
I rantwood Works, Tottenham. London, N.17.

RADIOTORIAL
QUESTIONS AND -ANSWERS.

(Continued from Agge 646.)

2 -VALVE "UNIDYNE.
J. B. (Dublin). -In which number of

" P.W." was the 2 -valve Unidyne set described
(Det. and L.F.) that appears on the "P.W."
Blue Print No. 12 ?

The particular set in question was not described
in a holy -to -make article in " P.W.," though several
similar sets have been described constructionally.
The numbers of " P.W." containing these articles are
now, without exception, out of print.

THE SIMPLIFIED P.W. COMBINATION
SET.

E. R. (Brixton Hill, S.W.)-I have recently
taken to pieces an old 1 -valve " P.W." . Combination set which had given excellent
loud -speaker results, but which I wish to
rewire into a simpler and smaller set. As it
was generally switched over to the " dual "
position, can I do without the switches and
build it on a flat panel, 1 valve and crystal for
loud -speaker results ? Has such a set been
described in a back number of " P.W." ?

The full constructional description of a similar set
appeared in the free supplement given with " P.W."
No. 229 (October 23rd issue). The details of a set of
this kind are available also in " P.W." Blue Print
form, thr, required Blue Print being No. 7. (see
Blue Print annoinicernents in this issue.)

SELECTIVE REACTION.
(Continued from page 603.)

The magnified H.F. impulses in the anode
circuit of V1; being impeded by the choke
la3., are by-passed to the grid circuit of V2.
On this brief journey, however, they are
greatly intensified by the magnetic feed back
from the reaction coil, which is also the path
Of the rectified L.F. currents. As reaction is
increased a point is reached where the
detector valve becomes saturated, and a
howl is set up.

If C5 is now increased the H.F. load de-
livered to V2 is reduced in the first instance
by the amount of the H.F. energy fed back
to the aerial circuit. This stimulates or
energises V2 to deliver a stronger anode
current, and approaching the pre -oscillation
stage becomes more sensitive. It appears
that some of the energy fed back from the
anode of V2 finds its way back through, C2
and C5 to the aerial circuit. Thus the effect
of the two reactions would appear to be that
the H.F. flow automatically balances itself
between V, and V2, so that both valves arc
held as it were on the brink of the stage of
saturation or pre -oscillation.

Wide Reaction Range.
It is well known that the grid circuit of a

detector valve requires re -tuning after each
 variation of the reaction coupling or other
Iced back. In this receiver the reaction coil
may be moved through 45 degrees without.
apparently- affecting grid -tuning, provided
the capacity reaction is simultaneously
adjusted. The fact that this independent
adjustment of magnetic reaction is possible
must be responsible for the wide wave -band
over which changes of reaction make it pos-
sible to tune. The actual receiver in question
incorporates a feed back of L.F. impulses to
the H.F. valve which is reflexed, the feed
to the grid being via iron -cored transformer
and H.F. choke, whilst a third valve is used
as a choke coupled low -frequency amplifier.

- It is one of the most satisfactory circuits
experimented with over a matter of some
four or five years. The final arrangement is
shown in Fig. II.

ELEcrriaAnix
BARGAINS Na. 104
R.A.F. 2 -VALVE No. 33 RECEIVERS. -All tange

Type in enclo. mahogany case, D.E. Valves. Ready for
use. L.T. and H.T. Batteries, 57 6. Past 2 6.

3 -VALVE R.A.F. ENCLO.-All range Type No. 138A,
in enclo. portable case, 3 D.E. Valves. Ready for use.
L.T. and FET. Batteries and 'Phones, £4 15a.

4 -VALVE RADIO C. -Polar Receiver, in Vert., enclo,
pol. mahog. Cabinet with all B.B.C. and Daventry coils.
All aerial tested and ready for use, £6.

5 -VALVE R.A.F. PORTABLE RECEIVER.-Enclo.
B.B.C. type with FI.T. and L.T. Battery and Loud
Speaker, £6. -

AMPLIFIERS. Marconi 3 -valve L.F. Transformer,
coupled, Selector for one, two, or three valves. Tested
and guaranteed, £2 108. Cost £18. Res. Cap ,
coupled with switch, £3.

POLISHED' CABINETS. New Teak fitted ebonite
panels, 131 in. by I I I in. by 5 in. For experimental
panels, 6/.. Marconi Slope type ditto, 12 in. by 12 in.
by 8 in: base. 17,6. Portable I in. mahogany cases,
7 in. by 8 in. by 5I in., two hinges and lock, 5/6.

GREAT CONDENSER SALE. 2,000 Fine London -
made Variable Condensers at give-away prices.

With Square With
Mfd. Plain. Vernier. Law. Vernier.-
-001 4!6 6 - 5/9 7/6
0005
0003

5 3 51- 7/3
5 - 4/6 6/6

TINY TOWNSEND BUZZERS. Highest note and
small sire. For sharp tuning, 3!6 each; cheaper
model, 2'-. Small Power Buzzers, 4/6. W.D. Tuners.
Loose Couplers for fine tuning. I0 -way tapping
switches on Primary and Secondary. Rack ebonite
mounted, 200'900 meters, 25;-. Shunt Boxes, 45/-.

600 POTENTIOMETERS. 350 ohms under panel
type, 2'6, bargain. 600 ohms new, 4/9 each: 1,000
ohms 9 '6, 3,500 ohms 12/6.

CONDENSERS. Nknsbridge 2 mfd., 216 ; 1 mfd.,
1'6 I 36, 6d. I jar Glass Dielectric, 20,000 volt, 2;6,
post 13. Nava! Laboratory Condensers, Mica Dielec-
tric, 2,000 volt, 31 mfd. with all plugs in, 35/. each.
Variable Condensers, 0015, Oil Dielectric, 2,000 volt,
20/- each. Post 1/3.

STERLING PRECISION LABORATORY standard
Variable  001 Condensers, enclosed, 18/ -each. Pest

DYNAMOS. You are looking for a cheap Charger.
We hold the Government stock of 6 and 12 volt new
ball -bearing enclosed Dynamos. Bargain at 50/ -
Crompton 35 volts, £5.

Tyne Volts Amp". Speed Price Molter
45 6112 8110 3.000 £2 10 0 Lucas
A 12 20 3,000 £5 0 0 Mackie -

V!47 20 10,'12 2,000 £6 0 0 Vaucas
129 30 15 3,000 £6 10 0' Cr,empton
118 70 20 1,800
140 80 11 2,500 £8 10 0 Mawdsley

17 100 18 1,300 £12 0 0 Vickers
62 110 26 1,300 £14 0 0

139 100 36 450 £16 0 0 Verity
34 110 50 1,430 £17 0 0 G .E.C.
26 210 25 1,400 £24 0 0 Crompton

H.T. FROM THE MAINS. D.C. UNITS, EVER -
READY SIZE for 200:220 volt supply, 3 taps, any
ranges 50 to 120 volt, contain special filter, 351-

A.C. PARTS FOR MAINS. UNITS. Six -tap Rectifying
Transformer, 25 Condensers, 4 mfd. 6. 6 ; 10 mid ,
1 51- ; Power Chokes, 1,000, 1,400, 3,000 ohms; 4/6 ;
2 Electrode Rectif. Valves 15 rn/a., 7/6 : 30 rola., 1016.
Complete Kit, £3 10s. Oct.'

DISTANT CONTROL FOR FILAMENT. Nayy type
Auto switch, pcisitive on and off, any distance. Small,
finely made, quite new, 12 6. In poi. mahog. case, 151-

300 SURPLUS MARCONI CRYSTAL DET.
VALVE AMPLIF. SETS. nearly finished. Made by

,Wireless Maker. RBIO Sets are in enclosed
leather -pattern case with lid. Fitted ebonite panel,
all nickel fittings for Crystal Det. Low Cap. Valve
holder, plug terminal sockets, L. & S. Wave Switch.
Double Spade tuning. T.C.C. Condenser'. Two
250-4;000 metre H.F.chokes, etc. All brand new from
factory and wiring nearly complete with diagram and
I Osram Valve. List price of complete set £7 Sale
obnargaaerinial1 23/06/... RBIO £7 10s, sets complete and tested

2 -VALVE RECEIVERS. -All Range Type as above.
complete, ready for use, tested on aerial, B.B.0 with
D.E. Valves, H.T. and L.T. Batteries, 55,1.. Post 2/6.

FLEX AND  WIRES at half retail pricer Heavy
Old Gold Twin Flex, 6 doz. yds., post 3d. Light
Twin Flex. 2;- doz. yds., post 3d. 4 -way Flex, 3/-
doz. yds., post 4d. 7123 Enamelled Aerial Wire,
31- per 100 ft. Rubber Vulcanised Lead-in Wire,
2.'6 per doz. yds., post 3d. 5/36 Single Flex, silk braid
covered for wiring sets, 1/6 doz. yds., post 3d. Positive
and Negative coloured Fkx, 2/6 doz. yds., post 3d. All
by high grade makers and brand new stock.

6 -VALVE MARCONI TWO -UNIT SETS, with 2 -
valve Siemens Telephony Transmitter. 6 -valve Receiver
with 3 H.F. Det. and 2 L.F. Inlet Transf. Tuning
Coils, Condensers, etc. on Ebonite panel, in mahogany
cases:containing Mod. Transf. Chokes, 2 potentiometers.
Valve -holders and panel fatted Weston reading 0-6 amps.
and 0-120 milli -amps. alone worth £3 The complete
Set absolutely O.K. and unused. Cost £45, and offered
at £4 10s. to clear.

1,000 " BARGAIN" CATALOGUE 4d. Stamp.
MIAMCTRAIVI2E RADIOS
218, UPPER THAMES STREET, E.C.4
St. Paul's and Blackfriars Stn. 'Phone: City or91
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motion Courses

H U u.0

AMLI ii/1'

HULLO! EVERYBODYNNIS YOUR RECEPTION GOOD,
YOU GETTING THE MOST

FOR YOUR ENERGIES

THE BENNETT COLLEGE
W ILL SHEW YOU HOW TO INCREASE

YOUR EARNING POWER.

HULLO!

ADVICE
FREE

WE TEACH ALL THE FOLLOWING SUBJECTS
Having helped thousands of others to achieve success and advancement

it may be possible that we can help YOU.
I am assisted by a large and expert staff, and the advice we give is sound

If we cannot help you we will say so; if we can we will tell you how. -

We have FREE booklets setting out the possibilities in connection
with each of the subjects shown in the lists ; send for the one in which
you are interested, or ask' for MY PRIVATE ADVICE, which also
is free. Yon incur no obligation.

Have You ANY Ambition ?
%fast moderate charges, payable monthly. All Text Books free. No extra  lees

EXPERT TUTORS FOR
COMMERCIAL
Accountancy
Advert. Writing
Salesmanchip
Army Certfct. Courses
Auctioneering and Estate

Agency
Auditing
Banking
Book-keeping
Commercial Arithmetic
Commercial Law
Company Law
Costing
Economics
English and French
Executorship Law
Foreign Exchange
General Education
Modern Business Methods
Police Entrance and Prc- TECHNICAL(em4d.)
Secretaryship Concrete and Steel Wireless Telegraphy
Workshop Organisation Draughtsmanship WorksManagers'

Electricity CourseTECHNICAL Engineering
Applied Mechanics Engineering Costing,
Architectural Drawing' Quantities and
Building Construotisn - Specifications
Clerk of Works' Duties
Boiler Engineering
Boiler Making
Chemistry
Civil Engineering

WE
TEACH

BY POST
IN ALL PARTS OF THE WORLD.

Yours sincerely.

EVERY DEPARTMENT
TECHNICAL (eontil)
Foundry Work
Heat Eng nes
Internal Combustion

Engines
Marine Eug. B.O.T.
Mathematics
Matriculation
Metallurgy
Mining
Mine Surveying
Motor Engineering
Naval Architecture
Patter, Mating
Post Office Examinations
Quaniuy ourveying
Sanitation
Shipbuilding
Structural Engineering
Surveying and Levelling
TelegraphyandTelephony
Town Planning

IINote Address
The Sennett College,

1Dept 106. Sheffield

Dent 100

SPECIAL. ADVERTISING OFFER
during Wireless Week and Seven Days following

LOUD SPEAKER GRATIS
to every purchaser of a Three or Four Valve Radiax Receiver

This offer
closes or!
NOVEMBER

20

3 Valve Set (as illustrated) Z10 5 0 (plus 37, 6 Royalty)
4 Valve Set L13 10 0 (plus 50/- Royalty)

Either set obtainable on instalment plan to suit customers' requirements.
Tets of tarts for home asseriably front C3 13 0 (2 Vatted.
Order or enquire now to avoid disappointment

RADIAX LTD., 10, Accessary House, Palmer Place, Louden, AL7.MMIE

effo

/ V7 ti
4 4

("13.

UY
BeltercON

when youqou huzi
NE,UTROTN.
Pno 131ICTS

NEUTRON PRODUCTS are constructed with
but one purpose in mind-to give to the
user really dependable and lasting service.

NEUTRON VALVES will make a decided im-
provement in your reception-they are built to
give greater volume, realistic reproduction of voice
and music and to ELIMINATE VIBRATION
AND OTHER CONDITIONS THAT IMPAIR
RECEPTION. They are positively NON-
MICROPHONIC.
Knowing how much vibration impairs the tone
quality of reception, enthusiasts everywhere are
equipping their sets with Neutron valves. Fit
Neutron valves to your set and note the surprising
softness and fullness of tone of reception that
follows the elimination of vibration.

Red Spot
H F. and Defector
4 -volt 'Oa amps
2 -volt 0'2 amps

1 216
each

Green Spot
L F.

4 -volt '05 amiss
2 -volt 0-2 amps

NEUTRON PERMANENT DETECTORS
Each Detector is tested on actual
Broadcast 130 miles from 5 X X

De luxe 5;16 Crystastat 4/6 Pantector 3/6

NF UTRON
H.T.BATTERY

Full 60 -colt

10/6
NEUTRON
4.5 volt Battery
Suitable for H.T.

5d. each

NEUTRON CRYSTAL
The powers of this wenderfur
crystal are known the
world over-no better
crystal is or has been
made. Of all Radro
dealers complete with
cat's -whisker. Price

1(6
.4,10 S. of NEUTRON. LTD.. LONDON.

Inoromiors for U.K. andtreL...dr
NEUTRON DISTRIBUTORS,.544, Theobald's Road, London, W.C.I.

An Export eimuirieg for Continent and Auatra:asia
to Pettigrew and Merriman 11925), Ltd., 2 Ss 5,

Ducknall Street, London, W.C.2.
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2 -VALVE SETS
- J''-'"., -

l'' 4 4.'1 7
O

CALL HERE FORLISSEN
GOODS

GRAHAM-FARISH

8
idWEST END DEPOT.

0 onMoneyBackGuarantee
Fixed Condensers, 11, 1/6;
0003 and Grid Leak, 21 -

-1,-- _ %ism ;..--, ::-.

for Series and parallel;
Grid Leaks, 113 each.

complete with folitwing
accessories .

Long distance -2 -valve L.P.
and Detector Receiver in
handsome polished cabinet:
Includes set as shown: 1

I 06 D.E. valves,

.S L

yPets r
F CONDENSERS. F.

.LATESTMODEL
NOW READY

With knob

Detex Calibre Dials, 519Detex

Vermo Dials, 4:6
-Eeko H.T. Units, 55/-
Igranic Tone Control, 6;3
Star " T " Coils for Rein
Utz. B.P.C'., 216; 5XX3/6; Ormond" Neutralizing;power,
4/. --(for Base' or Panel)..

tuning coils, li.T. 60-v .

L.T., Aerial Equipment,
H.T. & L.T. Leads, 2 pairs
of 4,000 ohms 'phones. or
LOUD SPEA K F.R. (Ma:coot
Tax Paid.) £4:19:6 The
Lot Carr., and Pack., 5i-.

a"67/11of CALLER'S COLUMN
NOT SENT BY PONT.
Terminals with N. and W.,
Id.; Nickel, lid. Spade
Tags,. 6 a id. Soldering.

HEADPHONES.a114.000
ohms. N. & H. Standard
Pattern, 7/11 pair. N.
& K. Genuine, new light-
weights, 11/6, 13/6. Dr.
Nesper, 10;6 and 12111.
Telefunken, adjustable,
genuine (20/. model),
14!11. Brunet, 11/9,
12111, 14,6. 3 models

-0005 or 0003
Aluminium Vanes
Bakerlite Ends

Please note Test Report F.D.
27/26. "Amateur Wireless."Fine
Brass' Vanes i 076,Metal Ends

3d. doz. 86- Bushes, Id.
Screw Wander Plugs, 2d.,
3d., 4d. pair. Plug nut.
Socket, R. .or B., 3d.
Staples 4 a id. Valve Pins.
2 a Id. '4 or '-2B.A. Rod.- . -so. It. Earth !Tubes-
Copper, 2i3; Climax, 5/-.

7122 Aerial, 100 ft.
1111; Special Heavyweight,
2/3. Phosphor Bronze, 4:3

BRITISH HEAD-
PHONES: Brown's

(This has 4 in. Dial)
POST 63 'per set.

strands,100ft.,1/-(litnited).
Twin Flex,R:& B.,12 yds.,

Featherweight, 20: .

Brown's A Type (Reed,
301, B.T.H., 15/..fitter-
ling. 20/, estern
Electric. 20/. All makes
stocked.

OEM NOTED I -VALETS-.and CRYSTAL SET. in
solid polished cabinet, eom.
pieta with valves, 'phones,
II -T. and L.T. Units.
Aerial Equipment, Daventry

114, 116, 2/... Miniature
Silk Twin Flex:6 yds. 6d.
Maroon Lighting Flex, 6
yds. 9d. Insulators, 2 for
11 d. Tinned Copper, 1/16th
sq. Id. 2 ft. D,C.C. Wire,. ip reel, 206, 9d.; 22g,

THORPE K4 VALVES
5 -pin .. .. 9/6

Limited Number.

Coil. Extraordinary value,45/11. Carriage,/2 '''
ASTOONDING12 Valve Am-
VALUE in L.F I

antler, 25/11,
Amplifiers titer COMPLETE

handsome 1 with valves,

5.0d.; 24g,.11d.  26g. 1/-;
28g. 1/1. Battery Boxes;wi, lette,th clips2/11;coveredMetal.eather-3;9.
Ebonite, Grade " A," cut
while you wait. 3/16ah

FINE BRITISH VALVES!
Smash High Prices I I

ollsbel box..H.T. and LT-
P. valve, 63/11. Units, S4/6
Jarrlage 1/6. Carriage, V-

is ad. 6Q. inch; I in. is
id. so. in. Stock sizes
cheaper: 7 x 5, 1/3
6 x 6, 1/3; 8 x 6. 119_2 -volt. 06 ... ... 6/11

3-3.5 .06 _ _ _ 6/11
POWER 1/- EACH EXTRA.

)rniond Products,
...UAn.. LA w LOW -LOSS

9 1 6, 1/11; 10 x 8, 3/-
12 x 9, - Also cheape
uality for crystal sets.

ut uutill ISE D chili GNU
DISTRIBUTOR

of the manufactures of
Edison Fell, Jackson's (J1)
Polar, /granic, Peerless,
Eureka, Ferranti Amplion
Magnum, Burndept; Lotus,
Dubilier,,Mareoni, Dorwooa,
Sterling, Success, &T.6.,
McMichael. Linen Utility,
8.1., Bowyer -Lowe. Form°,

0005, 9/6; -0003, Ran- --(1/6 each less no vernier)
Friction Geared 0005.
151.; 0003,14/6; -00025.
1316.. Straight Line
Frequency Friction
Geared. .0005, 201-1
00035; . 19/6. S.L.F..

.0005, 12),; 00025, 11,,
SQ. LAW LOW -LOSS
DUAL, 0005. for Elstree
Six. 16711 each Ormond

apecial. offer in Crystal
Sets, 6/11, 7/6.8/11. 9/6,
12/6. Also in enclosed
cabinet. wonderful value,
18/11.ASER/CAN Type Oak,
Cabinets, with baseboard,
take 12 x 8 ebonite, 10/6;12 x 9, 11/9; 16 x 8.
16/11. 18/11. Any size
In 3 days. Handsome panel
switches, DPDT., 116;
SPDT,1/. (Highest qualitY).

Brunet, ormond. Newsy,
P. andM., etc., etc.

Friction D i a 1, 101 .
Filament Rheostats
Dual, 2/6; 6 ohms or 30 LOW LOSS SQUARE LAW

CHORES. Cosmos HE.,
6/6; Lissen ELF. or L.F.,
10/. each. Success L.F. or
H.F., 10/. each. A.J.S.,

ohms, 21-. Potentiometer, 400 ohms, 2/6.
L.F Shrouded. latest
model, 15/-.

This variable
Condenser to
simply mar-
yellow value

15/, with unit 20/-. IGRANIC TRIPLE -HONEY -
It cannot be

WARNING:
SEE K. RAYMOND'S NAME

RE THIN WILL
ASSURE YOU GETTING THE

GOODS I ADVERTISE,

COMB INDUCTANCE COILS
.10. 2/9; 40, 2/9; 5,1,
219; 60, 3/-; 75, 3/3;
100, 36; 150, 3/9; 200
4/.. 250, 4/6; 300 4/21i

equalled la
price or quality '

'1%C't5e3" 4/11
VERNIER 1f -each extra

PLEASE ASK "IS THIS
RAYMOND'S I "

Cud, 5/6; 500, 7.11 752,
9'6; 1.210. 14,-. 1.50)i.4,,, .LL PARTS stTOCKED.

Lightning Arresters, 1 / . :

Wave - length Permanent
Det., 6d. Red Diamond

111.1VI[Fer_,VC0M
LARGE STOCKS OF

LOUD SPEAKERS.38/, 481- 68/-.
ALL CABINET' MODELS.
and attachments stocked.

SCREENED COILS. E.B.O.
250/550

Tapped Primary metrebde,di coils .. of.
H.F. T r a n siOrdiers

.(Split Primary and
reaction) 10/-

Perm. - Detector. 21-1
Liberty, 316; Brownie,3/- R.I., 6/.. Crystals:
Shaw's'G i H t itenu ne er z e,
sealed,8d ; Neutron Wyray,
1/6; Dayzite, 216. SPIen-
did enclosed Crystal De-

.' J.H."-All lines stocked.
S.L.E. (Brass), 0005,
11/6; 00035, 10/6. Post

- .. ...
Split Secondary Y.F.

Transformers ... .. 101
Reins rev. Transforiners 10,

teeters, on baso, 1/, 113,
116. Micrometer, 119,Service do, 2/9 (with cry. t

6d. set. 4" Dial included.
DON'T FORGET TOREAD THIS:

ALL. _CIRCUITS' PARTS,
COILS & SETS STOCKED

seal). P. & P. Switches.
1/-. Non-microphonie V.11.,
1/3. Solid Rod Eb., 1/-.
Baseboard, 8d. 2 -way29, Barrington Road.

Brixton, S.W.9
30th September, 1926

" May I be allowed to
congratulate you on thewonderful 2 -valve set whichemulatoryou are selling for E411915and

RADIO MICRO VALVES..06, 3-v. 6/11; 25. 2-vBill; flower .3. 8/8;E)0, .1 9711. (p,
are 3-4 veils.) Phillips' 4-
Eicetrode. 4 -pin for 'In: -

8/11. Post 6d. eachdyne.COMplete.able,

Geared Coil Holders, 2111,
3/11. Penton,Lottis,Polar,
Newey stocked. Batik of
p.anel, W.L.L. 4/11; Kay
Ray, 3/11. 26.v. H. E. Ac.

Unit - the top
all plates are remov-

can be. replaced or.!' I was fortunate enoughaVT111Nu
to purchase one of these
sets this week, and after

in Berns.,
tocke /ot whales

cleaned. The w o r I (Us
greatest bargain, per 20

8/6 a drills for 1- itvery thorough tests. it has
proved to be perfect in
every detail, giving very
fine clear, results, and 1

shall be only too pleased
to recommend this set to
all

my
friends.

BURNE-JONES (Mag
num) Screened Coils, as
delivered.- Baseboard, N
Condensers, 51, Twin Sq.Law Variable,. 22/6.
-Magnum" West' Ent. Depot.

volts,
fixing, 1/3. 'Phone Cords.
11..1/3. L.S.do.,1/6,1/9.
R.T. & L.T. Leads, 4 -way,
1/11. Our old friends.
Crown "r010 " H.T.Bat-
series, 60 -volt (not one in

" Yours faithfully.
"JOHN F. DREW." ACCUMULATORS. --:

2-v. 40. 7111, 2-v 60,

a 1,000 has to be returned)
I will change an, snotty
Price 6/11. Adico, Ever

ORDERS BY POST MUST
BE ACCOMPANIED BY
SUFFICIENT TO PAY

POSTAL CHARGES.

9,6; 2-v. 80. 12/6; 24.
100, 1416; 4-v. 40.
13111; 4-v. 60, 17/11:
4-v 80, 2816; 6-v. 60.26/6; 6-v. 80, 35/6.

ready, Siemens. Hellesens.
60-6, & 100-v.. all 1.5
Batteries . here (Columbia
always stocked). Roll ur
in your thousands !

VALVES. - Cosmos
S.P.18, lied or Green,141-.New Blue Spot, 141-

ALSO another good make,
1'6 extra on cacti of above.
P"'t 1 "

CALLERS:MAKE OUTYU LIST R
stPOuCRT OTTOTAFOTTOAAtAll Mullard, Ediswan,

Osram, Marconi, Cos-
nor. Bright, D.E. and

PHILLIP'S" TETRODE."
4ElectrodeValve.DoubleGrid,
8111. Post 6d. each.

AL
BARGAIN DEPT.

f dHoge quantities of w n
soiled and goods which how-avePower, 8!-, 14/-, 18/6,

22/6, 24/6, 30i-, E2.
Mullard PM 1, 2, 3, 4,
5, 6 stocked.

Grand Value iii NON -MICRO-
PHONIC VALVE HOLDERS,
Board Mounting 1/6 .

been taken in exchange for
sate at ridiculous prices:
Bargains not sent by post.

K.
HOURS
SATURDAY
SUNDAY

Rialt-u
.. 9.15,. 9

..

toto
11

n
7.499.49to

H
2 7 & 28a LISLE STREET

mu LEICESTER' SQUARE, W.C.2,
Rack of Daly's Theatre

Nearest Tube,Leicester Sollars.
1 'Phone : Gerrard 4637.

atilintita
*evolateti

ti 444terniva otclesti
edfriet4 that at any -time
an uhtd t -yam
we can make to- ozdeit.
ask An Deliveitect
ftee any -whew -in -the
'United Ringo/0m.

Huta/Lek of teao1.248 of Ma'
'mama have -ex/viewdaa4
sates/actiott with a4nIcinaaship

and pidce cal,inerg

Speciatat maketi 10iitelau Cainets
CaNton Wood 7-temeizy

ala/t/ed sikvilmouvh,

Rotax
High
Tension
Accu-
mulators
greatly
improve
Loud Spea-
ker recep-
tion. elimi-
nating the un-
canny noises
caused by part-
ly tun down dry
batteries and may
behired ready for use

HIGH & LOW TENSION
ACCUMULATOR HIRE SERVICE

Here's a way of improving reception,
saving money, time, and trouble for
all valve set users who live within 12
miles of Charing Cross. Write now
for particulars of the unique service.
RADIO SERVICE COMPANY,
105, Torriano Avenue, N. W. 5.

Phone North 0623, (3 lines).

Sa ;4')

') 1: s\

L
Tenshe

If i r
Service

effects a

con iderable
saving if you

add the de-

prediation in
value to the

cost of having
your own accu-

mulator unskilfully
tech. ,cd

POPULAR WIRELESS "
Advertisement Rates

WHOLE PAGE £40 QUARTER PAGE £10
HALF PAGE .. £20 EIGHTH PAGE £5
Narrow Column Advts. (3 cols. to page) per inch 30/.
Minimum Space accepted . . . half inch 15/.
NO SERIES DISCOUNTS. ALL COPY AND BLOCKS MUST ,JE IN
ADVERTISEHEISTCOPY SUBJECT HAND 11 DAYS BEFORE DATE

TO EDITORIAL APPROVAL OF ISSUE TO ENSURE PROOFS

ALL Communications respecting
advertising must be made to

JOHN Ha LILE LTD. 4 Ludgate Circus London E.C.4.
'Phone: City 7261
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THE INTERPLEX.
(Continued from page 636.)

single circuit open), and filament and H.T.
sockets for each valve. The general arrange-
ment of components on the baseboard can
be seen from the various photograpt s.
It will be observed that a second transformer,
a spare telephone step-down transformer,
has been used here as the iron -cored choke,
for which any reputable make may be used,
provided its inductance is about 40 to 50
henries. The " Antipong " valve holders
are mounted behind the transformer and
choke, the space left at the rear of the
baseboard being for the grid bias battery,
which is held in position by two clips.
A fixed condenser holder is provided across
the pritriary of the input transformer,
while a fixed grid leak of -5 M.O., mounted
on its own connecting wires, will be seen
between the valve holders.

Operating the Amplifier.
If Fig. 11 is followed carefully, wiring -up

should not present any difficulty, due care
being taken with the spacing of wires
carrying high and low tension currents.
The input terminals 32 and 33 are connected
to the transformer primary, and terminals
34 and 35, which are wired in parallel
with the second jack, constitute an alterna-
tive output connection.

Regarding the grid bias connections,
three flexible leads terminating in plugs are
needed, one being soldered to filament
negative lead, a second to I S of the input
transformer, and a third to the free end
of the grid leak.

As this unit is complete in itself, it will
be more advantageous to consider here
a few points regarding operation. The type
of valve used will depend, of course, upon
the voltage input at each stage and the
degree of amplification required.  Generally
a power valve will be needed for the second
stage, with suitable grid bias tapped off
the bias battery at the back of the base-
board; this battery being common to both
valves. If the slab type of battery, tapped
every 11 volts, is used, there is sufficient
room for one having a  maximum voltage
of 18, which is ample for power valves
dealing with quite large input voltages.

Always UsefuL
The control of filament and anode

voltages is separate and distinct. for. each
valve, and this, in conjunction with other
features described above, constitutes a
reasonably distort ionless and powerful
amplifier which, moreover, needs little
attention. Once having made and noted
the necessary adjustments of filament,
anode, and grid bias voltages, all that need
be done to bring the amplifier into operation
is to connect up the input terminals, place
the output plug in jacks 1 or 2, and turn
on the required rheostats.

Although this unit is more or less fixed in
design, a considerable amount of experi-
mental work on A.F. amplification can still
be undertaken with it, and, as a whole,
it is quite a useful unit, In fact, the ad-
vantages of having such an amplifier always
ready at hand are so great that the system
could not be considered complete without it.

LET YOUR FRIENDS IISTEN

TUNGSTONE 60 VOLT 3 kit HIGH TENSION FOR WIRELESS

NO CRACKLING OR PARASITICAL NOISES ON WIRELESS PHONES OR
LOUD SPEAKER. NO FROTHING, FOAMING, HEAT and OTHER TROUBLES

Tungstone (Patented) Tapping -Off Cell -Connector. By means
of the Wander Plug supplied free, Tappings can be taken off
as required at any two -volt cell, or any varying series of cells.

TUNG STONE

CO Volt 3 A.H.

is more efficient

than a I00 Volt
Dry Battery.
Will outlive
hundreds of
Dry Batter:is.

TUNGSTONE at £5 I5s. includes a Free first partial charge
and a Polished Teak Box, also Glass Filler-only II/II a volt for
a 3 a.h. Inclusive weight 23 lbs. only. Carriage Paid in U.K.
SAVES GUYING A SELECTOR SWITCH MING f1 -17-S. SAVES COST OF FIRST CHARGE

COMPETITORS sell at 3/3 per volt, including a first charge ;
also a Selector Switch necessary costing .t11 I7s. 6d. making
total cost of £9 I5s.

TUNGSTONE creates a World's record for lowest price,
minimum weight (only 23 lbs.) portability, accessibility,
compactness, perfect rubber insulation, long periods between
re -charges,' no self -discharge nor sudden drop of voltage. Ideal
for Hot Climates, and can be sent Overseas with Free first
partial charge, without acid.

Under normal working conditions the calculated plate life is at least
Four Years, and for a 3 or 4 valve set estimated to require recharging
about every three months. First FREE charge lasts one month.

TUNGSTONE High Tension 60 Volt Battery 3 a.h. is sold in the United
Kingdom on Monthly payments over extended period. Aptly for particulars.
Further interesting information on points of this advertisement are to be found
on paces 58, 59, and 67 to 73 of the Illustrated Boo.det "PhAography tells
the Story" which will be sent free on application to the-

TUNGSTONE ACCUMULATOR CO., LTD., T.A.41

St. Bride's House, Salisbury Square, Fleet Street, London, E.C.4.

PATENTS. TRADE MARKS.
Inventions Advice Handbook & Consultations FREE.-B T. KING, C.I.M.E7, Beget
Patent Agent (G.B.. U.S. & Canada), I46a,

Queen 'Victoria Street, London, E.C.4
40 iienrs' referenreR Phone Cent 632

IIIIIIMMINNIUM111111111111111111111111111M11

lifera rtiVi

11211t1 tOS.:$
MEANS DOUBLE POWER w
For use inboth H T. -less and ordinary a
circuits, ILE., D.E. and '08,10:6 to Hp.

Send card fressrepo rts a r! booklet, hs

El and will give 50/0 to 150 increase in power. IN
ANELOY PRODUCTS,

w Eton Works, East Dulwieb London. S.E.22. g
CALLERS 38a Forest Hill Roe,', rast Dulwich s

1111111111111.111.111.11.111111111111 111 11111111111111.

at a a as

pA. RS
By specialists skilled

In every form of accurate
and intricate coil winding.

Headphones, Loud Speakers&Transformers
rewound, remagnetised and reconditionedEQUAL TO NEW.

gOwin to the rapid growth of business our

VARLET, Magnet Co
Repairs Dent -

REPAIRS Department, we regret that we fled it
temporarily impossible to maintain our 24 -hours'
service. Pending extension and re -organisation, a

delay of a few days may be unavoidable.

Woolwich,
8.E.18 ARLEY

I ALL
Oliver Pelt

Control. Ltd.

Proprietors

APPLICATIONS FOR ADVERTISING SPACE IN "POPULAR
WIRELESS" MUST BE MADE TO THE SOLE ADVERTISING AGENTS
JOHN H. LILE. LTD., 4, LUDGATE CIRCUS. LONDON. E.C.4.
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67h:TA NGENT

LICIHITOINIE"
Loudspeaker

Stands in a Class of
its Own for Distinc-

-- tion of Design and
Construction

Designed on quite new and
original acoustic lines this -
Loudspeaker produces the
lowest as well as the highest
notes in perfectly natural
form. Its design does not
permit its comparison with
ordinary Loudspeakers which
do not always add to the
beauty of a room. The
" Touchtone is attractively
finished' with that- subdued
distinction so pleasing to
people of good taste: It has
no visible trumpets and is .not
in any way a scientific -looking
instrument. The artistic pro-
portions and appearance of
the " Touchtone lend to its

inclusion in any room.

Price in Oak - - -

Mahogany -9-9

Write for fall illastratett leaflet 123ft giving
all particulars.

(a.

RADIO

Establabat 1872

London :
26. Victoria Street,

S. W.1.

Newcastle - on - Tyne :
TANGENT House,
Blackett Street.

CORRESPONDENCE.
Letters from readers discussing interesting
apd topical wireless events, or recording un-
usual experiences, are always welcomed
but it must be clearly understood that the
publication of such does in no way indicate
that we associate ourselves with the views
expressed by our correspondents, and we
cannot accept any responsibility for informa-
tion given.-Editor.

'* 0-4-4.0 NO -01-0 -04.--0-4-0-4,-*

" P.W." ULTRA " ONE-VALVER.
The Editor, BorrtArt WIRELESS.

Dear Sir.-Be the P.W." lltra. Auto Coupler
Selective 1-valver, POPULA.P, WIRELESS, dated Sep-
tember 4th.

I have assembled this set, and I consider the
circuit is an idea! one for the all-round listener.

On test Bournemouth and Cardiff came in excellent
at 35 and 43 miles respectively, Swansea. Dublin and
Newcastle at -.seasonable strength, and twelve over -
sea stations at audible strength. I consider the :et,
if well-built, will be useful for the occupier of a flat,
or in other spots if an aerial cannot be used, more
especially if the owner is situated within 5 to 10 miles
of the nearest transmitter. I have obtained, at 35
miles, audible results without an aerial or earth. Of
course this is mostly due to the Igra Mc Auto Coupler
Coil (CH cynic). These results, without aerial, were
brought in on 24 volts H.T. and 2. L.T. on a Marconi
D.E.2 valve.

Yours truly.
R. J. FIANSF0115.

203, Marston Road.
Sherborne, Dorset.---

CONCERNING DE GROOT.
The Editor POPULAR WIFELESS.

Dear Sir, --With the passing of De Groot we poor
" low-tq-medium-brows " are deprived of one of our
only too few Sources of wireless enjoyMent.

Some of the money which the B.B.C. expends on
" stunts " might well be devoted to the retention of
the services of one who has given delight to thousands
of licence holders.- Let us have less of divers -at -the
bottom -of -the -sea, mushy relays of American pro-
grammes, and the like, and snore of rational music
and song which the plain man can appreciate.

To " write to your M.P. about it " would probably
produce but meagre, if any, results. We can, hoW-
ever, write to the-B.B.C. about it. so please urge your
readers to write en masse-at once ; a postcard would
suffice, and snake it clear to Savoy Hill that a large
section of us is very fond of what it likes !

We count on the active -support of " to help
us through what appears to be the initial stages of an
acute crisis in the affairs of those whose, only medium
of expression is through the -columns of " Britain's
Favourite Wireless journal."

Yours faithfully,
J. WITRAN.

107, Trinity Road, S.W.17.

INTERESTING TESTS.
The Editor, POPULAR WIRELESS.

Dear Sir,-I was extremely interested- to read
Mr. Leslie Miller's letter in your recent issue, and as
I have had totally different experience --with the same
class of test; I think it may interest you to have the
results thereof.

The apparatus, consisting of a D.E. 5B valve (which,
as you know, has en amplification factor of 30)
together with, first, n Weston galvanometer and,
secondly, a Weston milliammeter registering on full
scale deflection 11milliamps by tenths, was set up on a
glass plate resting on a wooden table on a floor
covered by linoleum, so that there can he no question
of insulation. The H.T. was taken from an Exile
accumulator of 50 volts.

The tests were made with varying lengths of dry
wood, ranging from about 2 in. to 3 ft., and in each
cage there was hardly any deflection of the needle.
The effects of- static charges were negligible. and I,
therefore, suggest that Mr. Miller was using damp
wood for his tests, because in my -experience dry
wood is _almost as -good an insulator as -ebonite.
There will be a slight leak,- of course, but nothing
like that experienced by Mr. Miller, andlf theiwoodis
at alt damp, the leak will be greater in proportion
to the dampness of the wood.

Was Mr. Miller using insulated or bare wire for his
tests ? the latter, the deflection - of the needle
would probably be caused through contact with his
body. .

Yours faithfully.
- E. H. WOOD.

" Broadway House," SandoWn, I.W.

EFFICIENT INDOOR AERIAL.
The Parrott, POPULAR WIRELESS.
- Dear Sir, -I enclose full particulars and instruc-
tions how to snake and fit up a novel and very
excellent indoor aerial, which I have made and used
with excellent results.

I hope that this will be of some use to you, and of
interest to some of the readers of your very useful
paper;

'Continued on page 654.)

PRICE
complete

21 -

WIRELESS ll'CABINETS anct:rozzreorpag..--, Model No. I 30/..,
l,T"'--r ""- ' 44 in. high.
41'-' ' Carriage Paid Great Britain,-

` o 0 Top inside measure 14 in. high
/ -- - X 18 in. wide, 8 in, deep. Under

divisions 8 in. X 12 in. high.
LARGER SIZES same height,

211 in. wide, tz5/
10 in. deep, -
211 in. wide, Al rtIAtty PI
13 in. deep.

Inside measure.
Two doors to bottom, 4/6 extra.

No. 2 Li'
Model X 7/

32 in. high back.
27 in. high front.

Hinged top with two
doors, enclosing com-
partment 201 in X 13 in.,
8 in. high front, 12 in.
high back. Made of
hard wood, light
medium or dark oak
finish.
W. RIGBY & SON

4, Kendal Street.
PRESTON.

'PHONE REPAIR SERVICE
Headphones Re -wound or Re -magnetised, 4/6. Loud
Speaker. Re -wound, 4/6. Transformers Re -wound,
5/... Re -magnetising only 2/-. All work guaranteed.
Postage extra. Write for trade terms.-H. H. P. Co.,
1.,Dottritt Dd.,Spurstowe Terr.,Daeuney,E.D.

WIRELESS. --Capable, trustworthy men
with spare time who wish to substanti-

ally increase income required where we are
not fully represented. Applicants must
have practical knowledge of installation of Set
and Aerial, be a householder or live with parents,
and be able to give references ; state age and
experience. Address : Dept. 82, General Radio
Company, Limited, Radio House, Regent Street,
London, W.I
AUTOMATIC CONTROL!!
With our Alarm Clock Attachment Ipriee 2/9) you
can stop and start your set automatically at any
time you wish Think how useful it would bo to
YOU: Send 2/9 postal order at once for early
delivery. Particulars free.-A. H. ELLIS (Dept.P.W.), 5, Arthur street, Luton, Beds.

a better Set ?
1(, VOL' can have one and listen while'y 1 you pay I We supply any,A " Popular Wireless " Set on ali" system of easy payments. Our

technical advice is yours for the
asking. Send for Catalogue ' P ' to :

Mew 'Crimes SALES CITY
ROAD, E.C.1.---i.w.,....,...e.weime.-678g,

TRANSFORMERS REWOUND
Transformers. Phones, Loudspeakers, Re-
wound and Repaired to Maximum Efficiency.
All One Price 4/- each. Don't discard if burnt out.
All work guaranteed for 1', months. Write for trade terms.
TRANSFORM CO., 115, LINKS RD., TOOTING, LONDON, S.W.I7.

-EASY PAYMENTS.
LOUD -SPEAKERS, HEADPHONES,
H.T.ACCUMULATORS. Anything Wireless.
Send a list of the parts you are requiring, and we
will send you a quotation on monthly payments.
H. W. HOLMES, 29, FOLEY STREET,
Phone . Museum 1414. Ot. Portland St., W.1

VE YOUR vALVES'

SAFETY FUSE
COSTS PENCE
A. EL RUNT, LTD.,

New
Bulbs

6d. each

IPSAVE I T"
WANDER PLUG
SAVES POUNDS

DePt.12 ), Croydon, Su -rey
assMalmallem
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BURNDEPT AK,-
A BURNDEPT

4a4
QUALITY

.freCRYSTAL COMPONENT
OF REAL

DETECTOR .... INSTRUMENT
FINISH

THIS unusually efficient crystal detector will appeal to all users owing to the ease
' and certainty with which adjustments are made. Instead of " pushing" and "pulling"
to get best signal strength, just rotate the ebonite handle to obtain micrometer screw
adjustment of the gold catwhisker. All parts of the crystal can be explored, and the
catwhisker stops just where you put it. The crystal is the new BURNDEPT Synthetic
and is sensitive all over; all working parts are enclosed in a glass -tube and can he
assembled (without tools) right or left handed as desired.

No. 215. Crystal Detector Assembly, for mounting on panel,
and Burndept Synthetic Crystal in special cup. Price 4' -
No. 216. Ditto, but mounted on engraved ebonite panel,
lacquered terminals, on polished walnut base. Price 1 1;6

The .Burndepl range
includes everything for LURNDEPT

NATIONAL WIRELESS
WEEK. NOV. 7---I 3Radio reception from

Components to Complete
Installations.

"

"LET YOUR FRIENDS
, LISTEN.';K,,c.----if-/ '' .,-,,

mag:aaite I.'O'n=,°r1.:E.3. )'') i.--.-. ;''''2 London Office and Showrooms:
15. Bedford St., Strand, W.C.2.

'Phone: Lee Green 2100. AGENTS AND BRANCHES EVERY WHERE , Phone: Gerrard 9072.
Telegrams: Burnacoil. Phone; London Telegrams: RIMItiept, IF CStrand . 1.011d.,11.

RH

The BRMSH re t ly to
the foreign c.h tide
vices still lower

YOU can now buy a British made
Dull Emitter valve for 5,9. and

there is no deterioration in quality. The
same high standard of Voltron excellence
is being maintained-but increased pro-

duction and the substitution of machinery for
expensive hand labour h_ave lowered costs enor-
mously. You get the benefit.
W. 0., of Burnage, Manchester, writes of Voltron
Valves:-" I feel I cannot speak too highly of them.
My set has been brought to life with them. I thought
ms results were good enough before, but it was dead
compared with my present results."
Close electrode construction, a filament of high
emissive value and Voltron specibl 3 stage pumping
ensure absolute uniformity. freedom from micro -
phonic noises and a long life of full clear -toned
service. The guarantee is exceptionally generous.

YOLTRON
Bay autziA WWie grate"

Look
for the

triangular box.

Ask your
dealer for4oltron

Valves or send
'your order di-

rect to the manu-
facturers. Valves

sent post free by
return. C.O.D. 4(1.

extra. When ordering
state whether H.F. DC.

rotor or L.P.
VOLTRON COMP ANY,

169 City Rd., London,E.C.1

The New J.B. TRUE TUNING S.L.F.
is the latest development in
SLOW MOTION CON-
DENSER Design.
The Vanes are designed on
a new principle-developed
to fail in line with the latest
method (Geneva Plan) of
allotting wavelengths
to transmitting stations
-a principle which
gives the most even
spacing of stations possible,
obviating any crowding at
the upper end of the scale,
and marking the new J.B.
TRUE TUNING S L F
as the Condenser of the
future.
This new model is provided
with a Double Reduction
friction drive, giving a ratio
of 60-1. The friction sur-
faces are all metal, engaging
with a vice -like grip, which prevents all possibility of slip.
The use of Ball Bearings cuts down friction to an absolute minimum,
permitting a wonderfully smooth control, and obviating the disadvantages
of static friction so usual in the ordinary type of condenser. A
noticeable feature is the complete absence of backlash. A coarse and
fine movement can be obtained, i.e., the body of the condenser can be moved
independently of the friction device, for quick search. .

One hole fixing, specially designed for rigid mounting, this new model
combines all the excellent features of the ordinary J.B.,
Retail Prices : '0005 mfd., 16,6 ; '00035 mfd., 15,6: .00025 mid., 15

,`,1" Bakelite Knob
for Slow Maio:,
Control Device.

4" Bakelite Dial
for coarse tuning.

(Patented)

8. POLAND ST- OXFORD ST
LONDON W. I

(First Floor) '

gefephone:-
GERRARD 7414



" THEY STILL READ

55-56 VOLTS
AFTER 12 MONTHS"
Amateur Experimental Stn. : G6VR

Nr. Harrogate, Yorks.
Dear Sirs,

Perhaps the following account of the
life of some of your batteries may be
of interest to you.

In Sept., 1925, I purchased 4 of your
4780 dry batteries, totalling, of course,
240 volts. These were obtained be-
cause in my present location I have
absolutely no other method of obtain-
ing High Tension for my low power
transmitter. I have kept *a watchful
eye on them and was quite prepared
to have another set to buy after about,
say, six months, but I have been
amazed at their remarkable life, which
so far is 12 months. Each battery still
reads about 55 to 56 volts.

They have survived two serious
shorts, which would have _ruined any
ordinary battery ; and still continue
to give service. My DX may be of
interest as, obviously, the. h.t. supply
plays a big part in results. I have been
in two-way communication with Fin-
land; Fiance, 13elgitith, Holland, Italy,
Germany,' Denmark, Sweden, Ireland,
and Brazil,l with an input of 2 (two)
Watts, except for BraZil, when I added
some more batteries and used 4.8 watts
(four point eight). I have also been
heard in New York when using 31
watts, anti my telephony signals get
out reliably to about 300 miles.

The transmitting circuits are normal
ones, a wave -length of 45 metres is used
and a Hertz radiator, badly screened,
serves as antenna.

-a letter received from a
user of Columbia Batteries

Columbi
Dry Batteries
Ask any good dealer'for fult.particulars
or write to us for Columbia literature.

J. R. MORRIS,
15:19, Kingsway, LONDON, W.C.2.

Telegrams : Telephone :
Colcarprod, London. Gerrard 3038.

Scottish Representative:
John T. Cartwright, 3, Cadosan St., GLASGOW.

CORRESPONDENCE.
(Contined fro-in:Tap-652.)

Firstly, 'I -purchased at a garage an old " Ford "
ignition coil this article may. be purchased at most
garages for about cighteenpeuce.

The first step is to take it. carefully to pieces.
Having done this, there still he found a small oblong
artlide embedded in the pitch inside (apart from the
cal). This is a condenserwhich consists of two strips.of
tin -foil (erteh piece of foil being 'between two pieces -
of waxed paper), rolled'up. This is the only material
needed, except a few rubber hands and some nuts and
bolts and washers.

The condenser Must be (irefully unwound, -care
being taken to -keep each. piece of foil between two
pieces of waxed paper. This being done, it will he
found that each strip of foilbetween the waxed paper
is of considerable lengt-h:19ng enough to stretch across
a moderate -sized room:

A hole should be made right through the strip. TVs
should be carefully made, to avoid tearing the strip.
A screw with a washer neXt to the screw -head should be
inserted in the hole, a nut screwed on the screw with
a washer. These washers are put on to prevent tearing
the paper, A rubber band is next fixed to the screw.
This is to suspend the strip from the picture -rail or
wall.

At the other end of the strip a hole is made, a screw
with a large, washer at its head is threaded through
the top layer of waxed paper, a tight -fitting washer,
or, better still: -a smell piece of brays tapped the same
B.A. as the screw is screwed.up.tight on to the waxed
paper. This is to make contact with the foil. The screw
is nowynt through the hole in the foil had, as before,
a piece of brass or washer is Screwed up as tightly as
possible without tearing the toil and lastly the screw
is put through the waxed paper and a washer and nut
put on:

A rubber, band and a piece of wire is fixed to the.
screw ; the wire is for the hold -in; and the rubber_
band to suspend the strip.

The other strip is prepared in the same way, the
leadAn IS taken iii the same manner -AS from a twin -
wire -aerial. The finished article. will. be found most
efficient. I get excellent results with this aerial here
at Headou with a oneValVer using reaction.

Yours faithfully,
J. S. LONOSTAFF._ .

Westoe,"
Brent Green, Hendon,

London, 3.W.4

A " P.W." ONE-VALVER.
The Editor, POPULAR WIRELESS.

Dear Sir,-I was rather interested. in your reply
to B. P. S. (Warrington), on 'October -9th. when -he
says he can only hear 6 L V and 2 Z Y on his 1 -valve
set. Is he living in an unfavourable spot or is the
circuit he has used not so good as it might be ? Since
I made up a 1 -valve setmubiLshed in "P.W." No. 193,
I hare discarded my 42 -valve set, for I can plainly.
hear with four sets of 'phones connected London,
Bournemouth Cardiff, Daventry, Birmingham, New-
castle, Manchester. Glasgow. Aberdeen Hamburg,
Brussels, Radio-Paris, HilVersum, San Sebastian,
Madrid, Dtiblin,,. Rome, Oslo, and several other
foreign stations which I cannot. discern I

Yours faithfully,
W. F. WILBER,.

Botley, HantS

RESULTS. WITH THE " RANGER." -

The Editor, .POPULAR Win EirESii.
Dear Sir,-Would you be good enough to allow me

a little of. your yaluable space in which to congratu-
late -you on your production of the " Ranger."
2 -valuer ?

Of all the sets of 2 or 3 valves I have tried,
I tan honestly say that the " Ranger " beats them
all. Here are sonic of the results obtained on Wednes-
day night, October 27th : Edinburgh (local), excellent
on L.S..;- London, good on L.S. , Hamburg, very
clear on L.S. ; Bournemouth, fairly good, but liable
to fade ; Glasgow, excellent on L.S. ; Frankfort -on -
Main, good and very clear on L.S. Dundee also
comes in on L.S., but is jammed by the local station:

I May sagl did not have to resort to the use of
'phones -to. tune in any of the stations, and all could-
. be heard anywhere in the room, which is roughly
12 ft.' 'square.

Perhaps a few' particulars of my set might be of
interest :

A.T.C.-Ormond square law, not -low loss.
Grid leak.Dubiffer .25 v. is found to be the best

for all-round work (DX included).
Choke coih-2 hank wound coils of 250 turns each,

25 S.W.G. wire, and connected in series.
Valves.-Det. is Ediswan A.R.D.E. L.F. Cossor

Power, old type, takes -5 ante.
Also two fixed condensers, one -006 and the:other

.01, are connected in parallel and are across file loud-
speaker terminals.

Wishing " P.NN7' ever} success.
Yours sincerely,

"A Ilarzurusi
Edinburgh.

Popular Wireless, Norember 13111, 1926.

g- 0 00 0000g0000
a EVERY LOUDSPEAKER

DESERVES
MULLARD
MASTER
VALVES

-- Ask for -
Mallard P. M. Power Valves.

ka,

fr.G.59.--Ls-F69A,x,59:,,o;,a5a:ortek,

" FROM SCHOOL TO PROFESSION "
via Wireless.

No long expensive apprenticeship, just RADIO
MARITIME TRAINING, and your son will be
placed in a responsible position. Within twelve
months the capital invested is returned in lily
salary as a Wireless Operator. But it must
the TRAINING WITH THE WIRELESS SERVItI
BEHIND IT. Write to Radio Maritime, Ltd:,15,- Broadway Chambers, Hammersmith',
W.6; or to 28-27, St. Mary Street. Cardiff:

PICKETTS -CABINETS
For every Constructor.

Estimates to your OWN sizes and LISTS FREE.
Pieketts Cabinet (P.W.) Works, Bexleyheath.

a/lie elaued
AS C000 AS NEW!!

(Except Weco, S.P.'s; and low
capacity types). Minimum D.5
Current 0.15 amps when repaired.

ALL BRIGHT & DULL EMITTERS
Listed at less than 101 -.Minimum charge - 51-.

VALI T., et. P.W. Tabor
LUU GroDve,Wimbledon.S.Wi

HEADPHONES REPAIRED
Re -wound & re -magnetised 5/- per pair. Loud Speakers
repaired 5/-. Transformers re -wound 5/- each. 'All

work guaranteed and tested before delivery
Write for Trade Prices. 'Phone Clerk. 1755.MASON & CO.. 44. East Road, City Road N.1,

EBONITE jr BUSHES
FOR MOUNTING PERFECT
ON WOOD. INSULATION
Orders under 1/- Two required
send lid. postage. 1 Ai. for each hole.

NUMBER 0 1 2 3 4 5 6
Hole in Bush...6BA, 4BA, 213A, 1/4" 5/16.318" 7/16"Price each: Id. 1d. 1d. lid. 2c1. 2d. 2d,

DARER 'RADIO CO.,
Waldram Road, Forest 'Hill, London, S.E.23

TRADE SUPPu:ED

PRIVATE GREETING CARDS. AGI NTS
(either sex; any age) wanted. Largest Man ;dee-
turers, in Great Britain offer Magnificent FREE
SAMPLE BOOK, containing WONDERFUL NOVEL-
TIES - VELVET FIGURES with life -like 'GLASS
EYES; NOTEPAPERS; DAINTY CALENDARS FOR
PURSE or HANDBAG; BLOTTER; and GREETING
CARDS for every taste, and DELIGHTFUL COL-
LECTION OF CALENDARS. PROFITS ANDPRIZES WILL AMAZE you. Write:
ALL -BRITISH CHRISTMAS CARD CO.Dept. 581, BLACKBURN.

-Nwilltr

I 11111- lb 1

119
-

springing system gives better results.
New design eliminates losses. New
Don't pay more. You can't buy more.

JAMES CHRISTIE & SONS, Ltd.,
OONTMV 246 West Street, SHEPPIELD.

MORE London ripen/a: A. F. BULGIN & CO..
10 thirsiter Street tontine F 0 4

REPAIRS Headphones
and Loud Speakers Re-

lit) wound and Repaired. Prices from 3/-.
Delivery two days. All work tested on crystal and

valve set. 12 months' guarantee. Postage paid.
MIDLAND 'PHONE REPAIR SERVICE.
213, Slade Road, Erdington, Birmingham.

RmONIC
VALVE HOLDER.

THE VERNI-NOB, 6d
Postage 180. each.

7 7-7r, ATM, 1$ I

,MP PCo, 246 ListerSt.,BirminWirn.
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"NO CRYSTAL SET IS COMPLETE WITHOUT THIS WONDERFUL ATTACHMENT "
Extract from an entirely unsolicited testimonial recently received from a customer situated 80 miles from Daoentry.

The WONDERFUL ATTACHMENT referred to is the

MAGNETIC MICROPHONE BAR AMPLIFIER
Not only will this marvellous
device give really good LOUD-
SPEAKER RESULTS from
CRYSTAL RECEPTION of
average strength, but it is also
the ONLY means of increasing
the strength of weak signals in
head -phones other than by

using valves.

A BOON TO DEAF PERSONS

EQUALLY EFFICIENT ON
VALVE SETS

If your dealer cannot supply order direct
from Sole Manufacturers and Patentees (Two-thirds

actual size

NOT a Microphone Button.

Valves, Accu tmulators or
H.T. Batteries.

Fragile parts.
Distortion.

Simple as A B C.

Almost as good as a 2 -valve
amplifier.

ILLUSTRATED LISTS FREE

COMPLETE AMPLIFIER
as shown PRICE ^ es

post free 00/
DRY BATTERY lasting over

three months 4/- extra.

18, FITZROY STREET, EUSTON ROAD,
LONDON, W.1. 'Phone: Museum 8974.

Complete with full in-,
structions for fixing,

D.

7 Each.

The Original

"MIDGET
An inexpensive
friction tuning device
giving excellent

results.
The " Midget" can easily
be fitted to all sets in

a few moments, and it
will work equally as well
as many higher priced
vernier controls. All metal
parts heavily nickel -plated,
highly poliShed Bakelite
knob and best quality
rubber washer. It is self-
adjusting and will add
i00% efficiency to your set.

Full particulars of other Radio Products upon request.
"Belden" Battery Cords, plain or fused, 5, 6 or 7 -way.
Frame aerial wire, enamelled and new braided type.
Headphone and Loud Speaker Cords. Terminals, insu-
lator hooks, etc. Trade enquiries invited.

THE STANDARD INSULATOR Co. Ltd.,
Winsley House, Wells Street, Oxford Street,
LONDON, W.1. Phone , Museum 5978 and 7577

- electric
light in your
home ?

IF
SO WHY NOT
GET YOUR
H.T. SUPPLY

FROM THE MAINS?
You can make sure of a perfect
and constant High Tension supply,
entirely free from crackling, hum

or ripple.

TUDORADIO
MAINS UNITS
can be connected to the nearest
!amp socket. Current consump-
tion is negligible, and expensive
and troublesome batteries can be
done away with once and for all.
There are two types : D.C. for
direct current and A.C. for
alternating currents. There is no
risk to your valves or set with either
of them. Ask your dealer for

details or apply direct to:

TUDORADIO
JUNIOR

D.C.
MAINS
UNIT AINBINUmfa

Output volts 100
Price 3 5 complete

THE TUDORADIO
COMPANY, LIMITED,

TudorWorks,Park Royal,
London, N.W.IO.

Telephone : Wembley 41.

OTHER MODELS FOR OTHER SETS
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With the "PEERLESS"

Resicon Condenser
(Reg. Trade Mark 457357)

you can tune over a greater range
with a given inductant than with many
condensers having double the
stated, capacity. The plates of the
" PEERLESS RESICON CONDEN-
SER are shaped to give uniform tuning
over the whole scale, in both aerial and
anode circuits-the minimum capacity
being very, low. A precision instrument.
Electrical 1 ross exceedingly low. NO,
side strains. Moving plates, revolye
freely -and without backlash. tor Super
Heterodyne receivers the " PEERLESS"
RESICON CONDENSER is ideal:
Operates so finely that vernier is almost
unnecessary. One lc inch hole only
needed for panel fitting.
Capacity.

.00025 Complete with Dial .. 15/ -
(With Dial & Vernfer) 17; 6
Complete with Dial .. 16 6
{With Dial & Veinier) 19, -

'0005 Complete with Dial .. 18 -
(With Dial & Vernier) 210 6

From all Dealers or direct from

The Bedford
Electrical & Radio Co. Ltd.
22, Campbell Road, Bedford
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TECHNICAL NOTES.
(Continued from page 602.)

place (whether it :were originally good, bad
or indifferent), its :lge Will be considerably
shortened, for -a " dry " battery -is one in
which-although it is not strictly ".dry "-
there is a very limited amount of ,moisture.
As soon as this moisture -is all dried -out,
and the dry battery is really dry, itS'Useful
life is at an end.. Special precautions are
taken by the makers to prevent, or at any
rate to retard, the drying out of the mois-
ture in the batteriee ; these methods in-
clude the employment of special chemical
ingredients, and the use of particular
means for sealing up the cells when com-
pleted. The batteries will dry out quite
rapidly enough in ordinary use, but if they
are kept in a warm place, the drying will
naturally be greatly accelerated. Thbre7:
fore, always keep your. dry batteries in 'a
cool-though not in a damp4.':place.
Life of H.T..Battery. -

Of Course, the .life of the battery will
also "depend upon the- amount of current
which is drawn; from it. A dry - battery,
like an accumulator,  has -A definite
"ampere -hour capacity this depends
to some e:itent upon the .actual discharge
rate, and. upon the -" rest periods " between'
discharges. But it can only deliver a
total quantity of electricity which depends
upon the nature and -quantity of the
chemicals within it. A battery used with
a set consuming 12 milliamps. in the plate
circuits will -not last as -long as in  one
consuming a smaller' plate current, other
things being equal. . In this connection, I
would again remark upon the importance
of using correct grid bias, which may have
the effect of greatly economising H.T.
battery current.
Concerning Lay -out.

In laying out the components of a set,
although compactness is. greatly to be
desired, it is important to remember that
this should not be secured at the expense of
efficiency. There is a danger, when packing
the components close together, of unwanted
interaction being encountered, and of loss
of efficiency fronC-that and from other
causes.

The necessity of - arranging coils and
transforinere at right angles td one:another
is well known and. does not  need to be
emphasised here. -

Unexpected Losses.
The efficiency losses due to the presence

of conducting masses in too close proximity.
to. coils are not, however, always so care-
fully borne in mind by the amateur designer..
This is particularly important in the case
"of the H.F. components, such as the H.F.
coils. If any considerable amount of metal
is present, either in the construction of the
colts or in their immediate vicinity, -eddy-
currents will be set up in the metal, and
these currents will represent loss of energy
from the H.F. coil which may make all the
difference betel eeu efficient and poor work-
ing of the set as a whole. It should also be -

remembered that the metal of -other, -

ponents, for exaMple the shield of an L.F. -

transformer, will likewise act as a " sink " -

of energy from the H.F. coils if in too close .
proximity.

2 -VALVE- AMPLIFIER, 35/
1 -Valve AmPlifier, 201-, as new; Valves, D.E. .06,
71'Headphones, 8/6 pair; new 4 -Volt Accumu
later, 13/-, new 60 -Volt H.T., guaranteed, 71.;
2 -Valve All -Station Set, 424. Approval willingly.

Write for free bargain. List.
P. Taylor:57;SL ridley"-12(1.,Stb clnwell,Lon n

11

0.00.
2 -VALVE -$0"

LOUD SPEAKER BARGAIN.

NOW

This highly efficient 2 -Valve
Loud -Speaker Set is the finestwireless value ever offered.
It gives a volume and utiality of tone unattained
by any instrument of a similar price and is tl_e.
essence of simplicity. Fitted witli"coils covering
all the British wave -lengths, including Daventry.
THE CABINET is of beautifully polished Oak, &
all components are of the highest .quality. Dull
Emitter Valves with patent vahre holders; Sc.; H.T.
Battery; 2 -volt accumulator and coMplete- Aerial
Outfit. LOUD SPEAKER of exclusive design
with unique magnetic system and =':17:6improved mica diaphragm. Price
TERMS : Our Bargain Of
Price Is for deferred pay- firm/0d
scents.. Send 10/6 now, & ecieveycomplete purchase in 14
monthly payments of 10/6
If you wish to pay cash, 6
per mint discount is allowed
Catalogue Post Free.
Up-to-date Crystal & Valve
sets at keenest prices.
J. G. Graven Ltd. Sheffield.
Fullest

A¢Proval

EBONITE PANELS
OR STRIPS, ETC., DESCRIBED IN THIS
ISSUE (OR ANY OTHER) CAN BE OB-
TAINED IMMEDIATELY THROUGH ANY
TRADER FROM-
TRELLEBORCS EBONITE WORKS, LTD.,
AUDREY N011SE, ELY PLACE, LONDON, E.C.I.

Wet H.T. Batteries
(Leclanehg Type).

Cheapest in long run. Each cell gives
1.4 volts. Full instructions sent with
each delivery. Price per dozen cells,
complete, 3/9. Alternatively ; Zincs,
1/-; Sacs, 1/6;" Jars, 1/3 per dozen.
Carriage extra. Orders for £1 and

 over carriage paid. Trade enquiriesinvited.Wet H.T. Battery Co.,
23; ColdIffirbour Lane, Camber-
well, S.E.5. 'Phone: Brixton 2539.

-'Hale Receiver Cabinets`
House a good set in a quality cabinet

That means a Unica Cabinet I
For the Hale Receiver, designed
by Mr. P. W. Harris, there are
two types available-in oak
In Mahogany 24/6. (Prices include base.
board.) Sent under C.O.D. system.

Unica Cabinet Co., 73, Camden St., N.W.1.
m

EASY

G.A.6227

aIrriie2i-va,lvte

inblading loud
speaker, 120 H.T., D.E. valves, £7 105.; of 18/9
down and 11 imibtalments of 15/-. . .

; - CASH BARGAINS.
Amplifleris, 17/6 and 21/-. 'Phones, Telefunken

.(type, ,7/9; Fr. T. 'Houston, 11/-. Goad H.T.,
60 -vi, 5/9, or 41_,-v. (laboratory test), 3/9 "doe. Ac-
cumulators, with 12 'months.. guarantee, .. 2-v. 40
Ignition; 8/3; 4-v:-,40, 15/-; 6-v. 60, 281-.'Valveq :
Radio Micro 06, 5/6; 2-v., 25,,.5 /6 ;..Povier 4-v.,
8/9 or 1119. Wonderful Metal. 176,1veix,_ 2,v.-.2. 51-;
2-v 06, 6 / 9; 2-v. 5, PoWer," 8/6. Transformers;
Croix, 3/5; Habana, 3/6:- Radiolys, 3/9; Fr. T.
Houston, 813; Brunet, 7/9. Also Ferranti, Eureka,

 Forms, etc. :Everything- in wireless -.reliable and
cheap. Satisfaction or cash refunded.

MUSIC ROLL EXCHANGE,
29. High Street, C o." Wain. London- S.w.4.

r --
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Sheer honest value
Not called by a coined
name that means nothing.
The first filament made
to consume only one=
tenth ampere and still
unequalled.
Its great length and
strength give you 3 times
more for your money.
Can only be obtained in
Mullard P.M. Valves.
ASK FOR THE VALVES
WITH THE WONDER=
FUL MULLARD P.M.
FILAMENT.

vit

Mullard
THE  MASTER  VALVE

IMMIIMMBEal

ADVT. THE MULLARD WIRELESS SERVICE CO. LTD.,
MULLARD HOUSE, DENMARK STREET, LONDON, W.C.2
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THE ODDS ON SUCCESS
That gratification of personal vanity which we call "success"

depends not only on our individual ability for its attainment,
but to an equally effective degree on the materials which we

choose as being of thegreatest practical assistance to our effort.
When we build our wireless set, however, this mechanical

element assumes the superiority, for we follow certain
definite constructional lines and find little scope for our own

initiative. Therefore, based on the perfection of the various
-cOrriponent parts, the odds are greatly on the side of success.

Theoretically this may be sound but in practice we find
that it is not the perfection of any single instrument that

counts but also its ability to function correctly in relation
to the remaining components with which it is to co-operate.

Designed to fulfil these requirements in every way, the
R.I. Multi - Ratio Transformer has almost completely

reformed present day audio -frequency amplification as far
as quality and power of reproduction are concerned.

Apart from its value as an ordinary transformer, it offers
all the advantages of a number of different ratios

and impedance values - enough to satisfy the
demands of any circuit and any valve.

With i ts use the odds on successful audio -frequency
 ' ' amplification are decidedly heavy, so much so

that the question of odds hardly enters into the
matter-The R.I. Multi -Ratio Transformer

presents a cast iron certainty. Price 25/ -
Write for the R.I. Catalogue

R.I. Ltd., 12 Hyde Street,
New Oxford Street,

London,
W.C.

The, mark of
.Better Radio

Printed and -plibliAled every 'Thuriday by the Proprietors; The Amalgamated Press (192), Ltd., The Fleetway House, Farringdon Street, London, L.C.A. Advert:sem .!ir
°lees, hicsrs. J. 11.-Lilc, Ltd., 4, Ludgate Circus Lciden, Il.C.4.. Registered as a newSnaper and for transmission by Canadian Magazine Post. Subscription rates
Inland, 1i;4 per rinumn S/2 for six months; Abroad. DIG per annum; 9/9 for six months. Sole Agents for South Africa; Central News Agency, Ltd.; Sole Agents for

u.tralla and Ne',r Zeuiand: Messrs, Gordon Gotch, Ltd. ; and for _.t.4ocida ; Tholuiperkil News Co. (Canada), Ltd, Satuiday, November 13th. 1o2G.
R.111,
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O0



OPULAR WIRELESS, November 20th, 1926. REGISTERED AT :ME G.P.O. A6 A NEWSPAPER,

"MEET THE METER" By P. W. HARRIS

No. 233. Vol. X.

°pular
iroloss

Every Thursday
PRICE

3d.

Scientific Adviser : SIR OLIVER LODGE, F.R.S.

Some Reliable Circuits.

Experiments with the 14-Valver.

Square Pegs in Round Holes.

Frequency Control.

Sulphuric Blemishes
in Accumulators.

And an Eight -page Supplement
- Entitled -

" The RADIO CONSTRUCTOR."

November 20th, 1926.

N. Henri renal, nephew of Edouard Be!ba,
the famous inventor. who has been appointed
chief of the radio department of the Mal-

maison Laboratories.
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As used in the
"Night Hawk f9
by Mr. Percy W. Harris
and in other well-known
Receiving Sets

Eleven exclusive
Eureka features

1

Absolute rigidity of fixed
plates ensured by unit con-
struction.

2
Moving plates clamped to-
gether to permit fine spacing
with absolute security.

3
Special method of construc-
tion eliminates the possibility
of fixed and moving plates
short circuiting.

4
Ball -bearings ensure smooth
silken action under all con-
ditions.

5
Dual connections (cone and
pigtail) guarantee continu-
ously silent performance.

6
Electrical losses so low as to
be quite negligible. An
invaluable feature for short-
wave use.

7
Generous and readily acces-
sible soldering tags.

8
Equipped for panel mounting
as one -hole or four -hole,
whichever preferred.

9
Positive stops at both ends of
scale.

10
Compact design permits a
panel depth when closed of
less than two inches. The
.000 5 mfds.Ortho-cyclic takes
up much less room than most
.0003 mfds. condensers.

11
Highly polished and beauti-
fully finished throughout-
a perfect example of British
craftsmanship.

Prices :
'0003 mfds. 14/6
'0005 mfds. 15/6

1

UR EiC24> Cot

Space out your Stations as
evenly as the rungs of a ladder

Nlast there is available a British
Condenser which takes out all

the guesswork of station finding and
ensures a standard of selectivity which
is almost incredible. The new Eureka
Ortho-cyclic is a fine precision -made
instrument designed to give mathe-
matically equal spacings between all
wavelengths throughout the whole of
the scale. Within the first 15 degrees
on the dial you will find 15 wave-
lengths of ro kilocycles separation.
Fifteen only-one to each degree ! And
the same precise separation will be
found all through the scale. Yet in
the ordinary condenser used under the
same conditions you would find 51

wavelengths crowded into the same Is
degrees. An absurd overcrowding just
where you need the greatest separation
to ensure workable selectivity. No
wonder wave -traps and sirnilargadgets
are necessary to separate the wanted
from the unwanted stations.
Add to this astounding performance a
host of other electrical and mechanical
features and 3 o u'll under stand why the
Eureka Ortho-cyclic is unrivalled for
performance, uniformity and enduring
depenizability. Before choosing your
variable condenser ask to see the
Eureka. To every discriminating
wireless man its beautiful workman-
ship will be irresistible.

Portable Utilities Co., Ltd. (Eureka Radio Products), 8 Fisher St., London, W.C.i

E571114tHO-CYCLIC
ciManufactured by the
makers of the famous
Eureka Transformer

Gilbert Ad. 6374.
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For low consumption, long
life and sensitivity, use
Marconi D.E.2 (2 volt) and
D.E.8 (6 volt) Valves.
The Marconi Type D.E.2
L.F. Dull Emitter is a
popular valve for a 2 -
volt accumulator. It
takes only approximate-
ly one-thtrd the current
usecl for the Type
D.E.R. for early low
frequency stages. It can
also be used as a rectifier
with anode voltage of
2o -4o (Fil. volts 18. Fit.
amps. 0'12. Amp. factor
7). The D.E.2 H.F. Dull
Emitter (Amp. factor x2)
is designed for H.F.
Amplification and rectifi-
cation. It has similar
filament characteristics
to D.E.2 1-12.

Price 14:- each.

RECOMMENDED COMBINATIONS FOR 2 and
3 VALVE SETS.

Combination
No.

Type of
Marconi
Valve

posi_
tion'

Film tent. Grid
Bias

Volts

High Tension. Low Tension
Battery
Supply.Volts Amps Volts M.kmps

a D.11.2 H.F. H.F. 1.8 012 0 6o 0.8 a v. ace.
D.11.2 H.F. get. i-8 o.r2 1-2 Go t.o

6 D.F;.2 H.F. Det. 1.8 0.12 +2 6o x .o a v. ace.
D E.2 L.F. L.F. 1.3 0.12 -.1.5 8o 1.2

15 D.E.2 H.F. 11.F. x.3 0.12 o Go 0.8
D.E.2 H.F. Det. 1.8 0.12 +a Go I.0 2 V. ace.
D.E.2 L.F. L.F. 1.8 o 12 -4.5 8o 2.0

17 D.11.8 H.F. H.F. 5.8 0.12 o 8o 1.1
D.E.8 H.F. Det. 5.8- 0.12 +2 8o 1.6 6 v. ace.
D.E.8 L.F. L.F. 5.S 012 -6 Too 1.0

THE MARCONIPHONE CO., LTD.
(Sole Agents for Sterling Telephone and Electric

Co., Ltd.)

Regd. Office :
Marconi House, Strand, London, W.C.2

Head Office :
210-212, Tottenham Court Rd., London, W.1

Type D.E.8 L.F. Dull
Emitter is for a 6 -volt
accumulator. It is re-
commended for L.F. Am-
plification when a steady
negative grid bias of 6-7
volts is _.required while
using an anode voltage
of too. It may also be
used as a general purpose
valve (Fil. volts 5'6-6.
MI. amps. o' 12. Atop. fac-
tor 7). The D.11.8
Dull Emitter has similar
characteristics to the
D.E.8 L.F., but is suitable
for H.F. amplification
and rectification and re-
sistance capacity coupled
amplifiers (Amp.factor 164

Price 18/6 each.

To the MARCONIPHONE COMPANY LIMITED,
210, Tottenham Court Road, London, W.1

plcase send, post. free, the following publications :-
V Story of the Marconi Valve. Marconi Valve Booklet

Name

Address

*Slrike out out what is required.
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The Name behind
ensures perfection

THE B.T.H. Low Frequency Transformer
is typfcal of all B.T.H. productions and
worthily upholds their reputation for

preme quality. It provides the most effective
means of intensifying the rectified signals.
It is designed and constructed to give faithful
amplification over the whole range of audible
frequencies. Thewindings are pzrlectly ins.11-
ated and of correct values, while the ample iron
core ensures maximum amplification and rend-
ers screening unnecessary.

Made in two Ratios 4:1 & 2:1

Price 17s. 6d.
Outside the [Irbil Free State

TRANSFORMERS

Sold by all good Radio Dealers

77::: Thw:son-liousts-t:

ttr:0:c.

4

" I have been running two Louden Dull
Emitters over 18 months . . . at a recent
test . . . there was nothing to touch them.
So writes Mr. O'Neill from Royton, and every post swells the number,
now amounting to many thousands, of people who agree with his opinion.
Louden Valves cost less, they last longer, they consume less current, they
arc famous for Silver Clear reception, and they give greater volume.
We could write you a treatise on the scientific reasons for all these quali-
ties, but it's Results you want-not Reasons. Write to us for your Loudcns
to -night. This is Mr. O'Neill's letter .

Gentlemen,
II might interest you lo know dial I hare been running two Louden Doll Emitters

" for over 18 months and they were second-hand when I got them. They also are
going strong.' At a recent test of various valves there was none to toads them.

" Please furnish me with a catalogue.
" Yours sincerely,

" W. O'NEILL (Roslyn, Nr. Oldham)."
Louden Valves are made by British labour in a British factory with

British capital and can be depended upon for the finest volume, range
and silver clearness. They can only be offered at such low prices because
of our well-known policy of selling direct to the public and cutting out
the middleman's profit. The list below gives prices and full particulars.
Order your Louden Valves from us by post.

4/6
Bright Emitters.

L.F. Amplifier. F.I.
H.F. Amplifier. F.2.

Detector. F.3.

5'5 volts 0'4 amps.

8/-
Dull Emitters.

L.F. Amplifier. L.E.R.I.
H.F. Amplifier. L.E.R.2.

Detector. L.E.R.3.
2 volts 0'2 amps.

8/ -
Dull Emitters.

L.F. Amplifier. F.E.R.I
H.F. Amplifier. F.E.R.2'

Detector F.E.R.3.
4 volts 0'1 amps.

9/-
Dull Emitters.

L.F. Amplifier. F.E.R.I.
H.F. Amplifier. F.E.R.2.

Detector F.E.R.3.

6 volts 0-1 amps.

11/-
D.E. Power Valves.

Trans. Amplifiers P.E.R.I
Resist. Amplifier; P.E.R.2.

4 volts 0'2 amps.

12/'
D.E. Power Valois.

Trans. Amplifiers P.E.R.I
Resist. Amplifiers P.E.R.l.
6 volts 0'2 amps.

Postage and parking I Valve 4d. 2 , 64. 1. 3 or 6 Valves, 9d.

FELLOWS, PARK ROYAL, N.W.10.
WRITE FOR

48 pp.
ILLUS-

TRATED
CATALOGUE
No. 33 FREE.

Branches:
LONDON : :itere Street, Tottenham Court Rd., \V C.

(Museum 9200).
BIRMINGHAM: 248, Corporation Street. (Central 435).
BRIGHTON : 31 Queen's Road (Brighton 899).
BRISTOL: 36, harrow Wine Street.
CARDIFF: Dominions Arcade, Queen St. (Cardiff 7685).
LEEDS: 65 Park Lane (Leeds 21479).
NOTTINGHAM. 30, Bridlesmith Gate (Nottingham 5551).
TONBRIDGE : 34, Quarry Hill (Tonbridoe 172).

BUY DIRECT AND SAVE MIDElEY
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Specify Dubilier
Sixteen years ago we commenced
manufacturing wireless condensers.
In those days, electrical condensers
certainly existed but they were totally
unsuitable for wireless purposes.
Accordingly we made a minute study of
the subject and, as a result of careful
observations over long periods, we were
enabled to design condensers in which
hysteresis losses, insulation leakage and
numerous other factors opposed to con-
denser efficiency were either reduced to
the minimum or eliminated completely.
The small, hermetically sealed groups
of mica and metal plates which form
the essential units of the familiar 600
Type condensers are the direct outcome
of these observations.
They represent the very high standard
of electrical efficiency to which modern
science has brought the condenser, and
it is interesting to note that these
identical units, grouped in their tens of
thousands, make up the Condenser
Banks of the world's principal wireless
stations.
In the Condenser equipment of the
Government Radio Station at Rugby,
of which we show a view above, there

are in each of the large " tanks " over
half a million of such mica and metal
plates grouped into hundreds of con-
denser units.
Each of the many millions of plates was
individually selected and tested before
being collected into groups, and each
group was again subjected to frequent
and stringent tests during the successive
stages of assembly.
This ritual of tests, tests, and more tests
is observed in the case of every single
product bearing the Dubilier name.
Our long experience has taught us that
if we are to make condensers which will
be satisfactory in service, whether they
are designed for High Power Stations
or for Broadcast Receivers, we must
take precautions to eliminate every
possible cause of failure. As Condenser
Specialists we know these precautions
to be not only desirable but essential.
Governments and Manufacturers of
Broadcast Receivers all over the world,
agreeing with us in this matter, specify
Dubilier.
Are there Dubilier Condensers in your
set ?

Specify-

DUBILIER
ADVERT. OF THE. DURILIER CONDENSER CO. (1925) LTD..
DUCON WORKS. VICTORIA ROAD, NORTH ACTON, W.R.

T2.EPHONE : CHISWICK 2241-24.
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GUIDES FOR WIRELESS CONSTRUCTORS
The .Two Latest Numbers
Now On Sale Everywhere

MODERN
LOUDSPEAKER SETS
This book contains straightforward,
amply illustrated directions forcon-
structing three of the latest valve
sets. The first is a two -valve house-
hold loudspeaker set. A straight-
forward set of up-to-date design
intended for the reception of quality
signals from the local station and
from Daventry. The second is a
sensitive three -valuer incorporating
a novel reflex principle which will
receive European stations with ease.
The third set described is a four-
valver including every possible
modern refinement.

PICTORIAL

BLUE PRINTS
This book consists of an up-to-date
and comprehensive range of blue
print diagrams drawn in a simplified
pictorial style so that the amateur
constructor cannot possibly go wrong
when building up a set on the lines
of any of the circuits with which the
book deals. There are II circuits
in all.

Price 6D. Each.

At all Newsagents and Bookstalls

CONSTRUCTORS USING THESE
BOOKS CANNOT GO WRONG.
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Q
In addition to the
Cabinet, there are
eight other Brown
Loud Speakers-a
type for everyone
from 30/ to
613 13 Ct.

.59,21.1,4.18N.91299.,§6800.51ftemitailidellk

Cf,he careful, conscientious
workmanship - the almost
loving care with which

VrOWll workers tend the instru-
ments they make is almost akin to
the pride with which the Crafts-
men of old fashioned their work.
This pride of work is distinctly
reflected in the finished product-
it will be obvious to you the mo-
ment you see a 13rowit Loud
Speaker or Headphone.

Each :Crown Instrument is con-
scient i Dusly made ; we, its sponsors,
know that in it we have designed

ART and Science go hand in hand in
the 31.3rown Cabinet Loud Speaker.

Beautifully finished in rich Mahogany
or Oak, it wid harmonise with the
setting of any room, while in purity of
tone and adequacy of volume it stands
alone among Loud Speakers of this type.
In- resistances of -

2,000 or 4,000 ohms. E6.6.0

Conscientiously
made -for you

a Loud Speaker which will give
the most faithful rendering of the
Broadcast it is possible to imagine;
one that, in purity of tone and
adequacy of volume, sets a standard
in reproduction unequalled
throughout the World. Because
we want to pass this on to you,
we are determined that not by the
slightest deviation from the high
standard of workmanship, nor by
a moment's relaxing in the discern-
meht with which only the finest
quality materials are chosen, shall
the astounding fidelity of 151:0W+11
reproduction be prejudiced.

S. G. BROWN, LTD., Western Avenue, North Acton, W. 3
Retail Showrooms : 19, Mortirn,:x Street, W.I ; 15, Moorficlds, Liverpool ; 67, High Street, Southampton.
Wholesale Depots :-2, Lansdown Place West, Bath ; Cross House, Westgate Road, Newcastle ; 120, Wellington

St., Glasgow ; 5.7, Godwin St., Bradford ; Howard S. Cooke a,' Co., 59, Caroline St.,
Birmingham. N. Ireland : Robert Garmany, Union Chambers, 1, Union St., Belfast.

Gruber.' Ad. 6366
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In three types
Red Band
For H.F. use
1.13 volts '1 14 /-
Black Band
TheDetector
1.8 volts '1 1,4 /

Stentor Two
Power Valve
1.8 volts 15 18/6

Horse' power that gets nowhere !
THE merry-go-round -a symbol of

wasted ' horse ' power ! In almost
every branch of Industry waste plays a
dominant part. The smoke pall which
hangs over our big cities is wasted energy.
Scientists tell us that in ten years' time the
waste gases from our factory chimneys
will be harnessed and converted into
power. In your own home perhaps, you
may have a grate which burns a lot of
coal yet does not heat the room. Another
case of wasted energy.
Again, take your own Wireless Set. Your
valves may consume a lot of current and
yet not give you good results. If they are
bright emitters it will be necessary for the
working temperature of their filaments
to be raised to a white heat-otherwise
the vital stream of electrons will not be
emitted. Clearly a case of wasted energy
because now a new filament has been in-
vented by Cossor which gives off a terrific
emission practically without heat. When
the new Cossor Point One Valves fitted
with Kalenised filaments are working not
the slightest glow is visible.
Great heat, therefore, in a valve is no
longer essential. Its destructive influence

C ss r

has been eliminated in all the new Cossor valves.
Heat causes crystallisation. After a little while
the filament becomes brittle-the constant stretch-
ing and contracting has altered the molecular
structure of the metal. Eventually it snaps-and
your valve is useless.

The Cossor Kalenised filament is one of the great-
est advances in valve manufacture. Not only does
it mean an abnormally long life, but it cuts current
consumption down to a tithe of what was neces-
sary a year ago, For example, the accumulator
large enough to last a 2 -valve Set for 10 hours
with bright emitters would last more than
200 hours when Cossor Point One valves are used.

Think ! 190 hours free broadcasting every time
your accumulator is charged. Charge your Accu-
mulator once every two months instead of each
week. Surely this worth -while economy will
make you change over at once.

But even economy and long life do not exhaust the
advantages of these new Valves. You'll obtain a
volume and mellowness of tone which will surprise
you. Owing to the low specific resistance of the
Kalenised filament, an exceptional length is used.
This in turn means obviously a greater area of
emission surface. And a prolific emission, properly
controlled, means a better valve.
Remember, too, the exclusive method of Co -axial
Mounting which guarantees a uniformity which
has never before been possible. There is no gamble
in choosing a Cossor Valve. All are alike-no
deviation is possible. See your Dealer about
them to -day.

°nt
Issued by A. C. Gasser, Ltd.. Highbury Grove. N.5. Gilbert Ad. 6358



Popular Wireless, November 20th, 1926. 603

Popular'Wirelesslaver
a Scientific wdvser . i1

Sir OLIVER LODGE, F.R.b n
Technical Editor:
G. V. DOWDING,

Grad.I.E.E.
Assistant Technical

Editors :
K. D. ROGERS.

P- R. BIRD. Editor : NORMAN EDWARDS, M.Inst.R.E., F.R.G.S.

RADIO NOTES AND NEWS.

roterawarsaamanaesamarli
Consultants:

Dr. J. H. T. ROBERTS,
F.Inst.P.

J. F. CORRIGAN, M.Sc.,
A.I.C.

C. E. FIELD, B.Sc.
E. J. SIIVIMONDS,

tra

M.I.R.E., F.R.S.A.

The New Wave -lengths --Radio Programmeson Telephone Lines-Community Singing-Murder
Trial Broadcast Stopped-Radio Fund to Go like Road Fund ?-The Piccadilly Programmes.

The New Wave -lengths.
WHEN announcing that the Geneva

Wave -length Plan would come into
operation upon November 14th, the

B.B.C. notified listeners that reports upon
the working of the scheme would not be
required for two weeks. In other words,
they expected a pandemonium fortnight,
during which the black sheep amongst
Europe's 200 broadcasting stations would
stray off their own wave -length into
pastures forbidden !

" John Listener."
AT the end of the fortnight probably, we

shall all have requests from our
local stations for reports upon recep-

tion. Till then it's .a waste of time to write;
but as soon as the word " Go " is
given, the reports from listeners
will doubtless prove of very great
value. For, however well the
B.B.C. engineers do their job, they
can never hope to keep such a
sharp look -out as " John
Listener "

"N " Circuit in N. Devon.
WRITING in praise of

the 2 -valve "N"
circuit, described in

" P.W." No. 224 (Sept. 18th
issue), a Parracombe,
N. Devon, listener says
that for 5 X X he uses
a 525 coil (500 will do)
in the N position, with
a 200 in the ACE posi-
tion. "In conjunction
with B5 and BO valves,
the set produces far
more volume from an A Presentation Wireless
Amplion A.R. 19 L.S.
than any straight
2-valver I have come across," he says,
" and the quality is very pure."

Radio Programmes on Telephone Lines.
ANY Dutch telephone subscriber can

now listen to broadcasting without
a receiving set for thirty shillings a

year. The Paris, Daventry or Hilversum
programmes are picked up centrally, and

laid on " to all telephone users who sub-
scribe to the service.

If, in the middle of the programme the

'phone is needed, the broadcasting is auto-
matically cut off.

Aerial Slashing.
"AERIAL slashing is still going on in

Norwood," writes a " P.W. reader
from that salubrious suburb. "But,"

he adds darkly, " if I. find anybody trying
to slash my aerial, I'll slash him to earth !

Community Singing.
COMMUNITY chorus singing, by an

Albert Hall audience, is to be broad-
cast on Saturday next (November

18th). The concert is to inaugurate a
National Community Singing Movement,
and in addition to the chorus singing by the
entire audience, there will be the added

with programmes being 15,781. A total of
£25,436 Os. 4d. was subscribed, and every
penny has been expended upon equipment,
bar £128 13s. 9d., which balance is beine
presented to the Home Secretary for the
wireless equipment of Borstal establish-
ments.

Magnificently conceived, and brilliantly
executed, the Fund proVes that the spirit
of Charles Dickens, founder of the " Daily
News:' still lives to alleviate suffering.

Better Terms for Radio Artistes.
ASCHEME has been evolved to make

broadcasting artistes independent
Of the stage. In future, engagements

may be made for a week's microphone
" turn," instead of just for half an hour.

The artiste's first night will be at, say,
London, the next Glasgow, and so on,
the salary paid beirig as good as the
halls can offer.

WP G.
SIT-UP-LATES who were

combing the, ether at mid-
night a couple of months

ago, reported that W P G, the
American broadcasting station,
was coming over exceptionally
well. The call-signletfers stand

for World's Play -
Ground, and the station
itself is situated half a
mile out in the Atlantic
Ocean, at the end of the
pier at Airport, Atlantic
City, N.J. Just re-
cently all the trans-
atlanties have been
snore elusive, but even

Set. The three -valve receiver presented to Mr. S. Eccles (right) on completion of
50 years' service as organist at Farnworth.

attraction of the Royal Albert Hall
Orchestra under Sir Landon Ronald, Miss
Florence Austral, Mr. John Goss, and Mr.
Norman Alibi.

All London Hospitals Now Have Radio.
" ATS off " to the " Daily News "

HWireless for Hospitals Fund. Opened
in May, 1925, to provide wireless

for each individual patient in the voluntary
hospitals of London, it has equipped 122
hospitals, the total number of beds provided

so I occasionally hear
from " P.W." readers
who can get W G

quite clearly on a couple of valves.

The Piccadilly Programmes.
DE GROOT'S disappearance from the

programmes raised a controversy
that continues to flare up. Recently

Mr. J. H. Squire-whose Celeste Octet is
another prime microphone favourite-came
out with the statement that the B.B.C.
had created him fairly enough. In fact, Mr.

(Continued on next page.)
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Squire:stated " the members of my Octet get
for 30 minutes' broadcast three times the
amount they would earn in a theatre for
three hours' work. After all, fair's fair!"

A Queer Coincidence.
AQUEER radio coincidence has just

recently been reported from Antwerp.
A listener there switched on his

wireless set (which was tuned to 5 X X), and
then picked up a South African newspaper
to read. As his eye took in the words " The
Gila Monster wears a flashy suit of orange
and black," those identical words were
spoken to him by the loud speaker !

It gave the listener quite a creepy feeling,
to sit in Antwerp and hear an English voice
speaking exactly the same words as he was
reading from the South African paper in his
hand !

The Explanation.
THE explanation shows how all the world

is inter -woven nowadays. Originally
the words were from an article by

L.G.M. in the "Daily Mail," and the South
African paper has quoted the story.

As L.G.M. himself is a once -a -week uncle
at 2 L 0 and 5 X X, he also quoted his own
work one day to the kiddies, with the result
that a man sitting in Belgium, and reading
a South African newspaper, heard by wireless
the very words he was reading being
spoken in England.

" Ariel's " Announcements.
IHAVE been asked to make the following

announcements :
A Radio Exhibition has been

organised by the Canterbury and District
Radio Society. It will be held in Canter-
bury on November 25th and 26th.

CALL -Stuns : 6 NG, Mr. N. E. Haigh,
16, Fairfield Road, Bridlington, 45 metres,
10 watts ; 5 X H, Mr. L. W. Hooke, 87a,
Haverhill Road, Balhana, S.W.13, 90 and
150/200 metres. (Now testing.)

Radio for the Blind.
THE. British idea of allowing blind
.11 listeners to receive radio programmes

without a licence has been carried a
step farther at Danzig. Here the fee is
remitted, and the G.P.O. has organised a
fund to provide sets for the blind. Boxes
for voluntary contributions have been in-
stalled at the post offices.

Silver Cup for Constructors.
TWO silver cups are being presented by

POPULAR WIRELESS in connection
with the Amateurs' Competition at

the Hull Wireless Exhibition. This show is
due to commence upon December 4th, and
to close seven days later, and full details will
be announced in due course.

Hearin' Erin.
THEIrish Free State Minister for Posts

and Telegraphs (Mr. J. Walsh) stated
recently that within the next fifteen

months every home in the Free State would
be within crystal range of a broadcasting
station. Cork Gaol, which has not accom-
modated prisoners for some time, has been
chosen for one of the sites.

it's All Wrong.
SIR THOMAS BEECHAM, despairing of

English music, English opera, British
audiences, concerts, everything musical,

in fact, puts the whole trouble down to
one thing-broadcasting !

" When the Government subsidises any-
thing, what does it do ? " quoth the good
Sir Thomas. Not waiting for a true
answer, he goes on : " It subsidises a
mechanical invention. Broadcasting ! "

As musical instruments are mechanical
inventions, and the Government does not
subsidise broadcasting, Sir Thomas seems
to haVe " missed the boat " somewhere !

Canada Calling.
THE total number of radio transmitters

in Canada is now. 543. Of these, 67
are broadcasting stations, another 67

communicate with points abroad or in the
Dominion, and 356 are operated by amateurs
or experimenters. The remaining stations
are operated for communication with ships,
or to provide an " aid to navigation '

service.

Murder Trial Broadcait Stopped.
EVEN American listeners were surprised

when it became known that arrange-
ments had been made to broadcast a

murder trial there. The long -postponed
trial of Mrs. Hall and her two brothers, for
the murder of the woman's husband and
Mrs. Mills-his " soul mate "-had aroused
public interest to an unprecedented degree.
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LT- SHORT WAVES. =
F--- "Kr. Henpeck has a filament switch on his S
E four-valver. He makes full use of its cutting- E
E off powers when a talk is being made by a lady =
E lecturer. He says that it is the only means he E.
= knows of to cease female eloquence."-"Popular
E Radio Weekly." ==
f,.---

* * *
A suggestion was recently made that London =

E should have a radio theatre, in which one could F-_
E dine and dance and listen to the wireless. We
E thought there would be a catch in it. ..-

* * A =
" A scientist says that plants can be tickled. E

= A suburban correspondent asserts that his E
F-1 aspidistra laughed outright at something said E

on the loud speaker."-"Humorist." =
- * E" Cost of ruining a wireless set." (Headline =

in siectrical Paper). E
= A fairly cheap way is to give it to the youngest E
= son to play with. ..:

* * =E =" Owing to lack of space, the radio programme =
is postponed until next week." ( American =

E Paper). =
The American ether is a bit overcrowded.

e *

The " Evening Standard " states that when
E asked to name his favourite piece to be broad-
E east, Lord Hawke confessed an affection for
a an old-fashioned ballad entitled : " where 1.--
= Is another so sweet as she ? " adding : " I

was a bit of a warbler myself."
E Which bit ?

* * * =
Headline in 'Glasgow Weekly Herald." "How E.

you miss your stations." This would be a good E
= title for a " Talk " to railway passengers. E
--

* * *

' Not too familiar. It's all right to have a E
= loud speaker in the house if you are not married E
E to it."-" Cincinnati Enquirer." -__

* *
= " The licence fee is not a tax, but it is voluntary E

payment by the individual listener for the E
services which the Broadcasting Authority E

= renders, and we feel that no Government has E
= the right to take such fees."-" Newcastle Daily =
E Journal and North Star."
= That's just what we think.
E * *

" Somewhere a face is calling." (Headline E
E. in "Daily Mail.") ==Even this might be preferable to some of the =
---':- voices winch do. =
F1111111111111111111111111111111111111111111111111111111111111111111111111111F1

But although listeners were morbidly
fascinated by the arrangements to put the
trial " on the ether," it was generally
felt that such a use of broadcasting was
a debasement of the science of radio, so
the proposal was dropped.

Everywhere the Same.
THE Berlin magistrates recently fined

nearly two hundred listeners for
operating or owning wireless sets

without licences. If the fine was not forth-
coming because the listener could not find
the marks, he had to go and mark time at
the gaol for fourteen days !

Radio Fund to go like Road Fund?
THE wireless League is doing good

service in calling attention to the
manner in which licence money is being ,

appropriated. The League estimates that
by the end of the year a little matter of
Y-900,000 will have been retained by the
Post Office, just at the time when all the
licence money is really required to develop
the service for which listeners have paid.

If a fraction of this amount were to be
spent on a short-wave station, to keep our
overseas kin in touch with Britain, it would
not seem so unjust. But will the money be
spent wireless-ly at all It seems un-
likely-and unfair.

Wireless on the Coffee Stall.
AN enterprising stallkeeper in South

London- is attracting customers by
radio. He has a wireless set and

loud speaker mounted upon his coffee-
stall-and no " grounds " for complaint
the customers say.

Welcome for Wrong Man.
QUITE a comedy of errors arose out
VZ of the visit to London of Dr. Richard

Strauss, to conduct his own music
at the Albert Hall.

B.B.C. officials were waiting at Liverpool
Street for the boat -train, and later the
German ambassador turned up and waited
too.

When the train pulled in the ambassador
welcomed a distinguished -looking arrival,
and was taking him to the Embassy car
when the B.B.C. officials approached and
asked where Dr. Strauss was going. " This
is not Dr. Strauss," explained the ambas-
sador. So there was a rush down the
platform, and eventually the great com-
poser was found in company with a porter,
struggling with luggage and the English
language !
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TECHNICAL TERMS ILLUSTRATED. 5.
The Plate.

ALADY got very irate
Because her old man

stayed out late,
So she sat up one

night,
And gave him a fright,

By hurling at him a big
:711111116111111111111111i1111111111111111111111111111111111

ARIEL.
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HOW often we come across the phrase,
" Square pegs in round holes," that
I have chosen for the title of this

article. It obviously signifies that there
is a misfit, either intentional or unintentional,
and it is really surprising how many misfits
we find in connection with the problems of
wireless reception. It may be argued that
a receiver is as good as its components, but
this will not be true unless the components
are correctly laid out and wired to a
definite prearranged plan, and thus made
to perform their respective functions in a
satisfactory manner.

Each portion of your set must act in
harmony with the other portions, and to
further this ideal we must choose that all-
important component, the valve, so that
the work it is called upon to do will be
executed efficiently. The beginner, or for
that matter the average wireless enthusiast,
is often at a loss to decide on the valves to
purchase for use in his latest receiving set,
and there is, perhaps, a justifiable excuse
when we think of the vast number of
valves on the market, most of which boast
Of particular markings or designations which
give little indication of their specific pur-
poses. However, this is mitigated to a
certain extent by the more complete data
now being, furnished by valve manufac-
turers, and which should be studied carefully
by all prospective purchasers of valves.

Valve Characteristics.
Some designers prefer to choose the

Valves to suit the components incorporated
in the receiver, while others vouch for the
principle of designing the circuit, choosing
the valves and then buying the components
to match the valves. Whichever method is
adopted, there are certain fundamental
principles which must be clearly borne in
mind in order to get the best results.

There are two main constants to consider
quite apart from details of filament current
and voltage, plate current and voltage, etc.,
although, of course, these last-named details
must not be overlooked when the capacities
of the batteries and accumulators have to
be reckoned. The two terms which I have in
mind are impedance and amplification factor,
so let us digress for a moment to see what
they actually mean. When a current is
passed through a valve filament an enormous
number of minute particles of negative
electricity are " boiled off" from the

*-4.--4.1-1-44. -4.- -0-4.- -4--*
By H. J. BARTON CHAPPLE,

Wh. Sch., B.Sc. (Honours), A.C.G.I.,
p.x.c., A.M.I.E.E.

*-4-.--4.--4,-.10-4.---4.1-4.----*
filament surface, and if the plate or anode
is given a positive voltage with respect to
the filament a large number of these minute
particles will be attracted to the plate to
form the plate current. Now this plate
current is influenced by the voltage varia-
tions brought on to the grid when receiving
the wireless signals, and this change in plate

current is greater than would be the case
if the signal voltage was applied in the
plate circuit.

The Valve's Three Functions.
It is this increased change which gives us

a measure of the amplification brought
about by the valve and its associated
apparatus, and has been popularly called
the amplification factor.

The impedance may be regarded as the
" resistance " offered to the flow of these
minute particles of electricity between the
filament and the plate, and although it is
just a simple value expressed in ohms, the

factors influencing the final determination
of this quantity are somewhat complex.
As a guide to the expected performance
of a valve both these quantities must be
considered together in their proper relation-
ship if the best results arc desired.

Let us consider the main functions of
valves-to detect wireless signals and also
to amplify them either before rectification
takes place (i.e. H.F. amplification) or
after rectification (i.e. L.F. amplification).
Dealing with the first -named, it is usually
found with most British valves that they
will detect best (if the grid leak and con-
denser method is employed) when the end
of the grid leak remote from the grid is
joined to the filament leg connected to
L.T. positive. This brings the valve to its
most sensitive condition.

In short-wave receivers especially is the choice
of suitable valves an important consideration.

Useful Rectifiers.

Valves which are included under the
heading of general purpose valves are
frequently used for the rectifying position,
and the amplification factor varies between
about 6 and 10, with an impedance generally
within the limits of 17,000 to 30,000 ohms.'
If the rectifier is followed by a transformer -
coupled L.F. amplifier of low step-up ratio
use the higher impedance valve, but if the
step-up ratio is high, then a lower impedance
can be chosen. For the anode current or
anode bend method of rectification, which is

(Continued on next page.)
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DERING the past
month the re-

, ception condi-
tions on short waves
have been passing
through a period of
great irregularity
characterised b y
periods of intense
atmospheric interfer-
ence not usually experienced at this time
of year, and the" skip" distance phenemona
has also been modified in an unusual
manner.

Observers have often noticed the great
weakness of received signals from local
stations transmitting in the 30 to 40 metre
band, and this is the normal conditions to be
expected from such frequencies. Take, for

* 4.-4. -4.-4.11-4 ..... 0 -4-4-.4-.4

SHORT-WAVE NOTES.
By E. J. SIMMONDS, M.I.R.E., F.R.S.A.

(Staff Consultant.)
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example, the test signals which have been
sent out from the writer's station, G 2 0 D,
on 32.25 metres for some considerable time.

The large volume of reception reports to
hand indicate that the signals are practically
inaudible in this country after a range of
from 15 to 20 miles from the station, and
doubtless the reception obtained within the
20 -mile area is by virtue of the horizontal

A portable crystal set that was used with great success during a recent test-undernearh 5 X X's aerial.

ground wave, which,
as we know, is
quickly absorbed.

Beyond the range
of 20 miles, there-
fore, there comes a
wide zone where
normally no recep-
tion of these signals
is possible, until

the zone is reached where the first reflection
of the angular ray from the Heaviside layer
occurs. This distance from the transmitter
varies seasonally from approximately 500
miles in full summer to 2,000 miles in mid-
winter, the reason being that during the
winter months the ionised upper layers of
the atmosphere which bend the angular
wave from the transmitter back again to
the earth, are normally much higher and
this condition favours longer " skips " and
better reaching out for low -power trans-
mitters. Now, during the past month,
these conditions have been considerably
modified and reports have been received
from stations in the British Isles outside the
20 -mile zone, who normally hear nothing of
the 32 -metre transmissions from G 2 0 D.

DX Difficult.
Many of these reports are on telephony

transmissions, which is all the more remark-
able, inasmuch as they emphasise the
extreme clarity of the speech, and strength.

All this points to a reflecting ionised
layer very close to the earth, which has
temporarily cut out the usual " skip "
distance, and it is also worthy of note that
during these conditions the writer has had
considerable difficulty in working over long
distances, say, to New Zealand, Australia,
etc., We do know that during this period
electrical storms have been unusually active
throughout Europe and also Northern
America, and there inaY be some obscure
connection between the recent abnormal
behaviour of these high -frequency radio
waves and the electrical storms. Incident-
ally, those readers who so kindly from time
to time forward detailed reports on my
transmissions will see how useful they are
under these circumstances.

41
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SQUARE PEGS IN
ROUND HOLES.

(Continued from previous page.)
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sometimes employed when strong signals
are possible and greater purity is desired,
special valves are generally used of the
Q.X. and D.E.Q. class, but for the more
usual method of rectification many come
to mind such as' the !D.E.R., D.E.11, B 3,
H.L. 310, D.E.8 H.F., A.R. 06 (red line).

Coming now to H.F. amplification, it is
safe to say that the chief requirements are
a comparatively low self -capacity and a
fairly high impedance to avoid uncontrol-
lable oscillation. Too high an impedance is
somewhat of a disadvantage, as it neces-
sitates the use of high plate voltages, but on
the other hand too low an impedance
renders the set unstable unless special pre-
cautions are taken, so that a happy medium
is generally chosen between 30,000 to 50,000
ohms. The amplification factor rules higher

than in the case of the general purpose
valves, since the object is to secure the
maximum amplification of weak signals,
and most of the valves will be found to fall
within the limits of 10 to 17. Suggested
valves are the D.E.2 H.F., D.E.8 H.F., A.R.
06, S.P. 18 (green spot), H. 512, etc.

It now remains to deal with L.F.
amplifiers, and perhaps the main problem is
the avoidance of distortion. To this end it
should be borne in mind that a good power
valve should have a low value of impedance
and amplification factor. It is often thought
that a power " valve is -one which will
make signals very much louder, but the true
conception is that the valve will deal with
louder signals without any accompanying
distortion.

Resistance Coupling. -

Tire application of grid bias is essential
to bring the working point of the valve to
the condition when. no grid current will
flow, otherwise the incoming signal will be
upset, and the valve must possess a long,
straight portion of the characteristic to
deal with the powers handled. By making the

impedance low the resultant anode current
is of sufficient magnitude to operate the
loud speaker. For transformer -coupled low -
frequency amplifiers the amplification factor
usually lies between 5 and 7, with an
impedance between 5,000 and 8,000 ohms,
and suitable valves are P.M.4, L.525, B.4,
L.S.5, S.P.18 (red spot), P.V.5 D.E.,
D.F.A.O, etc., with, say, an L.S.SA for
very large powers.

In the case of resistance capacity and
choke -coupled amplifiers the problem is
modified somewhat, as there is no trans-
former step-up effect present, and con-
sequently the valve must be called upon
to furnish a higher voltage step-up fhan in
the previous case. For this purpose the
valve followed by resistance or choke
amplification should have a high amplifi-
cation factor, but the impedance must not
be too large, otherwise the H.T. valua
becomes excessive. The amplification factor
is generally of the order of 20, with an
accompanying impedance of about 30,000
ohms or slightly higher, and. suitable valves
may be chosen- from the D.F.A.4, D.E.5.B.,
D.E.3.B.; etc.
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LISTENERS who anticipate a time when
it will be possible to enjoy any pro-
gramme, far or near, without inter-

ference, are apt to overlook the fact that
this is not simply and solely a question of
further improvement in the design of super -
selective receiving circuits. With the
present state of congestion in the ether, the
limits of clear-cut reception depend to a
very large extent upon what is happening
on the transmitting side.

This does not mean to say that selec-

* 444.. .1.--4-40. .1-44 46.--4. ..... *
The Importance of Stabilising the
Carrier Wave at a Constant Fre-
quency is Dealt with in this

Interesting Article.
By SEXTON O'CONNOR.
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only been made feasible by the discovery
of ways and means for ensuring that once
a station has been allotted a given carrier -

wave it shall be definitely
stabilised once and for all at
that constant frequency. The
wave -length scale is now
divided up into such narrow

- zones that even slight fluctua-
tions in frequency are. bound
to give rise to serious hetero-
dyning with, other stations
and consequent disturbance
over a wide area.

DRIBYYM Or
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tivity on the receiving side has now reached
high-water mark, although it must be ad-
mitted that no very startling developments
have been made in this direction within the
last twelve months or so. It is rather in-
tended to emphasise the necessity and
value of the work at present being carried
out by the International Broadcasting
Bureau in reorganising and standardising
the wave -lengths used by the various
transmitting centres at home and on the
Continent.

In this connection it must be borne in
mind that the proposals of the Bureau have

011444 or
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Mechanical Methods.
It is a curious fact that the

most efficient methods so far
discovered for stabilising the
frequency output of a trans-
mitter depend, not upon
purely electrical methods of
tuning an oscillatory circuit
by inductance and capacity,

but upon some form of mechanical vibrator,
such as the use of a
standardised tuning
fork, or the peculiar
oscillations of a piezo-
electric crystal.

In the case of an
ordinary valve oscil-
lator with tuned input
and output circuits, it
might be expected that
so long as the induct-
ancy and capacity
values of, the external
circuits were kept
steady, a constant
frequency output would be maintained. In
practice, however, any variation in the
supply of plate or filament voltage, or any
alteration of the load on the H.F. generator
due, for instance, to modulation at audio -
frequency, or to the effect of rain or wind
on the aerial, will inevitably cause slight
variations in the frequency output unless
some automatic form of frequency control
is applied to the circuit.

One type of mechanical constant -fre-

quency control still used in high-powered
transmission is the tuning -fork system due
to Professor Eccles, shown in its simplest
form in Fig. 1.

The two legs of the fork actually form a
mechanical back -coupling link between the
grid and plate -circuits of a valve, with the
result that the frequency of the oscillatory
current in the plate circuit is maintained
in step with the bodily movements of the
fork. It will be seen from the. Figure that
the prongs of the fork arc located between
two magnets, one.in the grid circuit and the
Other in -the plate circuit.

Using the Harmonics.
As the upper prong moves nearer the

poles of the grid magnet, the magnetic
flu* through the pole windings is inereased,
giving rise to a voltage " kick " on the grid.
This causes a corresponding increase of plate
current which, as it flows through the plate
magnet, causes the latter to attract the
lower prong, thereby maintaining the vibra-
tion of the fork. The operation of the
system as a whole is thus bound up with
and controlled by the vibratory movement
of the tuning fork. -

It is, of course, obvious that no tuning fork
could be made to vibrate at anything ap-
proaching the enormous frequencies used
in wireless transmission. This difficulty is
overcome by designing the fork so that it
will vibrate at an absolutely constant rate

;14 CRYSTAL -CONTROL AS AIZO kV BA124OCAST TRAN.SNTSSAIV AsS

of, say, 250 times per second, and then
building -up harmonics of this fundamental
vibration until the desired frequency is,
attained.

For instance, by taking the eighth har-
monic of the 250 -cycle fork frequency
oscillations of 64,000 per second are ob-
tained, corresponding to a wave -length of
approximately 5,000 metres. Similarly, if
the tenth harmonic is chosen, the wave -

(Continued on next page.)
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length is reduced to a constant value in the
neighbourhood of 1,000 metres.

In practice, harmonics are produced by
applying the fundamental frequency to a
valve, the grid potential of which is ad-
justed near the lower bend of its charac-
teristic curve. In- these circumstances the
output current of the valve instead of being
a pure sine curve is converted into a wave
form extremely rich in harmonics. The
required harmonic is separated out by
means of a suitable filter circuit and is then
amplified by a series of power' amplifiers
until it reaches the aerial.

The Quartz Crystal.
The elastic vibrations of a quartz crystal,

under the influence of an applied oscillating
E.M.F., form a. still more efficient system of
master control, particularly for the shorter
wave -lengths used in broadcasting. The
natural frequency of such crystals is so
enormous that it is possible to cause them to
vibrate at the actual radio -frequency

LECTR/C LCGIWYAZENT OF A QUARTZ afaLLAYOR
En=imar-21IriM54

required, although for very short wave-
lengths it is usual to select the first or
second harmonic of a more massive crystal.

The crystal period is dependent upon the
thickness of the quartz, and varies with
different specimens from a wave -length of
100 to 150 metres per millimetre of thick-
ness. When used as a frequency control,
the action of the crystal can best be ex-
plained by saying that it sets up a vigorous
voltage reaction, due to its piezo-electric
property, at one particular frequency and
at no other.

Fig. 2 shows an arrangement in which
the crystal is inserted in the grid circuit in
shunt with a biassing battery and a radio -
frequency choke. The natural frequency
of the choke should be very different from
that of the quartz, so that it does not
interfere with the selective action of the
latter.
Master Control.

When the plate circuit L, C is tuned to
the frequency of the crystal, sufficient grid
current will flow to maintain the valve in
oscillation at that frequency. If the plate
tuning is altered, the " piezo " voltage
response of the crystal ceases and oscillation
immediately stops.

Fig. 3 shows a slightly different arrange-
ment in which the crystal is shunted across
a grid condenser and leak in series with a
choke. The action is, however, identical
with that previously described.

At a broadcast station the output from
the master -control valve is passed through
a series of graduated power amplifiers to be
built up to the required output to the
aerial, the audio -frequency from the micro-
phone being applied to the modulating
valve after similar amplification as shown.

An Electrical Arrangement.

The action of the quartz oscillator has
recently been thoroughly investigated at
the National Physical Laboratory, where it
has been shown to behave as the electrical
equivalent of an inductance L, Fig. 4,
resistance R, and capacity C, in series, and
all in shunt to a capacity Cl. The capacity
marked C2 represents the capacity of the
air gap of the actual crystal mounting.

Attempts have also been made to devise
automatic master -control systems which
depend for their action upon purely elec-
trical methods for stabilising the frequency
output.

In the arrangement shown in Fig. 5 a
steady source of oscillations A is coupled
with the aerial system Al and also with
the input coil C to a detector valve B. The
circuit A is deliberately set to a slightly
different frequency from that of the aerial
circuit, so that a beat note is created which,
in turn, determines the value of the current
flowing in the plate circuit of the -valve B.

The plate current passes through an iron -

cored coil L, coupled to the aerial, and

normally saturates it, so that the winding
offers practically no impedance to the flow
of the H.F. currents in the aerial circuit.

If, however, the frequency of the aerial
circuit alters for any cause, such as wind or
rain, the beat note with the circuit A changes
accordingly, and reduces the value of the
current flowing through the windings L,
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below the point at which the core is mag-
netically saturated.

This at once tends to throw a larger
effective impedance into the aerial circuit,
because the H.F. currents flowing on that
circuit must now vary the magnetic flux
about the windings L. In this way the valve
B acts as a brake to prevent frequency -
fluctuation, or in other words it acts auto-
matically to stabilise the system.

-4-4-4-4-, ----4--4-4-4-4 -4-4- *
A DUAL

ADJUSTMENT DETECTOR.
By J. F. C.

* ..... 0-4.- -4 4-4- -4-,++*
CRYSTAL enthusiasts who are on the

look -out for a ready means of deli-
cately adjusting perikon rectifying

combinations of all types will be interested
in the dual adjustment detector which is
illustrated in the diagram herewith.

A really first-class perikon combination of
tellurium-zincite should, for ordinary use,
require no dual adjustment. In such cases,
it should be sufficient to allow the zincite
element of the detector to remain in a fixed
position, whilst the tellurium crystal cup
only is made adjustable.

Easy to Make.
With less efficient combinations, however,

for very delicate work, and also for testing
out the oscillation generating possibilities of
new crystal combinations, it is very con-
venient to have at hand some apparatus in
which both sides of the crystal contact
are adjustable.

Such a condition of affairs may readily
be achieved by the use of the present
detector.

As will be seen from the illustration, the
detector is based on the principle of the old
heavy brass detectors, which were in
common use in pre -broadcasting days.
Such detectors comprised a metal pillar
from which projected a support for the
crystal cup, and also an arm through
which an adjusting screw was placed.

Detectors of this type can still be obtained
very cheaply from firms supplying second-

hand apparatus, and, on the other hand,
the amateur with facilities for a little brass
working will not find it a difficult matter to
construct one for himself.

In the present dual adjustment detector,
the bottom crystal cup is not fixed. On
the contrary, it is mounted on a piece of
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springy brass. An adjusting screw for this
latter is provided, as shown in the diagram.

The instrument is a very useful one for
serious work, and therefore its employment
is recommended for the purpose of the
amateur who is carrying out experimental
work in the realm of crystal rectifying
contacts.

The Radio Constructor Supplement
Edited by

Mr. PERCY HARRIS
appears in Popular Wireless every week.
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TONE CONTROL
UNITS

By 0. J. RANKIN.

TONE purity includes finding, by practical
1 tests, the most suitable shunting

capacity for the loud speaker, and not,
as many beginners imagine, mere
tinkering with plate voltages, grid bias, etc.
Different loud speakers require different
shunting capacities ; this does not mean
that a definite capacity may always be
used with a particular type of loud speaker,

Fig. 1. A useful device which, however, is improved
upon in Fig. 2.

for variations in volume often call for
slight alterations in the shunting capacity.
The best capacity for light speech, music,
etc., is not always the best to use when
receiving extra loud items such as brass
band selections, and it is therefore advan-
tageous to provide a variable capacity.

The most usual method of arranging such
4 unit is outlined in Fig. 1, where six fixed
condensers, ranging progressively from
.001 to 000 mfd. capacity, are connected

as shown, the upper ends being joined to a
common lead which is connected to one of
the terminals X, and the lower ends to the
studs of a sector or fan -switch, the blade of
which short-circuits any number of studs,
and thus connects a corresponding number
of the condensers in parallel. The switch
blade is In contact' with the spindle and
panel bush, and a lead is taken from the

, bush to the other terminal X.
These terminals are connected
to the lond-v2aker terminals.

An Improvement.
The construction and sue -

0 cessful operation of this type
of switch presents certain
difficulties, as many amateurs
have no doubt discovered ;
moreover, it is not sufficiently
selective, since, as we have
seen, the only condenser which
can be used independently is
the first in cir-
cuit (on left), the
second being
added to the
first, the third
added to the

second and first, and so on.
For example, the second con-
denser has a capacity of 4102
mfd. ; if we require this
capacity, and no other, the
only thing to do is to connect
it up in place of the first con-
denser. Matters may be im,
proved by using interchange-
able condensers of the Mc-
Michael or " K," type. But
let us consider another and
better method of utilising odd
condensers of any make which
may be already on hand.
Glance for a moment at the arrangement
shown in Fig. 2. Here the upper ends of the
condensers are connected as shown in Fig. 1,

but the lower ends are joined each
to one side of a special switch con-
sisting of a pair of springy brass clips
and a flush type panel socket, the
other sides of the switches being
joined to a common lead which is
connected to the other terminal. The

sockets merely act as
guides for fairly long
brass plugs which, when
pushed well into same,
short circuit the clips.
Thus by using only one
plug any one condenser
may be selected ; byFig. 2. An easily constructed tone control capable of wide variation.

Fig. 3.

using two plugs any two condensers may
be connected in parallel, and so on. By
using only four condensers of, say, -002
to -006 mfd. capacity, and two plugs, we
can select any one of ten different capacities-

e., with one plug, condensers 1, 2, 3, and
4, and with two plugs condensers 1-2, 2-3,
3-4, 1-3, 1-4, and 2-4, whereas in the fore-
going example we use six condensers, and
only obtain six different capacities. The
advantage of the Fig. 2 arrangement should
therefore be obvious.

Further Methods.
Juggling with capacity combinations is

an extremely interesting pastime ; it is
also very confusing, and the reader would
be well advised to avoid anything of a very
complex nature. There is, of course,
practically no limit to the number of
condensers which can be used, and the
different combinations of capacity obtained,
with the Fig. 2 arrangement ; four or five
condensers will usually be found ample
providing they are properly arranged.

Fig. 3 shows a unit of the baseboard type
where the panel, on which is mounted a
number of " K " condensers, is screwed
down to a flat piece of board. The top ends
of the condensers are all connected to one
of the terminals by means of a sheet -brass
strip which is clamped under the nuts of
the bolts holding down the condenser clips,
on the under side of the panel. The lower
ends of the condensers are connected to a
row of flush -type sockets. A second row of
sockets is fitted as shown, these being all
joined to the other terminal by means of
another sheet -brass strip. The strips and
connections to the upper sockets are shown
dotted. The terminals, of course, are
connected to the loud speaker; any one
condenser may then be brought into use

P

Another form of unit that gives good results.

by placing a two -pin short-circuiting plug,
P, into the corresponding pair of sockets,
any two condensers connected in parallel
by using two plugs, and so on. The plugs
may consist of ordinary valve pins screwed
into sheet -brass links, or the pins may be
mounted on small pieces of ebonite and joined
together with copper wire. A special plug,
fitted with two clips and a condenser, may
be placed in either pair of sockets so that
this condenser is then in series with the
selected condenser on the panel. Thus
apart from its intended purpose this device
can be made to serve as a very useful
experimental component.

Another very simple and efficient arrange-
ment is shown in Fig. 4. Here one side of

(Contin::ed on next page,)
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POPULAR- BROADCASTING.
From Another Point of View.

By SIR J. KENNETH D. MacKENZIE, Bt.
-40- -0- -4-0-0 -0- -40 --4-0- *

So far as the technical side of wireless
broadcasting is concerned there is
really very little with which honest fault

can be found. Captious and carping critic-
ism will always be shown by those who
expect and demand perfection, but that is
not to be found in anything made by the
hand of man, and never will be.

Thanks to the wonderful skill and energy
of electrical engineers, their resourcefulness
and ingenuity in overcoming obstacles
which to the lay mind would appear insuper-
able, results have been achieved which are
simply marvellous when one takes the
trouble to think them over. But how many
of the millions who use receiving sets every
day do so, or try to think of anything but
what they are hearing, and whether they
receive pleasure or not in so doing ?

The ingenuity of designers of instruments,
professional and amateur, the enterprise
and perspicacity of the wireless trade, have
all helped incalculably to bring this baby
science out of its swaddling clothes into
trousers and coat -within the marvellously
short space of five years!

The fact is, the public is like a spoilt child
who no sooner gets a rattle to play with
than it demands a grand piano for its enter-
tainment. The programme offered and
achieved, mark you, by the B.B.C. at its
birth was too good for a public who knew
nothing whatever about radio except from
what it had read, or heard from its friends
who did know, and who also knew to what
it might eventually lead.

"Spoilt" Public.
It is true that such a wonderfully good

start off gave a great impetus to the new
entertainment, and helped immeasurably
to rake in the licences to enable people to
get it, and thus aided the enterprise finan-
cially ; but the public was not educated pro-
portionately nor concurrently for proper
appreciation of the boon, the novelty soon
wore off, and the result is what it is.

It is perfectly easy to understand that the
B.B.C. wanted to give " the very best they
could," and they did it so well that the
public got " spoilt " at the beginning, and,
like a child, has been " crying for the moon'.'
ever since. In no other scientific or artistic
achievement has progress and development
been so rapid as wireless broadcasting has
been. -

All other inventions have taken many
years to arrive at their present state towards
perfection ; while in the musical, painting,
theatrical and kindred worlds their art has
not become what it is in the course of five
or even fifty times five years.

True, certain geniuses in them brought
their own expression of their particular art
to a very high state of perfection ; but the
'arts as a whole- developed slowly, and per-
haps none more so than the theatrical.
Wireless progress, however, advanced so
rapidly that public capability to appreciate
its wonders is not much more advanced than
it was five years ago. The novelty and wonder
soon wore off, and carping criticism' has

taken its place -because everything is not
exactly what everybody wants.

The ubiquity of the receiving set, and the
greatly increased use of the loud speaker,
resulted in many owners of these instru-
ments using them in a way that caused
annoyance to neighbotirs, and consequently
regulations for proper control had to be
made in some places. -

Tell your friends about the Radio
Constructor Supplement,Supplement, edited by
Mr. Percy Harris, M.I.R.E., and
appearing in "P.W." every week.
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Thoughtlessness rather than malice is
probably the cause of such inconsideration
for others, which trait is also exemplified in
the constant complaints one so frequently
sees made regarding items in the programmes.
People seem to think they are " the only
pebbles on the beach," forgetting that it is

not possible for the B.B.C. or anyone to
satisfy and please everybody.

As a matter of fact, however, that is just
what they do ; everyone is pleased at some
time or another at what they hear, though
not at the same moment. This would be
humanly impossible to accomplish, for no
two people are exactly similar in their likes
or dislikes. I may switch off directly I hear
the sound of modern dance " music," or
a " sister Ann " trying to hold her top note
from wobbling ; but those sounds which may
annoy me may set another on her feet again
eager to dance, or even give her pleasure the
more the top note quavers. One man's
meat is another man's poison," and that is
what it must always be.

Not Properly Appreciated.
Wireless broadcasting is in itself not

merely a priceless boon to humanity which
is not properly understood, but a marvellous
discovery, underrated because it has become
universal too rapidly for true appreciation.
Everything becomes " commonplace " after
a time, and the true import gets overlooked
mainly because we are so apt to make our
personal feelings the gauge by which a thing
should be judged, regarding them as of more
importance than the thing itself.

Does not the short history of telephony
prove this beyond dispute ? It will be the
same with television when that also becomes
general, and with all other undreamed of
marvels yet to come. " Familiarity breeds
contempt " in many more ways than one.

a TONE -CONTROL UNITS.
(Continued from previous page.)

each condenser is connected to a telephone
type terminal, a connection being taken
from the centre terminal. to one of the main
terminals. Normally the centre condenser
(No. 2) is in use, this, of course, being inter.

3

2

0
12

I

Fig. 4.-A very simple arrangement ter three
ccaleensers.

changeable with the others. By using a
simple brass plug, or a length of ordinary
copper wire, the two upper, two lower, or
all three terminals may be short circuited
(see lower sketches) ; thus any two, or all
three condensers are connected in parallel.

Where interchangeable condensers are
used, the device should, wherever possible,
be arranged on the flat baseboard principle
as in Figs. 3 and 4 ; the board should be
well recessed to accommodate terminal
nuts, wiring, etc., and should this present
a difficulty, owing to lack of tools, the panel
might be mounted on two narrow wooden
runners, or on a very shallow cabinet. In
any case refinements of this description
should be arranged as separate components
rather than integral parts of receivers.

Pure Output Essential.
Other methods can easily be devised

by the constructor, but the foregoing will
serve to show the kind of arrangement most
suitable. It can be made into a neat unit,
housed in a cabinet so that it can be placed
either by the receiver or by the loud speaker.

All this, however, will not provide perfect
reproduction if the output from the set
itself is imperfect. It may, to a large extent,
correct certain faults due to the loud
speaker, but if the L.F. amplifiers are not
working properly it is hopeless to expect
the tone control units to clear up the dis-
tortion. These units should be used in con-
junction with the other methods of obtain-
ing pure results-proper grid bias, correct
}LT., suitable valves and coupling devices,
and then the constructor may reasonably
expect really good reproduction of speech
and music if he has a loud speaker worthy of
that name.
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SIR THOMAS
BEECHAM has
been criticising

broadcasting. A few
days ago he as-
tonished the world by
an angry outburst
concerning the state
of England and, in-
cidentally, broad -
casting. It is his
opinion that people
who think that what they hear over the wire-
less is music are fools. Broadcast music to
Sir Thomas sounds like the " most horrible
gibbering, chortling and shrieking of devils
and goblins "-from which it will be seen
that Sir Thomas is not enamoured of
broadcasting.

Up to a point we have a certain amount of
sympathy with Sir Thomas Beecham. He
has spent something like half a million
pounds in an endeavour to make music
more widely appreciated in this country,
and he has failed abysmally. . Now, any
man who has spent half a million pounds in
an attempt to foster art in this country
-must feel rather sore when a new form of
entertainment comes along which, in the
brief space of four years, can number its
devotees in excess of two millions. Sir
Thomas has supported opera in this country
in a courageous attempt to make it pay, but
broadcasting seems to be like the straw
which broke the camel's back, and Sir
Thomas has now declared his intention of
" throwing up the sponge " and going to
America.
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CURRENT TOPICS.
BY THE EDITOR..

SirThomas Beecham and Broadcasting-" Rotten Stuff "-" Millions of
Fools "-The Wireless League.

Lack of Opportunity.
Sir Thomas says he objects to broadcast-

ing of all music, because over the wireless
all good music sounds bad and all bad music
sounds good. This makes a nice little
aphorism, but it is very far from being
correct, and Sir Thomas probably knows it
as well as we do.

It may be, of course, that he has never
had an opportunity of listening in to a good
concert received on a first-class wireless
set. Porimka WIRELESS has many times
given famous musicians the opportunity of
judging the merits of a really good receiving
set. We regret that we have not been able
to give Sir Thomas an opportunity. We
feel confident that if he would accept our
invitation he would very quickly revise his
criticism because, despite his antagonism
to broadcasting, we know Sir Thomas to be
a fair-minded man, and also too big a man
to stick to a dogmatic assertion in the face
of evidence that he is wrong.

The Future of Music.
" The microphone," says Sir Thomas,

" makes good music sound worse and the
rotten stuff created by putrid minds is
refined by this machine in a Mephistophelean
way, so that there is no differentiation
between the product of the great master
and these horrible creations of to -day. The
consequence of this will be that in ten years'
time there will be only an audience in
England for bad music, which is what
these infernal degenerates want. Those of
us who live for music will be hundreds of
thousands of miles away playing for savages
hanging by their toes from the branches of
trees, who will be the only natural, un-
sophisticated audience left untainted by
the modern appliances for killing the
beauty of music."

Our readers will observe that Sir Thomas,
in the above passage, reveals an unsuspected
vein of humour. That many of his con-
temporaries do not agree with him is
obvious, for, said Sir Frederick Cowen, in
a recent interview : " I cannot understand
why Sir Thomas should adopt this attitude
at all. Surely he has nothing to complain
of. He has always met with appreciation
all round. There is nobody who has been
so petted by the public."

Perhaps the fact of the matter is that Sir
Thomas has been petted too much, and his
outburst against broadcasting may be due
to the fact that he sees a more popular rival
in broadcasting.

It is extremely difficult to see on what
grounds Sir Thomas bases his strong opinions.
When a man like Sir Thomas Beecham

Mr. Victor Brooker, chief wireless operator of
the ss. " Jervis Bay."

criticises broadcasting in the way he has,
we have to listen to those opinions with
attention and give them due consideration,
but, however much we consider his recent
criticisms, there seems very little sense in
them at all. They are in the nature of a
rhetorical outburst founded on a prejudice
which has no rhyme or reason.

" Millions of Fools."
Whatever Sir Thomas may say, there will

be undoubtedly a public for good music in
this country ; it is a. growing public and
there can be. no gainsaying the fact that
broadcasting has done a lot to increase the
public's appreciation of good music : nor
is there any gainsaying the fact that,
famous conductor though Sir Thomas be,
the " millions of fools " whom he criticises
in this country would probably rather
dispense with him than with their wireless
receiving sets.

We hope that Sir Thomas, when he goes
to the land which gave birth to popular
broadcasting-America-will not be con-

strained to m ak e
such another outburst
of indignation, other-
wise we wonder where
he will find a really
musical home. Per-
haps in the long run
he will end up in the
desert islands and
there conduct a large
symphonic orchestra
played by coal -black

niggers on tom-toms, coconut cymbals, and
other instruments which now, in their
" refined " state, form the nucleus of the
much criticised jazz bands.

4

Red Hot News.
The Wireless League has taken *upon

itself the task of issuing a wireless warning.
A paragraph of this warning reads as
follows : " Nothing could be more fatal to
broadcasting and to the interests of the
listeners than the existing method of
financial limitation. The whole science
and art of wireless is at present in its
infancy (sic). It is not improbable that in
the near future the discovery of simple
methods of selection or of beam trans-
mission may render the existing broadcast-
ing set entirely obsolete. It is reasonable
to imagine that wireless television may be
developed to. a point where practical and
commercial success is obtainable. If it is
the intention of the authorities to budget
only for the maintenance of the present
stations and programme policy, the service
of education and amusement rightly 'ex-
pected by the public will be seriously
restricted."

Ingenuously, the League also gives tongue
to the fear that the £900,000 paid to the
Post Office in fees from wireless licences
will not be spent for the benefit of wireless
listeners. .

That £900,000 !
These profound observations have

apparently just been discovered by those
gentlemen who organise and run the Wireless
League. Many, many months ago, POPLTLAR
WIRELESS first drew attention to this scandal
of the £900,000. But it is rather amusing
to note that a League which claims to
represent the listeners in this country should
have just awakened to the fact that there
is something rotten in the state of broad-
casting.

However, we live and learn, and it is
interesting, at any rate, to know that the
Wireless League are now aware of this
scandal. Mr. A. M. Low, who is Honorary
Technical Adviser and Secretary to the
Wireless League, has also enunciated the
profound but by no means original theory
that in the near future the " discovery of
simple methods of selection or of beam
transmission may render the existing broad-
casting set entirely obsolete."

The idea that when the new Government
Commission takes control they will remain
blindly ignorant of technical developments
is childish.

It has been clearly pointed out that this
Commission will be advised by competent
authorities. The Commission, in fact, is
merely a figure -head ; a well -paid figure-
head, it is true, but then, figure -heads
in this country are rather popular.
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Experiments with
the 14 Valver

OUR fourteen valuer is by no means a
" freak" and, given the circuit em-
ployed, there is no doubt whatever

but that many of our readers would be
able to build similar sets and get similar
satisfactory results. Actually, the circuit
is quite straightforward, and it is repro-
duced here so that readers can examine it
and see for themselves that there are no
mysterious " wangles " in it.

A Special Coupler.
Taken from the right of the first vertical

dotted line it will be seen that it is quite a
normal multi -valve long -wave receiver, with
seven H.F. stages and three L.F. stages.
In the last of the latter two paralleled
valves are used.

The super -het unit is laid out on conven-
tional lines with ample spacing and well -
separated wiring. A special short-wave

= In this article, Mr. Dowding, Tech- E-
nieal Editor of " P.W.," gives some

-7E- interesting details concerning the
problems that had to be solved before
" fourteen -valve results " were ob-

tamed with "P.W.'s " big set.
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coupler, designed by Mr. C. V. Colle, of our
Experimental Staff, can be used alternately
to one suitable for the normal broadcast band.

But building this big receiver was not
quite as simple a matter as the circuit might,
to some, suggest. Right at the com-
mencement we could see that our only hope
of real success was to assemble the set in
self-contained units, each unit consisting of,
at most, four valves. Then any fault which
existed or which developed, could be
tracked down by a process of elimination.

Therefore, each unit was tackled as a
separate instrument and got working as
such before it was coupled to any other one.
Naturally, this did not mean that all the
units were certain to operate efficiently
together, and many problems had to he
solved before the whole assembly would give
fourteen -valve results.

An H.F. Hitch.
In order to reduce the lengths of the

leads and to minimise the possibilities of
interaction being caused by using common
batteries, we decided to employ four H.T.
batteries and four L.T. batteries. We had
very little trouble with the L.F. unit-we
hardly expected to in any case-and the
detector stage was very docile. This latter
functions on the anode bend principle and
can, therefore, act as a limiter.

(Continued on next page.)
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EXPERIMENTS WITH
THE 14-VALVER.
(Continued from previous page.)

The three -valve resistance coupled H.F.
amplifier caused considerable trouble. In
the first place, we wired it up in accordance
with the practice of a certain large firm,
who claimed that their system was " the
last word," but we failed to obtain successful
results. The unit would work fairly well
by. itself-i.e. working direct from.an aerial
tuner to a detector, but in the big set-well,
it was all we could do to hold it down, and
certainly results were better without it.

However, we reverted to more standard
practice, and after a few experiments with
component values the three -valve resistance
unit took its place quietly and quite
satisfactorily contributed to the long -wave
amplification.
Stations Everywhere

Now it may have been noticed that the
long -wave coil transformers used in the
tuned H.F. stages are not screened. We did
not find it necessary to screen them for,
owing to their wide spacing and careful
arrangement, no inter -action was observed.
In preliminary tests we used screens, but
finding we were able to dispense with them
we were distinctly relieved, for even the
most enthusiastic advocate of screens will
admit that they must inevitably cause
losses.

We are shielded against direct " pick-
up " by the enormous amount of iron
surrounding the building in which our
laboratories are situated. To a certain

extent we are also shielded against " aerial
pick-ups," and frame aerial work is dis-
tinctly difficult. However, even with the
fourteen valver we use one of our out-
door aerials which, situated on the roof
of Fleetway House, have very respectable
effective heights. Of course, we employ a
system of very loose coupling, although the
" pick-up " with this is infinitely superior
to that of a frame aerial. Naturally the
directional properties of this latter
are missed, but .the selectivity of the
set is such that this is no really
serious matter. For instance, 2 L 0
is only a mile or two away and yet
we can completely tune that station

673

To obtain quiet, efficient reception it is
necessary, very closely, to adjust all the
H.T. voltages and to tune accurately all the
tuned intermediate stages. The process of
calibration takes an hour or two, but once
completed the Set becomes very stable and
not at all hard to handle. There is no
point between 30 and 30,000 metres where

several s t a -
tions cannot
be heard on
this big set.

On the
"broadcast
hand " speech
and music can

Mr. Dowding (standing) operating the " P.W. " 14 -valve set. Mr. Josephs, managing director of Radio
Instruments Limited, is seated on the extreme right.

out in a degree or so, and bring in others
on to the loud -speaker.

The choice of valves was given very
careful consideration, and after many trials
we obtained a series of Osram's which
answer our purpose admirably. D.E.V.'s
occupy the super -het. unit, and D.E.8's and
D.E.5a's the remainder of the receiver.

be heard at every degree of the oscillator
variable, although it takes a few seconds
to bring any one ' station up to full
strength. It is quite a thrilling experience
tuning this big fellow, and even hardened
super -het. "fans" experience that " big
gun " feeling when running over its
controls.
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IN the case of a receiving set in which the
filament control of reaction is critical,
you may have noticed a curious effect,

which is as follows : When you switch
on the set and adjust the filament rheo-
stats to the correct position for the volume
you require, afterwards adjusting the tuning
dial and then, after some time, switch
off the set and after a further interval
switch on again, you may find that howling
results, or in other words, the 'reaction
limit has been exceeded.. Considering that
nothing whatever has been done to the set
except switching off, then, after a certain
interval, switching on again, this effect
might at first seem rather puzzling. I
have one particular set in which the reac-
tion is very critical in relation to filament
temperature, with the particular valves
which I am using. and with this set the
effect mentioned above is sometimes very
noticeable.

L.T. Voltage Variations.
A moment's thought will provide the

explanation. If the L.T. batteries are
fully charged and in gOod condition, so
that when working at the normal load
imposed by the set they are able to maintain'
a practically constant voltage, the effect will
not be noticed, for the conditions will not
change appreciably either during a period
or working or during a period of rest.

If on the other hand, the batteries are in
bad condition or are run down, variations
in their terminal voltage will occur. There
will, for example, be a fairly rapid drop
in the voltage on first switching on the set,
but if you are then making the necessary
adjustments this will probably not be
noticed. On switching off the set, however,
after the adjustments have been made,
the battery will recuperate and its voltage
will rise. If then, after a short rest period,
you switch on the set, the result is as though
you had reduced the resistance in your
rheostats, that is, assuming the filament -
temperature reaction -control to be critical,
the reaction limit may be temporarily
exceeded and the set may howl. If you left
it for a minute or two (which, in the interests
of your neighbours, I hope you will not)
it would right itself and would resume
normal working exactly as before you
switched off.

Of course, although critical reaction
control obtainable in this way has certain
advantages, it is sometimes very incon-
venient and is better avoided. It may be
avoided by adjustment of the reaction
coupling or by changing the valves about,
as it will be found that valves vary con -
considerably in this reApect. If you have
a set.employing H.F. amplifiers it may be
worthwhile taking one of the H.F. amplifier
alves and interchanging it with the detector

(assuming that the valves are suitable for
interchanging in this way).

Enclosing the Batteries.
The mention which I made recently in

these Notes of the possibility of damage
to the wiring of a set by enclosing the
battery within the cabinet has brought me
a communication from Messrs. Siemens,
Limited, the well-known battery manu-
facturers. They mention the experiences
of battery users which go to support the
view that there is no harm whatever in
enclosing a dry battery within the cabinet.
I am always pleased to be able to state all
sides of any question of this kind where it
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NOTES

is a matter of public interest and have no
object in advancing the views of one more
than another.

My own view (on this, as indeed on
several of these technical questions con-
nected with wireless reception) is that a
good deal of exaggeration has taken place
by way of precautions to the amateur.
I have myself used sets for a considerable

This imposing 9 -valve
popular in the United
stages of H.F. am -
includes a control

metres. ;,s0s
'ASsKssis

receiver, which is very
States, contains six

plification and
dial graduated in

A powerful multi -valve set just " out " in the

time in which both the dry H.T. battery
and the L.T. accumulators were enclosed
within the set and I have for years past
used other types of scientific apparatus,
in which both dry batteries and accumu-

olators were enclosed, in a manner exactly
analogous to that in which they are used
in a wireless receiver, and I have never
noticed any ill-effects. In this connection
it may be interesting to mention that
Messrs. Cleartron Radio Limited, who are
now manufacturing and marketing the new
Lodge " N " receivers, employ a cabinet
which is specially designed to accommodate
both the H.T. dry battery and the L.T.
accumulators within it, and this may be
taken to represent the latest and fully
approved practice.
L.F. Transformer Interaction.
The amateur constructor is frequently

warned as t3 the importance of avoiding

States.

interaction between L.F. transformers by
placing them at right angles to one another.
It should be borne in mind that the mere
placing of transformers at right angles to
one another does not mean that they may
with safety be placed in very close proxi-
mity. The object, of course, to be aimed
at is to prevent the magnetic lines of force
from one transformer entering the field
of the other, and whilst the placing of the
transformers with their axes at right -angles
will do a great deal to this end, if the
transformers are in close proximity to
one another, there will still be,' or there
may still be considerable interaction be-
tween them: Many modern transformers
are shrouded in a soft iron case which still
further reduces the possibility of inter-
ference.

It will be seen from the foregoing that it
is desirable to space the transformers
as far away from one another as may be
possible.

The constructor will sometimes find it
inconvenient to place two
transformers at right angles
with their axes both in the
same plane : for example,
suppose lie is using two trans-
formers of the shrouded
hedgehog type, provided with
feet and intended to be placed
with their axes parallel to the
panel or baseboard, it might
at first seem that there was
no other way of mounting
these than that indicated by
the maker. This difficulty may
become more pronounced in
the ease of three L.F. ampli-
fiers being used, although, of
course, the vast majority of
constructors do not go beyond
one or two. In the case of
t h r e e transformers it is
evidently difficult to place
them all with their axes at right
angles to one another unless
a three-dimensional arrange-
ment be used. Thus, the first
two may have their axes paral-
lel to the plane of the base-
board, whilst the third may be
placed " end on " go to speak,
that is, with its axis at right -
angles to the plane of the
baseboard. By this simple
arrangement the three trans-
formers have their axes
mutually at right -angles.

A Question of "Lay -out."
The same arrangement may be used in

the case of two transformers where it is
inconvenient to mount them at right -
angles to one another, and parallel to the
plane of the baseboard. In the case of a

barrel " type of transformer, provided with
feet and designed to be mounted parallel
to the baseboard, the upright or " end
on " mounting may be accomplished by
the use of two brass -strip brackets or angle -
pieces. These should be drilled with two
holes in each of the two limbs ; in the longer
limbs the two holes re,gister with the holes
in the feet of the transformer. When these
two brass strips are bolted to the trans-
former feet they provide a right-angle
mounting which may be secured to the base-
board in the usual way. Alternatively,
a brass " strap " may be used to go over

(Continued on page 720.)
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Build your own
loud speaker

GONE ARE the days of troublesome 'phones.
The LISSENOLA brings loud speaker conven-
ience to every home at a record in low price.
For 13/6-less than the cost of headphones-
you can buy this wonderful loud speaking unit,
needing only the addition of a horn to make it
a powerful, full-sized instrument yielding results
equal to an expensive speaker. And you can
build a horn yourself-with each LISSENOLA
we give you full size exact patterns and clear
instructions how, for a few pence, you can build
a big horn of proved efficiency. In addition,
the LISSENOLA will fit the tone arm of any
gramophone. The secret of this efficiency rests
in the remarkably effective manner in which
the electro-magnetic sound -reproducing system
is concentrated.

Compare the price last
-before you buy go to your dealer and make
this test : Ask him to put on the best loud
speaker he has in stock-then use the same
horn on the LISSENOLA, and see if you can
notice any difference.

THE

LISSENOLA
Now no home need lack a loud speaker.

Full directions for
making this horn
are given with
every "Lissenola."

A cone diaphragm
loud speaker can easily
be constructed. The
illustration shows one
method of mounting.

PRICE

136
EACH

The illustration shows the effective horn you will
build yourself-it can be covered with fancy paper,
or wallpaper, and painted so as to resemble a
factory article. Get a LISSENOLA for your home.
By using the Lissen Reed (sold separately for 11-) the Lissenola will
carry a cone or any other diaphragm working on the reed principle.
Your dealer will gladly demonstrate and supply, or tie "Lissenola"

can be obtained post free by return from the makers,

LISSEN LIMITED,
8-16, Friars Lane, Richmond, Surrey.

'Phone: Richmond 2285 (4 lines). , 'Grams: Lissenium, 'Phone, London."
21Loioginy Director : 5. N. COLE.

The "Lissenola"
instantly converts
any gramophone
into a loud

speaker.

The " Lissenola " Reed
Attachment (pat.pend-
ing) for use with cone
diaphragm loud

speaker. Price 11-.
eekeNeNr.



673 Popular Wireless, November 201h, 1926.

BROADCASTS BY TONE' & rPOWER'
The 'Boon' Companions of Osran214 lvas

TONE' 8s POWER
MAKE THEIR BOW

111111111.111110111111/11111

TONE and POWER have always
been inseparable from OSRAM

VALVES.

TONE represents purity in reproduc-
tion, whilst POWER symbolizes the
range and volume which are such
marked features of OSRAM VALVES

We commend the broadcasts of our
two friends to all those listeners who
seek the best from their sets.

TONE and POWER are setting out
on an intensive tour of all broadcasting
sets in the country. Invite them to
your home to -night by buying--

osratti
valves

yor TONE & POWER

The gaeo-yourmuarantee
.11111.01101110,

Add. of The G:;1cral Electric Cc., Ltd., Magnet House, Kingsz.uay, Lcaon,

BRITISH
MADE

For
2-v., 4-v. & 6-v.
Accumulators
and Dry Cells
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Some Reliable
Circuits

WIRELESS receiving circuits may be
reckoned by hundreds, and the
amateur whose facilities, or finances,

do not permit of extensive experimenting is
frequently in a quandary as to which of the
matey recommended circuits he should
employ.

Working on Averages.
The following notes are intended as a

rough guide to those desirous of owning a
set which can be relied upon to give good
results within its own limitations, only
straightforward circuits of proved merit
being included.

11"
(Oh

In order to furnish an idea of the outlay
involved, the price of the components shown
in the diagram is given in each case, the
figures covering valves and batteries, but
not aerial equipment, headphones, or
cabinet work.

In each case two prices are quoted -one

assuming the use of bright valves, and the
other the use of dull emitters of the -06
amp. type. The employment of dull -
emitting valves of the 2 -volt, 0'3 amp. type
will usually incur an intermediate figure.

It will be realised that the prices given are -
very approximate, on account of the
enormous variations that exist in the
amount which may be paid for any one
component. For example, a three -coil
holder, complete with three home -wound
coils, may be constructed for a cost of about
five shillings, whilst -nearly ten times that
amount might be paid for a high-class
manufactured article.

The following prices have therefore been
assumed in all cases : Bright valves, 8s. ;
dull emitters, 16s. 6d. ; power valves,
22s. 6d. ; variable condensers (0003 and
0005 mfd.), 6s. and 8s. ; fixed condensers
up to 002 mfd., 2s. 6d. ; coils and coil
holders, 7s. per coil; crystal detectors,
2s. 6d. ; grid leaks, 2s. 6d. ; rheostats,
2s. 9d. ; valve holders, ls. ; variometers,
7s. 6d. ; L.F. transformers, £1 ; H.T.
batteries, 10s. ; accumulators, 3d. per volt
per amp. -hour continuous rating ; ebonite
panel, terminals, etc.; 4s. per valve.

Using One Valve.
The results to be expected in each case

refer only to reception from a main B.B.C.
station, using an efficient P.M.G. aerial.

No. 1.-Variometer crystal receiver.
This is the simplest and cheapest form of

wireless receiver, and depends for its success
largely upon careful attention to detail in
the aerial -earth system and in the wiring
of the set.

Satisfactory headphone strength should
be obtained at distances of from fifteen to
twenty-five miles from a station, according
to local conditions.

Approximate cost, 12s.

No. 2. -Single valve receiver, with reaction.
A very useful receiver, giving good head-

phone results up to a range of about forty
miles. Under favourable conditions most
B.B.C. and many. Continental stations
may be received, but these results cannot
be relied upon. Great care should be taken
in the use of reaction.

Approximate cost, using bright valve,
£3 5s.; 06 amp. valve, £3 14s.

A Critical Examination
of a few of the hundreds
of circuits the amateur

has to choose from.
By C. E. Field, B.Sc.

No. 3.-H.F. amplifier and crystal detector,
with reaction between anode and aerial
coils.
This circuit will provide slightly louder

signals than No. 2, and is particularly suit-
able for those living just too far from a
B.B.C. station to obtain satisfactory results
with a simple crystal set, and for those who
are unable to obtain an efficient aerial
system.

Approximate cost, using bright valve,
£3 I Is. ; 06 amp. valve, £3 19s.

No. 4. -Crystal detector and note -magnifier.
A circuit which can be recommended for

use within twenty miles of a B.B.C. station.
If signals are audible with an unaided
crystal, good results may be expected, and
loud -speaker reception may be obtained
within eight or ten miles of a station. The
circuit is not selective, and is suitable only
for reception from the local station.

Approximate cost, using bright valve,
£3 18s. ; 06 amp. valve, £4 6s.

Dual Amplification.
No. 5. -Crystal detector and dual valve,

with reaction between anode and aerial
coils.
This is a very efficient method of utilising

one valve, and, in view of the small outlay
involved, is a circuit to be thoroughly

(Continued on next page).
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*
+4 SOME RELIABLE

CIRCUITS.
(Continec(l from precious page.)

recommended. Care must be taken in the
use of reaction, as the circuit is apt to be
unstable.

Most B.B.C. stations should be received
at headphone strength, and loud -speaker

No. 7.-Valve detector, with
reaction, and note -magnifier.

Within a range of about
thirty miles this circuit will
yield louder signals than No. 6,
and the loud -speaker range,
may be extended to fifteen or
twenty miles.

Although with slight modi-
fications this is a favourite
circuit for long-distance, short-
wave work, generally speaking,

the preceding
arrangement
should be em-
ployed if it is re-
quired to receive

Fa ORRB,/ BY /92P,,c
-Cat BY

SERI., /V, B. 267

results obtained at a range of twenty-five
miles.

Approximate cost, using bright valve,
£4 13s. ; .06 amp. valve, £5 2s.

In any different
B.B.C. stations.

This circuit,
however, is moderately selective,
and very simple to- operate.

Approximate cost, usin g
bright valves, £5 13s. ; .0 6amp.
valves, £6.

No. 8.-Crystal
detector and two -
note magnifiers.

For good loud-
speaker results within a range
of fifteen to twenty miles from
a station, this circuit has much
to recommend it. It is ex-

tremely simple to
operate, and if
care is taken not
to over -run the
second valve, and
good transformers
are employed, the
quality obtained
should be excel-
lent. The circuit is not selec-
tive, and should only be em-
ployed if it is not desired to
receive from beyond the local
station.

Approximate cost, using
bright valves, £4 14s. ; 06
amp. valves, £5 Is.

No. 9.-11.F. amplifier, valve
detector, and note -magnifier,
with reaction on the aerial
and anode coils.
This is

r deservedly
perhaps
the most
popular
valve cir-
cuit for all
purposes.

It is selective, far reach-
ing, and capable of
providing considerable
volume.
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No. 6.-H.F. amplifier and valve detector,
with reaction on aerial and anode coils.
This is pe'rhaps the best. 2 -valve circuit

for general use, as it is very selective, and
under favourable conditions all B.B.C. and
many Continental stations can be received.
Great volume is not to be expected,_ and
loud -speaker results will be limited to within
a very close distance of a station. The cir-
cuit is apt to be unstable if not carefully
handled, but the tendency to oscillation
may be checked by the use of a small re-
action coil, and small anode coil with
correspondingly large condenser setting.

Approximate cost., using bright valves
£5 4s. ; -06 amp. valves. £5 11s.

employed it is desirable to use a 6 -volt
accumulator of ample capacity, and it is
here that the extra cost is incurred.

Results may be very considerably im-

. Z68

Loud -speaker Sets.
Most B.B.C. and

many Continental
Stations may be ex-
pected at good 'phone strength, strong
loud -speaker signals being obtainable in
many cases.

It will be noticed that, from considera-
tions of first cost, dull -emitter valves are
now the most economical. This is because
when more than two bright valves are

proved by the use of a power valve, with
extra H.T. voltage and correct grid bias.
The cost will be from 15s. to £1 in excess of
the figures given below, but the additional
expense will be fully justified.

Approximate cost, using bright valves,
£8 8s. ; .06 amp. valves, £7 18s.

No. 10.-Valve detector and two note -
magnifiers, with reaction.
In cases where strong loud -speaker results

are required from stations beyond the reach
of circuit No. 8, this arrangement' provides

considerable volume and is simple to oper-
ate. Care should be taken in the choice of
transformers, the second of which should be
of the low -ratio type. The prices given
assume the use of a power valve, with extra
H.T. voltage.

(Continued on page 681.)
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A NEW
LOUD SPEAKER

Cabinet Type.Rich Tone
ehoiee Cabinet Ikork .
NOTE these special qualities of the new " Four -Guinea "
GECoPHONE Cabinet -type Loud Speaker ! Firstly, its
rich tone is unrivalled; second, its unstinted cabinet work
in either solid mahogany or oak; third, the neat Florentine
bronze grill which gives it added distinction; and fourth,
its extraordinary low price.
The Cabinet -type GECoPHONE Loud Speaker is a credit
to any wireless set and to any furnishing scheme.

PRICE CONEY
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:6- BRITAIN'S BEST BROADCASTINGg Sold by all
ilk Wireless SETS and LOUD SPEAKERS Use 1 I-I
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GEC0PHONE
(Registered Trade Mark)

Advt. of The General Electric Co., Ltd., Magnet House, Kingszvay, London, 11..C.2.
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The

Octron
VALVE

Is

BRITISH
MADE

N o. 2
The Base

eatureS ofzehe
OCTRON

IN,lvitoYalve
In the base of the Octron Valve-instantly
recognised by its Octagonal shape-are em-
bodied several features of importance. A hole is
drilled through the bakelite cap which by air
di -electric reduces self -capacity to a minimum.
The leads from the plate, filament and grid-
instead of being soldered at the top of the
valve pins as in many valves-go right through
a hole in the pin and are soldered at the
point. Thus a perfect contact is assured
without fear of damaging or disconnecting the
leads. Finally, the Octagonal Base prevents the
Octron Valve from rolling off when placed on
table or bench-saving breakages.
Watch for other points-or send for full
description of all types of Octron Valves at

Prices from 1 2/6

H. S. ELECTRIC LTD.
Electrical Engineers

32 CHARLOTTE STREET, BIRMINGHAM
Telephone: Central 7460 Telegrams: Hosaval, Birmingham
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1 SOME RELIABLE
CIRCUITS o

f (Continued from page 678.) I*---,--4,--.----41-5--5-4.--...---4.-*
Approximate cost, using bright valves,

£10 3s. ; 06 amp. valves, £9 5s.

No. 11.-H.F. amplifier, valve detector, and
two note -magnifiers.
This is circuit No. 9, with the addition of

on the other hand, be highly specialised
and suitable only for one particular pur-
pose, but rather to assist the amateur who
is undecided as to what type of receiver will
give him the best results for the smallest
initial outlay.

However, in view of the attention which
is now being given to the design of receiving
sets and loud speakers which are capable of
very faithful reproduction, mention should
perhaps be Made of a type of circuit which
is eminently suited for distortionless recep-.
tion over comparatively short ranges.

'er FG 9

a power valve, and makes a reliable receiver
for long-range loud -speaker work. All
B.B.C. and many Continental stations
should be received on the loud speaker
under good conditions.

As in the preceding circuit, the second
transformer should have a low ratio. The
quality of reception may sometimes be
improved by joining a resistance of about
half a megohm across the secondary winding
of the second transformer. , -

Approximate cost, using bright valves,
£11 13s. ; .06 amp. valves, £11 3s.

A Resistance -Coupled Amplifier.
There are, of course, many excellent cir-

cuits which have of necessity been omitted
from the foregoing.
n It is not the purpose of this article, how-
ever, to provide a comprehensive list of
circuits, many of which might differ from
one another only in detail, or which might,

CM, :7

This is the resistance -coupled amplifier,
following a valve detector, no reaction or
selective H.F. amplification being em-
ployed.

If, for example, the circuit shown in
Fig. 10 were modified by replacing each
intervalve transformer with a resistance -
capacity coupling unit, and eliminating
reaction, an almost distortionless receiver
would be obtained.

Difference in First Cost.
The use of specially designed high -

amplification valves as detector and first
L.F. amplifier would result in a signal
strength little less than that obtained in the
transformer -coupled circuit, and any loss
in this direction would be more than com-
pensated for by the increased purity of
tone.

. Such a receiver is only suitable for re-
ception from the local station, any attempt
to increase the range or selectivity of the
circuit introducing distortion.

The difference in first cost of the two
amplifiers is negligible, for, although in the
resistance -coupled set the somewhat expen-
sive intervalve" transformers are avoided,
it is essential for good results that the
components should be of the highest possible
quality,. especially when, as, is usually the
case, high anode voltages are employed.

The question of valves is a far more
important one than it would seem that many
amatem - and listeners realise. Most no

o 
er

21. 274

doubt know th at there
are different types of
valves for different
purposes available, but
how many realise that the
types extend to further
than a mere H.F., detector,
L.F. classification ?

This has a very distinct
bearing on the capabilities
of receivers, for an L.F.
valve which js suitable for
transformer -coupled stages
may give very poor results
if used in a position pre-
ceding a resistance -coupled
stage. And in conclusion,
it is worth while to em-
phasise the fact that, the
last valve in any loud-
speaker set should be a
low -impedance power
valve.
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BRQADCAST NOTES. 1

FROM OUR BROADCASTING CORRESPONDENTS.
+ /

+
+
+

/

St. Cecilia's Day-Sir Thomas Beecham-De Groot, Nest Year-Trafalgar
Day Trouble-More Gilbert and Sullivan-" Shock -Headed Peter "-
Brahms' Requiem-" Love Adrift "-Florence Mills, a B.B.C. Blunder-
Licences : The Danger Signal-Parliament : The Forthcoming Storm-

+
A Broadcasting Genius.
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St. Ceeilia's Day.

NOVEMBER 22nd is St. Cecilia's Day,
and a special programme is being in-
troduced by Captain Ian Fraser,ALP.'s

The artistes will all be blind and will be
drawn fresh St. Dunstan'a and from the
National Institute for the -Blind.

Sir Thomas Beecham.
The violence of Sir Thomas Beecham's

attack on Broadcasting considerably dis-
counted its effect. Curiously enough, it is
a fact that he once dallied with the sug-
gestion of becoming conductor -in -chief of
all twelve of the B.B.C. National Concerts at
the Albert Hall. He was offered a very
attractive figure, and nearly yielded-but
not quite.

De Groot-Next Year.
The De Groot affair was unfortunate ;

but in point of fact, the B.B.C. were not
particular whether or not he continuedto
broadcast. It is understood also that the
management of the Piccadilly Hotel are
not sorry that there is at least to he an
intmrruption :of broadcasting from there.
What will happen -will be a re -engagement
next year.

Trafalgar Day Trouble.
The B.B.C. organised a special programme

from the decks of the " Victory "-Nelson's
flagship-to mark the anniversary of
Trafalgar Day. Apparently this was lis-
tened to on the Continent. The result is
that there was a certain amount of heart -
burning among a section of patriotic French-
men. A riemand has been expressed in
influential quarters for propagandist re-
prisals against " Perfidious Albion." One
newspaper expresses French resentment in
very deciaive, terms.. It will be regrettable
if broadcasting begins to take on a con-
sciously nationalist tendency. The organis-
ation at Geneva has so far prevented this,
at least among the bigger countries. There
is, of course, a certain amount of hostility as
a normal affair between the broadcasters of
some of the smaller Balkan and Central
European States.

More Gilbert and Sullivan.
There are bright prospects of more

Gilbert and Sullivan in December. Nego-
tiations are now under way which should
enable the B.B.C. to broadcast excerpts
from " The ,Yeoman of the Guard " and
" Iolanthe."

" Shock -Headed Peter."
Mr. Nigel Mayfair will probably produce

" Shock -headed Peter " as a Children's
Hour featUre during the special Christmas
programmes. This should be an excep-
tional treat to old and young alike.

Brahms' Requiem.
Brahms' Requiem is to be relayed from

Canterbury Cathedral at 5.30 p.m. on
December 16th.

"Love Adrift."
A studio selectionof this musical comedy

will 'be given shortly. The play was not
successful at the Gaiety, but it is regarded as
successful musically, and therefore suitable
for broadcasting.

The Grebe " Princess," an American completely
self-contained cabinet receiver.

Florence Mills-A B.B.C. Blunder.
The contretemps about Florence Mills had

little real justification. When the B.B.C.
stipulated a fifteen minutes' perforinance
for the fee mentioned, they did not mean a
continuous performance. Fifteen minutes
was to cover the introduction, the announce-
ments and reasonable intervals between.
items. The artist, would probably not be
required to resider more than a maximum
of three pieces. Thus there was a lot of
fuss and exasperation about one piece.
Mr. Cochran ,had said he would let Miss
Mills do only'4wo pieces. In such, circum-
stances, there is a measure of blame on
both sides, but most people " in the know "
place the chief blame on the shoulders of
the B.B.C. negotiators. Whoever repre-
sented the Savoy Hill authorities in this
matter was guilty of curious inflexibility.

It is to be hoped that the approach of the
new regime is not being reflected in a new
attitude of arrogance on the part of a
section of the people' at B.B.C. head.
quarters.

Licences : The Danger Signal.
The rate of increase of broadcast receiving

licences has become practically stationary.
A decline set in in early, October and the
curve has been getting more and more like
a straight line ever since. The process is
likely to continue until the public is
definitely sure that the new regime;rs not
going to ruin the service. Of course this
decline in licence increase is of no practical
interest to the B.B.C., because they do
not benefit from extra licencek, in any
event.

Parliament : The Forthcoming Storm.
It is certain that Parliament will be much

more critical of broadcasting plans than the
officials of the Treasury and the Post Office
had expected. There is increasing evidence
of restiveness, both with regard to the con-
stitution and with regard to financial arrange-
ments. There will have to be a Consolidated
Fund Bill before the end of NoVember to
sanction payment, for the new Governors and
Chairman. Just before this is taken, the
P.M.G. will lay papers, including the Charter
and the Licence. He will have to Outline the
financial proposals, and will have to
explain on what ground lie is departing
materially from the recommendations of
Lord Crawford's Committee on Broadcast-
ing. The Wireless League has stirred up a
lot of interest throughout the country, and
Members of Parliament are in no doubt as
to the attitude of their constituents. -There
is keen general anxiety that the. B.B.C.
81101d -carry untrammelled and that
there- should be no withholding of funds
for at least three or four years. With this
attitude .prevalent it is a pity the B.B.C.
does not giye more information about the
details of its finances. This is a point on
which B.B.C. policy has always - been
unsatisfactoryi particularly from the point
of view of its best friends. The Savoy Hill
people are too apt to declare parrot -like

There is no, practicable limit to the money
that can be spent usefully on broadCasting,
but we cannot give you figures ; you must
trust us." This attitude is not , helpful.
Proaranime expenditure'should he analysed
ancePsiblished under various headings, and
all such accounts published with the
authority of auditors. It is profoundly to
be hoped the B.B.C. chanaes its whey in
this matter in time for the parliamentary
discusSion.

A Broadcasting Genius.
The appointment of David Cleghorn

Thomson to be Director of all broadcasting
work in Scotland and Northern Ireland
marks another step in the romantic career
of this brilliant young man. He is still
only 25 yew old.' He is a distinguished
product of Balliol. He has stood several
times as a parliamentary candidate, and
has been looked upon in Liberal circles as
a potential Gladstone. He is temporarily
out of politics, and he may indeed stay with
broadcasting permanently. He is regarded
by his friends as the natural successor to
Mr. Reith in about five years' time,
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Who earns your money ?
Who spends it ? Who

chooses your parts for you ?
No set published by any periodical could use only
one make of parts or could use the same make of
transformer, for instance - it would not be fair to
advertisers if they did not all have a share in this kind
of mention. BUT YOU ARE FREE TO CHOOSE
YOUR OWN PARTS.
Your transformer, for instance. Never again pay a high price for
your transformer no matter what may be specified-the new
LISSEN has revolutionised all previous ideas of transformer price
and performance.
So good is it, that all our own high priced models, which have been
on the market and largely sold for several years past, have been
unhesitatingly withdrawn in favour of this new LISSEN.
The fine tone and great power of this new LISSEN Transformer
have been proved by the trade-they are largely using it for their
own bui.t-up sets.

It Fully Amplifies Every Note-Every Harmonic-Every Overtone.
Choose the New LISSEN. First for its Performance. Secondly for its Price.

ACTUALLY TEST IT FOR 7 DAYS-IF NOT SATISFIED THEN
TAKE IT BACK TO YOUR DEALERS OR SEND IT BACK TO US.

Our new direct to dealer policy of distribution (which cuts out all wholesale
profits), aided by our huge production programme and the special plant
installed to turn it out have enabled us to sell this new LISSEN Transformer
at an unheard-of low s,rice

AND GUARANTEED
FOR 12 MONTHS.

TEST IT FOR 7 DAYS

Turns ratio 3 to 1
Resistance ratio 4 to 1

Use it for 1, 2 or
3 stages L.F.

It will sn't every circuit and every valve you will want to use.

7,kr -Nr.7 v+rkk4

USE LISSEN FIXED CONDEN-
SERS, TOO, Mica & Mansbridge

Type

LISSEN Mica Type CONDENSERS
Small energy -conserving condensers-note the
new case which enables the condenser to be
used upright or flat. At present the new case
is available only in the most used capacities,
but will quickly become a LISSEN standard.

Capacities-
'0001 to 001 1!- each (much reduced).
'002 to '006 1 6 each (much reduced).

Accurate to 5%-they never leak-they
never vary.

LISSEN Mansbridge Type
CONDENSERS.

To a fine LISSEN quality condenser is added
the specially moulded case-the condenser
cannot short circuit on to its case. The new
LISSEN case protects you if the condenser is
used in any circuit connected straight on to
the electric light mains. And due to our new
policy of direct to dealer distribution this
LISSEN Condenser costs no more than the

ordinary type.

'01 to '09 2/4
' I 2'6
'2
'25 3'
'5 34

l'0 3 10
2'0 4;'8

LISSEN FIXED GRID LEAKS
A case of these was left on our factory roof
during the summer of 1925, soaked in rain,
baked by sun and the resistance value of these

leaks never altered.
All capacities, previously I'8, Now '- each,

Improve every circuit by using LISSEN
parts wherever you can-save money too
-for now you get keen prices as well as

fine quality.

LISSEN LTD., 8-16, FRIARS LANE, RICHMOND, SURREY.
Managing Director : Thomas N. Cole.

Many are using LISSEN Transformers in "N" Circuits,

a

4-1
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SOME VALVES ARE VALVES
yOU try one valve after another in this or that stage, and

listening critically you persuade yourself that the result
is a little better or a little worse. Then perhaps by chance,

or very likely on personal recommendation, you try a Cosmos
S.P. Valve, and realize with delight that no straining of your
ears or the exercise of supercritical faculties is required to
recognize the immediate increase of pep and volume obtainable.

You say " Why is it ? " All the materials used in the manu-
facture of valves to -day are known, common to all, there are
no secrets about that. Presumably with firms of repute it
may be assumed that the same manufacturing skill and
supervisory care is exercised. How is it then that such a dis-
tinguishable difference, such a distinct improvement can be
obtained ?
The explanation lies in the unique Shortpath construction, which, without
sacrificing anything in rigidity, reduces the path the electrons have to travel to

A a minimum impossible with other methods of construction, resulting in
efficiencies and impedances hitherto unobtainable. It is not overstating the

Mt

case to say that this scientific construction marks the most notable advance
in valve manufacture since their earliest development.0 Compare the specification of two of these valves with that of any known valve

("qie
of other construction and similar price, and the reason for the increased

A'

pleasure you will derive from their use is obvious.

M S.P. 55/B Blue Spot S.P. 55/R Red Spot
High Amplification Power Amplification

5.5 volts .. Filament voltage 5.5 volts
0  09 ampere

.. ..
Filament current .. 0.25 ampere

35 Amplification factor 6

A o -65 mA per volt Mutual conductance . ,

Impedance
z -7 mA per volt

55,000 ohms 3,500 ohms

414 18/6 . Price 22/6

There are Cosmos S.P. Valves with similar characteristics for usq with a one -cell

M accumulator, also special valves like the Cosmos D.E. 1I, A.45, ' D.E.55, but ask your
dealer for Folder 4117 3, which will give you complete information about all the Cosmos

A Valves at present on the market, and provides a table showing how and where they can
be used to the best advantage. This is important and will be found very useful to the
constructor.

To the non -technical user, simply wanting music and faithful distortionless reproduction,

Wi
a Cosmos 5 -valve set, fitted with Cosmos Valves, is the ideal. It has been called the
" Musician's Set," and such eminent authorities as Sir Landon Ronald and Mr. Percy

Mi)

Scholes speak loudly in its praise.

01 METRO-VICK SUPPLIES LIMITED
Ofol (Proprietors:'METROPOLITAN-VICKERS ELECTRICAL CO. LTD.)

Metro -Vick House, 155, Charing. Cross Road, LONDON, W.C. 2

A .

W.Zgr-T-Wir;41-T-S,Zgll:-."1,--tiX4:441-1-gza7.&"-%Zgz.!&%471f
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c& RADIO CONSTRUCTOR
Edited by PERCY W.HARRIS, M.I.R.E.

IT is really surprising that in an art as new as radio there should
be so many conventions and so much difficulty in persuading
both manufacturers and home constructors to depart from them,

even when it can be shown that the original ideas on which the
conventions were founded are fallacious.

In some cases, of course, when the convention is connected with
a standard, it is wise to adhere to the particular arrangement so as to
simplify construction and to maintain interchangeability. For
example, there are still many experimenters who believe that the
object of the pin and socket in the base of a plug-in coil is to avoid
the possibility of plugging in a coil " the wrong way round."

The Coil Socket Fallacy
It seems to them that if the coil base had two pins and the coil

holder two sockets, the user would not know which way round to
plug in the coil so as to get the correct reaction effect. In point
of fact, assuming that a coil has two pins on its base, and the holder
two sockets, and that with a particular circuit the reaction coil is
applied the correct way round, reaction will not be reversed by
pulling out the coil and reversing it in the holder. The explanation
is that, while we reverse the direction of winding by making such a
change, at the same time we reverse the connections to this winding,
so that we have a double reversal and the
field direction remains precisely the same.

It will thus be seen that no advantage is
gained by this pin -and -socket arrangement,
so far as irreversibility is concerned ; but
as the plug and socket has been adopted
by so many makers of plug-in coils, and
as all coil holders of the conventional type
are made to take such fittings, any change
to a different form would be attended by
far more disadvantages than advantages,
particularly as efficient inductances mot
of the multi -layer type are evolving on
separate and distinct lines.

Another convention which has many
disadvantages and -no advantages that I
can see, is that of marking the primary and
secondary windings of L.F. transformers
I.P., 0,P., I.S. and O.S. respectively.
I.P. means " inner primary," O.P. means
" outer primary," while I.S. and O.S. are
" inner_" and " outer secondary " re-
spectively. Assuming we wind the primary
next to the core, the I.P. will be the start
of the winding and the O.P. the end of the
winding which comes immediately next to
the insulation separating the priniary and
secondary windings.

Assuming also that we wind the secondary
immediately over the primary, the I.S.
connection will be relatively close to the
O.P., while the O.S. will be the end of the
winding on the outer layer. If a trans-
former is wound in this way-i.e. by
ordinary layer winding with primary next
to the core and secondary immediately over

1111111111111111111111111111111111111111111111111111111111111111111111111,1"

This valuable eight page supple-
ment, devoted to the interests of
amateur wireless constructors, appears
every week in POPULAR WIRELESS.
Tell your friends about it, for it is
only in " P.W. " that they will find
the radio articles by the leading con- E
structor expert, Mr. Percy W. Harris.

.

it-it is distinctly better that the O.S. terminal should be connected
to the grid, but transformers are now wound in so many different
ways that it by no means follows that theO.S. is always the best
grid connection.

Some Transformer Problems
Some transformers, for example, are wound in section form so that

primary and secondary sections are sandwiched between one another.
Others are wound with the secondary next to the core and the
primary outside, while sometimes the primary is in one section
and the secondary in two.

In any case, the user can only be very mildly interested in which
is actually the beginning and end of the primary and secondary
windings. What he aims at is the best result, and unless he has a
good knowledge of transformer design and, in particular, knows
the method by which the particular transformer is wound, he has
no means of telling which is the best connection by looking at the
lettering.

A few transformer manufacturers are, now marking their trans-
formers : plate (or anode) H.T. positive, grid and L.T. negative, a
far more sensible way and one which gives information of value and
not merely of slight scientific interest. Obviously the transformer

manufacturer knows which are the best con-
nections for his particular instrument, and as
these connections do not alter with different
valves, they can be standardised.

But here again there is a danger of falling,
into another error in marking. Of those
manufacturers who mark their transforaiers
in a way showing how to connect them,
quite a number mark the secondary ends

grid " and " L.T. negative " respectively.
A far more sensible marking would be " grid
bias negative " instead of " L.T. negative,"
for in practically every case grid bias will be
used, and the terminal needed for this should
be properly marked.

Have you ever thought of the absurdity
of calling your accumulator your " L.T.
battery," and your anode battery your " H.T.
battery " ? Nobody ever thinks of referring
to house lighting voltages as " H.T." even
when they are in the neighbourhood of 250
volts, yet a 60 or even 30 volt dry battery
is referred to as "high tension." It is quite easy
to fit up efficient circuits for reception with
a 6 volts L.T. and 6 volts H.T., whereupon
the absurdity becomes even more apparent.

As the L.T. accumulator is used simply for
the purpose of supplying current to heat the
filament, it would appear that " filament
battery " is sufficiently explanatory and
accurate for all purposes.

The success of the Hula receiver in the
orate. using Reinariz reaction. Have you built yours

yet ?
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Buildiry a
Amplifier

WHILE I do net agree with the people
who say that pure reproduction is ely
possible with resistance -coupled L.F,

amplification, it is true that in more than
one stage of amplification high quality is
easier to obtain with the resistance ampli-
fier than with the transformer -coupled
type.

So many readers have asked me to tell
them how to modify their receivers in order
to introduce resistance coupling, that the
present article has been written as an
answer to their request.

Transformer Pros and Cons.
Many long articles could be written on the

relative advantages of resistance- and
transformer -coupled amplifiers, but how-
ever interesting the subject may be, we
have not space here for, such a discussion.
Suffice it to say that on the transformer
side of the argument greater amplification
per stage is possible, and it is not necessary
to use such high plate voltages as with
resistance amplifiers. On the resistance side
of the argument the important fact that

out is that it is much easier to get
satisfactory reproduction with two resist-
ance -coupled note magnifiers than with
two transformer -coupled magnifiers, and
against the increased plate voltage required
can be set off the considerably reduced plate
current.

In view of the article in last week's issue
entitled " The Assault on your Battery,"
readers may realise that the reduction in
plate current is no inconsiderable advantage.

I have listened to sets with two trans-
former -coupled amplifiers, the quality of
reproduction from which was indistinguish-
able from that of the best resistance
amplifiers, but in obtaining these results
the greatest care had been taken in choosing

esistance
A Further Article of the
" 1VIodernising " Series by
the Editor of the Radio

Constructor.

the transformers, the
valves, the lay -out of the
set, and a dozen other
points. I have also had
some little experience in
examining home construes
tors' sets, and have fre-
quently found the builders
thoroughly dissatisfied
with the quality obtain-
able with two trans-
formers. It is safe to say
that such people, who seek
good quality and do not
object to the sacrifice of a
little Volume, will all This unit will

they desire by recon-
structing 'the - amplifier portion of their
receivers in the resistance capacity coupled
type.

HoW the Unit is Made.
The unit described in this article has

been designed to occupy approximately
the same apace in a receiver as that taken
by the usual tranSformer-coupled arrange-
ment, and can be considered as the -ampli-
fier end of any receiver. For this reason,
readers should find it very simple, if .they so
desire, to remove the present- L.F. portion
of their receivers, fit the unit shown, and
make, all necessary modifications without
disturbino, the panel lay -out or the H.F.
and detector portiona of the sets.

An examination 'of - the' photographs will
show that no part of the amplifier is carried
on the panel, and that the existing terminal
strip, valve holders, and baseboard can be
used.

This unit is designed to replace two trans-
formers coupled note magnifying valves,

where such a change is desired.

fit into many existing sets without change. -of panels.

If you examine the theoretical diagram
of Fig. 1 you will see that it depicts the
conventional transformer -coupled arrange-
ments. In Fig 2 I have drawn the -equiva-
lent resistance -capacity coupling method
so that you may see the exact difference
between the two. In the transformer
Method the plate current in the valve,
being modulated by the incoming signals,
passes through the primary of a trans-
former and induces into the secondary
windings similar variations, but with a
" stepping -up " effect, giving higher Voltage
variations than would Otherwise be passible.
This is, of course, an advantage. The
variations of 'potential so set up between grid
and filament similarly Modulate the plate
current' of the next valve, and we repeat
the process through the second transformer.

The Resistance Arrangement.
Now compare this with the resistance

amplifier.' The current from the H.T.
battery, on its way to the plate of the
detector valve, passes through a high
resistance, usually of the order of 100,000
ohms. Ohm's law tells us that for a given
current to flow through a given resistance a
certain voltage is required. If the re-
sistance remains the same and the current
varies, obviously the voltage required to
force the current through the resistance is
altered. As variations of current are set up
in the valve by the action of the grid,
corresponding variations of voltage occur
across the terminals of the high resistance.

You will notice that one end (the plate
end) of the resistance is connected through
a fixed condenser to the grid ,of the next
valve. The other end of the resistance
is connected to the H.T. battery and,
through this,._ to the filament. If you
consider for a moment, you will realise
that, to all intents and purposes, one side
of the' resistance can be considered as con-
nected to the grid of the next valve and the

(Continued on next page)
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A RESISTANCE
AMPLIFIER.

(Continned from previous page.)
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other to the filament. In this way any
variations of voltage across the ends of this
resistance are applied .to the next grid.
Thus our signals are passed from one stage
to the next, just as we were able to pass
them through the transformers.

The object of the fixed condenser between
one end of the resistance and the subse-
quent grid is to prevent the positive H.T.
voltage reaching the grid of this valve
and spoiling its action. The value of this
condenser, being fairly large, allows the
passage through it of the varying audio -
frequency voltages, but effectively stops
any direct current flow. In this way we
keep our H.T. D.C. voltage away from the
grid.

Constructional Details.
Unless we were to provide some means,

the charges on the grid of the- valve follow-
ing the resistance would have no opportunity

REACT 0"/
LEADS

-iF

G.B.

74

GB

L'

Fig. L A conventional transtormm? coupled arrangement. Campare this with the diagram below.

with a resistance, grid leak, and coupling
condenser built into one.

Two high-grade fixed condensers of a
value .015 mfd. Do not use the Mansbridge
type here. Mica -insulated condensers only
should be used. ThoSe shown in -the set
are Dubilier, but there are many other
good makes that can be substituted.

Two baseboard mounting grid leak
holders. The Dubilier Dumetohm is shown.
If you care, you can. of course, make your

A plan view of the resistance amplifier unit.

df leaking away. We therefore connect
a grid leak between the grid and the fila-
ment, introducing in this path a grid bias
battery to keep the grid sufficiently negative
to yield goad results.

An excellent article explaining grid bias
has very recently appeared in POPULAR
WIRELESS, so that it will not be necessary
to give any further explanation on this
point here.

You will now see that to substitute a
resistance -capacity coupling for transformer
coupling we must provide, in place, of each
transformer, a high resistance, a coupling
condenser and a leak. Fortunately for us,
these are not expensive, and the cost of
building a resistance amplifier using the
very best components is no higher than
that of building a transformer amplifier.
To build the unit described, we need :

Two anode resistances (wire -wound type).
Those shown in the set are Varley. Excellent
wire -wound resistances are also made by
Mullard and Dubilier, while the Radio
Communication Co. sunnlv complete units

own clips quite inexpensively from small
pieces of sheet brass and odd scraps of
ebonite.

Two grid leaks, I- or z megohm each.

One fixed condenser, -001 mfd. Any
good make will do.

Two fixed resisters, suitable for. valves
to be used. I have used Amperites in the
unit being described. If you already have
filament resistances of the variable type,
there is no reason why these should not
be used ; or, if both valves are of the same
type, they can be run from the same
filament resistance.

Two suitable valve sockets of the anti -
vibration type of any of the well-known
makes, such as Benjamin, Burndept,
Etherplus, Lotus, etc., etc.

Suitable grid bias battery.
Three plugs for same.
Base for clip -in condenser.
Clip -in condenser to suit your particular

loud speaker. A value of .001 or .002 mfd.
suits many instruments, .while some loud
speakers work best of all without any
shunting condenser. The MelVliChael base
and clip -in condensers are suitable here.

I suggest that you follow the lay -out of
parts shown, as this makes the wiring
particularly simple. It may be,. however,
that the space in your cabinet is not quite
suitable for this arrangement, and in such
circumstances you may have to modify
the lay -out slightly. If 'you can, adhere
to the arrangement shown, as, even in a
low -frequency amplifier, short wiring is a
distinct advantage, and helps to avoid
undesirable low -frequency effects which'
often give rise to distortion, even in a 
resistance amplifier.

On examining the wiring diagram of. the
unit, you will find a fixed condenser
connected between one input terminal
and the low-tension negatiVe. This is to
provide the necessary by-pass for high -

(Continued on next page.)
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Fig. 2. A resistance arnplifier.unit. Note that the portions to the left and right of the dotted lines are the
same as in the transformer coupled arrangement above.
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(Continued from previous page.)

frequency currents in the detector circmt,
such as you obtain when using reaction
amplification. If, as is probably the case,
you have already used such a condenser
across the primary of your first low -
frequency transformer, this condenser will
take its place ; and, indeed, you can use
the same condenser re -wired in this position.

I prefer the connection between the
plate of the detector valve and negative
low tension to the position across the
resistance alone, for reasons explained in
the first number of " The Radio Con-
structor" (on the "Correspondence" page).

Valves.
The _choice of valves for a resistance

amplifier is a  very important matter, for
the ordinary types of valves, which give
good results with transformers, are not
the best for resistance amplifiers. To get
the best results, you need what are called
" high impedance valves." Practically all
valve makers now make special valves
designed for resistance amplification. These
are obtainable in two, four, and six volt
types, so that if you are accustomed
to using, say, two -volt valves, you can
obtain suitable resistance -coupling valves
to go with this filament voltage.

The first special valves for resistance
capacity coupling were of the six volt type,

. Fig. 3.-If jack switching is desired in a resistance amplifier, it can be effected as shown above,

known in one make as the D.E.5B., in
another as the D.F.A.4, and another as
the C.T.25B. As these were the first
they are probably some of the best known,
but as suitable valves have now been made

11111111111111f111111111111111111111111111111111111111111111i11111111111111111El
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THIS SET IN A NUTSHELL.

-

Circuit : Resistance unit to, replace
present two -valve transformer -coupled E_
amplifier. --

7--- Purpose : To obtain pure reproduction E
E when present arrangement is unsatis-

factory.
E.- Cost of replacement parts (excluding
E valves) : Approximately 25s.

:.--_--E =
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by most makers in the four and two -volt
varieties, we are not, as has occasionally
been suggested, limited to six -volt valves.

The Last Valve.
It is important to point out that the

last valve, having no resistance in its plate
circuit, does not require to be of the special
type, and, indeed, is preferably not of
that type. For the last valve, then, use
the same type of valve as you have pre-
viously used in the last stage of - your
transformer amplifier.

This will save buying one special valve.
While the ordinary valves can be used in a
resistance amplifier, the amplification so
obtained will be far less than is possible
with the proper type. Resistance capacity,
types of valves are, therefore, needed for
the detector (which you will see has a
resistance in its plate circuit) and the first
low -frequency stage.

How you connect up your high-tension
leads will depend on your present arrange-
ment. If you have been using a rather

(Continued on next page.)

Fig, 4 -This diagram shows both the wiring and the conneetiens to the other parts of the apparatus, :Cambridge condenser3Ele!,0d be shunted ace=s the &E,T.torminale,-
it not already fitted.
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FACTS ABOUT
L.T. ELIMINATORS.

By P. W.

The Editor deals with points raised by correspondents who are building
Battery Eliminators for Home use.

ACORRESPONDENT wants to know 
why, if we can get our high-tension
supply from the mains, we are not

provided by the manufacturers with low-
tension eliminators, for surely, he says,
supplying the filament current is a far
simpler problem.

I wish it were so, for, . although the
accumulator manufacturers are now giving
us excellent products and the valve manu-
facturers on their part are doing their
utmost to reduce the current demands,
many people find the use of accumulators
highly inconvenient owing to their distance
from a suitable charging station.

It must not be forgotten that accumula-
tors need recharging even when no current
has been taken from them, as they gradually

Bow it feels when yon don't charge your own
,accumulators.

lose their charge when standing idle. Indeed,
accumulator manufacturers tell me that a
regular charge and discharge of our accu-
mulator is much better for its health than
keeping it fully charged without use.

The so-called " direct current " supply to
so many houses is not perfectly continuous,

but has superimposed on it a ripple which
can give a very irritating hum. It is neces-
sary to smooth this out before it is used for
wireless purposes. However, there are means

Et' MODERNISING THE

" FOUR - VALVE FAMILY "
RECEIVER.

SEE NEXT
WEEK'S ISSUE OF

" THE RADIO CONSTRUCTOR "
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of running filaments in series and using an
arrangement quite different from the ordin-
ary smoothing unit as used for high-tension
battery elimination, so as to give currents

of a small order, such as are taken by the
.06 ampere type of valve, but there are a
large number of practical difficulties in the
way.

So far as direct current is concerned, even
assuming that the supply was perfectly
smooth and free from ripple, the many dis-
turbances caused by switching lights on and
off, starting and stopping lifts, trams, trains
and all kinds of devices, set up many
surges which inevitably find their way into
the wireless set as noises. Filtering a small
current of a few milliamps, such as is re-
quired to operate the high-tension side of the
set, is a relatively simple matter, but to
handle currents comparable with those
generally used for filament lighting is not
yet really practical.

You will see that if there are difficulties
in relation to the so-called direct current,
they are greatly magnified in regard to alter-
nating current. The rectification of a current
of, say, quarter of an ampere is quite beyond
the capabilities of the ordinary small
rectifying valves. These are generally
designed for a maximum output of about a
quarter of this figure.

In America, where the standard voltage
of 110 and a standard frequency of 60 makes
the design of battery eliminators a much
simpler matter, the best solution that has
been found is the use of a very small
accumulator with what is known as a -

" trickle -charger," so that when one leaves
the set it goes on charging automatically
until the next time it is needed.

A RESISTANCE
AMPLIFIER.

(Continued from previous page.)
.74
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low voltage on your detector, remember
that it must be increased by at least
50 per cent when using a resistance
amplifier, as there is a considerable voltage
drop in these resistances. You
will generally find it convenient
to connect the last two positive
H.T. leads together, as this will
automatically give a
higher voltage on the
last valve (which has
no resistance in its
circuit).

The last
valve has to
handle a
much greater
amplitude of
signal than

A perspective view of the
unit to show the simplicity

of the wiring.

the previous valve, and the higher voltage
is thus desirable to avoid distortion.
Usually a 120 -volt battery gives adequate
results with a resistance amplifier, although
if very loud signals are received (this is
somewhat different from very loud signals
being required) you may find it advisable
to use 150 volts. Normally, however, the
additional cost of a further 30 volts for
high tension would not be justified by
results.

Grid Bias.
The last valve will re.

quire considerably more
grid bias than the other.
Generally, with a 120 -volt
battery, about 1 or 3 volts
grid bias is adequate for

the first low -f re.
quency valve, as
you will see on
examining t h e
leaflet supplied
with the valve
by the maker
For the last stage
you will probably
require six or
eight volts, using
the average
small power
valve.

If jack switch.
ing is used, the
connections. f o
plugging in

various stages can be as shown
in Fig. 3.

Occasionally resistance amplifiers
will be found to howl, or to give a

steady " plop, plop, plop," sound. To
remedy this, look for faulty grid -leaks,
condensers or unduly lengthy wiring.
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1- HE wireless hobby becomes much more
interesting when we can ferret out
facts for ourselves, and have not to

take the " other man's word " in matters
scientific. In this article I want to intro-.
duce to you a few great friends of mine,
in the hope that they may prove as useful
to you as they have to me. Mr. Experi-
menter : allow me to introduce to you
the Meters ! In particular this strapping
daughter of the family, Milly. Milly and
T have known one another for years and
have made many interesting voyages of
discovery together.
' Then there is Micro. Micro -ammeter

is a quite expensive sort of person, with a

Fig.1. Measuring plate current with a milliammeter.

vision far more acute than that of his sister
Milly; and here we have Galvano. Galvano-
Meter is a rather flippant member of the
fathily, and usually considers' he has done
a good day's work if he gives a kick when
he sees anything interesting.

A mod, solid, reliable and very useful
member of the family is Volt-meter. In
my laboratory he has several servants,
and I will tell you something about them
and of their limitations a little later.

Seriously, I should like every reader of
the " Radio Constructor " to realise how
very useful one or two meters can be.
Like all scientific instruments, the prices
vary according to the capabilities of the
particular speciinens, and the high grade
meters may prove very expensive indeed.
However, those which are most useful
are not by any means the most costly and
even if we purchase only one-the milliara-
meter-it will provide us with an immense
amount of useful information.

The Milliammeter.
A milliampere, as you know, is one thou-

sandth .part of an ampere, and any meter
which will show us accurately the amount

annimiliminliiiiiiii111111mimmiiiiIIIIIIIiinuilluniirm!

E--_- The Why and Wherefore of Wireless. .Measurements.
By PERCY W. HARRIS, M.I.R.E. ---..
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of current flowing in the plate circuit of
the valve will afford a great deal of help.
A milliammeter of quite good quality can
be obtained from such firms as the Econo-
mic Electric Co., Ltd., Fitzroy Square ;
Electradix Radio of Upper Thames Street,
Ward & Goldstone, Ltd., of Pendleton,
Manchester (to mention but three), for
about thirty shillings, and may be chosen
to give a maximum reading of not more
than fifteen milliamperes.

If a scale of about this size is used, -it is
possible to take quite small readings
without confusion. Better still, one can
obtain a multi -range instrument with plugs
or switches so that the variety of ranges
can be obtained, but, naturally, such
instruments are more expensive. -

I could write several articles on
the use of the milliammeter alone,
but here are a few examples of its
practical value. Take, first of all, the
case of a valve which does
not seem " up to scratch."
The valve lights, but some-
how or other signals seem
weaker than usual or
perhaps badly dis-
torted. Such effects
may be due to several
causes, such as a faulty
grid bias battery, H.T.
battery running down,
L.T. failing, trans-
former faults, and so.

But it may also be
due to the valve hav-
ing lost some of its
entission power. With-
out a milliammeter it
is very difficult to find
out whether this is the
case, but with the in-
strument it is but the
work of a few moments
to snake a test.

If you look at -Fig. I
you "will see a simple
diagram of a valve, an
accumulator, a fila-
ment resistance, mil-
liammeter, and an H.T.

battery. It shows you the way to connect
up a valve if you want to see if its emis-
sion has fallen off considerably. You can
quickly rig up on a board a filament resist-
ance, valve socket and flexible leads for
the batteries, and for this test you should
join the grid connection to the negative
filament, keeping the filament resistance in
the positive lead.

Testing Valves.

When the batteries are connected up,
a current will flow through the valve and,
passing through the milliammeter, will give
a reading. Now if you know the actual
voltage of your H.T. battery, and add to
it the voltage.of your accumulator, you can
then look on the makers' chart (which
usually give -4 a curve) and see what the
emission should be given at " zero grid
volts." If the figure given on your milliam-
meter differs substantially from this some-
thing is wrong.

Perhaps you will say : I have
not a good voltmeter which will
show  me the correct voltage,

(Continned on next -page.)

Some of the meters in my laboratory. A.-A universal " meter, measuring
milliamperes, amperes and volts. B.-A high resistance voltmeter for
measuring H.T. voltages. C.-An A.C. voltmeter. D.-A D.C. ammeter (low
reading). E.-Hot wire ammeter for transmission experiments. F, G, and H.

Portable voltmeters and milliammeters.
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" MEET THE,. METER."
(Continuer) from previous page.)
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This is not a matter of very great importance
for a l'ough test on 'yOur'set'ivill have told
you wh'ether the 11.T.- 'battery is in fair"

condition and, in any case, if the valve is
giving an emission. reasonably near the
figure it is supposed to give, there will not
be much wrong with your signals.

If, as is frequently the. case, you have
another valve of -the same:type which you -
know to. be working _satisfactorily, you can
see -whether the reading.- with the satis-
factory valve is: the same as that for the

Fig. 2. Another useful method of using a

one. about which you have doubts. This,
then, removes the necessity of Allowing
the exact voltage 'of the H.T. battery.

A second very useful way of utilising a
milliammeter is to place it in series with the
negative H.T. lead from your battery
to your set, taking the precaution of shunt-
ing the milliamn'ieter with a one mfd. Mans -
bridge -condenser (otherwise the inductive
effect of the windings may upset the func-
tioning of the receiver). Do this first of
all when you know your set to be working
well and note the figure given.

Checking your Set.
If at any time your set should seem to

be working badly, reinsert the
meter as shown and see if the reading is
normal. - Quite- likely - you will find that
the reading- has dropped several
peres;41iith liiay indicate that, one or more
valves- 'Jost their emission. Remem-
ber that any alteration of grid bias will
alter ---tke'anilliananieter. reading and if :your
grid -M* battery has failed- you, you may
get an -indication in this way.

Many -experimenters use the milliam-
meter as a check to see whether their audio -
frequency, -valves are distorting. When
correct- grid biai has been applied to a
valve the voltage swing, set up by the sig-
nals, will all -lie- within the negative side
of the curve, provided the valve is not
overloaded. As a practical example,
let us Iinagine that we are using 120 volts
on the plate of a power valve of a type
which requires for this plate voltage- four
and a half volts grid -bias. With such a
grid -bias voltage, a "grid swine of, say,
3 volts on either side of the working point
will still keep the grid negative.

If the curve Ls approximately straight,
the rise and fall of current on each- side
of the working point will -be equal, and the
aeerage current thiough the_ valve will
be maintained constant. A milliammeter

milliammeter.

in the plate circuit of the particular valve
will' thus keep its. needle steady.  Now
let us imagine that our grid bias has been
incorrectly Set to, say, two volts.

Why the Needle Flicks,
A grid swing of three volts will therefore

carry us over on to the positive side, and
directly the grid becomes positive, grid
current flows and a three -Volt swing on either
side of the working point will make the
rise and fall of the current unequal. The
effect will be that so long as a three -volt
swing is being maintained the average
plate current will be different from its
normal value. Thus, every time the grid
becomes positive the needle of the milliam-
meter will flick.

You will now see why some experimenters
use a milliammeter in
the circuit as a check
on distortion.

There are many other
uses for a milliam-
meter, to which space
does not permit refer-
ence here. For the
experimenter the mil-
liammeter is by far the
most useful of all the
meters, and if he is be-
ginning to do serious
work it will soon prove
indispensable.

The voltmeter is also
very valuable, but, unless of the correct
kind, it can be very misleading. All the
cheap voltmeters have a low resistance, and
when connected across a battery, take a
considerable current.

For example, the current taken by the
cheap watch -case type of voltmeter, while
not sufficient to upset the reading of an
L.T. accumulator, is far too low for use in
H.T. battery testing.

An. H.T. battery
which will show,
say, 60 volts with
a: current of three
or four milliamps,
may show only half
that 'figure when
giving the large
current required by
a cheap voltmeter.
For H.T. battery
testing you should
always specify a
high resistance
voltmeter.

Many experimenters have wondered why
they cannot get a correct or even any
reading with their voltmeter testing the
actual voltage applied to the .plate of a
valve in a resistance -coupled amplifier.
The reason is not immediately obvious.
Let us imagine we are using a 120 -volt
battery and a 100,000 ohm resistance in
series with it. We know there is a con-
siderable drop of voltage in this resistance,
and at the first glance we might think that
connecting the voltmeter between the plate
and filament would give us the voltage
applied.to the valve.

A few moments consideration will show
us why this is not the case. For simplicity,
let us consider the plate to filament re-
sistance of the valve as 100,000-the same as
that of the anode -resistance. As the voltage
of the battery is absorbed across the two
resistances in series, half the voltage will
be dropped across the anode resistance,
and half across the valve. Thus, roughly
speaking, 120 volts applied to the set will
give 60 volts across the valve.

Now let us apply our voltmeter. We will
assume it is a good voltmeter, having
a resistance of, say, 10,000. This will now
he in series with the anode resistance, and
in parallel with the valve resistance. Again,
to simplify matters, we will ignore the
slight reduction of the resistance due to the
paralleling of the 100,000 ohms with the
valve. We will consider we have now
100,000 ohms in series with 10,000 ohms.

As the whole voltage will be dropped
across the 110,000 ohms, ten -elevenths of
the voltage drop will be in the resistance,
and only one -eleventh across the voltmeter.
The voltage across the voltmeter terminals
will thus be roughly eleven, which has no
relation to the voltage across the valve
when the voltmeter is disconnected.

In an early issue we will consider some
more facts and problems relating to meters.

Fer those who wish to charge their H.T. accumulators at home, there are several commercial forms of
charges, two' of which are shown above.
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:Ste.-In this section Mr. Harris will discuss each week interesting points from
the large correspondence he regularly receives. Readers are invited to write to him on
Matters of interest, and extracts from their letters, together with Mr. Harris'
comments, will be published from time to time. It must be pointed out, however,
that general and technical queries cannot be. answered in ;this Section, but should be
addressed to the Technical Query Department, complying with theconditions laid down
under the heading, "Technical Queries " in each week's issue Of POPULAR WIRELESS.

I HAVE recently received a number of voltage drop may be so considerable as
enquiries on matters relating to appar- make it necessary to reset your tappings
atus and " eliminators " for running to entirely different values.

sets from the mains, particularly from This is not due to the set " running
readers who are ardent readers of American down," but simply, as stated, to the fact
advertising and wireless literature. Here is that the voltage is closely related to the load
a typical letter: on the eliminator. Presumably the new

" Dear Sir,-I am rather puzzled at the valves which my correspondent used took
results I am obtaining with my high-
tension battery eliminator which, I must
say at once, gives generally satisfactory
results. Previmisly to purchasing this
eliminator, I was using dry batteries with
tappings at about 50 and at 120 volts for
the low -frequency stages. On connecting
up my set to the eliminator I adjusted the
plugs as recommended by the makers and
was soon obtaining splendid results without
any trace of hum from the A.C. mains.

Voltmeter Readings.
"I am, however, very puzzled with the

readings of my voltmeter. Although signals
are coming through excellently it gives
reading far below what must really be the
high-tension voltage I am getting. Again,
I understand that one of the greatest
advantages of the battery eliminator is that
it cannot ' run down' as do high-tension
batteries or accumulators.

"Can you account for the fact that the
other evening after I had put some new
valves in the set I had to increase the voltage
on the tappings very considerably lefore I
could get the same signal strength ? This is
just what I had to do with my high-tension
batteries owing to their steady loss of
voltage."

My correspondent has asked two questions
seemingly on different aspects of the subject,
but which are really related to the same
point. It is not generally realised that the
actual voltage given by these high-tension
battery eliminators is largely dependent
upon the load taken from them. By this I
mean that if you are getting, say, 100 volts
from your eliminator when your set is taking,
say,. 8 milliamps, the increase of load to,
say, 16 milliamps (by the use of other Valves,
or a change in grid bias) will bring the applied
voltage down. How much the voltage drop
will be depends upon the make of eliminator
and its general excellence. In some the

to
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E NEXT WEEK

Four -Valve Famly.''.

considerably more plate current than the
older type. If he restores the old :valves
he will find the voltage on the new tappings
will go right up. Usually, however, the
battery eliminators have plenty of margin
to allow for changes of this kind, although

" The

Stationmaster.,
A Five -Valve Set for
Frame Aerial Reception
and Modernising tl:e

with some of the power valves when one is
anxious to get the highest possible voltage,
the maximum may not be quite as high as
one desires.

The point relating to the voltmeter is
very interesting. Here again it is not
generally appreciated that most Voltnieters
require an appreciable current to operate
them. For example, I have a good (and
expensive) voltmeter which I use for testing
high-tension batteries. On a 72 -volt battery
it takes seven milliamps, which, incidentally,
is rather a useful figure because it shows me
the practical working voltage of the battery
alder a reasonable load.
Doubling the Load.

Now, if I place this voltmeter across the
tappings of en H.T. battery eliminator,
which is already delivering seven milliamps
to a set, the current required by the volt.-
meter- added to -that consumed by the set,
makes in all fourteen milliamps or exactly
double the normal load. This will make a
very important variation of voltage. While
the voltmeter thus readS accurately the
voltage given by that particular battery
eliminator with a load of fourteen milliamps,
its reading bears little relation to the voltage
given by the same eliminator at seven
milliamps.

Of course, it is possible to measure the
voltage with suitable instruments, but these
are not generally available to the average
experimenter.

Speaking of battery eliminators reminds
that it cannot be too strongly iinpresSed
upon all listeners that great care must be
taken in using them. Let us assume you -are
using dry batteries giving 120 volts, and for
these you substitute a battery -eliminator
giVing the same voltage. -

The shock you can obtain from the H.T.
eliminator may be far greater than that from
the dry battery, although the voltage is the
same. For this reason be careful when
altering the various tappings.
Tapping Troubles.

Here again we come against the difficulty
"of load varying voltage. If you have
tappings for, say, 40 volts for the detector,
60 volts for the high frequency, and 150 for
the low frequency, remember that removing
the plug from any one tapping will appreci-
ably decrease the load on the eliminator
and automatically increase the voltage on
the others, possibly upsetting your reaction
arrangements.

One firm in America is marketing a
battery eliminator which has a special
voltage -regulating valve to maintain
the voltages applied to the various
tappings independently of the load.
This is a very valuable improvement

' and I hope that, before' very long, it
, will he introduced into

all the battery elimina-
tors. -

Stiowiaz the I megohm grid across the L.F. tlansformer.

A Useful Pictorial Hint.
If your amplifier

howls, try connecting
a + megohm gridacross
the IS and 0 S ter-
minals as shown. This
will probably stop the
howl and improve the
quality of the recep-
tion from both your
local and dist ant
stations.
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a remarkable offer
bti over 20 cyc,

supplied Direct!
ernes.-

The World's finest Coil
We are confident of our claim that "Slektun Coils are the
finest that have ever been produced, and to support our conten-
tion give below details of a test made by the National Physical
Laboratory. Compare these figures with those of any other Coil:
" Slektun Coil Inductance : Self Capacity :

of 200 turns 1770 Micro -Henries 3 Micro -Micro Farads
These figures constitute a record in the manufacture of Inductance Coils.

So confident are we that you will obtain unprecedented results
that we are prepared to forward " Slektun Coils direct to you,
carriage paid, at the reduced prices and on the condition that if
you are not entirely satisfied with them, they can be returned
within 7 days and money refunded. Read the details alongside
and forward your order at once. This offer is only open for a
limited period 1

THE
SECRET

OF
SELECTIVITY

lektun
Recil5fered Trade Mark.

OilS
c Wire

AUTOMATIC COIL WINDING &
ELECTRICAL EQUIPMENT Co,L td.

Wellington House, BuckinghamCate,
London

PATENT
N9 241383.
"Slektun Coils are
completely enclosed in
a ci se on r will not
be affected by damp
or dust.

We particularly wish to draw your attention to
the unique patented method of spacing (as illus-
trated), which enables us to obtain almost twice
as much airspace between the highest potential
points or turns of any other plug-in Coil on the
market. At the same time we claim the
maximum inductance without increasing the
size windings, brought about by the use of
wedge-shaped Ebonite Separators.

We can only supply Coils in sets, for any other
Coil in circuit with "Slektuns will naturally
not produce the same perfection owing to the
difference in the direction of the winding.
The following sett are available at once:

DAVENTRY.
A setof 2, viz.:

34 
200 and 250 ... Price 15/-
200, 250 & 300... Price 20/-
150, 200,250& 300 Price 25/.

BROADCASTING.
A set of 2, viz.: 35 and 60 ... Price 9/-

3 ., 35, 60 & 75 ... Price 14/-
4 35, 50, 60 & 75 Price 17/6

Remember this : The "Slektun Coil gives the
lowest distributed Capacity and Resista-ce with
the highest inductance. (All cases a:e the
same size.) And now forward your order at
once to avoid disappointment-Orders taken
strictly in rotation.
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Pat. No.
256833

Pro. Pat.
No. 20339

The Grid Leak is not
discernible, being total-
ly enclosed in Bakelite
Valve Holder Base.

Something new and good

in component design
The latest LOTUS triumph
is a Combination Grid Leak
and Valve Holder which

 eliminates unnecessary wiring
and soldering and makes for
economy in cost and space.

Guaranteed efficient in con-
struction and design.

From all Radio Dealers

Combination Grid Leak and Terminal
Valve Holder

Terminal Valve Holder ..
Valve Holder without Terminals

All Anti-Microphonic Type.

1[111111U1S
Combination

39
2/6
2/3

GRID LEAK BUOYANCY VALVE HOLDER
Anti-Microphonic

Garnett, Whiteley & Co. Ltd.
Lotus Works, Broadgreen Road, Liverpool.

Makers of the famous
" Lotus" Vernier Coil Holders.

Makes every
rheostat suit
every valve !

The Igranic Auxiliary Rheo-
stat enables you to reduce
the number of rheostats on
your panel.
1 t has a total resistance of
5 ohms and is variable over

its whole range.
Igranic Auxiliary Rheostats
reduce the cost of your
receivers and lessen the risk
of harmingyour valves.
Easily fixed by placing the
eyelet hole over a terminal;
it can be mounted direct on
a valve holder.
The Igranic Auxiliary Rheo-
stat combines the advantages
of a fixed resister and a
rheostat-for 1./. -
SEND FOR LIST No. R. 35.

IGRANIC ELECTRIC C9 LTP
149 Queen Victoria St., LONDON

Works : Elstow Road, BEDFORD

How many Valves in your Set ?
LIGHT your Valves frdni yOUr Lighting Maine

via an accumulator and the new Rectalloy
I,.T. Charger.

Connect in series-Lthen with a movement of a
switch the Charger will recharge the accumulator
when the set is not in use.
Simplicity itself ! All your L.T. difficulties solved
for ;62 I5S.

Model C, ioo-i so volts A.C.
D, 200-250 volts A.C.

55/
Write for Folder P.S. describing this and other efficient
Rectalloy Chargers which bring to a reality the day when
it is possible to forget your Accumulators !

RECTALLOYThe ideal Battery charger

RECTALLOY LTD., 77, CITY ROAD, LONDON, E.C.1.

P.S. 6383
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T'00 little attention is given the
majority of users of wireless sets to
the various cheniicaVaspects of their

recreative hobby. They- may be well ad-
vanced in respect to. the knowledge gained
in an electrical, magnetic and etheric direc-
tion, but they neglect to learn, or practiss,
much -about the changes which are liable to
occur through the mutual operations of the
acids and metals which necessarily form
part of their equipment. Yet considerable
loss of or, in minor eases, interference with
current is thereby involved, with consequent
and corresponding detriment.

The Power of Sulphuric Acid.
Most readers will, I daresay, be aware

that their accumulators are charged with
sulphuric acid, which is known also as white
vitriol, and oleum or oil of vitriol. Now this

40, /56.Z IVAJI;Y.Lr.
Greatly magnified bluish crust tormed on accumulator

terminals.

acid, like all others, possesses the very active
property of readily and easily dissolving
most kinds of metal. It is true that there are
specialised productions which are guaran-
teed to resist such corrosive tendencies, and
they undoubtedly do so to a certain extent.

But since these metals are, in a way,
unique, and are only used in circumstances
where sulphuric acid is manufactured or
stored, their consideration must be ruled
out from our present consideration of the
subject. Our subject is a very important
one, more so than might be thought by the
reader unless he is conversant with the
science of chemistry.

If you will pour some warm dilute sulphuric
acid into a glass or earthenware jar, or any
other suitable receptacle, you will find that
upon dropping a piece of any ordinary
metal therein action almost immediately

rlc
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-4- 4-H-4-4- *
A MICROSCOPIC

INVESTIGATION.
By JAMES SCOTT, M.S.C.I.,

M.A.C.S., and M.E.B.A.
. O-4- -4.- -4-4-4-4. *

commences, and lasts for a very long time-
unless the amount of solid substance is very
trivial-continuing to consume, eat, or dis-
solve the metal until it entirely vanishes-
that is to say, it vanishes as far as discern-
ment by vision is concerned, although really
it is still present in another conditioh,
without form. as such.

Simultaneously with these changes the
evolution of a distinct colour becomes
evident-, this being quite different from that
of the metal which has, in conjunction with
the sulphuric acid, given origin to it.

The colour is dispersed throughout the
acid, and differs according to the kind. of
metal which has been thus treated. In the
case of copper it is blue ; in. that of zinc it
is white; in iron green; in some other metals
equally distinctive and clear.

Bear in mind that theoretically the metal,
whatever element it may be, can be re-
covered as metal,. in exactly the same
nature and amount as it was before it was
dis.solyesh, provided that it is subjected to
suitable treatment.

Corroded Terminals.
If the acid solUtion is boiled so as to expel

all the water, Or as much of it as is possible,
there should filially remain behind a coloured
metallic silt, representing the combination
of sulphuric acid and metal. By serving this
salt in the same manner as an ore is dealt
with metal may be smelted out from the
compound and used as required.

On the present occasion I have in view
the formation of the " sugary "-it has
nothing whatever to do milk sugar, however-
crust. which is frequently noticed upon the
upper portions of accumulators, and so on.
It is bluish in colour, unless the latter has
been further modified by the presence and
action, or incorporation, of a newly pro-
duced salt of one or other of the adjacent
metals, such as iron or steel, when the colour
may have a greenish tinge..

But I must confine my remarks to the
contemplation of copper and sulphuric arid,
when the salt yielded by their interaction§
is blue. The familiar " bluestone," so widely
used in horticultural insecticide sprays, etc.,
is a compound, or salt, of copper and
sfilphdric acid, purposely prepared from
those two items.

Copper sulphate (or- sulphate of copper)
is the true chemical name.

If you have an accumulator with brass or
bronze fittings these will often be found
surrounded by scraps, nodules, or flakes of
this substance. They can he scratched or
pulled away by the merest touch, and are
due to the action of the sulphuric acid on
the 'metal, esreAally the bared end, or
terminal, of the connecting wire, which is, of
course, generally copper.

Copper Sulphate Magnified.
BraSs is' an alloy or mixture, of the

two metals copper and zinc, and the acid
dissolves the copper into " bluestone," and
the zinc into zinc sulphate, a white salt, the
presence of which lightens the blueness of

D.
1762.1;;;;;.,,11

The same crust spread out in a drop of water.

the copper sulphate, 'which otherwise would
be, if pure, a deep rich blue.

Bronze is a compound of copper and tin.
There are, however, several varieties of
bronze, named according to the ingredients
which are incorporated with the alloy, and
thereby confer definite, oft -times striking
appearances and attributes upon it. For
instance, aluminium-bronze-this is the
fictitious aluminium gold-contains, besides
the necessary copper and tin, a small pro-
portion of aluminium, which is responsible
for its beautiful brilliance. The acid forms
aluminium sulphate with it.

Phosphor -bronze carries a little phos-
phorus in it, in addition to the other two
elements named. Hence it will yield, if
acted on by sulphuric acid, quite a different
salt. It is too technical a matter, however,
to go deeper into on the present occasion,
as the presence of traces of phosphorus

(Continued on nee page,)
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SULPHURIC BLEMISHES I.
IN ACCUMULATORS. t

(Continued from previous page.) 0
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acid would have to be taken into considera-
tion, and it is really not incumbent on me
to do so.

I will now deal with the microscopical
structure of this salt; copper sulphate, round
the screw heads, etc., -of an accumulator.
When this remarkable apparatus is charged
it is almost impossible to prevent some of
the sulphuric acid from attacking thametals
in the vicinity. Thus it give; a crusty

E7G. 04/(0
Setteer /6/

After a few hours' soaking, and then evaporation,
crystals typical of their metal bases begin to form.

residue of copper sulphate from the copper,
brass, or bronze with which it comes into
direct contact.

Upon prOperly magnifying a scrap of this
bluish, or greenish -blue, substance, in its
wholly undisturbed position and condition,
we find that it appears as- shown in Fig. 1.
It is then seen to be a mere small heap of
granules, among which are embedded some
minute, highly glistening crystals of various
shapes, which the chemist can, if he'wishes
to do so, thoroughly analyse.

Interesting Changes.
Next detach a small -piece of the grit

from the accumulator and lay it on a glass
slide-i.e. a strip of thin glass a few inches
long and about an -inch wide. When this is
run beneath the microscope, after a drop or
two of water has been placed upon it to
separate its particles, it is disclosed as a
layer of crystals and specks, of the character
depicted in Fig. 2. These resemble tiny gems
and sparkle prettily as the light is caused to
play upon them at different angles.

They signify a mixture of objects, con-
sisting of copper sulphate, zinc sulphate,
tin sulphate, and so on, and within a few
hours, if enough water is present for the
purpose, they completely dissolve and give
a solution of the mired salts just named.
Upon .prolonged exposure to the air they
are replaced by formless filigree, left by
evaporation of the water.

During the first few hours after being
watered the irregular granules are merely
surrounded by fluid medium, because cer-
tain of the components are deliquescent-
that is to say, speaking in a technical sense,
they not only retain but absorb from thp
air available moisture.

But as time proceeds changes develop in
the respective constitutions of the particles.
and they become devoid of all apparent
solution, and stand up dry but crude, as
delineated in Fig. 3. If they are warmed
the final result is the production of shapeless
ridges wherein these objects are fused to-
gether.

Preventing Deterioration.
Note the comparatively long, needle -like

crystals. They arc known as raphides, and
are typical of sulphatic combinations ; or
in other words, compounds of sulphuric acid
with a metal, or other solid material. -

The points that I have so minutely de-
monstrated have a very practical signifi-
cance. Ono will commonly find in houses
and shops where such should not exist
faulty and dirty, or worn, accumulators.
The metallic lids, coverings and fittings are
spotted or disfigured by the presence of
bluish, greenish, brownish and dusty wafers,
specks, pimples, or other products of re-
actions resulting from the sulphuric acid
and accompanying metals. There need, not
be any such rubbish if only people would take

the trouble to learn about these things ; and
surely, in this age of wonderful experiment
and practice, it should not be argued as an
excuse for neglect that the owners did not
know of such possibilities.

Maintenance Hints.
One cannot altogether avoid the appear-

ance of some sort of signs of wear and tear,
so to speak, but. ordinary wear, traceable
to straightforward performances, is very
much different from those faults to which
I am referring, since they are evidently
based on necessary chemical action. We
cannot expect anything that we handle to
last for ever.

That is no reason, however, why users
should hasten the decomposition of their
respective sets. And it is so easy. to hinder
the rapid onset of these injurious traits-
just keep all excess, spilt sulphuric acid
from continuous intimacy with the parts
hitherto mentioned. Wipe it off after re-
charging, or when an accumulator has been
moved. Keep the metals clean and bright.
In this case ignorance is not bliss-but
means loss of current and of money !

*

CONCERNING TERMINALS.
By J. F. C.
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ATERMINAL which ultimately comes
loose in a neatly laid out and arranged
radio panel is an article the wayward

propensities of which would indeed sorely
try the proverbial patience and self-restraint
of a Job.

Yet, indeed, this sort of thing does happen,
even in some of the best constructed sets.

The first cause of a terminal coming loose
may be seen in the habit some amateurs have
of drilling the hole in the panel much larger
in diameter than the shaft of the terminal
which has to fit through it. Such terminals
are merely secured by the frictional pressure
of the washers and nuts below the terminal.
Consider what happens in such cases. The
ebonite in contact with the washer or secur-
ing nut of the terminal is subjected to a con-
siderable degree of compression. When the
panel is new, the ebonite is soft and elastic,
and its elasticity enables it to bear against
the compression of the terminal securing nut.
After a time, however, the 'ebonite loses a
good deal of its elasticity, especially if it be
poor quality ebonite. Consequently it ceases
to bear against the compression of the nut,
and thus the terminal comes loose.

Some Remedies.
The remedy, of course, is to drill the holes

in the panel of such a size that the terminal
only just passes through them. Always use
a washer under the securing nut. This gives
a greater area in which the pressure of the
nut may be distributed.

Another cause of loose terminals is to be
looked for in the undue heating of the ter-
minal shaft during the soldering operation.
Beginners in radio construction often
experience a difficulty in making soldered
connections to terminals, and it takes them
some considerable time to effect a good joint.
During this time, of course, the terminal
shaft naturally becomes very hot. The heat

softens the ebonite, and thus the hole in the
panel becomes enlarged. The remedy is
obvious. The soldering of any connection to
a terminal should be done as rapidly as
possible in order to prevent these unwanted
effects of too greatly prolonged heating.

Apart from making the hole in the panel
only sufficiently wide to just take the ter-
minal shaft, another good method of ensur-

ing that panel termi-
nals will not come
loose is to tap the
ebonite with a thread
of the same gauge as
the terminal thread,
and then to screw the
terminal home. This
makes an extremely
effective and p e r-
manently secure ter-
minal mounting, but
the method is rather
difficult for the be-
ginner, and its use
calls for the employ-
ment of special taps.

The easiest way of
permanently securing
terminals to the panel
is to employ only
terminals which arc
provided with side

prongs, as indicated in the illustration.
Such terminals are, unfortunately, not
always readily obtainable, but they can
generally be procured from firms specialising
in the sale of W.D. disposal apparatus.

In using these side prong terminals the
main hole in the panel is drilled with just
sufficient clearance to take the terminal
shaft neatly. A very small hole is drilled
about an eighth of an inch at the side of the
main hole. This accommodates the side
prong.

= a
vr

A terminal with a side
prong.
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Illustrated above is our artist's
idea of Mars and the Martians.
Others, doubtless, have different
conceptions. But however much
at variance opinions on. this
point may be, no two opinions
exist as jar as Ormond Condensers
are concerned. In this all are
unanimous in acclaiming Ormond
as consistently the best.

Write for our beautifully illus-
trated 42 -page Catalogue.

With 4" Bakelite Knob.
0005 mid. - - 2.0/,
'00035 - - 19/6
.000.25 - - 19'.
With Dual Indicator Dial
0005 mid. - - 21/6
00035 - - 21,'-
00025 - - 20, 6

Ratio - -I.

These strange words were broadcast into space the
other week when Mars came within -the chatting
distance of 42 million miles. The chat, however,
was all on our side, and several theories exist as to
why our advances met with no response. One
enthusiast writes :
" Assuming that Mars enjoys the blessing of Radio, we take too much for
granted that their instruments are as efficient as our own. In the trans-
mitting set used down here by us, ORMOND Condensers were employed,
and the fact that ORMOND Condensers are not, up to the present, available
in Mars would amply account for their failure to establish contact."

We agree. In fact, we are convinced that the
ORMOND Condenser, with its slow-motion friction
drive, ball bearings, and easy mounting has a ready
market in that distant sphere.

6

siert Trade Mark.

199 - 205, Pentonville Road, King's Cross, London, N.1.
Telephone : Clerkenwell 93-14-5-6. Teltwranis : " Ormonddngi, Kineross."

Factories : Whiskin Street & Hardwick Street, Clerkenwell, E.C.1. Continental Agents : Messrs. Pettigrew
& Merriman, Ltd., "Phonos House," 2 & 4, Bucknall Street, New Oxford Street, W.C.1.
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ANY CIRCUIT
CONSTRUCTED
WITHOUT
TECHNICAL
KNOWLEDC

ConsFrudion
by numbers

ITS SIMPLICITY WILL FASCINATE YOU
This revolutionary method of Wireless construc-
tion was as fully described as space permitted
in our full -page advertisement in last week's
issue of " Popular Wireless." To be able to
commence building a simple set and then to
enlarge this to any capacity, or alter details of
construction and circuits without waste of
material and in a minimum amount of time,
must appeal strongly to the multitude of Wireless
enthusiasts who have been deterred from ex-
perimenting owing to the cost and skill entailed.

REMARKABLY GOOD RECEPTION.
In addition to the ease of
construction making unneces-
sary the laborious cutting
and drilling of ebonite panels.
soldering, etc., our system of
numbering both the various
components, wiring points,
and holes in the panel form-
ing the " table " renders the
task for the home builder
ridiculously easy, and, if our
easily -understood instrue.
tions are followed, there is
no risk of the set not being
thoroughly efficient and
capable of giving equal re-
sults to the most expensive

on the market of the same
power.
When completed our sets
have a workmanlike appear-
ance and will reflect the
greatest credit on the con-
structor, The veriest amateur
can build a receiver which
will compare favourably with
the product of the expert.
The advantage, too, of being
able to convert your set to
any of the latest circuits
described in the Wireless
Press economically and with-
out " scrap is apparent to
the expert and no' ice alike.

RADIO
BUILDING

SYSTEM
The up-to-date tray.

Write us to -day for the Blackadda circuit book, which.
besides giving fullest particulars of -our system, contains a
fund of useful Wireless information, also details and illus-
trations of over fifty modern circuits. Price I/ -
We also publish a series of service sheets in loose leaf form
describing new circuits and wiring diagrams, an invaluable
aid to Blackadda enthusiasts. Price 3d. each.

If your dealer is unable to supply, we will
forward direct on receipt of remittance or C.O.D.

THE BLACKADDA RADIO CO., LTD.,
SADLER GATE, DERBY.

'Phone: Derby 182a: 'Grams: "Blackadda, Derby."

Don't play with fire!

USING an ordinary
300 volt Condenser

in your Battery Elimin-
ator is like using a fret -
saw to fell a tree. It
was never meant for the
job. For your Battery
Eliminator it is too much
to expect an ordinary
Condenser tested to 300
volts D.C., to do the work
of a 600 volt T.C.C. Con-
denser specially made
for Battery Eliminators.
You have no guarantee
that it will stand up to
the necessay pressure
for a long period. Don't

run unnecessary
risks ! Play for safety
and see that your
Battery Eliminator
utilizes T. C. C. 600
volt D.C. Test Mans-
bridge Condensers.
They are guaranteed.
They are reliable.
They are safe. The fact
that they have been
used on domestic lighting
supply for many years
is proof of their worth.
The score of years
which are behind every
T.C.C. Condenser -years
brimful of experience in
manufacturing large 4 -
ton power .Condensers
and little 2 -ounce Mans -
bridge Condensers
(millions of them) --is
sufficient to commend
them. A hasty choice may
mean endless trouble.
Pause before you choose
your Condenser - then
you'll buy T.C.C.

BUY
T.C.C.

Condensers
they're
British

T.C.C. 600 volt D.C. Test Mansbridgi Con-
densers for Battery Eliminators came in
capacities of 5, 1, 2, 4, 5, 8 and 10 mfds.

T.C.C. Condensers
(Tested and Guaranteed)

for Battery Eliminators
Adft. Telegraph Condenser Co., Ltd., N. Acton. W.3 G.A. 6383
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.
RETRANSMISSION OF

IBRITISH BROADCASTING IN GERMANY
- -

AND SCANDINAVIA. t
;FROM A FOREIGN CORRESPONDENT.
A
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RELAYING of foreign- broadcasting is
now a regular part of the weekly
programmes of the German and

Scandinavian main stations, and these
retransmissions are indeed very popular
among the listeners. The foreign stations
which are most frequently relayed are
Daventry,. Konigswusterhausen, Radio-
Paris and Hilversum, but it is beyond
doubt that Daventry gives the best results
of them all. When the reception of any
of the other stations fails, Daventry is
always certain to come in at good strength.

Of course, the reception is best in the
winter -time, but even in the summer
months it may be wonderfully clear and,
as far as Daventry is concerned, " fading "
is not very much experienced in the northern
part of Europe. Also several of the other
B.B.C. stations have been relayed, for
instance, Bournemouth, Aberdeen, Glasgow
and Newcastle, whereas London is very
difficult to pick up.

A Popular Station.
In Germany the retransmissions are most

often carried out by the KOnigswnster-
hausen station. - Last winter Daventry
was often relayed by Konigswusterhausen
three or four times a week from 12 to 1
o'clock at night (German time). Konigs-
wusterhausen-the German 5 X X -is
transmitting with a power of 10 to 12 kw.,
thus having a very large crystal range,
and as the retransmissions, furthermore,
usually are relayed by land -line to several
of the other German stations-i.e. Berlin,
Cassel and Elberfeld, thousands of German
listeners have enjoyed the B.B.C. pro-
grammes during the past winter season.

Konigswusterhausen is a very popular
station in Northern Europe, and its trans-
missions may be heard very ivell on one -
valve sets in Denmark and in the south of
Sweden. For many of these listeners
using one -valve sets it is difficult to pick
up Daventry direct, and it has therefore
been of great interest to them to hear the
B.B.C. programmes via Konigswuster-
hausen.

A Weekly Feature.
In Denmark the retransmissions are

broadcasted by the Copenhagen station
and also relayed to the other Danish
stations. The foreign broadcasting is
picked up by a receiving station (" Amager
Radio ") situated on a small island called
Amager, a few miles south of Copenhagen..
British broadcasting has always been very
popular with Danish listeners. It is only
quite recently that the first Danish relay
stations were taken into use ; about one
year ago there were only broadcasting
stations in Copenhagen, and it therefore
stands to reason that a large percentage
of Danish listeners had to be valve set
owners. Fifty  per cent. of all Danish
listeners are still using valve sets, and are
thus also able to tune in direct to the foreign
stations ; as the British stations are heard

better than any of the other foreign
broadcasting stations, thousands of Danish
amateurs are, of course, listening -in direct
to the British programmes. However, as
relay stations have now been taken into
use the number of crystal listeners is
rapidly increasing, and the weekly re-
transmissions of the Daventry programmes

A Danish relay post for picking up and re -broadcasting
programmes from the British stations.

are very much appreciated by these
listeners.

During the recent general strike the
ordinary Copenhagen programmes were, on
several evenings, broken off and the official
strike bulletins which were broadcasted
from Daventry were picked up and re -

Part of the

broadcasted to the Danish listeners. The
Danish nation, being so closely connected
with Great Britain in commercial matters,
was, of course, very much interested in the
development of the gituation.

A Double Relay.
The Kungsbacka Station, near Gothen-

burg, is the Swedish " Keston." It is a very
powerful station, which is also Used for
the direct wireless communication between
Sweden and U.S.A. Last winter Kungs-
backa relayed- Daventry once a week, and
these retransmissions are known all over
Scandinavia, and are generally recognised as
being some of the best of this sort. Heard
on a crystal set these relays of the Daventry
programmes are often almost as good and
clear as the transmissions of the local
station.

quirimanssaiiiiimaailainammai9919911119911199611,2.

- TELL YOUR FRIENDS ABOUT

The Radio Constructor,"
- " P.W.'s " Weekly Supplement.
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Swedish listeners have even heard.
American broadcasting via, one of the
British stations. The Swedish " Keston"
was on a certain evening re-broadeastina
the Newcastle transmissions, and as the
Newcastle station on that evening also
retransmitted K D K A, Pittsburg,
it was  made possible for thousands of
Swedish amateurs to hear American
broadcasting, which it, so far, has proved
impossible to relay direct to the Scandi-
navian listeners.

The reason why the retransmission of
British broadcasting is so popular in these
countries is, no doubt, also due to the fact
that English is understood better than any
other foreign language, and is taught in most
schools. The B.B.C. progranimes are pub-
lished in full in many of the daily newspapers,
and several of the leading British wireless
periodicals may be obtained at many book-
stalls in the larger towns.

Swedish Keston-at Kungsbaeka-where British broadcasting is packed up and
relayed to the Swedish stations.
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WHY A FAMOUS SINGER LIKES
BRITISH BROADCASTING. +

I . 1

I ,By " ARIEL." 0
1

.
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`
THERE are some people who sit beside

the fire for hours reading novels.
I, too, can sit for hours at my fire-

side, but I knoW of no more agreeable com-
panion than my wireless set."

Madame Maria Olczewska, the famous
singer,- told me this whenI saw her a feW
minutes after her great 'ovation at the
Royal Albert Hall, on the occasion of the
First National Concert organised by the
British Broadcasting Company.

There was :never a voice more suited to
broadcasting than the one we heard that
evening, but it is a pity that the items
chosen were rather of a sombre nature.
One can imagine Madame Olczewska
in lighter and better
vehicles for such a
fine voice. Notwith-
standing the some-
what doubtful songs
and the great draw-
back of the German
language (for those
who understand
German are in the
minority), she scored
a great personal
triumph both with
her seen as well as her
unseen audience.

Madame Maria
Olezeivska is a radio
enthuSiast. I had not
spoken to her for one
minute before I dis-
covered the fact. Not
only has she a beau-
tiful set in her home
abroad, but she also
takes a deep interest -
in the scientific possi-
bilities of wireless.

Madame Olczewska
and I spoke in French,
as she is not a fluent
linguist when it A one -knob ".four-va
comes to the British
language.

" Broadcasting in England seems to be
run on a much smoother line than is the
case on the Continent," she said. " In my
opinion, and I am one of many who think
the same, broadcasting programmes at the
London station are far superior to those
relayed by any of the Continental or even
American stations.

"Is England Really Musical?"
" I think that the items are chosen with

more care, and there seems to be something
to satisfy every taste. This is not the case
in other parts of Europe, and I am often
bored by what I hear through a loud
speaker."

Madame Olczewska went on to say that
the success of a broadcasting programme
relied mainly on its originality.

" The London station seems to be able to
furnish its programmes with this most
necessary evil. The little revues and fin-

promptu shows I like very much, and what I
have heard or know of them have afforded
me great pleasure and infinite amusement.

" But just now, of course, the great thing
is to be able to answer that most important
question, ' Is England really musical ? '
and as you, too, ask me that question I can
reply to you without a moment's hesitation,
' Yes.'

"I Love Jazz."
" Of course," went on Madame Olczewska,

" what is wrong about good music in Eng-
land is that there is not enough of it done.
It has remained to the B.B.C. to show
how popular good music can become ; and

lye set, complete with loud speaker, which can also be
used as a table lamp.

I really believe that the B.B.C. National
Concerts will prove a very effective weapon
in driving the fact home."

" Many great musicians in England to-
day believe that the B.B.C. is missing great
opportunities. Their criticism is that the
kind of music that is broadcast is not good.
enough," I told Madame Olczewska.

" I am one of those who realise how very
difficult it must be to compose a really
perfect radio programme," she replied.

When it comes to including good music
in these programmes it is more difficult
than ever, as in this particular case, more so
than in any other, there is no limit to the
variety of taste.

" Personally, I love some kinds of
Chamber music that my best friends could
not listen to at any price.. I love jazz. Sir
Hamilton Harty, to whose accompaniment
I have just sung, hates the very word.

" I like any kind of music, and I think

that any kind of music should be broad,
cast. Certainly as much as possible only the
best should be given, and I think that the
first National Concert has shown that the
tendency is definitely in that direction."

Madame Maria Olczewska told me,
furthermore, that she did not think that
serious music should be taken purely as an
entertainment rendering all listeners
speechless with delight, but rather in the
form of an education.

" Good music is one of the finest forms
of education in existence to -day. It is
better :than all the medicine in the world. I
will even go farther and say that syncopated
music, in other and simpler words, jazz, is
one of the finest means of relaxation after
stressful periods of fatigue and brain work.

" I may be a little biased," she said, with a
smile, " for I love dancing. After my sing-
ing, I love my dancing more than anything
else. That is why I cannot suppose for one
second that the broadcasting of dance
music is overdone.

." Jazz is an incentive to dancing ; beau-
tiful symphony an invitation to dream.
Why, therefore, if one wants to dance, why
shouldn't one prefer syncopation to sym-
phony at certain times of the day.

" Certainly there are times when all
kinds of music seems out of place. It must
be terribly annoying to get jazz when one's
mood asks for symphony, that is why I
should like to see the scheme of alternate-
or is it alternative ?-programMes come
into being. Then at leisure one could get
just what one happened to be wanting at
that moment, n'est ce pas, monsieur ?"

" Your Talks Annoy Me-"
I asked Madame Maria Olczewska if she

had any criticism against broadcasting.
" Yes," she said to'' me most emphatically,

".your talks annoy me tremendously. I
cannot understand them. Why are they not
broadcast in any of the languages I under-
stand. And some of your jokes. I cannot see
the point. C'est rraiment tres ennuyant 1
- " But there is one thing I would like to

say in conclusion. I wish to say how im-
pressed I have been by the marvellous way
my singing has been received both in the
Albert Hall and over the wireless. I have
received nothing but congratulations. I
confess that before the concert I was a trifle
frightened, and I feel so happy that my
vast English audience has been so good to
me.

" Will you tell them through POPULAR
WIRELESS that I send them my sincere
thanks for the kind letters they have sent
me, and that whenever I have another in-
vitation to broadcast I shall always do my
very best to fulfil it."

And Madame Olczewska, with her charm-
ing smile, said au revoir !
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A Special Eight -page Supplement
==E "THE RADIO CONSTRUCTOR,"

Edited by
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Appears in "P.W."

Tell your friends about this important
feature and place a

REGULAR ORDER FOR -P.W." NOW.
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ALL BOWYER-LOWE RADIO
COMPONENTS ARE FULLY
ILLUSTRATED & DESCRIBED

h e NooyeAloweRAD10 NEWS
Pfposi free on toques/.

Announcement by the Bowyer -Lowe Co., Ltd., Letchworth, Herts.

WC

THIS MARK IS YOUR GUARANTEE

COMPONENTS
-no "stunt 'features-

THERE can be no doubt that Bowyer -
Lowe Components are the most
successful for their particular purpose.

No " stunts " are tolerated, the essential
requirements ONLY are considered, and
then carried out in the simplest manner
consistent with adequate mechanical strength.
The numerous letters of congratulations we
receive from both experts and amateurs are
ample proof that Bowyer -Lowe Components
achieve the objects of their individual design
-high efficiency and faultless performance.

Our guarantee provides for free replacement
or repair within twelve months of purchase. -
if the product does not give satisfaction.

Use Bowyer -Lowe Components
-there is one for every
purpose - each a perfectly
designed engineering product.
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IT'S THE CURVE THAT COUM
By JOHN SCOTT-TAGGART, F. Inst. P., A M.I.E.E.

FAR too little attention is given these days to the
characteristic curves of valves, although no
one can question the fact that all the operating

merits or faults of a valve show up in its charac-
teristic curves. The size, shape, etc., of the
electrodes of a valve all contribute to the curves,
so does the emission from the filament. There is,
in fact, no essential feature which does not affect
the mutual conductance, the impedance, or
amplification factor of a valve. - The experienced
experimenter can learn All he wants to know from
the curves and that is why I am publishing this
week the curves of the S.T. valves which disclose
their great superiority over ordinary valves. The
curves given are of the static variety to enable
readers to make comparisons with other makes.
The valves have, however, been designed on the
basis of DynamiO curves, which represent operating
conditions, i.e. with an impedance in the anode

TYPE ST 2/

circuit. This impedance is, in actual practice, a
transformer, loud speaker, or other apparatus,
and causes the anode voltage to vary during
reception, while in the case of static curves the
anode voltage is maintained fixed at, say, 8o or
100 volts.

The excellent operation of S.T. valves is borne
out in practice, and, in fact, every valve is tested
not only electrically, but on actual broadcasting.
It was, however, essential to ensure that these good
results would be maintained. For this reason,
the filament is made of torodium, which operates
at an extremely low temperature. The vacuum
is also vital and the Barguet process of exhaustion
ensures the highest vacuum known to science.

To return to the curves, you will no doubt wish
to keep them for reference. Meanwhile, they will
convey to you far more regarding the merits of the
valve than pages of claims.

S.T. LIMITED, 2, MELBOURNE PLACE,
ALDWYCH, LONDON, W.C.2

(Next to Australia House.)

VALVES FOR 2 VOLT BATTERIES.
mmmwmmummmmmmm mrimimamma mumums= mommommmm i 6pm.mommummommmmmammummimmmumm

Immilmummommm

mmommmmmmmaipmmmmmmommmmrmmmmmmmAmm
MIIIIMMIAMMAMMIMMIIMMMMOIM
IIIMMIOMMUIMM,MMMMWMMN MI
IIIMMUMWMWM111
MIIIIMUMMWMIEM

warMOW own
AMMANpmammmium

OW AMMEMMOI
4 2
6210 VOLTS

VOL40
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S.T. 21
H.F.

Filament r8 volts.
0.i amp.

Anode 40-120 volts.
Impedance 26,000 ohms.
Amplification 16.

An excellent valve for
amplification and resistance
capacity coupling. It is also to
be recommended as a detector
valve.

Price 14i -
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4
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40 VOLTS

4

S.T. 22
L.F.

Filament 18 volts.
o.r amp.

Anode 4o -12o volts.
Impedance 16,000 ohms.
Amplification to.

This valve is for the first stage
of a low frequency amplifier and
will give undistorted reproduc-
tion. It may also be used for
H.F. amplifica, especially in
neutrodyne ci cickits, and for
detection.

Price 14

ST

/0

4

80 VOL T5

GOVOLTS

40}127.5

e4 ea 6 2 8 4
GRID VOLTS

S.T. 23
POWER

Filament r8 volts.
0.15 amp.

Anode 80-12o volts.
Impedance 6,000 ohms.
Amplification 6.

A magnificent 2 -volt power valve
giving superb reproduction when
used as the last valve of a set
when a loud speaker is employed.
Note its low impedance and the
high amplification factor for
such a valve.

Price 18/6
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VALVES FOR 4 -VOLT BATTERIES.
TYPE 5r 4/ 1

emo ram

S.T. 41
H.F.

Filament 3.7 volts.
0.1 amp.

Anode 40-120 volts.
Impedance 16,000 ohms.
Amplification 13.

This is an efficient H.F. valve,
more particularly designed for
neutrodyne circuits. It brings
in the distant stations with ease.
This valve may be used as the
first L.F. and as the detector
valve. It is the valve for
resistance capacity coupling.

Price 14/ -
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20 /6 /2 0 4
OP D VOLTS

S.T. 42
POWER

Filament 3.8 volts.
o.r amp .

Anode 40-520 volts.
Impedance 6,000 ohms.
Amplification 6.

An excellent power amplifier
recommended for first and also
the second stage of L.F. although
the S.T. 43 is the ideal loud
speaker valve in the 4 -volt class.

Price 18'6

+

MililrEinXBI/1111111 x
/11111111=III= AIME

Mill11111 1iMill111111
MIIIIIIMIll NMI
MINIIIIIIII AMMON

_MME
MOMOM IA Ema

iin
WM/ MU
IIMIIMOM=11

IIIIMINIMMINIVAIIIII
=111111MENIA111

IIVIWAIIIII

IIIIIIIIMINIDAMINIIIIIPM110
NUMWAIIIIIMININIMIIVANVAIIIIIIIII
FAMIA111111r

=IIMIIIIMIIMIAMMINIIIMINEAIWIIIIIIIMMINIINIIIIIMIIIIIIIIIIII
IIIIINNIAIIIIIAMINIMMOMMIIII
1111111111111FAINIIMINIIIMIIIIIII
IINIMMIAINIAIIIIIIIIIIIIMUM

IIIMMIFIIIIIIIIMMINIPAINIMININIMINII
1' .4111111.11=MIIII

MINIIIIIIIIIIIIII
U AO r0 td

6810 VOLTS

S.T. 43
Super Power

Filament 3.8 volts.
0.2.5 amp.

Anode 120 volts.
Impedance 4,000 ohms.
Amplification 3'33.

This valve is the only standard
4 -volt valve in the super -power
class, hitherto confined to 6 -volt
valves. It is " the valve with,
the golden voice " and is capable
of great volume and exceptional
purity of tone.

Price 22/6
VALVES FOR 6 VOLT BATTERIES.

TYPE S T 6/

5

4

3

/20

/00

COI TS

POLY'S

60 VOLTS

60

do

YOL S

VOLTS

- 5 4 3 2 0
GRID VOLTS

S.T. 61
H.F.

Filament 3.6 volts.
cri amp.

Anode 50-120 volts.
Impedance 20,000 ohms.
Amplification 20.

This efficient H.F. valve is par-
ticularly to be recommended for
all neutrodyne types of circuit,
while it may also be used for
resistance -capacity coupling. It
makes an excellent detector.

Price 18/6
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BRIO VOLTS

S.T. 62
POWER

Filament 5.6 volts.
o..1 amp.

Anode 80-120 volts.
Impedance 6,000 ohms.
Amplification 8.3.

This power valve is the best of
its class and makes a good 1st
and znd L.F. valve. It is
intended especially as a good
all-round power valve.

Price 18/6
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TYPE 5T 6J
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a Si a 44 CO /2
G80 VOLTS

S.T. 63
Super Power

Filament 3.6 volts.
0.23 amp

Anode 120 volts.
Impedance 4,000 ohms.
Amplification 3.33.

This is " the valve with the
golden voice." It is an entirely
new class of valve, having very
long, dead -straight, dynamic
curve, giving exquisitely pure
loud speaker reproduction.

Price 22/6
(g.(67)ZSIggG-Gr43G,Or-59G-8GGeejGz;13t9COGOZ- YiJ -9'-0,j,9841'Z43-Z435(336&g3Q6.5-'45,6
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AN INTERESTING
COMPARISON. 1

By 0. J. RANKIN.

WAND -CAPACITY effects are most pro-
-1- nounced when the moving vanes of

a tuning condenser are connected to
that part of a circuit where the presence of
the operator's hand has an unbalancing
effect upon the tuning. It should be re-
membered that the moving vanes are con-
nected to the spindle, which, of course,
carries the manipulating knob, and that
every time the knob is adjusted, one's hand

is thus placed in close proximity to the
spindle, or otherwise moving, vanes. For
this reason they should always be con-
nected to the " earthed end " of a circuit.
In other words, the fixed vanes should be
connected to the " aerial " or " grid end "
of a circuit, not only in the case of direct or
inductively coupled aerial circuits, but also
in tuned anode and H.F. transformer
couplings, the anode of the valve being
considered as the " grid end " in the latter
examples.

A Three -Pole Switch Method.
This rule applies in all cases where the

condenser is connected in parallel ; in the
case of a series aerial tuning condenser it is,

of course, not possible to connect the moving
vanes to earth, but it is possible to connect
the fixed plates to grid (assuming a direct
coupled circuit) and this should always be
done. But with many series -parallel
switching devices even this becontes im-
possible, as will be seen from the examples
given at' A and B in Fig. 1.

Here we have the two most common
series -parallel arrangements ; in each in-

stance a D.V.D.T. switch is employed, the
condenser being in parallel at the right-
hand setting, and in series at the left-hand
setting. The moving plates of the con-
denser are indicated by the heavy arrow-
head, as in further examples.

It will be seen that when the condenser is
in parallel with the coil the fixed vanes go
to grid, as they should do, but in the series
position the moving vanes go to grid. One
obvious method of overcoming this diffi-
culty is to use triple -pole two-way switch
in the manner shown at C ; here the fixed
vanes go to grid at either position. But such
a device is complicated and expensive, and
when we consider the merits of the simple
and inexpensive three -terminal method of

Popular Wireless, November 20th, 1920.

series -parallel switching, One cannot help
Wondering why elaborate switching devices
are allowed to flourish in aerial circuits.
The Three -Terminal System.

Diagram D, Fig. 2, shows the correct
method of wiring up the terminals, con-
denser, and coil. It will be seen that the
moving vanes of the condenser are con-
nected to the centre terminal, which is
usually Marked "A2 -Series." The top
terminal, which is connected to the fixed
vanes, is marked " Al -Parallel." The
lower terminal is the common earth
terminal, this being provided with a length
of flex long enough to reach the centre
terminal: This and the aerial lead-in are
fitted with spade terminals. The condenser
is in parallel when connections are made as
indicated at E, and in series as at F.

It should be noted that, the fixed vanes
go to grid at either position ; thus one
obtains the same effect given by the arrange-
ment at D, Fig. 2. But on account of the
complex nature of the latter one loses a
good deal of efficiency at the cost of a little
convenience, whereas with . the three -
terminal system it is possible to obtain the
highest possible degree of efficiency, and
I have never yet heard anyone -complain of
the inconvenience of hooking up terminals.

By the way, I believe the present popu-
larity of this ideal arrangement is due to
the efforts of the " P.W. technical staff ;
it is invariably included in their. circuit
diagrams, and Maybe that is one reason
why they " get away " with so -many suc-
cessful hook-ups.
* -.1.-4.-41.-4-1-74.-4.- *

-WHAT TO -DO WITH
AN INEFFICIENT
TRANSFORMER.

IF one possesses two L.F. transformers,
one of therri a first-class instrument
with a primary winding of high

inductance and a moderately low ratio
(not more than 4 : 1), and the other a 5 : 1

component with comparatively little wire
in the windings, the difference in the results
when tested under similar conditions may
be so marked that there will be a temptation
to throw the -Cheap transformer into the
dustbin forthwith.

But even if the results with the cheap
transformer are relatively very bad, it is
prdbably not altogether worthless. Much
depends on the type of valve used im-
mediately before a transformer of this
kind. If only one stage of L.F. amplifica-
tion is being used and if the detector valve
is of the H.F. type, it will be found that the
results from the cheap transformer will be
very much improved by substituting a small
power valve in the detector position. If
two L.F. stages are employed, the cheap
transformer will probably be better in the
second stage than in the first, provided both
the L.F. valves are power valves. The
first L.F. stage may contain the better
transformer, or a resistance or a choke.

If only one transformer coupled stage is
desired, the cheap transformer may often
be used successfully as a choke, either for
L.F: amplification, or in a shunt circuit
across the loud speaker terminals. . When
the transformer is used as a choke, the
windings may be connected in series, O.P.
being joined to I.S., or the secondary
winding only may be used.
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Ask your dealer
about the new
ED1SWAN
ECONOMY

VALVES
QUARTER -WATT

' POINT ONE RANGE

cihere is an Ediswan
Halve hr every Wireless

Purpose
FIT EDISWAN VALVES
AND NURSE YOUR SET

1101.42s

STQUCrjp,...

P

R.C. THREESOME
3 -valve resistance
capacity voltage
coupled receiver.

iS
the %es (714reesome,
A wonderful 3 valve set you
can build yourself in three hours
for ef 3. o. o. or less
Again, Ediswan leads !-this time with resistance -
coupling amplification.
Beautiful, mellow, natural reproduction with an abundance of volume
has been made possible by the employment of two New Ediswan
Valves-R.C. 2 and P.V. 2-in the new quarter -watt POINT ONE
ECONOMY Range.
For the betterment of wireless reproduction, with economy, Ediswaa
offers FREE, the new R.C. THREESOME Book of simple -to -follow
instructions, with a full size blue -print of the wiring diagram. A
theoretical diagram is included for experienced experimenters.

If you can use a screwdriver you can make this set in one evening-it'e
so simple. The necessary components are inexpensive-in fact, the set
can be made for L3, or less.

Reception is truly remarkable. Both local and high -power stations
come through at full volume-tone is pure and rich without a trace of
the throatiness so evident in transformer -coupled sets.

With the R.C. THREESOME you are several steps ahead in radio.

Fill in the Coupon NOW!
Applications for the FREE blue -print and FREE book of
instructions will be dealt with in rotation.

E D I SIVA N L'. r.

To THE EDISON SWAN ELECTRIC CO. LTD. Ai( me.
123/5 QUEEN VICTORIA STREET - - LONDON, E.C.4.

,Addass
Please send, post free, presentation copies of the" R.C. PLEASE USE

Threesome" Instruction Book and Blue -print. BLOCK LETTERS

P. IV., 20 '11/26.
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Traders and manufacturers are invited to submit wireless sets and cotrpnents to the
"P.W." Technical Dept. for test. All tests are carried out whir 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.

EUREKA LOW -LOSS H.F. TRANSFORMER.
QOME long time ago we gave it as our

in these pages that insufficient
attention -1W paid to the design of

H.F. transformer, These were for years
treated more .t.s L.F. titan as H.F. compo-
nents. Bal. windings were generally wound
cotton -reel style in a tight little bunch in a
groove turned in solid dielectric. More-
over, most of the wire used was of an ex -
t., cmely fine nature. In these circumstances
is it to be wondered at that many amateurs
asked the question " Is H.F. amplification
worth while ? "

We recalled these facts 7 to mind
when we received a Eureka low -loss
H.F. transformer for test-as good a speci-
men of modern practice as we have seen.
Being critical, we cavil at. the use of the
words low loss, holding the opinion that all
radio components should, as a matter of
course, be " low loss " these enlightened

days, more especially H.F. components.
However, as there are probably still a
number of very " high loss " H.F. trans-
formers still flooding forth from the.factories
of unconscientious exploiters of radio, there
is no doubt that the Eureka people must
put those two words in as a measure of self-
protection.

The Eureka low loss H.F. transformer is
by no means cheap ; with a standard valve
holder base it costs 15s., and 17s. 6d. with
a special wide spaced base. But the com-
ponent really is beautifully made and its
design as " modern " as could be. It is
wound with a healthy gauge of silk -covered
wire, and the windings are carried on high-
class ebonite formers of the true " skeleton-
ised. " order. Replacing an old-fashioned
H.F. transformer for one of these modern
Eurekas, the difference can be noted at
once. Tuning is much sharper, and the
increase of sensitivity obtaining is most

noticeable. This realisation of what is
almost an idealhy a key H.F. component
will make the DX " fan " really happy,
even if it is rather expensive. Five models
covering ranges of 150-300 and 2,400-
3,500 metres are available.

R.I. H.F. CHOKE.
WO4 stated in one of our recent articles,

one of the chief requirements of an elf -

}1  F-gto.-14.1..1i441-1'filtill4riAlre-st.%'eiy, y
16-18 self -capacity. The self -capacity of the
new R.I. H.F. choke-a sample of which
was recently to hand-is so low that for
practical purposes it is quite negligible.
The former upon which the wire is wound is
less a former than a mere collection of light,
but strong, little girders. The wire is
wound in eight small bunches, each bunch
being widely separated from the others. A
reduction of turns (and this means to some
extent a reduction of losses) has been ob-
tained by employing a rather larger dia-
meter than usual-nearly two inches. But
the component is not unwieldy and is less
than 3 in. high. It is designed for base-
board mounting. Very wisely, we think,
Messrs. R.I. have given it a transparent
casing so that all its innards " are in plain
view and ready for the critical inspection
of the modern amateur. We haVe already
used this R.I. H.F. choke in one or two
important experimental receivers, and in
each case it gave perfectly satisfactory
results. We can describe it as a " safe '
component-i.e. designed to choke H.F.
currents it can be incorporated in a hook-
up without fear that it will fail to do its
duty under the most adverse of conditions.

(Continued on page 708.)
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CONSTRUCTORS are giving this
handsome new model a most

enthusiastic welcome because of
(i) Its absolute freedom from whip.
(2) Independent adjustment of each
Condenser by novel means, com-
pletely eliminating hand capacity.

Send for particulars of the CYLDON
stations, and makes searching

OTHER attractive features are:-Each
Condenser electrically separated;

anti -capacity plate supplied; operation
of all three condensers as " silky " as if
only one was used ; whole instrument
perfectly rigid ; supplied ready for imme-
diate fitting; construction and finish are
well up to the fine CYLDON standard.

WAVEMETER-it identifies unknown
and testing out simplicity itself.

"Cyldon " TEMPRiTEi
The best means of valve control. British
made and delivered from stock immediately.
Can be supplied in correct resistance for any
Valve. State resistance (ohms) required
when buying, or be sure to give name of
Valve and voltage of Accumulator supplying
current to the Valve.

CYLDON Temprytes - 2'6 each.
Holder Mountains - 1'6

The

(pronounced SIL-DON.)

GANG CONDENSERS
2 -GANG - £2-10-0
(as specified for the " SPIDER " THREE VALVE SET)

3 -GANG - £3 - 10 - 0
4 -GANG - £4 - 10 - 0

(Prices without Dial)
Suitable Vernier Dial for use with above, 5/- each.

Other CYLD ON Condensers comprise
Square Law, Square Law Dual Pattern,
and the S.L.F. (4 in. Knob Dial supplied
free with Square Law and Dual Models,
and 2/- extra with S.L.F. or Triple Gang.)

If unable to obtain CYLDON products
from your Dealers, send direct to

SYDNEY S. BIRD & SONS
" Cyldon " Works, Sarnesfield Road,

Enfield Town, Middlesex.
Telephone ENFIELD 0672.
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B'601. VERNIOMETER

WIRELESS ACCESSORIES
Quality guaranteed by over 50 years'
electrical manufacturing experience.

WINDOW -PANE INSULATOR
Regd. No: 705,625

(Patent No. 233,88o).
Made of best quality
enamel coated ebonite,
these insulators take
advantage of the ex-
cellent insulating pro-
perties of glass, and
at the same time avoid
losses by keeping the
lead-in well away from wall;. Rubber
rings form a watertight joint against
the pane. The cone keeps a portion of the
insulator dry in wet weather.

PRICE 4/- each.
A special drill, with instructions for making
each insulator.

hole

1

STRAIGHT LINE FREQUENCY
CONDENSER (Low Loss)

A precision instrument, the design of
which ensures perfect mechanical con-
struction with high electrical efficiency.
The rotor plates are earthed, eliminat-
ing hand capacity effects. It is. also
completely silent when adjustments are
being made.
Perfect electriCal contact is obtained by
means of a flexible phosphor bronze
pigtail connection. each.

B.615 0.000025 mid. 11.'6
B.616 0.0005 mid. 13: -

(Patent 253,612.)
A most ingenious device for applying slow
motion to variable Condensers, coil holders
variometers, etc., consisting of an ebonite
dial and knob (o -18o°) fitted with worm -
wheel bracket and worm -spindle, micro-
meter barrel and pointer, complete with
fixing screws. Gear ratio 240-4. Fitted
with instantaneous release. Backlash en-
tirely eliminated. Hand capacity reduced
to a minimum. Suitable for the following
makes of condensers : Silvertown, Burn -
dept, Igranic, Polar, Sterling, Ormond,
Jackson, Devicon, Utility, Ashdown,
Lamplugh, Ediswan, Edison -Bell, Bow-
ver-Lowe, Atlas, W. and 14., A.J.S., etc.
Price 6;- each.

AN AID TO ENTHUSIASTS.
We have prepared a logging chart for recording
wavelengths, condenser settings, etc., of those
stations which require careful calibration to
tune in. A copy of this chart, printed on stiff
card, with hanger, can be obtained free of
charge at any of our Branches or from any

high-class dealer.

Makers :

THE SILVERTOWN COMPANY,
106, Cannon St., London, E.C.4. Works: &Norton, E.16
BELFAST.
BIRMINGHAM.
BRISTOL.
CARDIFF.

DUBLIN.
GLASGO\V.
LEEDS.
LIVERPOOL,

LONDON,
MANCHESTER.
NEWCASTLE -ON -1 t
PORTSMOUTH.
SHEFFIELD.

IEMEN

H.T. DRY BATTERIES.

FOR

STEADY

PERSISTENT

SERVICE,

REG. TRADE MARK

SEE THAT

THEY BEAR

THIS

TRADE MARK!

TALK No. 3

Testing a H.T. Dry Battery

Considerable misapprehension appears to exist regarding
the correct method of testing a H.T. dry battery. To be of
any value such a test should only be made with a high
resistance moving coil volt -meter having a resistance of
at least soo ohms per volt scale. The internal resistance
of the battery increases with use and age, but its internal
resistance is relatively not of much importance in view of the
high internal resistance of a thermionlc valve, i.e. from about
8,000 to 30,000 ohms. A battery having a high internal
resistance may still be capable of supplying the maximum
current required to operate the receiving apparatus, providing
its overall voltage is sufficiently high. Even a high-grade
moving coil volt -meter having a resistance of too ohms per
volt of scale will take a current of so milli -amps at its full
scale reading, and it can be assumed, therefore, that if a
battery shows a good voltage on such an instrument it will
give at least the same voltage when delivering current to
the receiving apparatus.

Testing sections of a H.T. battery by means of a
flashlight bulb is not recommended. It will certainly
indicate the ability or otherwise of a battery to light such a
lamp, but is an extremely unreliable method of determining
whether the battery is still capable of' being used for H.T.
purposes. The usual flash -light bulb takes a current of from
200 to 300 milli -amperes, and although a battery which has
seen considerable service may not be able to give this discharge
it may still be perfectly capable of supplying the very much
smaller current required for H.T. purposes. Incidentally, the
practice of connecting a wire across an apparently " dead "
section is usually a certain method of damaging the entire
battery and is strongly deprecated.

The above is an extract front our new Catalogue No. 650, " Siemens
Radio Batteries," which will assist you in the selection of the
correct size of battery to be used Joy any radio purposes. It also
contains a large amount of practical information on the CARE
and MAINTENANCE of radio Batteries.
A copy will be sent post free on application to

SIEMENS BROTHERS & CO., LTD., WOOLWICH, S.E.18
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APPARATUS TESTED.
(Continued from page 706.)
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P.II'AULT'S LATERAL ACTION CONDENSER.
A very novel movement is incorporated

in this component, a sample of which was
recently sent in for test by Messrs. -Ripaults,
Ltd.. King's Road, London, N.W.1. Two
sets of plates, measuring approx. 22 by 11
in. are provided, one set being made to
travel along two guides and intermesh
neatly with. the other by means of a cam
device. Thus the area covered by the
condenser is n6 greater than that of the
4 -in. dial -in whatever position are the
moving plates. The action is as mechanic-
ally perfect as could be, and there is not
the slightest " backlash " harshness or
looseness or -any other such fault at any
point during the 360° revolution of the dial
between maximum and minimum.

A direct and permanent connection is
made through two soldered springs between
the metal frame and the moving plates.
One bar of ebonite is all the solid dialeettie
which figures in the solid construction of
this Ripault product. Electrically the device
Is essentially a " low -loss " component and
obeys a " square law " in accordance with
modern practice. A low minimum is
provided, and the maximum capacity is
substantially as stated. One hole fixing is
possible.

This variable is very well made, .being
strong and clean in design and nicely
finished. Model S.Q.1, which is rated at
4t005 mfd., is priced at 18/6, but it. is a

precision instrument and not an inartistic
assembly of black compositioli and alu-
minium.

THE CLEARTRON " N " RECEIVER.
We recently received a complete " N "

receiver outfit from Messrs. Cleartron
Radio, Ltd. It included a two -valve
Lodge " N " set, a Cleartron loud speaker,
valves and batteries, and was exactly
similar to those advertised -at £15 15s.
inclusive of all royalties. All our readers
will know what an " N " two-valver is, and
should not need to be told that it is a
Det.-L.F. embodying a circuit due to our
eminent scientific adviser. Nor should it
be necessary for us to enter into details
concerning the remarkable properties of
this circuit, as these have been described in
articles written
by the inven-
tor. Sir Olivet.
Lodge, F.R.S.
But doubtless
many readers
will appreciate
our unbiassed
comments on
the Cleartron
assembly.

The receiver
is contained in
a handsome
polished ease,
which is pro-
videl with an
apartment for
batteries. The
panel is
mounted at a
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very convenient angle and allows comfort-
able access to the single tuning dial. First-
class materials appear to have been used
throughout and the lay -out and wiring
closely follow the original specifications.
The Cleartron dial allows the fine adjust-
ment the set requires and the filament
rheostat gives a smooth control of volume.

Quite apart from the fact that this
receiver embodies a special " N " circuit
we consider that it would be good value
for £15 15s. with the complete set of
accessories were it only a standard Det.-
B.F. On test the Cleartron " N " gave
excellent results well up, in our opinion, to
those given by the original model upon
which we have reported at length. The'
Cleartron loud speaker capably handles the
respectable volume the " N " delivers.

A VERY PRACTICAL TEST.

Eight " Lotus " valve holders, complete with valves, were fitted to the tailboard of a
Ford lorry, which was then driven over 30 miles of rough roads. Despite this rough

treatment, no damage was done.

Here is the Rectifying
Valve for your H.T.
Accumulator Charger
I F you are building the H.T. Accumulator Charger described by

Mr. Percy Harris in " Popular Wireless " of NOvember 6th, you
will need this Burndept Super Valve U695. It is a Dull Emitter
Rectifying Valve for alternating current. The filament is designed
to operate on a maximum of 6 volts, at which it takes nearly

ampere. The anode is very substantial, and is most rigidly
supported. Circuit diagram, full instructions, and licence under
the Patent are supplied with each Valve. PRICE 20i

If you do not wish to make your own, we recommend the BURNDEPT H.T.
ACCUMULATOR CHARGER ready for use. It will do all you desire
satisfactorily in] every way. You can get one from your local Burndept
Dealer. Price £6 : 17 : 6. Ask to see one or send for full details to :

Head Offices & Factory :
Blackheath, London, S.E.3
Telephone: Lee Green 2 1 00 .

Telegrams: Burnacoil,Thone,
London.

.....1.111.111111111111111111

BURNDEPT
_re/ fr fr.

./1:4A

London Offices & Show-
rooms : 15, Bedford Street,

Strand, W.C.2 ,t/
Telephone : Gerrard 90 724....)Telegrams : Burndept West -

rand, London.

RH
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WHY USE

VALVE RECTIFICATION

the special feature of the CAR-
BORUNDUM STABILISING DETEC-

TOR UNIT is the electrical control, which enables the
resistance to be varied to match the circuit impedance.
The CARBORUNDUM STABILISING DETEC-
TOR UNIT can therefore be substituted for any
detector in any set with the following advantages :
OSCILLATIONS OF H.F. VALVE UNDER
PERFECT CONTROL. INCREASED SELEC-
TIVITY. CRYSTAL CLEAR TONES.

The. UNIT is also of
inestimable value to the
two.2valve set user, as it
enables the detector valve
to be used for H.F. am-
plification, thus giving
increased range and vol-
ume, and sharper tuning.

PRICES
(including postage):

No. 32, price each - 12/6
Ever Ready Dry CellU.W.5,5d.
No. 30 (Detector only) 5/..
Send for Descriptive Folder W3

end Hook-up Booklet to :

The CARBORUNDUM

COMPANY, LIMITED
Trafford Park, Manchester

ALL THE LATEST "PM." SETS
Supplied as finished instruments
or in parts for home construction

A Typical Pilot Set

If you want an efficient and handsome
receiver ready built, you cannot do better
than purchase one of these " Pilot " sets.
They are designed by experts, made by
skilled workmen, and thoroughly testedon a large number of stations at full
loud -speaker strength. These sets are in-
stalled free within 50 miles of any one
of our branches,
IN EITHER

Every finished set
we sell is tested
under the super-
vision of Capt.
R. W. TINGEY,
A.M.I.R.E. (Late of

Radio Press Laboratories).

Should you r7:fer to assemble your own
set-and there is no finer hobby for the
leng evenings-you can do so under our
famous " Pilot " Service, with every
assurance that your efforts will be
successful. Write for details of this
service and mention the type of set you
want.

CASE WE GUARANTEE GOOD RESULTS!
There is a set to
suit YOUR needs
in the famous
"PILOT " range.

Let us know exactly what
results you wish to obtain,
and we will advise you as to
the set most suitable for your THE PILOT MANUAL
requirements.

The PILOT MANUAL
contains illustrated details
of a number of up-to-date
sets which we thoroughly
recommend, Much useful
information on soldering,
assembling, testing, etc.,
is also included.
Post free 3d.

PETO-SCOTT CO., LTD.
Head Office & Works : 77, City Rd., LONDON, E.C.1
Branches : 62, High Holborn, London, WM.1. WALTHAMSTOW-230, Wood
Street. PLYMOUTH-Bank of England Place. LIVERPOOL-'I, Manchester Street.

P.S. 6395

RECUPERATING AGENT
IN THE

HELLESEN
DRY BATTERIES

FORESIGHT I
Five years ago the manufacturers of
Hellesen Dry Batteries realised that
specialisation was necessary in Wireless
types if the needs of to -day were to be
efficiently and economically met.
A longer life to meet the long and frequent
periods of use which you demand to -day
without sacrificing in the slightest the
smooth uniform supply which has made
Hellesen Dry Batteries known as the REST
IN THE WORLD.

60 volt "WIRIN " 12,6
99 volt "WIRUP" 21 -

(Postage Extra)
All types, voltages, etc., in Double and
Treble capacities for H.T. and L.T. Supply.
Ask your dealer for the type to suit your
set and get the maximum service, or write
us for full particulars.

Obtainable at all Radio, Electrical and General Stores,
Harrods, Selfridges, etc., or direct from,

A. H. HUNT, Ltd. (Dept. 12), CROYDON, SURREY
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IS THIS WHAT
YOU'RE LOOKING

FOR ?

Testing the new 2 -valve receiver
at our Works at Slough, on a
standard P. M. G. aerial, we
tuned in the two Paris stations,
London, Daventry, Bourne-
mouth, Birmingham and New-
castle on the loudspeaker. This
despite bad screening set up by
a large power station not more
than 5o yards from the vicinity
of the laboratory. We were
testing on 66 volts only. You
can expect even better from the
3-;alve Brandeset.

THE BRANDESET II.
The new Brandes 2 -valve set features sim-
plicity of control and ingenious compactness.
Condenser dial, filament rheostat, reaction
dial and " throw -over " switch for long or
short wave tuning complete the panel controls.
Straight line frequency condenser tuning and
grid -bias is employed. The standard coil is
suitable for Daventry and no " plug-in "
coils need be purchased. The L.T.,
and grid -bias leads are
plaited into one cable 6 10from rear of set.

(Exclusive of Marconi Royalty and
Accessories.)

THE BRANDESET III.
The new Brandes 3 -valve receiver employs
the same ingenious characteristics as the
Brandeset II, except that an extra stage of
Audio Frequency is employed.. It has
straight line frequency condenser timing,
grid -bias, and is adapted to long' and short
wave tuning. Both receivers give most excel-
lent loudspeaker reproduction on a
number of stations, and
are specially designed for 8 10
this purpose.

(Exclusive of Marconi Royalty and
ccessories.)

Brandes
From any reputable Dealer.

Brandes Limited, 296 Regent Street, London,We

ACOUSTICS SINCE 1908
58

.....
The Editor will be pleased to consider articles and

photographs dealing with all subjects appertaining to
wireless ?cork. The Editor cannot accept responsibility
for manuscripts and photos. Every care will be taken
to return MSS. not accepted for publication.. -A
stamped and addressed envelope must be sent with
every article. All inquiries concerning advertising
rates, etc., to be addressed to the Sole Agents, Messrs.
John H. Lite. .11'4.. 4. Ludgate Circus, London, E.C.4.

As touch of the inforniltion given in the columns of
this op:7 concerns the most recent itsdevelopments
the Radio world. some of the arrangements and speci-
alities deseribed may be the subject of Letters Patent,
am, the it motetir owl the trader scoubibe.seell advised to
ottioio permission of the patentees to smog the patents
before doio3

Ites.Mrs' letters tlettlini le1h patent questions, if sent
to the Editor, win be forwarded to our own patent

-advisers, where moo -it facility and help will be afforded
to -readers. The envelope' should be clearly marked
" Potent Advice."

TECHNICAL QUERIES.
Letters should be addressed to : Technical Query

Dept., " Popular Wireless," The Fleetway House,
Farringdon Street, London, E.C.4.

They should be written on one side of the paper
only, and be aerompanied by a stamped
addressed envelope.

Queries should be asked in the form of the numbered
questions : (I), (3), (3), etc., but may be accompanied
by a short letter giving any necessary additional
particulars as bristly as possible.

For every question asked a fee of should be
enclosed. A copy of the -numbered questions should be
kept, so that the replies 211(1.?1 be giren under the
numbers. (It is not possible to reproduce the question
in the answer.)

BLUE PRINTS. A series of 20 Blue Prints can be
obtaine I from the Query Dept., price 6d. per Blue
NW.. Only a limited uunilrr of circuits are covered in
this series. and lull details of the circuit arrangements
available in Blue -Print form are published fortnightli
in the advertisement columns of this iournal

No set in this series has more than three valves.
All are of the flat -panel type.

All other back -of -panel diagrams have to be specially
drawn up to suit the requirements of individual
readers at the following rates : Crystal Sets, 6d. ;

One -Valve Sets, 6d.; One -Valve, and Crystal (Reflex),1s.;
Two -Valve and Crystal (Reflex). ls. Two -Valve Sets,
ls. ; Three -Valve Sets, ls. ; Three -Valve and Crystal
(Reflex), ls. 6d. ; Four -Valve Sets, ls. 6d. ; Multi -
Valve Sets (straight circuit!, is. 64. Except SUPER-
HETERODYNE DIAGRAMS, all of which, irrespective
of number of Valves used, are 2s. 6d. If a panel lay-
out or list of point-to-point connections is required
au additional fee of ls. must be enclosed.

Wiring diagrams of commercial apparatus, such as
sets of any particular manufacture, etc., cannot be
supplied. (Such particulars can only be obtained
from the makers.)

Readers may submit their own diagrams, etc., for
correction or for criticism. The fee is ls. per diagram,
and these should be large, and as clear as possible.

No questions can be answered by 'phone.
Remittances should be in the form of Postal Orders.

(P uestiony
nd Answers

MORSE INTERFERENCE.
H. J. W. (Whitley Bay, Northumberland). -

I have a crystal set with which I get fair
results (with an indoor aerial) from Newcastle
B.B.C. station, distant 8 to 10 miles.

Unfortunately I am near to the Cullercoats
Signal Station (about 11 miles). When this
station is working " listening -in ' is impossible.
I shall be glad if you could advise me what to
do " to cut Cullercoats out " by recom-
mending a selective (1) crystal set, or (2) a
dull -emitter one -valve set.

If the latter I should prefer one with which
distant stations, particularly London, could be
obtained oil the 'phones. Would either of the

(Continued on page 712.)
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ELECTRADIX
BARGAINS No. 112

GYROSCOPES. -Navy Torpedo in- mahogany cases,
beautiful workmanship, for Television experi-
menters. Cost [25. Price 1.5/...

POWER TRANSFORMERS.-H.T. Step-up to r,000
-0-1,000 volts front A.C., 220 volts to 3,
5, or 8 volts, 12,6. Double wound for Receiver
H.T., from A.C. mains, for 220 colts; two centre
tap secondaries for H.T. 20 in,,a and L.T., 25/ -
each. 5o m,'a, 37,6.

ACCUMULATOR SALE. -huller " B X24," 2 volt
amp,24 6 - 4 volt 24 amp, 11/- ; 6 volt 24 amp,

16:- ; B,LX 30," 2 volt 3o amp, 6/6;_4.volt 30
amp, 12/- 6 volt 3o amp, 17'-. Fuller. --2 volt
45 amp, ; 4 volt 5o'anip, 20'-; 2 Volt So atop,
13:-. G. Exide.-6 volt 8 amp, 6;6; H.D., 2 Volt
40 amp, 7,-; H.D., 4 volt po amp, 13,/6. .

SWITCHES. -Every size stocked.
PROTRACTORS. -Engraved Double o-r8o in leather

case. Taylor Hobson. Cost £z. Our price 8/-
FORTEVOX CRYSTAL SETS. -Slider Tuning Coil,

neat Detector, Range 25 suites. Complete with
head phones, 157-.

ELECTRIC BELLS, 1'6 ; MORSE SOUNDERS, 6/6
each. MORSE KEYS, with cover, 2/6.

BUZZERS -Highest note. For sharp tuning, 3/6
each ; models, 2:-. Small Power Buzzers, 4/8.

MICA SHEETS. -Best Ruby Mica for Condensers,
.002, 2 by 2 by .002 thick, 1/- per dozen.

PLUGS AND JACKS, 2;6 pair. -One hole, 3/- pair,
Switches-Dewar's r -way, 1/6 ; 3 -way, 2/6 ;
2 -pin Lucas Plug and Sockets, 4d. pair ; Panel
2 -pin Base and Plug, 8d. ; Electric Adapters, 6d.

SALE CLEARANCE LOUD SPEAKERS, with cord.
We have the surplus stock of Western Electric
Table Talkers, famous for Tone Purity. Sale
price, 2,000 ohms, 17/6 ; T.M.C. Loud speakers,
2,000 ohms, 12:6 ; Ultra, 26,16 ; Magnavox for
large room, 60;- ; Fuller Sparta 4 -gain. model,
50/- ; Large Serenada, tone horn, 30/- ; Texas
Cone, bronze stand, 40,',

WAVEMETERS.-We have a large stock of all
ranges at greatly reduced prices, from Townsends at
35/-. Details in catalogue.
A thousand bargains in our catalogue of 60o unique
illustrations, price 4d. It will Save you Pounds.

SLATE PANELS. -Polished face, 3 in. thick, 5/6 per
sq. ft. ; thick, 6/6 per sq. ft. Plain slate Bars
for power rheostats, 10d. each.

CHATTERTON'S COMPOUND, 1 stick.
PANEL DASH LAMPS, 1/- each.
POCKET FLASH LAMPS, 9d. and 1/2.
POLAR SURPLUS ALL NEW. -Precision Condensers;

.0003, list, 12/6. Sale, 4;8. Polar. Varia 11.F;
Transformers 30o,,500, 3,6. Dubilier Anode Res,, al'
sizes, 3/6. Holders on ebonite, 1/-. Polar Cosmos
Varioineter, scale and dial. List, 21/-. Sale, 8/6.

NEW COIL HOLDERS. -Polar Panel 2 -way Vernier,

HIGH TENSION ACCUMULATORS.-H.D. Co
8o volt I amp, with taps, ebonite case and lid,
glass cells, new. Reduced to 40/-.

D.C. GENERATORS. -Shunt wound for charging
6/9 volts 8 amperes, ball -bearing, enclosed, 60/-.
cost Leo. Auto fitted cut -in -out, £3. 5o/roo
volts, 5 amperes, ditto, £4. 50/70 volts, ro
amperes, £9. 50/70 volt, 25 amperes,
So/foo volts, 3o amperes, £12. 220 volts, so
amperes, £12. is volts, 20 amperes, Mackie, £4.

A.C. to D.C.-220 V., 50 cycles. M.G. to 3o V. 15 amp,
£16.

APCO 220 v. A.C. to 6 v. 4 a. D.C., 70/-.
DIXON ULTRA ONE -METER. The 53 range

Radio Star. Instrument, 00/- ; Multipliers, 6/6.
Descriptive Booklet. showing how to make all

Radio Tests, ed. stamp.
PRECISION INSTRUMENTS. Finest stock in London:

btov. Coils to 50o cola, etc., 20/-. 3 -range Milliam-
meters, 37/6 ; 2 -range -Voltmeters, 6/12o, 11/6;
0-30 volts, 10/- 22q volts, 20/- ; 600. volts, 55/- ;
0-1,000 volts, £3 ; r,500 volts, £4 10s. ; 2,500
volts, £6 ; S9 Mov. Coil Siemens Cell Testers, 15/- ;
250 rnia or Soo mla Thermo Meters; 15/-.

1,000 "Bargain'' Catalogue, 600 Illus., 4d.

ELECTRADIX RADIOS
218, UPPER THAMES STREET, E.C.4.
St. Paul's and BlockfiMrs Stn. 'Phone: City o 19r
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Competition open to Users of this Accumulator.
Owing to the various special features of our H T Accumulat we desireto given a distinctive name, and invite suggestions Prior zes will be

awarded as VII...70itarlder-val rint';
ACTON, LONDON, sAr 3

TE FOR PULL RAR
Cl LARS

ENTERED

FIRST PRIZE - - - 75 GUINEAS
to the entsrant of name adjudged the best.

SECOND PRIZE - - - 25 GUINEAS
to the trader from whom the First l'rize winner

- purchased his Accumulator.

THE
SPECIAL WINDINGS

OF THIS

AUTO -CHOKE
are done by expensive and absolutely up-to-date
machines which lay the wire exactly parallel
and interweave cotton strands between each
layer. Cotton acts as binder and ensures per-
fect insulation. Get to know the other reasons
for the fine amplification and ea tural-toned re -
Production, possible only with the WATMELAUTOCHOKE. Write for N.P.L. Curve
103/1, and Booklet describing Auto -Choke.
Price 18i6. From your dealer or direct from
THE WATMEL WIRELESS CO. LTD.,
332a, Goswell Road, London, E.C.1.

Telephone: Clerkenwell 7990.
- Lamer, Yorks., and Cheshire Representative

Mr. J. B. Levee. 73, Hartley Street, Levenshulme,
Manchester. Telephone 975 Heaton Moor.

Registered Trade Mark.

Makers of the
original world-famous

BECOL LOW Loss FORMER
As used in sets that took the first four
prizes at the 1926 "Manchester Evening

Chronicle " Wireless Exhibi-
tion and the set that won the
Gold Medal at the 1926
Amsterdam Exhibition.
Size : 3 inches diameter to outside
Of wings. Prices :
6 inch lengths 3/- (Postage 0(1.) ;.,- 4 inch lengths 2/- (Postage 6d-) ;

3 inch lengths 16 (Postage 6d.) ;

Write for List " C."
Ebonite Rods, Tubes and Sheets. Panel; guaranteed free from surface leakage.
THE BRITISH EBONITE Co., Ltd., Hanwell, London, W.7,

SAFETY SWITCH
The Eeleo safety switch, the latest
development in Safety First de-
vices, enables the operator to earth
the aerial outside the house. 1.ly
pushing the knob the set is at once
connected to the aerial. A pull
instantly disconnects the set from
the aerial system, automatically
earthing the aerial.
The spark gap provides ample
means of by-passing any electrical
discharge which may occur. while
the set is in operation.

Comprising Switch, Lightning Arrester,
Lead-in Tube and Weatherproof Cover.

6" Tube
PRICE

5r6

12 tube, 6 6. 18" tube, 7,6.

CONNCTOPI

MULTIPLE

EELEX
MULTIPLE

CONNECTOR
Part of the Eden System
of Standardised Plugs and
Sockets, is non -reversible.
All parts detachable and
adaptable for other pur-
poses.

Price Complete 516
Other Eelex Parts

Standardised System,

WRITE for NEW LIST P.W.3, Now Published.

J.J EAsTicK&SoN
EELEX HOUSE,

118, Bunhill Row, E.C.
Phone : Clerkenwell 9253.
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RADIOTORIAL
NEW LOWS QUESTIONS & ANSWERS.

JACKS ige PLUGS

LOTUS JACK.
SWITCHES

This posh -pull switch
is designed to occupy
the. minimum space.
being only 11 in.
deep. Of, the finest
Bakelite. it has nickel
silver springs and
contacts of sure sil-
ver. Soldering con-
tacts can be made to
suit any wiring.

Prises:
No. 9. as ill us. 4/ -
Others f ran .. 2,9

The name 'LOTUS' is

your guarantee of sound
results and solid

satisfaction.
From all Radio Dealers.

par-1Ln
JACKS-SWITCHES.PLUd

Made by the makers of the
famed LOTUS' Vernier
Coil Holders and LOTUS'
Buoyancy Valve Holders.

Garnett, Whiteley & Co., Ltd.
Lotus Works,

Broadgreen Road, Liverpool.

(Continued front page 710.)

one -valve sets described in the " P.W."
" Constructors' Guide " in " P.W." for week
ending October 23rd be suitable ? If not,
perhaps you could refer me to a design in one
of your hock numbers.

A powerful land -station working Morse constitutes
one of the most difficult forms of interference that,
has to be contended with. Apart from specially
designed circuits made experimentally on the spot,
the most effective form of wave -trap or selector is
one that can 'be used for look -coupling, "series -
drain," or other trap circuits, the various methods
being tried on the spot until the best one for
that particular locality is found,

Such a wave -trap is the " Complete Eliminator,"
that was described in " P.W." No. 103 (Feb. 6th
issue). It is suitable for USE with any ordinary
valve or crystal set, though the latter type is
generally not suitable for reception in an area where
interference is very had.

The " Complete Eliminator " would, how -ever, be
quite suitable for use with the straight 1 -valve set
described in " P.W. NO. 220 (Oct. 23rd issue).

SPIDER WEB COILS.
". COUNTR Y11 A N "(Perthshire).-What is the

best method of marking out spider -web
formers for making flat tuning coils

A compass or dividers may be used as shown in
the accompanying photograph. Alternatively the
segments may be marked out from a template,

Marking the slots for a Spider -Web Coil -Former.

showing the respective angles. A template of this
kind, with all necessary details for 9 or for 11 slots,
was given in the " Radiotorial " colunins of " P.W."
No. 228 (October 16th issue).

ECONOMICAL 2 -VALVE CRYSTAL SET.
S. B. J. (Gloucester).-I have the following

parts on hand, and should like to build them
into a good long-distance set : One 2 -coil
holder, two valve -holders, one L.F. trans-
former, one crystal detector, one .0005 variable
condenser, coils, 'phones, rheostats, etc. What
would be a good circuit to employ, using two
valves and a crystal ? (I should prefer a
straight circuit to a reflex.) The set will
generally be required to work three pairs of
'phones at good strength, but sometimes for
reaching out for foreign stations on one pair
of 'phones only.

You should get good results from a straight HJ'.,
crystal, and L.F. circuit, for which you have on hand
Most of the essential parts.

We recommend you to include a switch so that
when trying for long distance only the H.F. valve and
crystal can be used, the last valve being switched
into circuit only when necessary.

Such a circuit appears in the " P.W." Blue Print
series (No. 16). It can be obtained from the Query
Department for 6(1. if a stamped, addressed envelope
is enclosed. (See announcements under the heading

Radiotorial.")

H.T. UNIT FOR A.C. MAINS.
" NEW READER " (Islington, London, N.I9).

-I wish to make an H.T. unit to do away with
H.T. batteries for my set, which is a 3-valver.
Where can details of a suitable unit (for A.C.
Mains) be obtained ?

(Continued 076 next page.)

Britain's Best RadioAADIO

LAMPLUGH'

SILENT VALVE HOLDER
Anti-inicrophonic

Fitted with Heavy Terminals & Grip Tags, PRICE 2/6
Obtainable from all leading Wireless Dealers.

SEND FOR LISTS.

S. A. LAMPLUGH LTD.
King's Road, Tyseley,
BIRMINGHAM.

Sole Distributors for London and Southern Counties
The Empire Electric Co., 303, Euston Road,

'London, N.W.
Scottish Depot 38, Montrose Street, Glasgow.

'PHONE REPAIR SERVICE
Headphones Re -wound or Re -magnetised, 4/8. Loud
Speaker Re -wound, 4/6. Transformers Re -wound,
51-. Re -magnetising only 2/-. All work guaranteed.
Postage extra. Write for trade terms.-H. R. P. Co.,
1,Cottrill Rd.,Spurstowe Terr.,Hackney,E.O.

Inches
7x 5,1/-
7 x 6.11
8 X 6,1'4

10 X 8,2 1
10x 9,2:4
12 x 10,3/-
11 X 12, 4/-

Inches
6 X 6,1/-
8 x 5,1/2
9x 6,1/7

11 x 8 2/3
12x 8,2/6
12x 9,2/10
14 x 10,3/5
thin, thick,
Post Free.

Money back 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, E.C.2.

BALL BEARING, STRAIGHT LINE FREQUENCY
'0005 VARIABLE CONDENSERS.7/0 Nickel Plated, Ebonite End Plates. Complete

Post free. with Knob and Dial. Superior instruments.
BONS RADIO STORES, 47, ORFORD RD., E.17.

EASY PAYMENTS alfni pelitfie2r-includi ng loud
speaker, 120 WT., D.E. valves, £7 105.; or 18)9
down and 11 instalments of 15/,

CASH BARGAINS.
Amplifiers, 17/6 and 21/, 'Phones, Telefunken
type, 7/9; Er. T. Houston, 11 /-, Good H.T.,
60-v., 5/9, or 41-v. (laboratory test), 3/9 doz. Ac
cumulators, with 12 months' guarantee, 2-v. 40
Ignition, 8/3; 4-v. 40, 15/; 6-v. 60, 291-. Valve
Radio Micro 06, 5/6; 2-v., 25, 5/6; Power 4-v.,
8/9 or 11/9. Wonderful Metal Valves, 2-v. 2, 5/-;
2-v. 06, 6/9; 2-v. 5, Power, 8/6. Transformers:
Croix, 3/5; Habana, 3/6; Radiolya, 3,9; fr. T
Houston, 8/3; Brunet, 719. Also Ferranti, Eureka.,
Forms. etc. Everything in wireless reliable and

-cheap. Satisfaction or cash refunded.
MUSIC ROLL EXCHANGE:.29. High Street, Clapham, London. S.W .4

ACCUM ULATORS
ON EASY PAYMENTS

High -Tension Accumulators built up from 20 -volt
sections (15,- each). Example: 60 -Volt H.T. 451 -
CASH or 12/6 DOWN and 6 monthly payments
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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RADIOTORIAL
QUESTIONS AND ANSWERS.

(Continued front previous page.)

An IT.T. unit for A.C. mains was fully described in
" P.W." No. 227 (Oct. 9th issue). Back numbers of
"P.W" can be obtained direct from : The Back
Number Dept., Amalgamated Press (1922), Ltd.,
Bear Alley, Parringdon Street, E.C.4. Price 1d.
each, post free.

HOME-MADE COILS.
" Cimr..-MAKER " (Bury St. Edmunds).-

Are cheap coils made at home really efficient ?
If so, which is the least expensive kind to make
to tune a one -valve set ?

It is possible to make extremely efficient coils at
home, and some of the types which are'easy to make.

One of the easiest coils to
make at home is the Spider -
web," which can be sup-
ported on a coil -holder as

shown.

r (7.. basket -coils, spider -web coils, have a very high
rltirarncy when properly constructed.

(me of the simplest forms of tuning coil is the
,pi,ler-web," shown in the accompanying photo -

gig ph. It is wound in and out of slots upon a card-
board former, the " number of turns " being the
number of times the wire passes round the former.
No. 22, 24, or 26 D.C.C. wire is suitable.

A simple, but not very efficient, method of mount-
ing the formers in a home-made coil -holder is shown
in the lower photograph (2). The cardboard formers
are fastened to wooden pillars which are mounted
side by side in holes drilled for the purpose. Connec-
tions are made by the flexible ends. For simple tuning
a variometer effect is obtainable by joining one coil
to the next, and then " swinging " one of the coils to
vary the coupling. Such a " tuner " has a limited

The
method
of connecting
the coils in a
home-made coil holder.

wave -length range, but it covers this fairly well.
Many foreign stations have been picked up on the
set from which the photographs shown here were
taken.

STRAIGHT THREE -VALVE SET.
" STRAIGHT 3-VALVER " (Warrington). --

Where can I obtain details for building a
straight 3 -valve set, (H.F., Detector, and
L.F.) ? I should like to use the " Tuned

(Continued on next page.)

EXPERTS IN RADIO ACOUSTICS SINCE 1908

TWO NEW
CONE SPEAKERS

THE Ellipticon has been described as ` the best
loudspeaker on the market " by one who is

fully qualified to judge, and who has no personal
interest in our success. And we honestly consider
that it is one of the best instruments we have ever
turned out. The Tablecone, too, can really be said
to be superior to similarly priced Cones.

THE ELLIPTICON
(Registered

The new Brandes Cone. Undoubtedly the
best loudspeaker produced, it brings
tone of great depth and sweetness. The
cone has a large vibrating area and a
driving unit of special design. The
magnets in the unit are unusually large.
There is no diaphragm but a small arum -

Trade Mark)
ture which, actuated on the " push-pull "
principle, reacts to the faintest impulse.
The specially designed cabinet " reflects "
the sound in rich and mellowed tones.
Height .. 431 ins.

10Depth . 73 ins
Width .. ro3ins.

THE TABLECONE
Attractive cabinet of unique design,
finished in dark walnut. The cone unit
is fitted with a large magnet and the
circular diaphragm has an extremely
sensitive driving unit which provides
plenty of volume with unblemished tone.

Supplied complete with cord connection.
It has a genuine claim to be superior to
any similarly priced cone speaker.
Height .. coins.
Depth (at base) III ins.
Breadth .. 91 ins.

Brandes
From any reputable Dealer.

BRANDES LIMITED 296 REGENT ST.  Wi
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10(A-RAce
S.L.F. CONDENSERS

LATEST MODEL
NOW READY.

6/11

2 -VALVE SETS

2 - VALVE SETS 65
Tax Paid.

Accessories Extra.
(Carriage 316.1

GRAHAM -FAMISH
WEST END DEPOT.

Sold on MoneyEack Guarantee
Fixed'Condensers, 1/, 1/6;

'0003 or '0005 6/11 fi°,?.°3Strrg Grrhdd Parallel;17
With 4" dial" 7/11 Grid Leaks, 1.'3 each.
Low -loss or Ebon Ends.

Post 6d. Site. CALLER'S COLUMN
NOT SENT BY POST.
Terminals with N. and W.,Id.; Nickel, 1$d. Spade
Tags, 6 a Id. Soldering.
3d. doe. E6 Bushes, ld.
Screw Wander Plugs. 2d.,

LOSS SQUARE LAW

1911, 'Thin variable
Condenser is
simply mar-
vellous value.
It cannot be 3d.. 4d. pair. Plug and
equalled - in. Socket, R. or B., 3d.

price or euality.IStaples 4 a 16. Valve Pins,2 a ld. 4 or 2B.A. Rod,
3d. ft. Earth Tubes-
Conner, 2/3; Climax, 5/-.
Fine 7/22 Aerial, 100 ft.
1/11; Special Heavyweight,
2/3. Phosphor Bronze, 49
. It ands,100ft ,1/ -(limited).
Twin Flex, R. & 13., 12 yds.,
1/4, 1/6, 21, Miniature
Silk Twin Flex, 6 yds. 66.
Maroon Lighting Flex, 6
yds. 96. Insulators, 2 for
lid. Tinned Copper, 1/16th

ld. 2 ft. D C.C. Wire,
lb. reel,' ?O 9d.; 24.

RADIO MICRO VALVES. lot"; 24g, lid ; 26g, 1/ ;

06, 3-v. 6/11; 25. 2.v , 28g, 1/1 Battery Boxes,
6;11; Power 3. 8/6; with clips, 'covered leather.
Power  1 , 9111. I Power ettc, 2/11; Metal, 3/9,
ire 3-4 volts.) Post 6eleache Ebonite, Grade " A," cut
ACCUMULATORS. ... while you wait. 311616
2-v. 40, 7111; 2'5 60, }d.i4fin.'41n.inekocik9/6; 2-v. 80, 12/6; sues

cheaper : 7 x 5 1/3
a 6, 1/3, 8 a , 1/9

9 x 6. 1111 10 x 8, 3'-
12 x 9.

4/-,
Also cheaper

quality for crystal sets.
Special offer in Crystal
Sets, 6,11, 7/6, 8/11, 9/6.
12/6. Also in enclosedBURNE-JONES cabinet. wonderful value,

(Magnum) Screened Coils, 18,11, A MERICANType Oak
West End Depot. Cabinda, with baseboard,

take 12 x 8 'ebonite, 10/6;AMPLION Large stocks
cf LOUD SPEAKERS. 12 .x 9, 11/9: 16 x 8.

, 16/11. 18/11. Any sine38/. 48/. 681- in 3 days Handsome pane!ALL MODELS STOCKED. awnanaa, DPDT., 1/6;
VALVES. - Cosmos SPDT,1/- (Highest quality).
S.P.18, Red or Green, 14/-. Lightning Arresters, 1/,New Blue Spot. 141, Wave length Permanent
All Mullard, .Ediswan, Dot., 6d. Red Diamond
Osram, Marconi, Cos. Penn. Detector, 2/-;
sor. Bright, D.E. and Liberty. 3/6; Brownie,
Power, 81-, 141-, 18/6, 3/.' It 1.,6/.. Crystals:
22/6, 2416, 30/, R2. Shaw's enuine Hertaite,
Mullard PM 1, 2, 3, 4, sealed, 8d; Neutron W yraY 
5, 6 stocked. 1,6; Dayilte. 2/6. SPlen-
CHOICES.-Cosui did, enclosed Crystal De -

616; Lissen H.F. or L.F..
10/- each. Success L.F. or
11.P., 101- each. A.J.S.,
15/, with unit 20'
armoncl PrOaucta.
EQUAt E LA, LOSS

'1005 or ,1 )
By Post 5111 '0003 `-'1 I

VERNIER li- each extra.
EVERYTHING in Demand

Stocked for Wireless.
Grand Value in NUN
PHONIC VALVE HOLDERS.
Eoard Alountins,
American Type Oak Ca binets
with baseboard, take 12 x 8
ebenite,1016; 12 x 9,11/9; 16x
S. 16;11. 1811.

100. 16, 4-v.
13/11; 4-v. 60. 17/11;
4-v. 8U, 2616; 6-v. 60,
26/6; 6-v. 80, 35/6.
ALSO another good make,
1/6 extra on each of above.
Post it..

tectors, on base, 1/s, 1/3.
1/6. Micrometer, 1/9;
Service do., 2/9 (with cry-
stal). P & P. SwitelleS,
1/ . Non.microphonic V.10,
1/3. Solid Rod Eb., 1.1.
Baseboard, 8d. 2 -way

-0005, 9/6; -0003, Ire Geared Coil Holders, 2/11.
(1/6 each less no vernier,
Friction Geared 0005j,3,11.

Penton.Lotus,Polar,
NewcY stocked. Hack of

3-5/". '0003 1416; -00025' Ilaany°,13/.L..120.,,V.i..T.13/6. Straight Line
Frequency Friction
Geared. .0005. 20 .1
-00035, 1916. S.L F.,
0005, 121.; 00025, 11,-.
SQ. LAW LOW -LOSS
DUAL, 0005, for Elstree

cumulate)]. Unit - the tor,
and all plates are remov-
able, can be replaced of

cleaned The world's
greatest bargain, per 2C
volts. 816. 9 drills for 1-11
fixing 1/3. 'Phone Cords.Slit, 16/11 each Ormondlii,1/3. L.S. do., 1/6,1/9.Friction D i 1, 10/6.1;; T

Filament Rheostats rho, old friend,1. T Leads. 4 -way.
Dual, 2/6; 6 ohms or so,:ADICO Batteries, 60 -volt
ohms, Ws. Potentio- (not- etre in a 1,000 has tometer. 400 ohms. 2,6. be returned). I will changeL.P. Shrouded. latest any faulty. Price 6.11.
model, 151.. Adico, Everready, Siemens,
SCREENED COILS. B.13 C Hellesens, 60-v. & 100-v.,

000:550 an. .1-5 Batteries here.
ALL MACE-5XX (Columbia always Mocked).

1500/2000 Dr. Nesper L.S.
VOLTRON VALVES (British) nickel, 14,11.Dr.-Nesper

Smash High Pr!ces I Dc -Luxe Senior, 4,000 ohm
2v '2 - - 516 in '06 - Micro " Safir " fineLoudSpeaker,

351.. Radio
2n Power  7/11 lv -bill yra, 22/6.
Iv PlPower 8/6 Post Gd. each STOP!! - Adjustable
CALLERS:MAKE OUT 4,000 ohm HeadphonesYOUR LIST FOR A (Nesper pattern) doubleSpP`CT AL I)TTnma7.rn leather headbands. 7111 pr.

CALL HERE FOR LESSEN, BENJAMIN. RADIO -MICRO,
VOLTRON, COSMOS, DULLARD, EDISWAN. MARCONI,
COSSOR, OSR AM, JACKSON'S (J.B.), DIMMER,
McMICHAEL, SUCCESS, BEARD & FITCH, BOWYER-LOWE,
LEWCOS, IGRANIC, EUREKA. ORM3ND, UTILITY, FORM°,
EDISON BELL, FERRANTI, R.I.. POLAR, NEWEY, P. & NI.,
MAGNUM. WE HAVE THE GOODS , CALL AND SEE US.
ALL LINES IN DEMAND STOCKED. SPECIAL TERMS
RADIO CLUBS, GENUINE EXPPIUMENTFRS

BE SURE YOU ARE AT RAYMOND'S !

K. RAYMOND
27 & 28a, Lisle St., Leicester Sq., W.C.2
Hours: 9.15 to 7.45 Deck of Daly's Theatre
Saturday: 9 to 8.45 Nearest Tube, Leicester Square
Sunday: 11 to 1 'Phone, Gerrard 4637

RADIOTORIAL
QUESTIONS AND ANSWERS.

(Continued from prerious page.)

Anode " type of H.F. coupling, the set to be
built on a flat panel so as to reduce cost as far
as pOssible.

Details of a set of this type are given on the
" PAY." Blue Print, No. 19.

GRID LEAK SUPPORTS.
F. L. (Northampton).-I am making an

L.F. amplifier and wish to support the grid
leaks by the wiring, as there is hardly room
for clips. Is there likely to be a loss of efficiency
if this is done ?

Provided that good springy wire is used, and the
contacts between the leak and wires are of large
surface area, there should be no loss of efficiency. A

good plan is to use square sf etion wire (as shown in
the accompanying photograph). The area in contact
with the leak is I lum much larger than when rounded
edges are used to support the Icak.

VALVE POSITIONS.
S. T. G. (Redlands, Bristol).-I have an

H.F. and Det. receiver, using D.E. 3 valves.
I am going to acid a 2 -valve amplifying unit
to this, using one transformer and one
resistance -capacity coupled stage. What
valves should I use to go with the D.E.3's on
hand.

The ideal arrangement for such E. set using the
D.E.3 type valves, is as, follows H.F. D.E.3 B ;
Det., D.E.3 : 1st D.E.3 33 ; 2nd L.F.1 (Power
valve, D.E.4).

As you already have two D.E.3's on hand, we
should try the following combination H.F., D.E.3 ;
Bet., D.E3 .; 1st L.F., D.E.3 B ; 2nd L.F. (Power
Valve) 13.13.4.

As the makers recommend the D.E.3 13 for the first
and the third positions, we should try the effect of
changing over the first and third valves, to see in
which position best results are obtainable with the
valves you have on band.

"P.W." COIL TABLES.
No. 3.-BASKET OR SPIDER -WEB COILS.

(A) AERIAL COILS WITH SERIES TUNING
CONDENSER.

No,

°`Turns

___

ofWirethe
S.W.G.G

Wavelength, in Metres.
Suitable
No. ofturns in

reaction
coil.

Capacity of
Series

Condenser.
= .0003

capacity of
the Series
Condenser,
= -0005

Max. Min. Max, min.
20 24 150 05 160 100 20-40
'30 . 24 200 130 215 135 20-40
40 24 260 170 280 180 20-40
50 26 325 210 345 220 25-50
60 26 390 255 415 265 30-69
70 26 465 305 495 315 40-80
80 24 535 350 570 365 40-80
90 28 610 395 650 415 40-80

100 28 690 450 735 470 40-80
125 30 875 570 930 595 40-80
150 30 1100 710 1160 740 40-80

A SIMPLE TWO -VALVE SET.
" DET. & LE" (Maidenhead, Berks).-I

built the " P.W." Blueprint No. 11 (Det. and
L.F.), and having, obtained excellent results
with this, I wish to make up a similar set,
with several alterations to suit rather different
conditions.

The new set will be used constantly as a
two -waiver, so no switching is required. Also,

(Continued on. page 716.)

Simple Soldering
at Lase

Soldering is now something that
every novice -can do, for
"Flusolda" has come to the aid
of expert and novice alike.
With a tin of " Flusolda " at your side,
a perfect clean joint becomes merely a
matter of applying a clean fluid and
heating it.

Put on. a liEEle

FLUSOL DA
(Patent Applied For.) (Regd.)

--axed Heal if-- Bat All
No flux or tinning required.

One of the outstanding successes of the
Manchester NVireless Exhibition, where
large sales were made,
In tins at 1/3 from Wireless Dealers

and Iron -Mongers.
Trade enquiries to the Sole Manufac-
turers - THE TRANSPORT SUPPLY
CO.,LTD., WARRINGTON.
London nice -
82, VICTORIA ST., WESTMINSTER,
8W.1. Telephone: Victoria 7835,

14,6

A.C. MAINS TRANSFORMERS.
As specified for Bath], Constructor H.T. Battery
Charger Unit, in " P.W." issue, Nov. 6. 2001250
volts. A.C. current, 50 cycles, 1 amp. Satisfaction

guaranteed, 916 each, post free.
STOREY BROS. & CO., Radio Engineers,

2-4, Regent Street, RUNCORN.
,...

EBONITE PANELS
OR STRIPS, ETC., DESCRIBED IN THIS
ISSUE (OR ANY OTHER) CAN BE OB-
TAINED IMMEDIATELY THROUGH ANY
TRADER FROM-
TRELLEBORCS EBONITE WORKS, LTD..
AUDREY HOUSE, ELY PLACE, LONDON, E.C.1.

WIRELESS.-Capable, trustworthy men
with spare time who wish to substanti-

ally increase income required where we are
not fully represented. Applicants must
have practical knowledge of installation of Set
and Aerial, be a householder or live with parents,
and be able to give references; state age and
experience. Address : Dept. 32, General Radio
Company, Limited, Radio House, Regent Street,
London, W.I.

ratked fieltated
AS GOOD AS NEW 9

*Ii\\.; Current 0.15 amps when repaired.
ALL BRIGHT & DULL EMITTERS

(Except Weco, S.P.'s, and low
-opacity types). Minimum D.

11.,.'S' \ Listed ht less than 101-.

SIX\ ---'-\ CitiauaDvelimiclePd-Won:, illi- ..

SAW YOUR VALVES"
....Aur(41. New

6Bd.uelbasch.-t%. -L q t

i I
I 111 l

11

PRICE
complete

21.

SAFETY FUSE
COSTS PENCE
A. R. HUNT, LTD.,

WANDER PLUG
SAVES POUNDS

(Dept...2),,:royttor.,surrey
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FoiriCaRlic Antic ARIIC R AnlIC ARIIC ARIIC AR IC X171

LF

ANTI
 -MICROPRONIC
6', -VIBRATION
- -SHOCK

-CAPACITY

WORLD

SPRUNG, - YET

THERE ARE NO

SPRINGS OR

V

RUBBER
SUSPENSION

PATENTS. f -

IQ The Artic Valve Holder represents a real step forward 32

(y. in valve -holder design at a small extra cost, a De Luxe
Holder giving results obtainable in no other type.
Used in De Luxe 2 and Spider 3, and recommended fi

by "Popular Wireless " to all its readers.
The Artie suspension is used by the Admiralty and
all large Industrial Concerns for preventing the 3',

destruction of metallic filaments through vibration
and shock. What better recommendation can be 1,

had than that of experts who have tested all devices
ORDER NOW-DON'T DELAY!

THE ULTRA
SENSITIVE

VALVE
k HOLDER

S

R1 I
FUSE & ELECTRICAL MK...Cc

BIRTLEY. Co. Durba m

VONA/ 3111SV 21.11.1., DAIIV

FROM YOUR DEALER -(4:

OR DIRECT

3/9
EACH

Post FREE
DI li.1v misy,

READ WHAT USERS SAY ABOUT THESE WONDERFUL DETECTORS

THE LITTLE GIANT artricl
RADIALITI E S

T

Takes a minimum panel space but
gives maximum results. A really
wonderful Permanent Detector sup-
plied complete with Screws, Nuts, 2/M
and Template. Each Complete

THE KLIP-ON (Pat.)

Silver Plated
converts your Catswhisker into a Loud,
Lasting Vibration Proof Detector in two
seconds. Many testimonials 2 6
from delighted users. Each

B.P.
(pro. pat.)

PERMANENT
DETECTOR

each
complete

with Clips and
Screws.

3/6

Mr. Hicks, City Arcades, writes:-- The B.P.' is a marvellous Rectifier. After
trying several other makes, including some at nearly double the price, I have no
hesitation in saying that yours is 100% better than the best of them."

The " (Best Possible) is different from other Detectors-That's Why I
Fits clips on existing sets. From 1Vireless Dealers or post free from
PARTRIDGES Ltd., 140, Northwood St.. Birmingham

Donvarget to use

ICLAZITE
1,04 BRITISH MADE REGD.

COLOURED CONNECTING WIRE
[ RED YELLOW BLUE BLACK WHITE and GREEN]

714--71efar &seri/2111,e leaflet to
The LONDON ELECTRIC WIRE C. & SMITHS r
PlayhouseYard. Golden Lane. London,E.C.1.

ildersViclectixiVre (Elq for over 40 gears

ACCUMULATOR
CHARGING SETS

-for Home Service,
NO TECHNICAL KNOWLEDGE
OR ATTENTION REQUIRED.

CLEAN, ECONOMICAL, SIMPLE
AND EFFICIENT:

Simply to any Convenient Lampholder.
Supplied complete with Adaptor, Flexible Cords
and 1011 instructions.

The " ALTERNO " s illustrated).Alternating Current.
Charges the High Tension Arco - Price 21 -mulator at negligible cost ... .
The " INDESPENSO " Direct Current.
Charges the High Tension Accu-
mulator at no extra coat when
light is in use ... .. Price 61-
cloraolvE " PENDLETON." (Patent Appl)Alternating Current.
Charges the Low Tension 2. 4 or 6 volt Arms-
mulator economically and effectively. No Valves
or renewals. Charging Rate Price .£2 :12 :6approx. 2 Amps.
Fitted with Ammeter for ascertaining LS -  7  6rate n1 charm _..

Please voltage Ft-cylgrtig whenordering. of

" PENDLETON "
CHARGER with
Cover Removed.

J. W. D., OrrnskirkRd., Aintree, writes:
" I bought an ' Alterno '
and Was surprised of the
results. I think it the
most wonderful and sim-
ple arrangement 1 ever
rata for so little money."

Products are stocked by the Lead-
ing Stores. Refuse substitutes.

jilard3 aoldstona
PENDLETON. I ESID,SED.

Large tally illustrated Radio /oSsosw
Catalogue. No. 12,116, on request.
Dealers should enclose Business
Card for Trade Terms. "Goltone"

*It ostsi VM%'If coistra,,,
Is ic. be, assured tising only tOt

Resistance 6, 13 or
30 011105 2s. Ed.

Potentiometer
Soo -ohms 3s. 6d.

NEW TOR GUARANTEED RESISTANCE
Smooth and dead silent in operation ; positive stops for " Off " arid " Full
On " positions ; a travel from " Off " to " On " in two turns of the knob ;
easy to fit ; occupies minimum panel space.
Every one carries our written guarantee to replace it free it the slightest defect be

found within three months from date of purchase.
Of all dealers or direct . If ordering direct, state

.Lost free from the t whether one or two
tole manufacturers- a hole fixing is desired.vto:

SPEEDWELL WORKS, QUEEN STREET, HITCH IN

400
' Money saved is Money earned-
So when your VALVES ' get old or turned
Send them to us-and we, to you,
Will send them tack' MADE GOOD AS NEW."I Restored to function

with original charac-
teristics.

EFFICIENCY MAINTAINED!
RESULTS GUARANTEED.

on eradication.
B.E. 4/-; D.E. 2v. 3

7/6 ; D.E. *06 8/-,
Price. List for Potter Valves
We return the actual Valve you
send us, post tree, within 3days .

THE NORTH LONDON VALVE CO., LTD.,
22 Cazenove Road : Stoke Newington, N.16.

Liberal Discounts to Wireless Agents

Manufacturers of Auto
veyors Thermionic Re-
lays, and new valves of
all types. Write for par.
titulars and list price:
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A Remark
Record

Descriptive
leaflets giving
full ptrrticrt-
tars- of these
two famous
Varley Pro-
ducts, free on
application.

Out of the enormous number of
Varley Bi-Duplex Wire -Wound
Anode Resistances sold, only one
has been returned as faulty.
Their remarkable reliability is the
result of the famous Varley Bi-Duplex
winding, developed by specialists after
years of intensive research. This
unique construction, where every turn
of bare wire is separated by pure silk
ensures a constancy of perfect recep-
tion, and a purity of tone which
excites admiration.
Varley Bi-Duplex Anode Resistances are
made in a complete range of sizes up to
250,000 ohms.

The VARLEY MULTI -CELLULAR High
Frequency Choke, wire -wound on the
same famous Bi-Duplex System, is so
remarkably efficient that it opens up
new fields for Radio Development.

Price complele 9/6.
Valley products arc stocked by all the best Dealers.
We can supply on receipt of order, so if you have
any difficulty send us the name of your dealer (we
will refund postage), and your letter will have our
immediate attention.

THE VARLEY MAGNET CO.
Proprietors. Oliver Pell Control Ltd.

Granville House, Arundel Street,
London, W.C.2 Telephone: City 3393.

V.12.

RADIOTORIAL
QUESTIONS & ANSWERS.

(Continued from page 714.)

as -it is for an elderly gentleman to operate, I
do not want series and parallel tuning, but
parallel only. I should like an " on -off "
switch for the filaments, and also provision for
grid bias, if this is recommended. Please give
a diagram (theoretical) of this arrangement.

l I

0
- 0

Hr ..,

.

Theoretical Diagram. -:.---

The diagram (reproduced herewith) shows the
required arrangement. Grid bias and extra H.T. for
the last valve have been' incorporated. Although
'phones are shown in the plate eircuit of the second
valve, a loud speaker can be used here when the in-
coming signal is fairly strong. No 'phone or loud
speaker condenser is shown, but of course this can
be used if required.

,
For the Constructor E
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No. 9.-- GRID BIAS.
Grid Iliac is essential for the second LIP

amplifying_ valve. and often improves results
if applied to the first L.F.

For L.F. transformer -coupled valves it
is inserted at the points X and Y, shown
above. The lead is broken here, and that
end which is now joined to L.T. is connected
to a red wander plug, which is plugged into
the + socket of a tapped grid bias battery.

The other wire (whirls is connected to
grid via Secondary) should have a black
wander plug, and is then plugged in the
G.B. battery, at the tapping Which gives
best. results.

(NOTE.-Many- receivers have switches at
the points A or B, but this does not affect
the principle.)

EBONITE.
J. B. C. (Chelmsford).-What is ebonite

made of, and is there much difference in the
various grades 1

Ebonite is largely composed of rubber and sulphur.
which have been mixed and vulcanised at a high
temperature. As there are great- variations in the
quality, it is advisable to buy from a reputable source.

H.T. AND L.T. BATTERIES.
A. J. S. (Wallington),-Why are two

separate_ batteries necessary to operate the
ordinary valve ?

Because -two different conditions are necessary in
order for the 3 -electrode valve to work. In the first
place, its filament must be heated in order to liberate
electrons (this is done by the L.T. battery).

Secondly, this liberation has to be helped by a
large difference of potential between the heated
filament and the plate of the valve. This potential
difference is supplied by the H.T. battery.
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't 2-VALVE17:41-1°
LOUD SPEAKER BARGAIN.

This highly efficient 2 -ValveLoud -Speaker Set is the finest
wireless value ever offered.
ft 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
all the British wave -lengths, including Daventry.
THE CABINET is of beautifully polished Oak, .4
all components are of the highest quality. Dull
Emitter Valves with patent valve holders, &a; H.T.
Battery, ft -volt accumulator and complete Aerial
()utftt. LOUD SPEAKER of exclusive design
with unique magnetic system and £ 7 : 17 : 6improved mica diaphragm. Price
TERMS : Our Bargain Of
Pelee is for deferred pay- proved
meets. Send 1016 now, 6: e(fmieney
complete purchase in 1.1

monthly payments of 10/8
If you wish to pay cash, 5
per cent discount is allowed
Catalogue Post Free.
17p -to -date Crystal & Valve
sets at keenest prices.
J. G. Craves Ltd. Sheffield
Fullest

Approval

REPAIRS SETS, PHONES.
TRANSFORMERS

Official(?) Approved by Radio Association.
ALL WORK GUARANTEED LOWEST RATES 24 HOUR SERVICE

Cash on Delivery it Desired.
JOHN W. MILLER, 68, Farringdon St., E.C.4.

'Phone: Central 1950.

BUY DIRECT FROM THE MAKEHc.
Variable Condensers, Straight-line Frequency, Polished
Ebonite End -plates, with Knob and Dial, -0005 mid.
each 5/6.- 2 -way, Coil, Holders, Geared Vernier, Panel
Mounting, Nickel -plated, each 3/-. Back of Panel, one -
hole fixing, 2 -way Coil Holders, with Geared Vernier
adjustment, N.P., each 46. 2 -way Plain ,Coil Holders,
a cheaper line_ -N.P., - each 2/.. Single Coil Holders,
Baseboard Mounting, with side Terminals, each V-.
Valve Holders, Baseboard Mounting, N.P., each 9d.
Cash with order. Please include postage. All excess re-
funded. Trade orders inviled.-Shinn.. & Cresswell,

Radio Manufacturers nod Factors,
8, West Avenue, Walthamstow, London,
E.17. 'Phone: Walthamstou? 0579.

TRANSFORMERS REWOUND
Transformers, Phones. Loudspeakers. Re-
wound and Repaired to Maximum Efficiency.
All One Price 4/- each. Don't discard if burnt out.
All work guaranteed for 12 months. write for trade terms.
TRANSFORM CO., 115, LINKS RD., TOOTING, LONDON, S.W.I7.

Wet H.T. Batteries
(Leclancha Type).

Cheapest in long run. Each cell gives
1.4 volts: Full instructions sent with
earl, delivery. Price per dozen cells,
complete, 319. Alternatively : Zincs,
1:-; Sacs, 1!6; Jars, 1/3 per dozen.

,, Carriage extra. Orders' for R1 - and
over carriage paid. Trade enquirica
invited.-Wet H.T. Battery Co.,

,,j 23, Coldharbour Lane, Camber-i'#'well, S.E.S. 'Phone: Brixton 2539
...t.'WIRELESS CABINETS

made in all kinds of woods and designs to suit anv
set. Finest workmanship and lowest prices. All
Cabinets sent on approval. Send for prices, etc., toH. WOOLLER & SON, Cabinet Makers,
ROBERTOWN, LIVERSEDGE, YORKS._....,..,

WITH OUR NEW
SEAMLESS MOULDED CONE

(Prov. Patent 25069126.)
and a BROWN A, or LISSENOLA. You will
obtain PERFECT RF.StILTS. Successful
Construction for a minimum outlay is en-
sured with our Specialities. Illustrated List*

and full particulars for Stamp.
GOODMAN'S, 27, FARRINGDON ST., E.C.4.
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THE RIGHT COIL HOLDER AT LAST!!!

Trade Mark

Each individu-
ally tested
before leaving
our works,

Vernier control
is continuous
throughout the 3.Automatic
whole range of safety stops for
action and with limiting posi-
complet e a b - tion of coil in
sence of back- either direction
lash, for invisible

Patent Pending, mounting.
FOR PANEL MOUNTING

or
ONE -HOLE FIXING LEAVINC NOTHINC TO BE DESIRED

Made from the Highest Grade (Hand Polished)
Ebonite and Nickel Plated Fittings.

WORKS AS SMOOTH AS VELVET
WITHOFTHgclUAVIEST

WORM-CEARED MICROMETER

COIL HOLDER
WITH UNDER PANEL INVISIBLE CONNECTIONS

Incorporating the
following and
long - looked - for
improvements.
a. Revolving Coil

for reversing
capacity coup-
ling.

2, Anti - Backlash
Spring,

Two-way only for outside panel mounting 7/6
or One -Hole Fixing.

For inside baseboard mounting, with 6 in. 8/6
extension handle.

THE BEST COIL HOLDER ON THE MARKET
TRY ONE AND BE CONVINCED

GET IT FROM YOUR DEALER

each.

each.

MANUFACTURED BY

FRANKLIN & FREEMAN, LIMITED \EX
HOPOME &

RT
13, APPOLD STREET, FINSBURY, LONDON, E.C. 2.

Telephone: LONDON WALL, 7906.

111111111111111111111 1111111111111111111111K

Price 416

Fit 111111

1111111111111111111111111 11111[111

One Hole fixing
Two -pole change

over

66

Guaranteed Components
The Push -Pull Switch

is designed and made with the same care and accuracy to
detail that distinguishes all " Utility " Guaranteed Components.
Its extremely low capacity, smooth action and perfect contact
ensure best results. To secure the greatest possible efficiency
use " Utility " Components-you can obtain them from your
local Dealer. If he cannot supply, send for Catalogue.
Insist upon-" Utility " Push -Pull Switch ; No -Capacity Change Over

Switch ; Micro Dial ; Jack and Plug ; Low Loss Condenser.

WILKINS &WRIGHT L'e
KENYON ST. BIRMINGHAM

immummomimm

THE

GUARANTEE
SLIP

which accompanies every

FERRANTI
TRANSFORMER

FERRANTI TRANSFORMERS, TYPES AF 3 & AF 4
are guaranteed to reach you in perfect condition.

They are also guaranteed to be within 5 per cent of the published
Curse.

They are further guaranteed against defects in workmanship or
material for 12 months from date of dispatch.

In the unlikely event of any defect developing under proper
usage the transformer should be returned, post paid, accompanied
by this label with your name and address on the back.

FERRANTI LTD., IIOLLINWOOD, LANCASHIRE.

Get a
Ferranti Transformer for your set

Salt and Water only
Run your set, any number of valves, low and high tension
on salt and tap water. Guaranteed satisfaction. Thousands
in use. Practically everlasting.
FOR LOW TENSION. Giant batteries per 5.3 volts, 7/6,
3 volts, 14;-, 41 volts, £1. Suitable for any number of
valves (Postage 5/-). Small .51 volt in box complete 6/-.
HIGH TENSION, 5.3 units, 8d. 6o volts, complete in carrier,
tapped every 3 volts, £1 5 6 (Postage, 5/-), for larger
voltages, add 8d. per every 51 volts: Remember you can
buy i volts at a time. (Salt water only.)
DRY BATTERIES, 6o volt, 7/-. 36 volt, 5/6. Joel volt, 12, 6.
Dull Emitter 5.3, 2'-. 3 volt, 4/3. 41 volt, 6/6. Cycle
Batteries, I, 6, Grid bias 9 volt tapped, 1/3, etc., etc.

PREMIER DRY BATTERIES
17, Riches Road, Harringay, London; N.15,

Telephone : Mount clew 3287.

Rotax
High
Tensito n
Accu-
mulators
greatly
improve
Loud Spea-
ker recap-
tion. elimi-
nating theun-
canny noises
causedby part-
ly run down dry
batteries and may
be hired ready for use

HIGH Ls LOW TENSION
ACCUMULATOR HIRE SERVICE

Here's a way of improving reception,
saving money, time, and trouble for
all valve set users who live within 12
miles of Charing Cross. Write now
for particulars of the unique service.
RADIO SERVICE COMPANY,
105. Torriano Avenue, N. W. 5.

Phone North 0623 (3 lines)

Our
Low

TensionHire
Service

effects a
considerable

saving if you
add the de-

preciation in
value to the

cost of having
your own aCCU-

mulatorunskilfally
recharged.
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An Ideal
Gift

for Every
Boy

1:1,-x.p.,,,- - - - - _

8Hos.vy)soatu-AL
19.e.2

tt

This new and different
"How -to -Make " book deals
with all hobbies that ap-
peal to every boy. There
are hundreds of pictures
which make everything plain
-and it is absolutely up-to-
date. There is also a loose
leaf supplement, comprising
a Radio Guide, Fretwork De-
sign, a n d Woodworkers'

Chart.

EVERY BOY'S

HOBBY
ANNUAL

Price 6f- net
At all Newsagents', etc.

* 4- 4- 4- 4- 4- --.,- 4-4.-4.4,--4.-4.-.--a--4.---4--4,--4.-÷*
t

CORRESPONDENCE.1+

Letters from readers discussing interesting
and topical wireless events, or recording
usual experiences, are always welcomed :
but it must be clearly understood that the
publication of such does in no way indicate
that we associate ourselves with the views
expressed by our correspondents, and we

Y

cannot accept any responsibility for informa-
tion given. -Editor.

4*-c---ci- .......... -c- -4-- --c-o--------s- )14
THE " SPIDER."

The Editor, POPULAR WIRELESS.
Dear Sir, -I shall be very glad to hear of anyone

in the Tunbridge or Tunbridge Wells district who has
constructed or is constructing the " Spider " set
described in POPULAR WIRELESS No. 228.

Yours faithfully,
Grasmere, " J. HOLLOWAY.

55, Lionel Road.
Tunbridge.---

FILADYNE IN AUSTRALIA.
The Editor. Pont :tilt WIRELESS.

Dear Sir, -I feel it due for me to write in praise
of your " Filadyne." 1 have followed your Filadyte
articles very closely and to -day, Saturday, unearthed
all my junk and made up your 1 -valve Eiladyne, and

.put it on our local station. 6 W F, 1,250 metres. To
niy ,tonishment, " Hello 6 W F 'j fair shouted at me
as if I was deaf, My friends Dow arc listening on a
E.T.D. concert grand. " What do you know about
that " on one valve?

Considering I am 6 miles from 6 W 1' and practic-
ally under the nose of V I P Applecross spark station.
which I can cut out completely -something that I
can hardly do on my " four valver "- this is in itself
another feature.

Now as to parts. 1 old -type .0005 Ormond con-
denser (Rolls -Ford), 3 -way coil -holder, 1 old Yankee
valve holder, 1 rheostat, Rink, 1 Condor valve, 3.8
706, the choke coils are 200 on the plus side and 150
on the minus side. 1 4 -volt accumulator, 90 volts on
the H.T., wiring faithfully followed from your
instructions.

I am convinced that properly wired and good- parts
reception will be even better (here comes a friend of
mine -a dealer -to listen).

Reference to modulation it is perfect, reproduction
of voice is remarkable. Can tell immediately the parson
moves in the pulpit, as his voice is reflected accord-
ingly. I am making this note especially as I've often
remarked that one cannot tell from what part of
the auditorium the sound comes from, back, front or
side of micro.

Let me thank Mr. Dowding first for the " Fila-
dyne." then yourself and paper for the pleasure and
education it gives one who thoroughly reads it.

Yours faithfully,
- W. E. GREENFIELD.

199, Hensman Road.
Subiaco, Perth, Western Australia.

IT PAYS TO " BUY BRITISH."
The EDITOR, POPULAR WIRELESS.

Dear Sir, -1 have discovered that it pays to buy
British components of a make with a good reputation.

I bought a set of .Brandes headphones oboist three
years ago, and some weeks ago, while I was in
Shetland, a winding burnt out.

I had Ito spare set and removed the cap from the
offending earpiece and short-circuited the coil which
was defective. The results with only one side of.the
electromagnet were excellent, and it was difficult
to distinguish the faulty 'phone.

I returned the 'phones to Brandes for repairs,
and in spite of the fact that I had removed the cap
and diaphragm against their printed instructions.
and in spite of the fact that their guarantee had
expired two years ago, they very kindly repaired my
'phones free gratis, and fluted not only a new winding,
but apparently new diaphragm as well.

_ Such treatment is wonderful advertisement for
British goods.

The set I was using in. Shetland was a small one-
valver. and I picked up on a poor aerial and poorer

. " earth" practically all B.B.C. main stations anti
many foreigners, German, Norwegian, French anti
even Spaniards coming in quite well. Newcastle was
audible in bright sunlight, at 4 o'clock, but Daventry
was never good.

In RotheS, in Morayshire, Daventry is poor com-
pared with London. Bournemouth, Dublin or, indeed,
almost any main station.

Yours faithfully,
Wu. 11. CUMMING.

19, Holborn Road.
Aberdeen,

CRYSTAL SETS ON LOW WAVE -LENGTHS.
The Editor, -POPULart WIRELESS.

Dear Sir.. --An expert in the trade states that he
has never heard of a crystal set which could get below
a 200 wave -length. Would you allow your readers
to say what is the lowest they have reached and how
they managed to reach it ?

P. R. T.
84. Westcombe Park Road, S.E.3.

20/-

down

-

GreatGreat New
Wireless Offer
Our wonderful 2 -valve set with
mud speaker and headphones
installed free in your own home
-anywhere-by our own Installation
Engineers for 12 cash ; or 1 down
and 20/- a month for twelve months
only, And we guarantee satisfaction
there is nothing else to buy -the set is
complete with all accessories.
When our Engineers have installed the
set just switch on and enjoy perfect and
powerful loud -speaker reception. You
are also entitled to two free calls from
our Engineers after the set is working.
The General Radi,o set is British made,
unsurpassed in efficiency and purity of
lone. It has no superfluous controls and
is as easy to work as turning on the light

Send a postcard to -day for free
illustrated catalogue No. 3W and
full particulars of this offer.

GENERAL RADIO CO. LTD

RADIO HOUSE
235 Regent S treet,W

AAAAAAAAAAAAAAAA
HEADPHONES REPAIRED

Re -wound & re -magnetised 5/- per pair. Loud Speakers
repaired 5/-. Transformers re -wound 5/- each, A!!

work guaranteed and tested before delivery
Write for Trade Prices. 'Phone Clerk 1795.
MASON & CO.. 44, East Road, City Road. N.1,

RIFANCO-PHONES & PARTS.
Cabinets for Wireless or Gramophones,
Motors, Tone -arms, Soundboses, Horns,
Springs, Needles, Hinges, Knobs, Lid.
stays, Handles, cheaper than anywhere
else. 64 pages, 180 illustrations. Cata-
logue free, telling how to assemble gramo.
phones, sour tor .5d. 25 types of Motors
from 91-, carr paid; 25 models of
Gramophones from 27/6. 4,000 ohm
Headphones 816, Accordions 9/6, Violins
18/.. Trade Discount to Regular Dealers.
REGENT FITTINGS CO., " P.W.,"
120.01d St..London.E.C. Est.20 years.

GLASS TUBES FUR:
H.T. ACCUMULATORS

Standard Size No. 2, lr X 21".
151- in Gross quantities or

1
Carriagle6anpder doe apacking free.

Other sizes and separate corn
ponent parts supplied.

Write for Price List.
BEST ENGLISH MAKE.

Special quotation to the trade.

I. ISAACS & CO.,
North London Glass Bottle Works
106. Midland Road, NAVA.
'Phone: Museum. 4209
Telegramsj: Isaglasbot, Kincross,
Established 100 years. London,
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glialy you can't afford to use Barretors
and Fixed Resistors-.

They areincapable of adjustment and often heat your
Filaments unnecessarily.

They shorten the lives of your Valves through incorrect
adjustment.

They are expensive to buy and maintain, because a
change of Valve necessitates a new Resistor, at an average
cost of 2'6. The popular Resistor costs 1,'6 for Clips
and 2,6 for the Resistance Element.

The

MICROS1
Variable Fixed. U esiStor
is attached to your base by two screws, the L.F.
switched on, and they are adjusted with Micrometer
accuracy to give the exact Filament Emission necessary.

Made and guaranteed by the Manufac-
turers of the world-famous " Mwrostot."

LI FFORD ENGINEERING CO.,
Lifford Lane, King's Norton,

Birmingham.

11',odicriuht.

After this they " stay put," and are operated by the pull -
push switch like the ordinary Fixed Resistor, or by
the " Microstat " Master Rheostat, which gives even
wider range of control.
Should you change your Valve the individual V.F.R. concerned
is again adjusted to the correct emission by a slight right or left
turn. They need no renewals, one Resistor suiting any type of
Valve, and their initial cost is lower. The Complete Micro-
stet- V.F.R. costs but 3'- and is
Adjustable for any Valve and Lasts for Ever.

If (oils
were s soldizethis

Me lotussecwould
h

them
urely

PRICES:
Two Types:

For outside panel mounting:
Two-way 7' -
Three -way .. 10/6

For inside baseboard mount-
ing, with 6 -in. handle :

Two-way
Three-way .. 12/6 VERNIER

Made by the makers o I the s COIL HOLDERS
Lotus Buoyancy Valve Holder.

The
Moving Block
Cannot Fall

The vernier movement com-
prises three sets of enclosed
precision machine -cut gears,
and reduces the speed of the
moving block by eight times.

Side plates, coil blocks, and
knobs in artistic bakelitc
mouldings. All metal parts
heavily nickel plated. Made
for left as well as right hand.

maws
GARNETT, WHITELEY & CO., LTD.,
Lotus Works, Broadgreen Rd., LIVERPOOL

1.11WIAA.Annnem

PROTECT YOUR VALVES
BY USING W.B. ANTI -PHONIC

LOW LOSS
VALVE
HOLDERS

PR ICE
Complete

with Terminals

2/3
If unable to obtain from your dealer write direct.

JIrn afind aro/ by WHITELEY, BONEHAM & CO., LTD.,
Duke Street, MANSFIELD, NOTTS.

112111MM111=1.11,- 4

A MONUMENT IN THE
MARCH OF PROGRESS
The Formo Shrouded Transformer

is the universal favourite.
Made in Ratios 1-1, 1-2, 1-3,1-4 and 1-5

10/6
1-3 and 1-5 for
1st and 2nd stages

Send for Catalogue and Descriptive
Literature of Complete Form Range
THE FORMO COMPANY
Crown Works. Cricktewood. N.W.2

'-hose : Hampstead 1787.
Manchester Mr. J. H. Levee, 23,

Hartley St., Levensbulme.
'Plkono: Heaton moor 475.
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'Panel Talks : No. 4

Why some Panels
change colour

-and how you can be
certain yours will not

MOST probably if, in the past. you have
not chosen your panel wisely you have
been disappointed, after a few months.

to notice it has taken on a very unpleasant
greenish shade. Almost as it had gone
mouldy !

For your new Receiver you will want to be
sure that the colour of the panel is permanent.
How can you be certain of this? Here is the
answer. Cheap ebonite contains a large
amount of sulphur. Sulphur, as you probably
know, reacts to the action of the light. A panel,
therefore, which contains sulphur, after being
exposed to the light for a period, soon loses

black colour and becomes " mouldy " in
appearance. How, though, can you be
certain that in the Panel you buy, sulphur is
entirely absent? The answer lies in the
twin names, either of which is borne by
every panel of the American Hard Rubber Co.
[Britain) Ltd.-the names 'Radion' and
' Resiston'. Like -the Hall -'e rk on gold,
either of these napes on a Wireless Panel is
your safeguard. They are a veritable
insurance against all panel ills. They mean
that a panel bearing such a name is permanent
in its colour --now and in the years to come.
They mean that, in insulation, the panel is a
hundred -per -cent perfect ; that it is non-
metallic, and its surface therefore is impervious
to moisture and dirt, and lastly that' Resiston'
and Radion Panels will not warp, nor will
they split or break-they can be worked"
with absolute confidence.

Send for the Radion Book
It's Free!

PictIS.1 send me free the ' Radion Book' giving
co,,,:drza:tional details of four unique Receivers.

Thanks I
Name

Address

A incri.:tna Hard Rubber Co., Ltd., 13a, Fore St., E.C.z

G.A.t331

TECHNICAL NOTES.
(Continued from page 674.)

the end of the vertieally-mounted trans-
former and may be held down by a screw
or bolt on either side.

"N" Crystal Set.
Referring. to the Lodge " N " circuit,

I have a letter from a reader who states
that he has used this circuit in a crystal
Sot with the choke aerial and has obtained
von- good results. The circuit, he states;
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*.46000.(6.g0g0Ogg0
EVERY LOUDSPEAKER *.

t14
DESERVES
MULLARD
MASTER
VALVES

- As1c for -
Mullard P. M. Power

is avery easy one to use in this way and ozoozwixof,-i?
the

v
signals are distinctly louder than with

the ordinary tuned -aerial circuit. Readers
who are devotees of the crystal and want
something new to try may be interested in
experimenting with the above.

An Interesting Effect.
I wonder how many experimenters have

noticed the effect which is sometimes
obtained when placing the loud speaker
in close proximity to the set. I am not
referring here to the L.F. naicrophonie
influence of the sound waves from the loud-
speaker upon the detector valve ; that,
of course, is a very well known influence,
which sometimes leads to annoying L.F.howling.

I am referring in this case to the indue-
live and capacitative influence of the loud
speaker, considered merely as a large metal
object. I have a set which employs two
stages of H.E. amplification and one stage
of L.F., the set being used with a special
frame aerial enclosed within the cabinet
and USHIII a reaction system of rather a
peculiar kind. With this set, the placing
of the loud speaker on the top of the cabinet.
has quite a pronounced influence upon the
volume obtainable. It is easy to see why
this should be so, for the loud speaker
is equivalent (it is an ordinary metal -
trumpet loud speaker) to a comparatively
large metal sheet placed in close proximity
to the reaction coil (which latter, in the
ease under discussion, forms part of the
frame aerial). Not only does the loud
speaker cause a considerable change in
the electrical capacities involved, but its
influence upon the distribution of the
clectro-magnet fields in the region of the
frame aerial must be considerable.

Compound Rheostats.
I notice that this season quite a number.

of compound or multiple rheostats have
made their appearance on the market.
In some cases these consist of an arrange-
ment of two resistance elements which
may be used alternatively. This recalls
that about two years ago the writer invented
a rheostat which employed two resistance
elements in a special way and another which
employed three resistance elements. The
number of different maximum resistances
which can be obtained with three resistance
elements is surprisingly large.

If I remember rightly, the number with
certain values of resistance was about 17. The
reader can easily work it out for himself, for
if we call the resistances A. B. C, we have
the following resistance values : A, B, C,
A and B in parallel. A and C in parallel,
B and C in parallel, A, B, C, all in parallel,
A. B in parallel and the combination in
series with C, B, C, in parallel and the com-
bination in series with A, etc., etc., etc.

Valves.

"1:::MeasmsesestiVistWWstso
WOULD you like a Multi -Valve Receiver

E2
for 49 - down ? In our Catalogue ''P"

are details whereby many well-known
Sets are obtainable on easy terms. Ae-

ip cessories.too: Our technical advice is
yours without charge. Write to -day to:

7P,LASY
CO.

C.1

" FROM SCHOOL TO PROFESSION -
via Wireless.

No long expensive apprentitlesbip. just RADIO
MARITIME .TRAINING, unit your son will be
placed in n responsible position. Within twelve
months capital invested is returned in his
salary, as a WireIrss Operator. But It must he
the TRAINING WITH THE WIRELESS SERVICE
BEHIND,, IT:Write to Radio Maritime, Ltd.,15, Broadway ChliMbers, Hammersmith,W.6; or to 26-27, St. Mary Street, Cardiff.

UNUSUAL BARGAIN.. Brand neu
TANGENT L.F. Transformers No. 651o. Ratio
3 -1 . Usual price 12:6. Our price, 71- post free.
Money refunded if dissatisfied. Partridge &
Wilson, 217a, Loughborough. Road, Leicester.

=111.T. WET BATTERIES
DEMON CELLS
..:18 recommended in "Popular Hireiess''

August 14th
6/6 per doz. 7/6 post free.

(Each cell registers 1.23 volts.
DEMON SACS & ZINCS

per doz.
ie(Carriage and parkingiertra.)lr doz.

Small DEMON SACS with Brass Gaps, 1,6
per doz. Zlnes for same 11- per doz. The Sacs
are specially prepared for H.T. Wel Batteries.
They are not flash lamp sacs, and are solely
manufact tired by
THE DEMON BATTERY CO.,
59, Badlis Rd., Walthamstow, E.17.
Factory : 113, Chingford Mount Road, E.4.
Telephone No. : Chingford

Trade Eligitiiio

A ERMONIC 4
VALVE119 ICIEER
DON'T PAY MORE

AERMON1C cost a shilling less-and
they're better. Air -spaced. Anti -phonic.
Beautifully sprung. High insulation.
Splendid new design. So don't pay more
than 1/9. List of Aermonic Specialities
Free. // pour dealt, does not stock, 503(5 to

JAMES CHRISTIE & SONSAta.
246, West Street, SHEFFIELD.
London Agents :

A. F. BULGIN & Co.,
10, Cursitor St., London, E.C.4

4 - ELECTRODE VALVES
We are the suppliers of 'the genuine

and Thorpe valves, as specially
tested and recommended by the
"Unidyne" Inventors and "Popular
Wireless " U.0.5 and Thorpe
K.4 (both 4 -electrode 5 -pin i 0/6
valves), each, post free

Order direr! front- Cash

LUDGATE RADIO CO., !unit'
56, LUDGATE HILL, LONDON. E.C.-j,

II R
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November 20th. 1926.

THE

MULLARD
P.M VALVES
GIVE YOU MOST
VALUE FOR MONEY

For 4volt accumulator or 3 dry cells
THE P.M.3 (General Purpose)

01 amp. 14C
THE P.M.4 (Power) 0'1 amp. 18/6

For 6 -volt accumulator or 4 dry cells
THE P.M.5 (General Purpose)

. amp. 18'6
THE P.M.6 (Power) 0.1 amp. 18/6

For 2 -volt accumulator
THE P.M1 H.F. 0.1 amp 14/ -
THE P.M.1 L.F. 0 1 amp. 14/
THE P.M.2 (Power) 0'15 amp. 18/6

These prices do not apply
in Irish Free State.

MULLARD WIRELESS SERVICE

The higher the figure of merit of a
filament the greater the efficiency
and the more you get for your money.
For the same input the wonderful
P.M. Filament gives you twice the
out -put of the ordinary dull filament
and 20 times that of the best bright
filament.
Couple this with the huge life of the
P.M. Filament due to its operating
temperature being as low as 1800
below the pyrometer scale and you
will understand why it pays to
demand

MULLARD P.M. VALVES
WITH THE WONDERFUL

P.M. FILAMENT.

Mullard
THE  MASTER.VALVE

CO LTD., MULLARD HOUSE, DENMARK STREET, W.C.Z

Printed and published every Thursday by the Proprietors, The Amalgamated Press (3922), Ltd., The Fle-etway House, Farringdon Street, London, E.C.4. Advertisement
Offices, Messrs. J. H. Lile, Ltd., 4, Ludgate Circus, London, E.C.4. Registered as a newspaper and for transmission by Canadian Magazine Post. Subscription rate
Inland. 17/4 per annum:8;8 for six months ; Abroad, 19/6 per annum, 9/9 for six months. Sole agents for South Africa : Central News Agency, Ltd. ; Sole agents for
Australia and New Zealand : MeSsrs Gordon & Goteh, Ltd. ; and for Canada ; The Imperial News Co. (Canada), Ltd. Saturday, November 29t11. 1926. .
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THE STATION MASTER By PERCY W. HARRIS

No. 234. Vol. X.

opular
s

Scient!fle Adviser : SIR OLIVER LODGE, F.R.S.

Every Thursday
PRICE

3d.

November 27th, 1926.

Special Features Ira This Issue

WHEN X's ARE USEFUL THE IMPORTANCE OF LAYOUT SOME COMMON FAULTS
HOW TO MAKE FIXED RESISTORS AN H.F. INTERVALVE COUPLING UNIT

SPECIAL EIGHT -PAGE SUPPIEMEN I' FOR THE CONSTRUCTOR
Edited by Percy Int.,)E13-Dvis

Our cover photograph this week shows the transmitting plant of W R N Y which is ow,el and operatel by the `Radio News" of America.
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STE RIA N
CONDENSERS

Notrtram 2714, 1123.

vitl-rzn-vz

RINGE
" MINILOSS"

(Square Law Typo)
Ideal condensers for " low -loss"
working, fitted with a slow motion
movement perfectly smooth in
operation and with no " back -lash "
action. " Pyrex " glass plugs in-
sulate the fixed plates. These
plugs are outside the eleCtro-
static field, reducing High Fre-
quency losses to the minimum.
oo025 mfd. 14/- .0005 mfd. 15! -

mot mfd. 16/ -

STERLING
VARIABLE Square Law Air

Condenser.;
(Panel Mounting Type)

Give " Straight line " tuning, are
perfectly adjusted and give a de-
lightfully smooth variation. They
have the highest possible Maximum
to Minimum ratio and are suitable
tor low loss working.

.00025 mfd. 8/8
0005 mfd. 116
oot add. 19/6

STERLING " MINILOSS"

Balanced Type
(Square Law)

Recognised by radio experts
as the highest achievement
in electrical efficiency and
mechanical construction.
Every Sterling Condenser is
made on highly -scientific
lines to fulfil its specific
purpose to the utmost limit.

Sterling Publication No. 440 will give
you full particulars- Write for a copy.

Marconi International Marine
Communication Co., Ltd.,
require 500 qualified wireless
operators. Apply to Service
Manager. Marconi House,

Strand, London, W.C.2.

siuiRiUNTZ
MANSBRIDGE

Typo
May be relied upon to combine the
highest performance with reliability.
They are supplied in a complete
range of capacities enclosed in thin
steel cases and each instrument is
tested at a considerably higher
voltage than that for which it is
rated.

mfd.
2 mfd.
25 mfd.
-3 mfd.

'4 mfd.

. 216 .5 mfd. .. 3/4
.. 2/8 r mfd. .. 3/10

. 3/- 2 mfd. 418
. 3/- 4 mfd. 10/-

812 6 mfd. .. 14'-
io mfd. 201-

STERLING
DOUBLE & TRIPLE
Types (each unit '00025 mfd. cap.)
Specially suited for simultaneously
tuning two or three circuits respec-
tively. An added refinement is
found in the balanced double con-
denser, a movable balancing vane
enabling the operator to compen-
sate for any slight differences in
capacity or inductance in the two
circuits.
Double, 11/6. Double, balanced.

1216. Triple, Mi..:

Nfansbridge Type

THE MARCONIPHONE COMPANY, LTD.,mil`g-env- Sole Agents for Sterling Telephone & Electric Co., Ltd.
tPaIN, Head Office : 210, TOTTENHAM COURT ROAD, LONDON, W.1

Panci Mounting
ype with Vernier
{Square Law)

/54,11,14P
ficeers,rm rue%

)

fr
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poop
DkAPP.1

ThelUSHOR"
Type ARAI!48f-

Other 4 MIPLION
models from 38/-

A member of the famous
Amplion " Dragon" series.
Finished in a pleasing crystal-
line chocolate shade'ancVfitte4
with the new high -efficiency
light -weight unit.

Obtainable from Accredited _111PLION Stockists,
Radio Dealers, or Stores.

GRAHAM AMPLION Limited,
25, SAVILE ROW, LONDON, W.1.

M PLION - SUPREMACY- IS -THAT
OF - itICTUA L PERFOR CE
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A Slow Ois char
cc u tr,

,
_"",dter Pr),,

,taiv,

Type O.Y.D.
2 volts-for use With Doll
EmitterValves. Fitted with
the new Liminode Plate.
Dimensions 6 ins. by 3 ins.
by 2.121 ins. 10 amp. hours.

1

2

5 '63
Charged ready

for use
Add acid only

Other Oldham
Accumulators

Your Dealer can show you a
wide range of other Oldham
Accumulators - all made
under the Special Activation
Process. Ask to see particu-
larly the Oldham H.T. Accu-
mulator, Which is made mid, r
expanding bookcase prin-
ciples. With its handsome
lid and base,it is the finest H.T.
Accumulator on the market.
Price nod. per volt: Cata--.
logues free-write to -day.

4

5

Popular Wireless, November 27th, 1926.

For Dull
Emitter Valves

Now that the Dull Emitter Valve has finally ousted -
the extravagant bright emitter from the market
it has been necessary to evolve a new type of

Accumulator suitable for two and three -valve Sets. The
present day demand is for an accumulator small in 'size,
light in weight, low in price, which will hold its charge for
weeks and even several months without attention. The
ordinary Accumulator was good enough for bright emitter
valves consuming '75 ampere each. Its plates never had a
chance to become sulphated. No sooner was the accumu-
lator charged. up than the Set began to drain away its
energy. After a week or so a further charge was necessary.
But to put an ordinary accumulator to serve a 2 -valve Set
equipped with Dull Emitters is a waste of money. The
plates are almost certain to sulphate if the accumulator is
not given a regular charge-whether it is exhausted or not.

The unusual construction of the new Oldham O.V.D.
(patent applied for) makes it the ideal Accumulator for
small Receiving Sets. Its low initial price, coupled with
the few pence only required for recharging, will enable
every user to lower his maintenance costs immediately.

Where else can you find
these seven features
Charged ready for use
Every 0.V.0. is charged ready for immediate use:
at the factory. It is only necessary to add add 
and wait half an hour or so for the cell to be ready
for use. No tedious and annoying delay while the
cell is put on charge.

Laminated buckle -proof plates
The plates arc laminated for extra strength and to
permit the free circulation of the electrolyte.
Standard plates are used which cannot shed their
active material. No separators are required.

No leaking away of charge when
not in use

In the ordinary accumulator the positive and
negative plates are closely interleaved together.
Some local action therefore is inevitable when the
accumulator is standing idle. In the O.V.D. the
plates are welded together in sets of three with a
generous space between the positive and the
negative groups. This eliminates interaction and
enables the plates to hold their charge even for
months without attention.

Large coloured terminals
Even the external appearance of the O.V.D. is
distinctive and workmanlike. Note its generous
coloured moulded terminals, indicating correct
polarity at a glance. A man's size terminal which
will grip any wire quickly and securely.

Quick charging and slow discharging
Never before has it been possible to combine these
two requirements in an accumulator. The usual
way to ensure a slow discharge has been to use a

Special Activation Process Batteries

Quick charging and slow discharging
(continued)
thick plate. But thick plates need a prolonged
charge. Compare a thick plate, if you like, to a
thick mass of absorbent material plunged into. a
liquid. It will take a long time for moisture to
penetrate to its inmost recesses. But cut the
material into strips and they absorb moisture at
once. This, in non -technical language, is the
principle 'of the Laminode Plate. It is the
equivalent of a thick plate, but the electrolyte can
flow through it immediately and get to work upon
its several surfaces without hindrance. Any
O.V.D. Accumulator can be recharged within 8
hours-speedy charging won't harm its plate-%

Stout glass cell
The glass cell used in the O.V.D. offers further
evidence-if such were needed-of the care and
forethought put into its manufacture. Crystal
clear and robust, it has ample mud space at the
bottom to trap all the sludge.

Plates made under the
Special Activation Process

The secret of the popularity of Oldham Accumu-
lators among wireless enthusiasts lies in the
efficiency of the plates made under the Special
Activation Process. This process, because it
produces a plate active right through, not merely
on its surfaces only, gives that smooth unfluctu-
ating current flow that is so essential for good
broadcast reproduction. And at the same time it
ensures a length of service which is truly remark-
able.

Oldham U Son, Ltd.,
Denton, Manchester
Also 6, Eccleston Place, London,
S.W. 1 Phone: Sloane 2701.

Gilberd Ad, G4ad
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When the tall Clippers in all their pride raced for the wool and tea markets of
the world, they had to be well found and seaworthy.
And being well found didn't end with having good " sticks, rigging, and
running gear," it implied a tip top condition from the varnish on the truck
down to a clean bottom.
It was attention to details more of..en than not which decided the issue of these
stern chases-the details which, as far as one could see, " didn't matter."

cC:2

It is, perhaps, a fat cry from Clippers to Condensers, but it is certainly a fact that
many people regard Condensers as being a detail that " doesn't matter."
And still more :rnmerous ale the people who say that cheap condensers seem to
give just as good results as expensive ones.
The fact is that cheap condensers do not give as good results as expensive ones.
If they did, we should not be interested from any point of view in making the
more expensive variety.
And the second fact-namely that the Dubilier Condensers sold number more
than all other makes put together-points to the fact that the great majority of
people value a well -found wireless set and insist on seeing that it is equipped
with Dubilier Condensers.
Do you?

DUBlyER
ADVT. OF THE DUBILIER CONDENSER CO. (1925) LTD.
DUCON WORKS, VICTORIA ROAD, N. ACTON, W.3
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$ PLAIN OR TIPPED WITH CORK OF PURE NATURAL GROWTH 1 $

$

$ $

1 14 $

$

$ $,$ $

1 Pla;ees$ $

$ $

$ Medium Navy Cut
ei

$ Cigarettes
$

$ is the result of years
$ of experience in the
$ blending of choice

$ old Virginia tobacco
1

1 it

$
$ JO

/II 11120 $

$ for for

641.

$

1 kik
Br

au, N? k5iOLL.

II

$

$

$

$

$
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nur-tur=hum.

Sold by all good Radio Dealers
The British Thomson -Houston Co., Ltd.

2596

725
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will be assured

L
A REALLY HAPPY

by installing this EtThou Bell new
-

. PI

DIO
XMAS

model`°4GEM " 2 -valve set in your

____.-------'

home now.

4
4
4
4
4
4
4
4

4
4
4

1,

10

SPECIFICATION
n

it,'
SIMPLICITY

4
Size 12 a 10 x 4" deep.

Solid oak case, fitted Even a child can use
0
10

10

eborieum panel with grid
bias and filament rheo-
stat complete.

It has a Valve Detector
with one stage low Ire-
quency amplification. Re-

,--)fiS . 'so,<_:/ - i ---
'------1 ..----,:. .,.,._,

o
.4,,,1., , ..

. 'o,

this instrument with-
out incurring risk of
danger. A slight turn

4
4
4
4

0
0

10

0"

action is controlled by a
novel lever movement,
simple and effectice.

Grid Bias battery is
provided, also edils suit-
able fora range of 280-
500 metres. Coils for
higher wave -lengths can

-
iC-

-

- -_
/

..:'----=_.-- ___ ---- - -----2---- - ------- ---=' '''"-..._-__ .s.,_-, ----....-..
;(

---___ -----'-'--",-.---

- -''---- 4,

of the dials and you
receive perfect broad -
east music on a loud
speaker - on head-
phones foreign stn.-

4
4
4
'4

4
10

also be supplied at extra
cost. tions can be tuned in. 4

0

-----

PRICE £3 -0 - 0
4
4
4

0 (raters, batteries Oita Marconi Licence extra.) 4
Ito

0
TESTED SOO VOLTS
FLAT TYPE

,i,

Ask your dealer for attractive new season's
catalogue or write direct. to the company for same. TESTED 500 VOLTS

ac0/447 TYPE
4
4EDISON BELL LIMITED, LONDON, S.E.15 0 ,

',----- 4
0 ,,,,, and at Huntingdon. fit o 4

INSIST ON EDISON BELL CONDENSERS
--it,

4I THEY ARE BRITISH MADE AND GUARANTEED BYA NAME WITH 30 YEARS REPUTATION BEHIND IT 4
4

0. .....s. ....... .... ... .4%.16. /L.A. A. A. A ..... 1

VI1110111041100101111NeC

GUIDES FOR WIRELESS CONSTRUCTORS
The Two Latest Numbers Now On Sale Everywhere.

MODERN
LOUDSPEAKER SETS
This book contains straightforward, amply
illustrated directions for constructing three
of the latest valve sets. The first is a
two -valve household loudspeaker set. The
second is a sensitive three-valver incor-
porating a novel reflex principle which
will receive European stations with ease.
The third set described is a four-valver
including every possible modern refinement.

CONSTRUCTORS USING THESE
BOOKS CANNOT GO WRONG.

PICTORIAL
BLUE PRINTS
This hook consists of an up-to-date
and comprehensive range of blue
print diagrams drawn in a simplified
pictorial style so that the amateur
constructor cannot possibly go wrong
when building up a set on the lines of
any -of the circuits with which the
book deals. There are i i circuits in all.

AT ALL NEWSAGENTS AND
EACH BOOKSTALLS EVERYWHERE.
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The H.Q.

Now Grannie can listen !
THAT Wireless ".Grannie used

to say, " was no good-she
never could hear what `the

man was saying ! " That was
before the V town Crystal Amp-
lifier came. Now she
sits and listens to the
Loud Speaker working
from the little Crystal
Set. For hours and
hours ! Now she ap-
preciates the boon
broadcasting can be.
Mostly everyone, now,
can work a Loud
SpeakerfromaCrystalSet
without the .use of a single vailve.
If you live within fifteen miles of a
B.B.C. Station (or eighty miles from

20 inches high Daventry) the 13rown Crystal
2000 or 4000 ohms. Amplifier will enable you to

k6 0 0

fait
R a

interpr

or
hful
d i o
etation.

obtain pure, faithful Loud Speaker
reproductiog from your Crystal
Receiver. No Valves. No accumu-
lators. Just the Crystal Amplifier
connected to ' your Set and

the Loud Speaker. The
only accessory needed
is a 41. volt dry bat-
tery. What more ideal
way of enjoying the
broadcast ? You get the
results of your friend the
valve -user without any
of the worry,trouble and
expense his accumulators
cost him.

See your Dealer about the Crystal
Amplifier to -day. Get him to
demonstrate it on one of the nine
vrovon Loud Speakers. You'll be
sure to want one for yourself.

S. G. BROWN, LTD., Western Avenue, North Acton, W.3.
Retail Showrooms : 19, Mortimer Street, W.1 ; 15, Moorfields, Liverpool ; 67, High Street,

Southampton. Wholesale Depots: 2, Lansdown Place West, Bath; 120, Wellington St.,
Glasgow; 5-7, Godwin Street, Bradford; Cross House, Westgate Road, Newcastle;

Howard S. Cooke . & Co., 59, Caroline Street, Birmingham. Robert
Germany, Union Chambers, 1, Union Street, Belfast, N. Ireland.

The Hl.

120 ohms. £5 5 9
2000 ohms. £5 8 0
4000 ohms. 10 0

--k7bert A 6409
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An economy which is no economy
FROM hedge to hedge the plough-

man slowly cuts the furrow.
Yard by yard the gleaming steel

turns over the rich brown earth. In
one working day Hodge and his two
companions may be able- to plough a
whole acre. Over the horizon is to 'Le
found quite -a different scene. A fussy
little tractor; cutting several furrows
at one time, is noisily eating up the
ground at an amazing paCe. In fifty
minutes this machine will do as much
work as a man with two horses can
do in a whole day. .

The tractor works:under a .big-handi-
cap-its initial cost is many -times
greater than the cost of a pair of
horses. But in spite of this, mechanical
ploughing is rapidly driving the horse
from. the land; Sensible farmers no
longer ,look at first -cost " they seek
results. The extra expense of the
tractor is amply justifed by the big reduction
it can make in the cost of ploughing and by
its superior work. .

There are still tens of thousands of wireless

The new Cossor Point One
No. 210D. With Black Band. An
ideal super -sensitive De-
tector. Consumption '1 14/-
amp. at 1'8 volts -

enthusiasts who could take this lesson to
heart. They are still using bright emitters or
foreign dull emitters-like the two horse plough
-they are low in first cost. But although
they may be cheap to buy, they are not
economical to use. They are extravagant in
current and last only a comparatively short time.
Compare, on the other hand, the wonderful new
Cossor Point One taking only one -tenth of an
ampere. An accumulator which would last a
2 -Valve Set fitted with Bright Emitters for ten
hours would last more than 200 hours if Cossor
Point One Valves were substituted. 290 hours
of free Broadcasting every time your accumulator
is charged. Think of the money you will save
in charging costs alone.

But economy is not the only advantage you
get with Cossor Point One Valves. They are
fitted with a kalenised filament which throws
off a terrific stream of electrons without visible
glow. The destructive effect of heat has been
eliminated. Most valves-even dull emitters-
come to an untimely end because their filaments
have become brittle through excessive heat and
are readily fractured. The Cossor kalenised
filament, on the other hand; retains its lifelong
pliability, is abnormally tough and is capable of
resisting hard knocks with. -ease. No valve will
outlast d Cossor.
See your Dealer about these 'remarkable Valves
-he has them in Stock in three tYpes.

The new Cossor Point One The new Cossor Stentor Two
No. 210H. With Red Band. Pre-
eminent among H.F.
valves. Consumption '1 14/-amp. at 1'8 volts -

ss r
Advt. A. C. Cossor, Ltd., Highbury Grove, London, 2(.5

No. 215P. With Green Band. For
Power Valve use-ideal
for Super Sets. Consump-
tion '15 amp. at 18 volts

int
18/6

ne
GiZbert Ad. No. 6400
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RADIO NOTES AND NEWS.
The Royal Charter- P.W." Radio in Rhodesia-More Curious Atmospherics Marconi and

Mussolini --Remarkable Daylight Reception-" The Ranger. -
The Royal Charter.

THE
draft of the Royal Charter, settling

the lines upon which . broadcasting
will be conducted after December 31st,

1f126, has now been issued. It has aroused
much comment. but all I am going to say
about it is this. We read that the Chair-
man is to get £3,000 per annum ; the vice-
chairman, £1,000; and each other governor
is going to get £700. But what is John
Listener going to get out of it ."Ihat is the
acid test.

Free Wireless for the Blind.
THE House of Commons was dramatically

stirred 'by the first. reading of the Bill
to provide free wireless licences for

the blind. Captain Ian Fraser, the sightless
M.P., walked up the floor of the House and
handed in the Bill, and in a brief speech
he asked for the support of all parties,
in the hope that the
Bill would become law
by Christmas. By
tense silence dtiring
the ceremonial, and
by warm cheers at the
end, the House

 marked its approval
of the measure-and
of the man.

Remarkable
Daylight Reception.

MY recent remarks
upon how well
KDKA was

coming over in day-
light, brought me
numbers, of letters
from readers who
have been getting this station. One Leeds
business man picked him up in an hotel,
where the aerial was just an odd length of
insulated wire hung from an upper window,
using a portable 2-valver (Reinartz and
L.F.).

It was this reader, too; who, getting
loud -speaker results one night, left the dials
set, and next day (Sunday) could distinctly
bear KDKA at 3.15 p.m. Not at enjoyable
strength, of course, but still, it was
K D K A's telephony, on two valves, in the
middle of the afternoon!

More Curious Atmospherics.
YOU remember that queer instance of

the "atmospherics ' in the 'phones,
caused by cat -stroking, that I

related two weeks ago. Well, I've had
so many letters about similar cases, that
I'm beginning to believe that these fish -
eating, fur -licking pussy -cats that ornament
our hearthrugs, are nothing more or less
than generating stations ! Apparently,
when programmes are dull,
dozens of listeners draw a spark
from Fluffy, or Tiddlums, or
Satan (or whatever the name is),
listen to it in the 'phones, and
think nothing of it !

Clicks from a Dog.
ONE Lambeth reader noticed

the same effect when
" someone standing near -

On the left is a close-up of 2 LO's new wave -meter.
Ahoie is Captain Eckersley, examining it with

interest.

by happened to draw a comb through their
hair." This was repeated several times, the
set being a 2-valver, Det. and L.F.

But one Heaton Moor reader carried out
a little test one night that must have been
really funny. He says : " I was listening
ix on a crystal set, when I touched our dog's
nose, and was surprised to hear loud click
in the 'phones ! This was repeated many
times for experiment that day, but I have
never been able to do it since."

" The Ranger."
"

NUMBERS
of British and foreign

11 stations on the 'phones, and the
local excellent on the loud speaker,"

seems to be  the general experience with
'the "*P.W." Ranger, described in October
23rd issue.

One Birmingham reader says, " Best
two -valve's -worth I've ever struck." And,
after all, how many of the multi-valvers get
much more than can be tuned in with this

two -valve straight circuit ?

Helping the Hospitals.
"T'A'E only got one kick

1 coming against `P.W.'"
writes a London reader,
" and that is that now
it's so splendidly en-
larged -for threepence,
it takes up too much
room to keep all back
numbers. Do the hos-
pitals want them ? "

'Just to make sure
called up St. Thomas's

 and one or two others
-any I could think of.
They all said the same:
"if readers will kindly
send them along, we
shall be only too de-
lighted to have them."

More "Beam" Tests.
HEAR that tests

1 with South Africa
from the new

" beam " wireless sta-
tion at Bodmin, have
been a great' success.
Communication to and

from the corresponding stations near Cape
Town was carried out over long periods,
and it is expected that this link in tho
Imperial Wireless Chain will soon be ready
for public service.

" P.W." Radio in Rhodesia.
ARHODESIAN reader who built the,

short-wave set described in " P.W."
by G2 OD (Mr. E. J. Simmonds, of

Gerrard's Cross), recently ricked up signals
sent from this well-known British amateur

(Continued on next page.)
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station. On a QSL card to G2 0 D, he says:
" Receiver used : Your own P.W.' (Det.
and L.F.")
Remarks : " Suits me fine ! "

This is not the first time that Mr. Sim-
monds's signals have been picked up
thousands of miles away, on a set that was
built from the artic'e which he wrote for
" P.W."

Sir Oliver Lodge.
QAY what you will about talks in general,
L./ the fact remains that sometimes a talk

can be the most stimulating and enjoy-
able feature in the programme.

The wonderful one-ness of atoms and
solar systems; expounded in the friendly,
grave voice of Sir Oliver Lodge, for Instance,
may not have appealed to every listener.
But I have been astounded to learn how
keen and universal is the intellectual enjoy-
ment of listening to a great man, dealing
with a great subject. Sir Oliver is not only
doyen of English scientists, but he certainly
has the flair for broadcasting, the incom-
parable power of personality.

Transmitting Without a Licence.
RECEIVING wireless programmes with-

out a licence is asking for trouble.
But transmitting without one is not

merely asking for it, but getting it ! A
Cheshire man who had tried this on , was
fined £10, and £5 expenses, and the magis-
trates ordered the apparatus to be forfeited.
Moral : " The licence must be taken before
the ether is shaken ! "

A Loud Speaker 300 Years Old.
THE Dear Old Dad of all loud speakers

is claimed by Vienna. Three hundred
years ago this ancient megaphone was

used to shout orders for the defence of the
city against the invading Turks. Now it is
installed near the top of the cathedral, and
is used by the Fire Brigade to -signal an
outbreak of fire. Recently one of the
firemen rigged up a wireless set to while
away the night watch, and he used this
Venerable Vox for his loud speaker. The
three -centuries -old veteran pushed out the
programmes in perfect style

Dominion Premiers Lost.
YOU wouldn't think that motor-coach-

fuls -of Dominion Premiers could fail
to find the Rugby wireless station,

with its 800 -feet masts, would you ? Yet
so it was ! Hopelessly lost, the coaches
drove up to a Warwickshire shepherd.

One of the party got but and explained :
" I am the Postmaster -General." -

Thee shepherd promptly replied " Oh,
yes ! And I'm the Prince of Wales ! "

So, after this question of identity had
been satisfactorily cleared up, the shepherd
took the Premiers in tow, and finally brought
them to the Rugby station, all safe and
sound. A few moments later the Premiers
were exchanging messages with the Anti-
podes, whilst the shepherd was chuckling
over his experiences with rulers of Empire.

Professor Fleming's Portrait.
TO commemorate the 42 years of Pro-

fcssor Fleming's service in the Chair
of Electrical Engineering at Univer-

sity College-during which period he

hitched up the first valve to a wireless set
-his portrait is to be painted by Sir William
Orpen.

The committee of the Portrait Fund will
welcome any gift,. however small, for it is
felt that doubtless many listeners would
like to associate themselves with this
recognition of the Professor's pioneer
wireless work. Subscriptions should -be
sent to Professor W. C. Clinton, University
College, London, W.C.I.

111111111I111111111111111111111111111111111111111111111111111111111111ffiffily-:

New Wave -lengths.
THE B.B.C. announce that the

Union Internationale de Radio-
phonie notify six revisions of

E the decisions previously made with
regard to the wave -lengths of

 Continental stations. They are as
E: follows :

New Fixed pre -
wave -length. viously at

Frankfort . 428.6 .. 394.7
Hamburg .. 394.7 .. 428.6
Leipzig .. 357.1 322.6
Breslau .. 322.6 .. 357.1
Konigsberg 303 .. 241;9
Miinster . 241.9 .. , 303 ,

Fill11111ill11111111111111111111111111111111111111111111111111111111111111111.-=

Marconi and Mussolini.
MUSSOLINI, who is quite unmoved if

they try to stab, shoot, or bomb
him, is not unmoved at the latest

success of his countryman, Senator° Mar-
coni. In a telegram of congratulation
upon the opening of the " Beam" service,
he says : "Permit me to express to you . . .

my own feelings of profound and affec-
tionate admiration." And so say all of us.
:-.2111111111611111111111111111111111111111111111111111111111111111111111111111!:'_

SHORT WAVES.
= Truly, many are the uses of radio. Failure E
E to answer an S 0 S message broadcast through- E
E out the United States resulted in a man being E
= declared officially dead, and a divorce was =
E granted to his wife-or widow.--" News of the
E World."
= This must not be taken as a precedent. If
E * * E
71: Wireless has this advantage over the school- E
E master : What it says never comes in at one E
 ear and goes out at the other. Not when you E
..= use headphones.-" Daily Herald." E
E * * ==E We understand that a man who had been deaf
E for over twenty -flue years recently heard a E
E jazz band on the wireless. We hope this will =

be a warning to him.-= * * E
_= " Wireless howlers a nuisance in London." =
= The B.B.C. 2 L 0 cate them.-" The Star." ., E
=_ * * * U
E By the use of headphones and a specially E
= constructed microphone an experimenter has =
E listened to the sounds made by grubs while =
E devouring apples. It is understood that the =
= noise they made when spitting out the pips came E
E through at loud -speaker strength.-" Elec- E
E trician." E= * * * =
E A special progranime was broadcast recently E.
E under the title of " The Inns of Old London." E

iA case of Listen Inn.
*

E " But when the Canon says the wireless is a =
E way of the spirit I do not quite know what he E
E means."-Extraet from letter in newspaper. E
E Perhaps some of our readers who listen in at E
E 'their clubs could enlighten us on this point. =
E * e ==E The Popular Radio Weekly says : " 3 L 0 =
E is enterprising, too. The London Station, 2 L 0, =
= broadcast noises of several animals from the =
E Zoo. So far we have only had comedy music- E
E ions." EE * * *

_=
E.- " Do they really pay you to be funny, dad P " E
U asked the young son of a comedian, after hear- =
= ing his father on the wireless. . E= " Yes, my boy," replied the great man. =
E " Well, why aren't you ? "
--i-

:71111111l111111ffill111111111ffillli11111111111111111111111111111111111111115

of Perth,
F.. Had never been kissed

.77.: birth;
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Heard at the B.B.C. Concert.
Phyl : " See that fellah with the stick ?

He's the conductor ! "
Bill : " You don't suppose I should take

him for the insulator, do you ? "

The Latest.
ISAW a funny thing in one of the motor-

ing papers the other week. An
" expert," was writing about wireless,

and about the disgraceful way the tech-
nical radio papers kept their readers in
ignorance of the latest advances, and as an
instance he gave the new American system
of push-pull amplification !

Those who remember this old stunt (it
was useful before power valves came in),
will realise that somebody has been push -
pulling the expert's leg !

"P.W " Presents Silver Cups.
" POPULAR WIRELESS" is giving the

I- first prize-a silver cup-in 'both
sections of the Constructor's Com-

petition, to be held in connection with
the Hull Wireless Exhibition. Full de 
tails are being announced locally, and a
list of successful competitors will be giVen
in the Hull and district newspapers 'on
Dec.. 10th. The Exhibition opens on
December 4th.

TECHNICAL TERMS ILLUSTRATED.. E2,
The Earth.

 A HARD -LOOKING young woman g"

from her

Till she came into some -money, E
=Then-wasn't it funny 2- =

Men said, "You're the best girl on =

=

To -night's National Concert.

THE
fourth of the B.B.C. National

Concerts will be held in the Albert
Hall to -night (Thursday).

Sir Edward Elgar himself is conducting
the Orchestra and the programme will
consist entirely of selections from Sir
Edward's own works.

A Gentle Reminder.
ISAY-just one word before I close down

to -day. About this Christmas business.7t number of " P.W." is
not only the Christmas Number, but it's the
biggest number, the best number, and
altogether the most dinky, astonishy, and
bargainy number that ever graced a
bookstall.

Worth Extra !
IF they want' to charge you extra for the

Christmas Number, repudiate them
with scorn. It certainly would be

worth the extra, but 3d. is the price, so
don't go and pay more ! But be sure and
have your three circular metal discs all
ready, and go to the shop good and early,
For if. your copy of " P.W.' is sold-well,
you'll feel that way, too !

ARIEL,
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HOW many readers are vitally aware of
the fact that  their receiving sets
possess the inherent powereof afford-

ing weather forecasts which very often
prove to be really amazingly accurate ? By
this, -of course, I do not mean to imply that
seine genius has discovered a method of
connecting up the set to . an ordinary
barometer, and of reading off the state of
the weather as one reads the intensity of
the valve current from an ammeter dial.
Such a means of weather prediction is
rather too easy to be true.

DRY.. DV N.
CAI/Calif
SER No.1282

R47 -1-e OF

DEPRESS/OW

AREA

RECE/v/NO
A- AERIAL

Fig. 1.

But, nevertheless, it is a feat quite
possible of achievement to read the forth-
coming state of the weather by carefully
observing the behaviour of the set under
various atmospheric conditions. All radio

. set owners, and especially users of multi -
valve receivers, know only too well of the
existence of various types of atmospheric
disturbances which are fundamentally elec-
trical in nature, and which, for convenience,
are usually referred to under the one class
of " atmospherics," " statics," " strays,"
or "X'S."

Atmospherics are the bugbear of the
long-distance radio worker, amateur and
professional alike, and it is very natural
that one of the modern trends of radio
research should be in the direction of the
total elimination of these unwanted dis-
turbances.

The Radio Barometer.
The annihilation of atmospherics is not

yet an accomplished feat, despite the great
amount of careful thought and experin. ent
which has been given to the subject within
recent years, and therefore the ordinary
radio amateur has just got to sit tight and
put up with the nuisance- until more
efficient and universal filter circuits and
other devices for eliminating atmospheric
disturbances have been discovered.

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

*-------4---------4-0-11-0- *

But everything, it is said, possesses some
use or other, and even the atmospheric curse
under which all radio receiving installations
labour may often be applied usefully in an
endeavour to obtain reliable information
as to the forthcOming state of the weather.

The radio receiver, in short, can be made
to undertake the functions of a barometer
simply by observing the type of atmospheric
disturbance to which it is subjected at any
particular time. Atmospherics, as the reader
will well know, may, for ordinary purposes
be divided into two general classes with
respect to their source of origin. First of
all, there is the ordinary type of atmospheric
disturbance which produces violent clicks
and gratings in the headphones of the
receiver, especially in hot thundery weather.
This " close range " type of disturbance is
due to various electrical leakages between
the earth and the clouds.

Simple Weather "Rules."
There is another type of atmospherics,

however, which is far more mysterious in
its origin. It is the " high altitude disturb-
ance," and atmospherics of this type are
more prolonged in duration in the 'phones
than the " close range," or " low altitude"
variety. Apart from the fact that the high
altitude atmospherics are due to some type
of continual electric 'disturbance in the
upper regions of the earth's atmosphere,
very little is known about them.

The enthusiast who wishe's to read the
fortlicoming state of the 'weather in the
cacophonous symphony of atmospheric
disturbancei which pass into the receiver
may easily do so after a little observation
and the application of a few simple rules.

 Needless to say, such " rules " are quite
general ones, but nevertheless they are van/
useful to memorise when one embarks upon
a day by day study of the weather's effect
on atmospheric generation.

Rule No. 1.-If atmospheric disturbances
suddenly arise in the 'phones, or if those
already audible suddenly increase in number
and intensity (especially intensity) it may
be inferred generally that the state of the
weather is about to change for the worse.

" Rule No. 2.-If the opposite phenomena
to the above occur (that is to say, if the

disturbances suddenly cease, or even fairly
rapidly decrease in number and intensity)
an immediate favourable change in the
weather may be expected.

Rule No. 3.-If, however, atmospheric
disturbances picked up by the receiver
appear to remain, fairly constant over a
period of one or two days, the weather
conditions may be expected to remain
unchanged.

Meteorological Depressions.
With regard to the last " rule," during

settled -summer weather it is a fairly frequent
experience to have a continual slight display
of atmospherics in the 'phones over a period
of many days. Such audible disturbances,
of course, signify the occurrence of disturbed
weather conditions somewhere or other
within the set's " atmospheric range," but
the meteorological " depression,' if we
may employ that term, which is responsible
for the creation of the atmospherics will,
under the above conditions, be moving
along a curved path, all the various points
of which are approximately the same
distance from the receiving aerial.

Consider the diagram, Fig. I, however.
The area enclosed by the dotted hors

The barometer should be carefully watched and
compared with the observations taken during listening

periods.

represents the immediate area of the
meteorological depression. Its path is
represented by the curved line. Now, if we
imagine the area within the dotted lines to
be an area responsible for the generation of
atmospherics, it is easy to see that, pro-
vided the depression travels along its

(Continued on next page).
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appointed path, it will not come materially
nearer the receiving aerial. Thus the
frequency of atmospheric disturbances
picked up by the receiving aerial, and their
intensity, will remain fairly constant.

If, however,, as in Rule 1, the depression
area considered as an atmospheric generator
moves directly towards the receiving aerial,
the result will be that the number and
intensity of the atmospheric disturbances
will increase, thus foretelling the coming
unfavourable weather change.

Predicting Thunder.
And, of course, as in Rule 2, if the

opposite state of affairs takes place, and
the depression moves away from the
receiving aerial, the atmospheric disturb-
ances picked up by the set will decrease in
number and intensity.

Sudden thunderstorms which arise quite
locally during hot weather arc predicted by
violent atmospheric crashings iu the 'phones
of the receiver. And it is not difficult to
understand the reason for this effect. The
presence of highly charged thunder clouds
in the immediate neighbourhood gives rise
to electrostatic discharges or electrical
leakages. A proportion of such invisible
or silent leakages collects upon the aerial
and is discharged to earth, caning crashing
noises in the 'phones of the set.

Now as to the various general types of
atmospheric disturbances which may be
distinguished with the aid of any ordinary
receiver. Violent crashings, as we have
just seen, signify thundery weather almost
immediately. On the other hand, atmo-
spheric noises of the " grinding " variety
point to an approaching, but not immediate,
change for the worse in the weather con-
ditions.

" Sizzling " Noises.
" Sizzling " noises in the 'phones which

are due to atmospheric disturbances, pro-
vided they are not too frequent, nor of great
intensity, may be taken to predict no
weather change. Such atmospherics as
these are frequently due to the passage of a
distant meteorological depression area at
right angles to an imaginary line drawn from
the receiving aerial in a horizontal direction.

Sizzling noises which are of frequent
occurrence, however, very often predict
rain, unaccompanied by thunder. Some-
times, however, these peculiar sizzling
noises occur in cold weather when frost is
about, and they are more prominent in
industrial districts. Their exact cause is
obscure. One explanation is that they are
due to the deposition of minute particles of
dirt -contaminated moisture, each of which
has received an electrical charge from the
atmosphere, and which gives that charge up
on reaching the receiving aerial. Sudden
frosts and imminent falls. of snow are
preceded by this atmospheric change, and
therefore there is very probably a large
amount of truth in the above supposition.
Often, during winter -time, the sizzling
noises take upen themselves a peculiar
rhyilmic character, especially at those

times at which the weather is about to
become colder.

Quite a fascinating study may be made
by noting the influence of the weather upon
the types of atmospheric disturbance
received, and, indeed, a good deal of very
valuable data may be compiled by the
amateur who has the necessary patience to
take up the matter systematically. Any
ordinary valve set suffices, in most cases, for
the work, and even a crystal set will often -
record the more prominent atmospherics.
But it must be remembered that many
crystal rectifiers have the property of
filtering out all but the very strong atmo-
spheric disturbances to quite an appreciable
extent, and therefore for the work men-
tioned above a crystal receiver is by no
means an ideal instrument.

Needless to say, the . aerial must be an
out-of-doors one, and it should be situated
as high as possible. The length of the aerial
does not matter particularly ; nor does the
actual type of aerial employed. It is a
well-known fact that most atmospheric
disturbances are generated on all wave-
lengths (within certain limits), and therefore
in taking up the study of weather forecasting
by means of the radio set, there is no need
to trouble about any particular mode of
tuning the receiver. Manipulate the tuning

controls so that the set brings in the local
station satisfactorily, and any atmospherics
present will soon show themselves.

In many cases, however, and particularly
in those where the receiver is situated near
to the local station, searchers after atmo-
spheric indications will have to " stretch
out." In this case, the best thing to do is to
concentrate on receiving a fairly distant
station. And without a doubt, if there are
any atmospherics within range you will
soon hear them !

Effect of Wave -trap.
A well -constructed wave -trap, besides

cutting out the local station, will quite
frequently minimise a good deal of the
atmospheric disturbances received by the
set. Hence it is necessary when searching
for atmospheric indications with a set fitted
with a wave -trap for the purpose of elim-
inating the local station, to detune the
wave -trap so that it works inefficiently
and allows the local broadcast to be heard
faintly. Under such Circumstances, the trap
will have no appreciable eliminating in-
fluence on atmospherics, and although the
set will not produce its most efficient
broadcast reception, it will be in a sensitive
state for the reception of the desired
disturbances.
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I HINTS ON TERMINALS.
By J. F. C.
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IT
is difficult to imagine a more hardly
used radio article than the average
terminal. Such vitally indispensable

articles of radio practice suffer a good deal
in general arrangement and management,
and yet they very seldom complain, or give
rise to well-defined trouble.

A terminal is a simple thing. But, like
every other simple device, there is a right
way and a wrong one of using it.

In the first place, many constructors find
a difficulty in making neat soldered con -

to be rerhoved from their business surfaces.
Many reception troubles have been caused
through the imperfect removal of this
insulating lacquer coating.

Mariy, for some mysterious, reason or
other, will persist in placing the terminals
in H.F. circuits very close together. This
is bad practice. Place all H.F. terminals
as far apart as is conveniently possible.
You will thus minimise the chance of any
stray leakages taking place across the panel.

Another trouble with some sets is that
their terminals are placed too
near to -the edge of the panel.
Under these conditions, the
terminal shafts projeeting
downwards underneath the
panel may possibly touch the
woodwork of the cabinet, thris
resulting in electrical leakage,
and an improper fit of the
panel into the cabinet.

SURFACES
FROM rovich,
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nections to the ends of the terminal shafts
when they are mounted in position on the
panel. This is chiefly due to faulty tinning.
it should be remembered that most
terminals are turned out on to the market
in a heavily lacquered condition. Rub
the end of each terminal vigorously along
a rough file until the end is perfectly bright
and clean. Also, tin the end before the
terminal is assembled. By these means
subsequent soldering operations will be
rendered much easier.

Screw down terminals, and terminals of
the push -through type, require the lacquer

The Best Type.
Another disadvantage of

placing the terminals too near
to the edge of the panel is that when
drilling the necessary holes the ebonite is
often very liable to break away at the
edges.

Large, solidly made terminals are, as a
general rule, more reliable in action than are
their smaller brethren, and on this account
their use is preferable whenever feasible.

And finally, nickel -plated terminals look
well on a set, but nevertheless, if the
receiver is to be used in city atmospheres.
there is nothing like a good honest lacquered
brass terminal for keeping its bright
appearance.



Popular Wireless, November 27th, 192o. 733

THERE are three methods in general use
for coupling an H.F. amplifying valve
to a detector, or to a second H.F.

amplifier, and there are conditions under
which each method in turn is to be pre-
ferred to either of the other two.

The first of these utilises what is known
as resistance or resistance -capacity coupling.

Fluctuations in the current flowing out
from the first valve set up voltage variations
across a resistance, which should have a

By C. E. FIELD, B.Sc.
(Staff Consultant.)

The third method makes use of an H.F.
transformer, the primary winding of which
is connected in the plate circuit of the first
valve, the secondary being joined to the
following grid and filament. In this case
a blocking condenser and grid leak are

required only before
the detector.

It is obviously a
great convenience to
be able to change
quickly from one type
of coupling to another
without having to
alter the wiring of
the receiver, or to in-
trOduce complicated
switching arrange-
ments.
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value of from 50,000 to 100,000 ohms,
connected in the anode circuit, giving
rise to voltage impulses on the grid of the
second valve. The corresponding amplified
variations in the plate current of this valve
are handed on in a similar manner to the
grid of the detector, or the next H.F. stage.

Tuned Anode Coupling.

A blocking condenser is necessary between
each pair of H.F. valves in order to prevent
the positive voltage of the H.T. battery
from getting on to the valve grids, and a
grid leak must be employed to prevent the
grids from accumulating a charge of
negative electrons.

Before the detector valve, the blocking
condenser also serves the purpose of recti-
i\ ing grid condenser.

The second method of coupling H.F.
valves is known as tuned -anode coupling,
and is perhaps the most popular for the
reception of short-wave broadcasting. The
circuit in this case is exactly similar to that
employing resistance coupling, except that
each anode resistance is now replaced by a
tuned circuit, consisting usually of a plug-in
coil shunted by a variable condenser.

Simple Method.
One method of carry-

fng this out consists
in connecting up a

valve socket in the ordinary way for the
reception of plug-in H.F. transformers, and
making a special adaptor by means of
which an anode resistance or a series of
tuned coils can be inserted in the same
socket. This, however, calls for a series of
special coil plua°s, or a somewhat compli-
cated adaptor, the construction of which
is probably beyond the scope of the average
amateur.

The intervalve coupling panel described
here makes use of the simple expedient of
permanently connecting in parallel sockets
for the reception of standard types of plug-
in coil, transformer, and anode resistance.
The only switching introduced is a simple
break -key to disconnect the plate of the first
valve from the following grid or grid con-
denser when transformer coupling is em-
ployed, the key being operated by the
insertion of the transformer.

A diagram of connections is shown in
Fig. 1.

The Shorting Key.

Assuming the use of conventional types
of plug-in coils and transformers, and
cartridge anode resistances of the Dubilier
type, the components may conveniently be

mounted on an ebonite panel measuring
7 in. by 6-1 in. This should be drilled as
indicated in Fig. 2, the method of mounting
the components being clearly shown in the
photograph of the front of the panel.

If a Dubilier anode resistance is employed,
special clips should be made, as shown in the
photograph, out of spring brass or copper
strip, and mounted 11 in. apart, connections
being taken from the ends of the fixing
screws at the back of the panel. This
arrangement occupies less space than do the
clips and terminals supplied with the
resistance.

For the construction of the key previously
referred to, two strips of spring brass or
copper IV in. wide, and 21 in. and 2 in. long
respectively, are required. These should be
bent and drilled as 'shown in Fig. 3, and
screwed on to a piece of hardwood, well
dried and soaked in wax, measuring 11 in.
long by 1 in. wide.

In this connection it should be remem-
bered that when waxed wood is employed
for any purpose, it should be waxed before
being finally cut to size, for the waxing
causes the wood to shrink considerably.

Automatic Action.
The longer strip, when secured in position,

must be given a slight upward set, so that
it is normally pressing upwards against the

The single nature of the panel wiring can be seen
by the above photograph.

other, which is slit with a saw -cut for about
half its length in order to provide two
contact points, and thus ensure a good
connection.

(Continued on next page.)
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1 AN H.F. INTERVALVE
COUPLING PANEL.
(Continued from previous page.)

*-. -4. -

In order to ascertain the height of the
mounting block, a transformer should be
pressed home into the socket, and the block
'then made to the same height as the under-
side of the transformer spool above the
panel. When the key is in position and
the transformer inserted, the bottom key
spring will then be deflected by about in.,
due to the bent -up portion at the end.

Connection may be made to these strips
either by securing. the wire under the head
of one of the fixing screws, or by soldering
it directly on to -a clamped portion of the
strip.

Wiring Up.
Five terminals are provided on the panel.

Numbering from left to right, these are con-
nected respectively to the H.T. positive,
L.T. negative, plate of first valve, grid con-
denser of second valve, and grid of second
valve (i.e. to the other terminal of the grid
condenser).

The simplicity of the wiring will be
evident from the photograph of the under-
side of the panel and the wiring diagram
in Fig. 4; point-to-point connection being
as follows.

Terminal 1 (H.T. +)
is joined to one plug-in
coil terminal, one
anode resistance clip,
inner primary trans-
former winding, and
moving plates of vari-
able condenser.

Terminal 2 (L.T. -)
to outer secondary
transformer winding.

Low Loss.
Terminal 3 (first

valve plate) to the
other. plug-in coil
terminal and anode
resistance clip, outer
primary transformer winding, fixed plates
of variable condenser, and one key spring.

Terminal 4 (second valve grid condenser)
to the other key spring, and the inner
secondary transforiner winding.

Terminal 5 is only made use of when
transformer coupling is employed between
two H.F. stages. It must then be strapped
to terminal 4, thus short-circuiting the grid
condenser, and connecting the secondary
winding of the transformer directly to  the
second valve grid.

It will be obvious that in a circuit of this
kind there is a risk of introducing con-
siderable unwanted capacity, giving rise
to instability and loss of efficiency. The
following points, therefore, cannot be too
strongly emphasised.
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The coil holder should consist of a separ-
ate brass pin and socket, or should be of
the low -capacity type, as made, for instance,
by Lissen Ltd.

Separate valve pins, and not an ebonite
valve holder, should be employed for the -

plug-in transformer.
A condenser should be chosen having a

very low minimiim capacity.  This will be
the case if, when in the all-out position,
there is a clear space between the edges of
the fixed and moving plates. The maximum
Capacity should be .00025 mfd.

An Important Point.

The condenser is then suitable for tuning
the primary transformer winding, and will
be no detriment if the latter is required to
be aperiodic.

When using the panel, it is necessary
simply to insert the resistance, transformer,
or coil, according to which type of coupling

The coupling unit forms a neat and compact item in
the experimenter's workshop.

is desired, the condenser being kept all-out
Unless it is required to tune the anode coil
or transformer winding.

A word of warning must be given here,
however. 

When the transformer is plugged -in,
unless the key opens before the four legs
have made contact with the sockets, it is
possible -for the two windings to be con-
nected in series with the valve filaments,
across the high-tension battery.

The high-tension should therefore be

(Continued on next page.)
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THE TELEPHONE TRANSFORMER
By J. F. C.

* -----10-.4.--4-4-

TELEPHONE transformers are instru-
ments of a bygone age. At lea t, so
far as the average crystal set owner

is concerned, they are. But nowadays one
sees whole consignments of these articles
on the market at very low prices, and it is
certainly worth while for the keenly inter-
ested enthusiast in crystal and valve recep-
tion to procure one of these articles, and to
conduct a few experiments with its use.

Transformers of this type, which are
obtained from one or other of the various
suppliers of surplus War Office goods, are
generally articles which have been taken
from old pattern Government receivers.

CONNECTIONS MADE 715 THE AfOl/NT827277ANSPORA/CR .
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Usually they are in good order, and can be
relied upon to give a long period of useful
service.

Preliminary Preparations.
Having obtained a telephone transformer

of this description, the article should be
moiinted. The most convenient method of
effecting this end is to utilise some old
disearded wooden base for the purpose. A
pair of terminals should be placed at each
end of the wooden base (the transformer
itself being mounted in the middle), and
connections from the primary and secondary

windings of the,transformer led to each pair
of terminals respectively.

A transformer mounted in this manner
will be seen at Fig. 1 showing diagram-
matically the mode of making the necessary
connections from the primary and secondary
windings of the transformer to the baseboard
terminals.

The average resistance of the primary
winding of a telephone transformer is of the
order of 4,000 ohms. This winding is con-
nected directly to the set. The telephones
are included in the secondary circuit of the
transformer (Fig. 2), the secondary trans-
former winding having a resistance of
approximately 120 ohms.
L.R. 'Phones.

Of course, when a 4,000 -ohm pair of head-
phones is used with the receiving set, there
is no advantage to be gained by the use of a
telephone transformer. It is only in those
cases in which the experimenter has at his
disposal one or more pairs of low -resistance
(120 ohm) 'phones that a transformer of this
type comes into real service. Most low -
resistance 'phones in the possession of
amateurs are little used nowadays. A tele-
phone transformer, however, will immedi-
ately place these discarded 'phones on an
equal level with the high -resistance ones.

Some experimenters in crystal reception
claim that the use of low -resistance 'phones
in conjunction with a telephone transformer
results in a better clarity being given to the
signals, and a complete freedom from local
interference, such as generator hum. It is
doubtful, however, as a general rule, whether
these claims can be
substantiated.

However. be this
as it may, there are
many useful pur-

A good example of the trend of radio design in America. The model illustrated
is a multi -valve Grebe receiver.

poses which a telephone transformer
will serve in crystal and valve recep-
tion, whether by headphone or loud
speaker, and as these articles are to be
readily obtained nowadays at a fraction

7i-LEPHONE ATI4N5PORMER
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of their original cost, it is certainly
worth while investing a " bob " or two on
one of them, if only for the purpose of
making a closer acquaintance with the
properties of this useful type of radio com-
ponent.

wel

*
AN H.F. INTERVALVE

COUPLING PANEL.
(Continued from previous page.)

switched off before inserting the trans-
former.

As an additional safeguard, one trans-
former leg may be cut short, so that it does
not enter its socket until the key has broken
circuit.

It will be realised, of course, that similar
arrangements could be incorporated in the
permanent wiring of a receiver without
the necessity for introducing a separate
panel.
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ANEW type of aerial was submitted
to me recently which, although I
have not yet had time to test it

myself, is claimed to have great advantages
in regard to its property of picking up
electro-magnetic waves. This aerial may
be described briefly as being of the viral.
spring type, but with the convolutions of
the spiral metallically connected together.
For example, suppose a spiral spring be
taken and a bare copper wire pas3ed down
the centre, the copper wire then being
stretched aeross a room and acting as a
support for the spiral spring which is
threaded upon it. So long as the copper
wire and the spiral spring are both clean,
there will I e a reasonable chance of the
convolutionsor, at any rate, many of
them-making - electrical contact with the
copper wire. But after a little- time it is
certain that, owing to dirt and corrosion,
the contacts will become very bad, and,
in effect, the aerial will be equivalent to the
more or less familiar type consisting of a
spiral metal spring strung upon an insulating
cord.

A Novel Aerial.
In the new aerial, however, the convo-

lutions are separately and individually
soldered or spot-welded to the main
longitudinal conductor, the whole re-
sembling somewhat closely the grid of a
valve, except that the longitudinal con-
ductor is within the spiral instead of
being external to it, as it usually is in the
valve grid.

It will be- seen that the result is the
same as though a large number of metal
wire rings were separately soldered to a
straight conductor, 'except that by utilising
a. spiral spring in the manner indicated
above the labour of producing the product
is infinitely reduced.

For electrical purpoSes, the aerial must
be regarded, however, as a straight con-
ductor with a large number of metal rings
electrically attached to it at small and
regular intervals. I Understand that this
arrangement is patented, but there would
appear to be no reason why experimenters
should not try similar arrangements for
themselves.

Avoiding Interaction.
The lay -out of a set is a matter of much

more importance than is commonly ap-
preciated by the amateur constructor,
especially the beginner. It is often stated
in articles describing the construction of
particular types of receivers that the
components should .be arranged in such
and such relation to one another, and it is,
perhaps, not unnatural that the beginner
should regard these instructions as being
capable of a fairly liberal interpretation.
If he happens to have a panel of a somewhat
different size or shape from that described
in the instructions, he sets to work to re-
arrange the layout so as to suit the panel.

It is true- that in many cases a perfectly
good result can be obtained with an arrange-
ment quite different from that used by
the author of the article in question ; but,
at the same time, it should be, borne
carefully in mind that there are some
rearrangements which may make little
difference, whilst there are others which
may make all the difference to the efficient
functioning of the set.

So far as possible, the components
should be arranged in a regular sequence

*   1 1- -41.-     -4- *
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from the H.F. to the L.F. end, and con-
ductors carrying H.F. currents should not
be brought into proximity with conductors
carrying L.F. currents. Similarly, of
course, H.F. conductors should be kept
away from earthed conductors. Long
leads should be avoided as far as possible,
and the parallelling of leads is particularly
objectionable. I have already mentioned
in some recent notes the importance of
avoiding interaction in the case of L.F.
transformers, and the same applies in the
case of H.F. transformers.

In order to emphasise the importance
of a correct lay -out (that is to say, an

Popular Wireless, November 27th, 1926.

should not be dismantled and components
and wiring rearranged.

New Type of Loud Speaker.
I recently mentioned an invention in

connection with loud speakers which I
believe is novel, although on that point I
am not quite certain. J However, beyond
describing the idea for the information of
-readers of this journal, and examining some
experimental models, the invention, al-
though patented, was shelved owing to
the pressure of other work.

The idea, in brief, was to employ a double -
sided electro-magnetic system for a loud-
speaker unit employing the same or similar
coils and a similar magnetic system, except
that the latter was provided with pole -pieces
at the two opposite sides of the unit. The
unit is then fitted with two diaphragms
facing the two pole -pieces respectively.

It can be shown, theoretically, that with
proper arrangements the addition of the
second diaphragm does not seriously
detract from, the power available for
functioning the first, and it evidently
gives a considerable additional means of
communicating sound energy to the air.

I notice that in the United States a new
type of loud speaker has been placed on
the market using a double -cone loud

speaker, the unit
being at the centre of
the two cones, fitted
on opposite sides.
Whether it employs
the system mentioned
above, or not, I cannot
say.
In Phase.

It is interesting and
important to note
that with the double -
diaphragm arrange-
ment mentioned
above the two dia.
phragms are in phase ;
that is to say, they
both move inwards
together and out-
wards together, so
that when a wave of
compression is being
generated at the one
a wave of compression
is also being gener-
ated at the other,
and similarly with the
waves of rarefaction.
In the case of a
single -cone loud
speaker it might be
argued that the sound
proceeds from birth
sides of the cone ; but
here it should be

The wireless cabin of es. "Jervis Bay" which kept in daily touch with Sydney
(Austra ia) on its recent voyage to Plymouth.

arrangement based upon a careful con-
sideration of the foregoing principles),
it should be sufficient to mention that a
set which is foUnd to be operating badly,
or to break into howling on the slightest
pretext, may frequently be corrected and
put into perfect condition by removing the
components from the panel, or baseboard,
rearranging them in the proper way, and re-
wiring. So if you are using a lay -out which
is different from that in the book, and
you are net getting the results which you
were led to expect, it is always a question
worth considering as to whether the set

observed that when a
wave of compression

is being generated at one surface of the
cone, a wave of rarefaction is being gene-
rated at the opposite surface which may to
some extent neutralise the effect of the first -
mentioned.
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By OSWALD 3. RANKIN.

IF the filament potential of a modern
dull -emitter valve is permanently set
at the makers' specified figure, no further

Fig.

1 IT I

3.5 volts, the voltage to be dropped, or
" resisted," is .5, and if this is divided by
the current consumption of the valve,

which is 1 ampere, we get\ .5 1 = 5 ohms.

RESISTANCE WIRE
COPPER WIRE

Now for the length and
gauge of resistance wire. From
the table it will be seen that
No. 28 gauge is a likely pro-
position, this giving a resistance
of 4 ohms per yard ; thus, for
a resistance of .5 ohms we'shall
require 1 yards. But the
smaller the gau0-6 of wire the
greater the resistance per yard,
and since our aim is compact-
ness, it would seem better to
use a shorter length of finer
wire, such as No. 30 gauge,
which gives a resistance of 5.58
ohms per yard..

In this case we can use /49-
than a yard, but what of the
current carrying capacities -of
themfiner wires ? Will the
resistance become overloaded,
and heat up when in use ?
This may he quickly ascer-

glancing at the third
column in the table, where it

adjustments are necessary, for the Valve
will function efficiently at all times providing
the accumulator is kept* up to the mark.
This means, of course, that we can use a
'very simple and compact form of fixed
resistance or " resistor," in place of the
usual variable resistance, or rheostat,"
and the result is a great saving of space on
the -panel or baseboard of the set, and
fewer control knobs. Moreover, a number of
fixed resistors may be easily made up ..at
home at a trifling cost.

The Wire to Use.
To find the approximate length and

correct gauge of resistance wire to use it is
only necessary to study the figures on the
valve, glance at the table given below, and
observe the simple rule : resistance equals
the voltage to be dropped 'divided by the
filament current.

EUREKA RESISTANCE WIRE.

Size S.W.G. Ohmic Resist-
ance per yard.

Current
Capacity

18
20
22
24
26
28
30
32

.37
66

1.10
117
2.65
4.0
5.58
7.35

4.0
3.0
2.0
1-5
1.0

0.75
0.5
0.50

Thus,. assuming a 4 -volt accumulator
and a valve requiring, say, .1 ampere at

D-G 1v
4

*
will be seen that the safe load pacity
of No. 30 gauge wire., k,,-5 ampere. Our
valve takes only .1 ampere, so there is, of
course, a large margin of safety.

Having now decided upon the gauge
and approximate amount of wire, we will
pass out of the " office " into the workshop,
and find the exact amount by carrying out a
practical test with the voltmeter. It is
assumed, of course, that one cuts off a
length of wire several inches in excess of
the amount indicated in the table, for it is
alwa better to cut off too much than too
little.

737

A Similar Test.
There are two methods of carrying out

this simple test, one is indicated in Fig. 1,
where the correct length of wire is found,
carefully noted for reference, and then
wound on a suitable former. The other
method is shown at A B in Fig. 2 ; here
the whole length of wire is first wound on a
former of the same diameter as the former
ultimately used, the coil then being tapped
until the best position is found, when the
number of turns in circuit are then care-
fully noted and rewound on a former of
suitable length.

To proceed with the first -mentioned test
(Fig. 1), place the valve in a spare holder,
connect one filament terminal to one side
of the accumulator with a length of copper
wire, and the other filament terminal to
the other side of the accumulator with the
selected length of resistance wire, which,
assuming No. 30 S.W.G. Eureka wire and a
dull -emitter requiring a resistance of 4 or 5
ohms, should be about 30 or 36 inches in
length. Arrange this wire so that it lies
fiat on the bench, in worm fashion, connect
the voltmeter across the two filament

(Continued on next page.)
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(ontinued front precious page.) simple methods of mounting resistors
arranged on the latter principle ; at C
the endk of the rod are fitted with small

terminals; and gradually decrease the length
_

terminals; which, of course, are connected
of the wire until the voltmeter accurately to the endS of the winding, so that if fairly

b
registers the voltage specified by the makers stiff wire is used for wiring up the set, the
of the valve. If now the exact length of resistor needs no other support than the
wire is carefully measured, and noted, actual connecting wires. Round -headed
it is a simple' matter to: cut off similar screws may be fitted in place of the ter-

minals, the device then
being placed between
t wo spring brass clips,
in grid -lea fashion, or
mounted vertically, as
shown at D. The re-
sistors may also be
arranged on the plug-in
principle as indicated
at 'E, so that when
removed from the
six:het S they act as
switches for cutting off
the filament current.

When the correct
lengt li of resistance
\ v i re is found by the
Fig. 1 method,. -the -de-
s i and general
-arrangement of t h e
former is of little im-
portance, since, as we
have seen, the number
of: turns are not taken
into account, and pro-
viding the turns are well
spaced the wire may be
wound on plain rods or
tubes; 'or. on flat strips-:

. of any suitable insulat
ing material. If insu,
lated- wire is used the
turns may; of course,

lie close, together.
Diagram F (Fig. 3) shows how a multi -

resistor may be wound on a single length
;off rod or tube, the windings being connected
to small terminals which .also form the
contact points for circuit connections, and
'diagram Ci shows how, number of re-
sistor; might be fitted with soldering tags
and mounted vertically on a- sinalf' strip
of ebonite.

Multi -Resistor Possibilities,

40--------4-4-4-,-*--0----*" having a corresponding number of threads, -

HOW TO MAKE -4 and fill the threads with the same gauge

FIXED RESISTORS.
of wire.

Diagrams C+ to- E (Fig. 2) shoW three
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lengths and make up any number of
resistors for use in conjunction with valves
of the same type.

Mounting the Resistor.
Before passing on to the winding and

mounting of the resistor, we will consider
the second method of finding the correct
amount of wire (A B, Fig. 2). Here the
former receives first consideration. This is
made from a 2i -in. length of 1 -in. ebonite
rod, which is screwed g in. Whitworth.
Each end of the rod is previously drilled
and tapped to take 8 B.A. screws, small
brass links then being fitted as shown.
The windings lie in the threads cut on the
red, the ends being secured under the links
or screwheads. The lower ends- of the
links are then screwed to the ends of a
rough wooden base, and a connection is
taken from one of the links to one .filament
terminal on the valve holder. One accu-
mulator terminal is connected, via a flexible
lead, to a small safety -pin which is inserted
between the wooden base and the under
side of the winding in the manner shown
at B (Fig. 2), so that the moving limb will
make contact with any turn of the winding.
The other side of the accumulator, and the
voltmeter, are connected as shown in Fig. 1,
the pin then being moved about until the
desired voltage is obtained. The number of
turns between the valve filament terminal
and the pin are then counted ; it is then
only necessary to prepare another former

Returning to the multi -resistor idea,
there is no reason why we should not
connect one side 'of each winding to a
common_lead, or busbar, for in most sets
the resistances are " tapped " off the
common L.T. negative lead. This may be
effected by mounting the resistors on a
strip of sheet brass in the manner shown
at H, and connecting the lower ends of the
windings to same. The strip may then be
screwed down to the baseboard and con-
nected to the L.T. lead at any convenient
point. Such a method will only apply in
cases where the resistors are all connected
to the same L.T. lead. Different types of
valves may be used providing the resistors
are wound to conform with their require-
ments, and the upper end of each resistor
correctly joined to its respective valve
socket.

Diagram 3 depicts a simple flat type of
resistor former which consists of an odd
piece of hardwood, fibre, or ebonite, having

its edges notched in order to separate the
turns of the winding. If good, dry hardwood
is used, the most suitable method of notch=
ing the edges is to procure a long tip.
WhitWorth bolt (screwed up to the head),
place this in the fire until it beconies red
hot, and then press the edges of the former
lengthwise on the "thread. The impression
left by the heated thread forms the neces-
sary spacing notches, which may be deep-
ened, if necessary, with a small three -
cornered file or a hacksaw. Such a resistor
may be mounted in many different ways,
The plug and -socket system will be found
most effective, since, as pointed out above,
the component then serves a double
purpose.

Converting Existing Rheostats.
The possibilities of the open coil resistor

may interest -some readers. Such a device,
in multiple form, is shown at K, where the
wire is first wound over a pencil and then
stretched out in spring fashion and attached
to the sides of a simple frame built up from
strips of hardwood. The coils might be
enclosed in small, insulated tubes provided
with metal end -caps so as to resemble
ordinary grid leaks.

The problem of converting existing
rheostats into fixed resistors is also worth
considering. One simple method is shown
in Fig. 4, where an ordinary rheostat is
connected up in place of the length of
resistance wire in Fig. 1, and carefully
adjusted until the required voltage is
registered. The position of the arm will, of
course, depend upon the type of rheostat
to be converted. Assuming one-third of
the entire winding sufficient to give the
required resistance, we then obtain three
separate resistors by simply dismantling
the rheostat and cutting the ring into three
equal sections. Each section might then
be flattened out, again tested, and finally
screwed down to the baseboard of the set
and connected to the valve.

Scope for Experiment.
The compressed carbon type of filament

rheostat does not lend itself so readily to
the purpose. At its best it is never so
reliable' as -the wirewound resistance, and

I, 4.
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if it cannot hold its own as a variable
resistance it would indeed stand a poor
chance as a fixed resistor. Readers are
therefore advised to adhere to the more
reliable method of using wire, even at the
expense of a little inconvenience and loss
of space. The wirewound fixed resistor has
come to stay, and experimenters will do well
to devote a little effort towards improving
present desigis.
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NOW A Brandes
STRAIGHT LINE FREQUENCY

It will be obvious from the
table of new B.B.C. wave
lengths given below that, a
condenser in which the dial
reading varies directly as the
frequency will give a more
uniform separation of stations
than one in which the. dial
reading varies directly as

the wave length. This is

particularly apparent in the
lower wave lengths.

With this condenser a positive
movement for approximate setting
is obtained by turning the 4"
diameter dial which is provided
with finger grips for this pur-
pose. The final critical setting
is obtained by turning the 24"
knob which actuates the slow
motion mechanism.

Low dielectric losses and the
complete absence of backlash
are ensured.

Price '0005 - 18/6
'0003 18/-

1. A handsome 4" dial engraved with clearly
marked divisions and provided with finger grips
for the approximate setting of the condenser.
2. The large knurled knob 2k" diameter
operates the patent vernier mechanism foi fine
or critical tuning.
3. A minimum quantity of highest quality
ebonite ensures low dielectric losses.
4. The single hole fixing bush has a knurled
face to ensure a firm grip on the panel.
5. Ball bearings fitted into cone shaped races
prevent shake and backlash.
6. A pigtail flexible connection ensures perfect

CONDENSER
SLOW MOTION LOW LOSS

A typical tuning curse is shown Lelow

rare cummit,
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Actual 'curve of Brandes *0005 mfd, S. L. F. Slow Motion
Condenser used with a loose -coupled circuit comprising No. 35
unturned aerial coil and No. 5o tuned secondary coil.

Numerous Advantages :-
contact between the frame and the moving vane
system.
7. Brass vanes and spacing collars chemically
cleaned ensure perfect contact.
8. Conical bearings at base prevent shake and
backlash.
9. The Slow Motion is transmitted to the
moving vanes through a carefully designed
friction clutch by means of a train of wheels
having a finely knurled surface which ensures a
very smooth reduction movement without jump
or slip.
10. Specially designed spring bearings keep the

Brandes Straight Line Fre-
quency Slow Motion Low
Loss Condenser has been
specially designed to provide
a straight Line Frequency
tuning characteristic and to
bring in the B.B.C. Stations
well spaced out over the
major portion of the dial,whilst.

at the same time main-
taining the compact form
which is so very essen-
tial in the back -of -panel

instrument.

The following table shows the
new wave lengths of the B.B.C.
stations with their corresponding
frequencies :-
Call Wave
Sign Station Length Frequency.

2 BD Aberdeen
5 IT Birmingham

1.491 8 metres 61G k.c.

5 SC Glasgow 405.4 740
2 ZY Manchester 384.6 780
2 LO London 361.4 , 830
5 WA Cardiff 353 850
2 BE Belfast 326.1 920
5 NO Newcastle 312.5 960
6 BM Bournem'th 306.1 980
2 LS Leeds .. 297 1,010

Bradford 294.1 1,020
Other Relays 288.5 1.040

train of wheels in intimate contact and by
exerting a gentle pressure on all the moving
parts entirely eliminate backlash.
This Condenser will provide a Straight -
Line -Frequency tuning characteristic with the
stations within the B.B.0 frequency range well
spaced over the dial. The shape of the moving
vane is designed to provide a small compact
condenser having a straight -line -frequency tun-
ing characteristic without taking up a large back -
of -panel space. Most other S.L.F. Condensers
have a long narrow vane with a very wide swing,
taking up a lot of valuable space at the back of
the panel.

BRANDES LTD., 296, REGENT STREET, WA. WORKS : SLOUGH, BUCKS
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Ask your dealer
about the new
EDISWAN
ECONOMY

VALVES
QUARTER -WATT
POINT ONE RANGE

t-lhere is an Ediswan
'Valve for every Maims

Purpose
FIT EDISWAN VALVES
AND NURSE YOUR SET

This book
is written in
simple, non-
technical lan-
guage. Anyone
can follow the
directions.

V9.
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Pt IT
OVSELF
Otis Wonderful
3 valve set in
3 hhanours for less

t
3 pounds

(You too can make this super
P.C. Threesome Resistance -Coupling set

IT'S EASY-you can do it in an evening.
For local and high -power station work this
amazing set will surprise even the most
critical of listeners.

Beautiful, mellow, natural reproduction, with
an abundance of volume, has been made pos-
sible by the employment of two new Ediswan
Valves-R.C.2 and P.V.2-in the new
quarter -watt POINT ONE ECONOMY
Range.

Get this Ediswan FREE Booklet and full-sized
blue -print.

Fill in the Coupon NOW!
Applications for the FREE blue -print and FREE
book of instructions will be dealt with in rotation.

EDISWAN
To THE EDISON SWAN ELECTRIC

CO. LTD., Ligvne.

,Adrires's
PLEASE USE
BLOCK LETTERS

I23/5,Queen Victoria St.,London, E.C.4

Please send, post free, presentation
copies of the " P.C. Threesome "
Instruction Book and Blue -print.
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THE term " layout " is such
an often - used one that
probably not one of my

readers is unfamiliar "with it,
but I wonder how many fully
realise what it is intended to
convey. " Oh," you say, " it
merely means the position of
the various components in a
receiver." Yes, means " that,
but not merely that, for it also
embraces each lead and con-
nection matle between those 
various components.

Let me explain. Most are
familiar with the circuit  em-
ployed in 'a One -Valve set with-
one H.F. stage, and most of you,
probably, realise that there can be nil
kinds of designs, flat panel, American type,
and so on, incorporating that circuit.
With those designs all sorts of layouts are
possible, but you will find in ninety-nine
cases out of a hundred that the layout
decided upon by any one experienced
constructor will be very similar to that
employed by any other constructor who
knows what he is doing. In short, the
components are so arranged that the
stages come in their proper sequence and
the wiring is simplified as much as possible.

No one in his senses would put-in
the case of an -American baseboard design
-the variable' 'condenser on the right,
the aerial on the left and the coil holder
up near the aerial terminal. This- would
leave long tuning leads between the con-
denser and the rest of the circuit and would
be asking fdr inefficiency.

That is an obvious case, but where
more complicated receivers are concerned,
or where ultra -sensitivity and efficiency
have to be considered, layout plays an
extremely important part. And here, when
I say layout/I also include panel layout, oi
the relative position of the control-

Arranging the.Controls. -

Where easy control is to be obtained,
the various tuning dials, rheostat knobs,
etc., must be placed ready to hand so as
to simplify the handling of the set as far
as possible, but, unfortunately, a com-
promise between extreme operating efficiency
and appearance has to be made in a great
many cases, or the set would look very
strange and unorthodox, However, as
far -as possible, the operation side of the
question should be considered before that.
of mere appearance, because, to a large
extent, the success or failure of the set,
however well made the components may
be and however good the circuit, will depend
upon the ease With whiCh the 'Set can' be
handled, quite apart "from the efficient
arrangement of the interior of the' receiver.

So the first thing to do when, you ;,decide
to bUild a wireless set and have chosen
the circuit and type of panel (either upright
or flat), is to think carefully over the layout
from all points of view.

Take your components and place the
control dials on. the panel in the positions
you would like them to occupy-the posi-
tions that appeal to you most from the point

An example of well -
spaced coils. They have
been so mounted that their
magnetic fields will not interact.

I IBy K. D. ROGERS.
(Assistant Technical Editor.) :

I I
*.4-4-4-4-4.-444-4-4-4-4-4-4-4-4-.4-4.*

of view of handling the set. Then re -arrange
them until the appearance and efficiency
point of view are merged and you have the
best compromise between -the two, bias
always being given towards the efficiency
part.

Then place the interior components
in position, as you think they will fit' in
best with the layout of the panel, and you

i Hie Various connections
 you move the components

nbout and should avoid long
plate and grid leads like the
plague.- From a sheer efficiency
point of view I like to layout
,ino3t of my components in the
exact order in which they occur.

In other words, imagine you
are 'a WireleSs.signal and follow
its path,..dropping the core-

. ponents into position as you go
along and keeping all " live "
wires, (H.F. and L.F.) as short
as possible. It is not an easy
task to get things exactly as you
would like them and still to make
the set look nice, but by carrying

out the operation as described you will make
a much hurter job of it than by studying
appearance alone or by merely laying out
the components equally so that the base- .
board and panel are evenly covered.

Short Leads Essential.
When the components have been placed

in their final positions, the wiring up can
be commenced; and here it is best that the
filanrents, all L.T. wiring in fact, be done
first. This is because in the majority of
sets these connections can be tucked away
anywhere and arranged so that maximum
space is left for the other wiring. The
L.T. wiring is at earth potential so can

Members of the Tottenham Wireless Society deinonstratirit coil winding during the recent
radio exhibition held,by that Society.

will probably haVe a shock. Maybe
the coil holder won't clear the variable
condenser or the L.F. transformer, and so
on, and you will have to rearrange things
again'.

. .

Well -Spaced Components.
All this takes a long time to describe, but

it can be carried out quite rapidly in prac-
tice and is not nearly so tedious as it.
sounds.

This time arrange things so that they
have ample space between them-keeping
to the original panel layout as far as
possible. This part `Of" the busineSs must
be done much more carefully, for you should

be carried along. all round the set if desired,
without causing any trouble.

Not so the grid and plate leads, which
should be ' as short- as possible and well
separated-grid and plate leads never
being allowed to run parallel to each other
unless they are a considerable distance
apart. In this respect, the word " never "
should be your maxim if possible, but if
" sometimes " has to be employed, it should
be very seldom.

I recently had a case of the most annoying
kind, which' shows how careful one, must
be even when hooking up an apparently
" harmless " receiver. I had occasion

(Continued on next page.)
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THE IMPORTANCE 4

OF LAYOUT.
(Continued from precious page.)

to try out a circuit which employed three
valves, all resistance -capacity coupled and
using no reaction whatever. There it was,
one valve, the detector, acting on the
anode bend principle, resistance -coupled to
another and this latter resistance -coupled
to a third. That was all there was to it-
apparently.

On the face of it it looked as if a nice
compact; receiver could be built, and as
no reaction was employed and the plate
circuits of the valves were quite aperiodic,
I did not'expect any trouble. Furthermore,

In other words, reaction was taking place
and the set was not far from oscillation.
Consequently, tuning was sharp and the
H.F. component in the plate of the detector
got mixed up with the L.F. and so caused
serious distortion. The build-up of ampli-
fication was remarkable and on "spark the
set would have been ideal: But it was no
good for telephony.

Watch the Wiring
More careful spacing cured the trouble

and now the set, with the same components
and valves, is operating perfectly. Purity
of reception is obtained and the tuning is
as it should be-flat: This is, of course, a
detail, for the set is solely intended for local
loud -speaker work, and for such has finally
completely justified its existence.

That, I think, is a very unusual example
of the effect of thoughtless layout. The

A portilin Of the crowd assembled at the Memorial Hall, Dayton, Ohio, to listen to the broadcast of the
Dempsey -Tenney fight.

no components capable of giving out a
magnetic field (except the wire itself)
were employed.

I built, the set; beautifully compact but
not crowded, and ideal -from an operating
point of view. On test I received about
30 per cent. more amplification than
expected, but--,nd a very big but it was-
the results were anything but pure. What
was happening ? The set 'was resistance
coupled, had matched valves and imped-
ances and all that sort of thing, and yet,
although amplification was good, results
were not at all satisfaCtory.

An Unexpected Effect.
The tuning of the set gave me the clue.

Instead of being flat on the local station
-two miles away-as- I had . expected,
it was dead sharp, almost like a. super -
het. and with two degrees on the '0005
aerial_ condenser (the only one) -all trace
of the station was lost. Connections through-
out the set were perfect, so only one thing
could be causing that sharpneSS-the set
was all but oscillating, at -H.7. - -

What'..liad happened was that the first
valve plate lead ran alongside the aerial
lead (the set was loose -coupled with &perio-
dic aerial coil of 50 turns) for about 1 in.,
and this, together with the self -capacity
of the valve and the - fact -that a negatiVe.
bias Alas 'employed' on it in 'order to use
the anode bend principle, was sufficient to
us.use an H.F. feed -back.

circuit appeared so harmless that I was
taken off my guard, and although no obvious
errors in spacing were committed the wiring
was not laid out as carefully as it would
have been if I had more carefully considered
the matter.

So, in building any set, no matter what
it may .be,.you cannot be too careful about
that all important feature-the layout.
It is no good having super -efficient com-
ponents and expensive valves if a bad or
careless layout is going to ruin the whole
affair. Watch those H.F. leads and then
-watch the L.F. Suspect every wire of
possible interaction and you won't, go far
wrong. It may not always be necessary,
but if you neglect it you will come up
against a snag some time or other, and it
may take a long time and much searching
before the cause of the trouble is ascer-
tained.

Sets designed and described in these 
pages can be relied upon as regards layout,
but where deviation from design and where
home-made sets are made up independently
of published details, then every constructor
should carefully consider his layout and
act accordingly.

Where multi -valve sets am concerned it
is sometimes advisable to sacrifice a little
of the appearance of the wiring and use
direct leads' of round - tinned copper wir*
rather than eMploy square wire and those
beautiful right angled bends that add so
much to the internal appearance.

*

SOLDERING TAGS.
By HUMPHREY PURCELL.

*4-s- *
SQLDERING tags are fashionable. _ They

" came in " with square wire, but
even though one may prefer to wire

up with the easier, and equally efficient,
No. 18 S.W.G. round wire, there_ is a
definite advantage in using them.'

The alternatiyes to .the use of soldering
tags are either to screw down the looped
wire under a nut and washer, or to solder
direct on to the shank of the terminal or
component with which contact is desired.

The screw -down methOd might, at first
sight, seem at least as efficient as the use
of soldering tags, because in the one case
there is only one joint with a simple
mechanical contact, as compared with a
double joint consisting of the mechanical
contact between the tag and the fixing nuts,
and the additional soldered contact between"
the wire and the tag. But there is la differ-
ence between the value of a screw -down
contact on to a ldop of wire and a screw -
down contact on to a tag. When screwing
down a loop of wire it is seldom possible
to use great pressure, because to do so may
either splay out the loop or twist the wire
out of the direction in which it is desired
that it should run. When It tag is used, to
which the wire is to be soldered later; there
is no restriction as to the force that. may be
used in screwing down, and - the nuts will
bite into the tag, thus giving agreater area of
contact than is Possible With a loop of wire.

Direct Soldering .

Soldering direct on to the end of a
terminal does of course give a very satis-
factory contact when it is properly_ done,
but the practice introduces several complica-
tions :

1.,A pdor connection is easily made, duo
to faulty adhesion of the solder to the
terminal, and if this should occur, tliechance
Of its escaping -deteetion is greater than
when the joint is made by means of a tag.

2. The application -of heat to the terminal
may loosen its -hold on the panel.

3. If the terminal should work loose in
course of, time, there is danger that the wire
may break away, with disastrous results.

4. The joint is mechanically weaker than
when a tag is used, and a joint of this kind
cannot be relied on to hold components
(such as fixed condensers) in position.

5. If the set is not intended to last for
ever,' the task of dismantling will be more
troublesome.

Simplifying the Wiring
Soldering tags have, therefore, the

advantages that they simplify the task of
wiring up; and add strength to the structure
of the set if they are used properly. Suit-
ahte tags of plain brass, or tinned brass,
should be used ; they should be provided
with a small hole at the end, into which it
is possible to insert the connecting wire, if
a right-angle bend is made in this about

in. from the end. It is -remarkably easy
to get a good blob of solder to cover this
contact, so that the wire and the tag are
for all practidal purposes one piece of Metal.
Needless to say, the' tag should always be
held between two nuts, and should not be
used between one nut and the panel.
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Turn your gramophone

powerful radio

Loud Speaker

fth) 13/6 this

Christmas-
(Here in four

weeks !)

THIS is easily done with the
LISSENOLA Loud Speaking Unit,
and with equal success you can

attach the LISSENOLA Unit to any kind
of horn -or by following the full size
patterns and clear instructions given
with each LISSENOLA unit you can
build a horn for it for a few pence which
when finished will stand 241, ins. high
with a flare 9 ins. square. This is all
you need to add to the LISSENOLA
unit to make it a big, powerful, senior
model loud speaker.

Put plenty of power through t h e
LISSENOLA--220 volts and more and
you will not make it dither or resonant.
That is because of its splendid magnet,
non-resonanting case and strong, con-
centrated mechanism.

1

Full directions
a n d full-sized
patterns for
making this
horn are given
with every
"LISSENOLA."

LISSEN

A cone dia-
phragm loud
speaker c a n
easily be con-
structed. The
illustrc on
shows one
method of

mounting.

The "LISS-
ENOLA " in-
stantly con-
verts any
gram ophone
into a loud

speaker.

)4
--s-,--611W

into a

SEVEN DAYS' TEST AT HOME.
Test the LISSENOLA at home against
the most expensive speaker you can find

if you don't prefer the LISSENOLA
for tone and power take it back to your
dealer or send it back to us and your
money will be refunded.
It is no miniature loud speaker you
build when you use the LISSENOLA
its tremendous power and fine tone
quality are now appreciated in tens of
thousands of homes.

Obtainable at any dealers.

THE LISSENOLA
Made golden -toned ,
for your enjoyment j

The "LISS-
ENOLA" Reed
Attachment
( pat. pending)
for use with
cone dia-
phragm loud

speaker.
Price I -.

I6

LTD., 8-16, FRIARS LANE, RICHMOND, SURREY.
Managing Director : 'THOMAS N. COLE. L. 122.
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XMAS PRESENTSPRESENTS

PHILIPS H.T.
SUPPLY UNIT

gives an unlimited and steady flow

of current that will operate a set
of any size at a cost that is almost
negligible.

Price complete £7 - 10 - 0
Both units are suitable for

PHILIPS
RECTIFIER

charges radio batteries silently and

cleanly, automatically regulating
the current supply and needing
no attention.

Price complete £4 - 0 - 0
alternating current only.

Two Philips
Products very
suitable for
Xmas Presents

PHILIPS
=
=

.-- Advt. Philips Lamps, Led., Philips House, 145, Charing Cross Rd., London, W.C.2.== =
IIIIMI1111111111101111i111111111111111111111111111111111111101iiilliiiiitilffiliiMiliiiIIIIIM 5.
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I SOME COMMON FAULTS.

FROM A CORRESPONDENT.
*
THE following is a brief account of some
1 of the faults which commonly occur

in receiving sets and the best means,of
repairing them. The partial or total failure
of a receiver may be due to some very small
cause which could easily be put right if
the owner only knew the proper way of
going about the business.

A fall in signal strength is a very common
mishap. Unfortunately it may be due to
one of 'many causes, and it is therefore ad-
visable to run over 'these points to see
whether everything is in order. First
examine the batteries; the H.T. battery
especially is a frequent source of trouble.
Test. the battery with the aid of a flash -
lamp which is placed across each 3 -volt
tapping at a time. Faulty cells should be
short-circuited with a piece of wire.

Causes of Fading.
The accumulator should be tested under

actual working conditions. Otherwise the
voltmeter gives a misleading indication of
its true state, because when the accumu-
lator is switched off the set its voltage rises
rapidly.

Then examine the earth connection. In
dry weather the soil around the earth plate
loses its conductivity and sets up a high
resistance in the- oscillatory circuit. The
result is a mysterious falling off in signal
strength. The remedy is to prepare a
solution composed of a quarter of a pound of
'ommon salt to three gallons of water, and

to pour this solution over the soil in the
neighbourhood of the earth plate.

The peculiar phenomenon known as
fading may he due to several causes. When
it occurs during the reception of a distant
station it may be due to atmospheric or geo-
graphical conditions, unfortunately beyond
human control. If it occurs when the local
station is being received it is probably due
to a fatilty grid leak or possibly the'swa-ying
of the aerial. Try the effect of a grid leak
with a lower resistance and tighten the
aerial.

Eliminating Distortion.,
Scratchy sounds are apt to be very

troublesome, and the source of the trouble is
often difficult to trace. Scrape the valve
pins free of oxide .with a penknife, clean
the switches with a soft rag. If the vanes
of the variable condenser are bent at all,
carefully adjust them so that they do not
cause a "short." Make sure that the H.T.
battery is not run down ; dry batteries
when in an exhausted condition are apt to
produce annoying buzzing and crackling.
Examine the leads to the headphones.
When the flex is frayed partial short-circuits
often occur.

Distortion is a very serious fault and is
generally due to too much reaction or a faUlt
in the L.F. amplifier. On no account use
more reaction than is absolutely necessary,
and when receiving the local station it is
better to do without it altogether.

The standard broadcast receiver at the South Kensington Science Museum which is demonstrated
regularly for the benefit of the public.

Make sure that the kraiAfp SE

is a reliable one. If not it PPed,
and the owner would be well advised to
exercise great care in the choice of its
successor. The chief point to remember is
that the L.F. valve must always be kept
working on the straight portion of its
characteristic curve ; therefore use a high
anode voltage of 100 volts or so with about
4 volts on the grid as negative bias.

Occasionally distorted signals are due to
a neighbour's carelessness or ignorance in
allowing his set to oscillate. In such cases
a tactful note, together with helpful advice
on the subject of reaction, will generally put
matters right.

IS EBONITE
WORTH WHILE?
By HUMPHREY PURCELL.

-4-----t---- -4.- -.0- -1.--

THE present fashion is to mount as few
components and terminals as possible
on the panel itself, and at the same

time to space things out more and more. The
3 -valve or 4 -valve set of to -day frequently
measures 24 or 30 inches in length, and, as
everyone knows, ebonite is sold by the inch.
To buy a really good ebonite panel for an up-
to-date set may cost fifteen or twenty shil-
lings, and it may then carry merely a couple
of variables, a rheostat, and a jack or two.

What is the advantage of an ebonite
panel ? It looks pretty when it is new ;
but the colour fades, and it shows up
dust badly. It is fairly strong ; but the
panel is no longer required to bear any
great weight. It is " safe " electrically ;
but no severe electrical strain is applied to
it. All the parts that touch the pallet
nowadays are at earth potential. Some of
them may be connected to L.T. minus and
others to H.T. plus, but it is not necessary
to use ebonite to guard against a leakage
of direct current. Dry wood is quite
satisfactory.

Points at "Earth Potential."
Let us consider the points of a set that

require careful insulation. The aerial
terminal: there is no need for this to be
on the panel ; it may be on a small piece of
ebonite at the back of the set, or it may be
Provided on the coil itself if auto -coupling
is employed in the aerial circuit. Valve
holders, coil mounts, neutrodyne con-
densers, grid condensers, grid leaks : thcs
are all arranged to mount on the baseboard,
and are adequately insulated. Variable
condensers : the later types are constructed
so that the fixed plates do not come in
contact with the panel, and the moving
plates are usually connected to earth (or
to one of the batteries, which are, of course,
at earth potential). Rheostats : many are
suitable for baseboard mounting, but in
any case they are at earth potential, as are
telephone jacks or terminals.

There is really nothing that .requires a
big sheet of ebonite. A terminal strip, or
even two, will be necessary, but for the
rest,  a piece of I in. mahogany or oak,
nicely figured and -polished, will be just as
efficient as the most expensive black stuff,
and if well selected and fitted, will probably .

improve the appearance of the set.
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The

BROADCAST NOTES.
FROM OUR BROADCASTING CORRESPONDENTS.

Dead Hand-Xmas Programmes --A Question of Cash-Broadcast
News Service-Opera News.

The Dead Hand.
AS prophesied in this page, the new

Constitution of British Broadcasting
has departed radically from the

recommendations of the Crawford Commit.
tee. The point which the latter placed
pre-eminently in the foreground was freedom
from Post Office interference on the pro-
gramme side. The new Licence devotes
several clauses to making sure that no such
freedom- is attained. The censorship of
the Post Office officials is to be much more
intrusive and absolute than it has been
under the regime of the company.

-The assurances of the P.M.G. in the House
of Commons have not quieted misgivings.
It is notorious that the inner junta of
officials at the Post Office were determined
to make Broadcasting a permanent sub-
section of their Department. So far at
least as the written constitution is concerned
they have succeeded in flouting both Parlia-
ment and public opinion. But the Cor-
poration would be well Advised to exploit
the collateral assurances of the P.M.G. to
the utmost.

Tho only really satisfactory feature of
the new documents is the inclusion of
Mr. Reith as first Director -General. Even
this is qualified by the obvious blunder
of not putting Mr. Reith on' the Board of
Governors. The real reason for this, of
course, is that the Post Office officials are
terrified of Mr. Reith, and they feel the
need of placing him under a constitutional
handicap. Where they have miscalculated,
however, is in failing to recognise that
handicaps of this kind only spur him to
greater effort, and a more relentless policy.

Christmas Programmes.
Among the programmes already arranged

for the Christmas period are the following :
Humperdinek's Opera, " Hansel and
Gretel," for Tuesday, December 21st ;
special Radio Pantomime for Boxing Day ;
Bach's Christmas Oratorio, Sunday, Decem-
ber 26th.

On New Year's Eve there will be a special
transmission reminiscent of the many and
varied phases of Broadcasting during the
four years of the B.B. Company.

Variety Events of Interest.
National Wireless Week programmes did

succeed in proving one thing conclusively,
and that 'was that the real trouble in con-
nection with- B.B.C. variety and vaudeville
is lack of money. The variety shows of the
special week were all first class. They were
organised and gathered by the normal
staff. The only difference was that a
reasonable amount of money was available.

On Wednesday, December 1st, there will
be a special performance of Felgate King's
Revels of .1926, a concert party including
the following artistes : Elsie Mayfair,
Gladys Holliday, Anna Clive, Henry Hearty,
Charles Baines, and Felgate King. Holt's
Saxophone Octet will make their micro-

*

phone debut on. Thursday, December 2nd.
Marie Dainton, of music -hall fame, will be
heard on Tuesday, December 7th.

A Question of Cash.
Exposures in POPULAR WIRELESS were

largely instrumental in arousing such a
volume of public opinion against the
original plans of the Treasury that at the
last minute the Government yielded, and
the financial arrangements of the new
Broadcasting Authority are much more
satisfactory than there was any reason to
anticipate. There is established, of course,
the dangerous principle of the " right to
raid " before the service is developed.
But in practice the Corporation should not
be unduly hampered, especially as it can

A good example of a camouflaged American
radio receiver: the Bosch " Ambaroda".

borrow up to £500,000- The money avail-
able for current expenditure during 1927
will be of the order of £800,000. There
should, therefore, be no further delay in
at least some of the ambitious programme
projects the B.B.C. has been impatiently
nursing for months past.

Broadcast News Service.
According, to its constitution the new

Corporation can collect and distribute its
own news. It is understood, however,
that the policy of the Broadcasting Com-
pany in this respect will be closely pursued.
There is no present intention to set up in
opposition to the press or the news agencies.
Negotiations are Actually in progress for
another agreement similar to that which
has enabled the company to provide its
attenuated news service during the past
four. years. It is hoped that the new agree-

ment will allow a considerable extension of
present facilities. For instance, it is almost
certain that at the next Derby a narrative
account from the course will be broadcast.
Other similar occasions will be the subject
of descriptive broadcasts, if impending
discussions are successful. If they are not
successful, then the Corporation may have
to fall back on its own resources and enter
into a cut-throat competition with the press.
This is regarded as a most unlikely even-
tuality.

The Prime Minister's Son. -
On Saturday, December 4th, Mr. Oliver

Baldwin, the Prime Minister's son, will
broadcast through all stations from Bir-
mingham one of his own short stories. He is
repotted to have an excellent microphone
voice and manner.

The German at Dundee.
A sign of stiffening Post Office surveil-

lance is contained in the announcement
that at the last minute a talk on the League
of Nations by a German professor at
Dundee was cancelled by the Post Office
after acceptance by the B.B.C.

Clamour About Cackle.
The wise B.B.C. decision to eliminate a

large proportion of the public dinners from
programmes has led to protests from in-
terested quarters. Some parliamentary
pressure is now threatened. It is to be
hoped that interference of this kind through
parliament will not be successful. If it is,
there will be a new and grave menace to
the entertainment value of the programmes.

Chief Obah Mehewhe.
London will provide an absolute novelty

programme on Wednesday, December 8th,
when Chief Obah Mehewhe and a group of
his Yoruba tribe of natives from Central
Africa will put on a typical native show.
There will be a call to morning prayer, a
march of the tribe to battle, a return from
victory ; after which the chief will broad-
cast a special message to British listeners
in his own tongue. This will be translated
by another member of the tribe who has
acquired some little knowledge of English.

Opera at Aberdeen.
The current revival of the quality of

broadcasting from the Scottish stations is
reflected in the announcement that on
Saturday, December 4th, Aberdeen will
give a repeat performance of the concert
cp2ra, " The Romance of Spain," written
by Norman Ingram with music by Vincent
Thomas. lFhe chorus will he from the
Lyric Opera Company, and the soloists will
include Miss Alice Moxon, Miss Dorothy
Forrest, and Mr. Stuart Robertson. The
opera. will be under the direction of Mr.
Irvine S. Cooper.

New York Calls Britain.
THE surprise birthday greeting from

America, which was relayed to
listeners during the closing programme

of the B.B.C.'s Birthday Week, was by
common consent the best American relay
we have had. Reception was exceptionally
good, and as the speech was addressed to
us over here, it was far more significant,
than just a chance -heard American pro-
gramme. I hope the Keston receiving
station will continue to look out for a
chance to snap up these overseas pro-
grammes now and then.
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PLANNED FOR POWER,
PLANNED FOR PURITY
-it makes a whisper loud,
LISSEN has produced a transformer which has

revolutionised all previous ideas about trans-
former performance and price.
It is not always the best transformer available that may be
specified in any circuit. You are free to choose your own parts
-we give you seven days to find out that you cannot get a
better transformer than the new LISSEN.
Never again pay a high price for a transformer. No matter what
may be specified always use a new LISSEN in place of it. You
will save money and distinctly gain in tone, purity and power by
using the new LISSEN. Compare this against any, no matter what
price-you cannot beat it for tone, purity and power. It fully
amplifies every tone, every note, every harmonic, every overtone
-many expensive transformers will not do that-BUT THIS
NEW LISSEN DOES IT.
That is why we have withdrawn all our own expensive trans-
formers which have been on the market and largely sold for
several years past.

SEVEN DAYS' TEST
If you don't prefer the new LISSEN against every other trans-
former you may test it against, take it back to your dealer or
send it back to us.

AND GUARANTEED
Fill 12 MONTHS:

'1 1' ST I f FOR
7 DAVS.

Tuzas ra'tio 3 to 1
Resistance ratio 4 to 1
The it for 1, 2 or

3 stages L.F.

It will suit every circuit and every valve you will want to use.
The unheard of low price for such a high grade master part is made possible
by a huge production programme, special plant, a determination to place
big powerful amplifiers within the reach of all who care to build them, aad our
new direct -to -dealer policy of distribution which cuts out all wholesale profits.

USE LISSEN FIXED CONDEN-
SERS, TOO, Mica & Mansbridge

Type

LISSEN Mica Type CONDENSERS
Small energy -conserving condensers-note the
new case which enables the condenser to be
used upright or flat At present the new case
is available only in the most used capacities,
but will quickly become a LISSEN standard.

Capacities-
'0001 to '001 1/- each (much reduced).
'002 to '0061,6 each (much reduced).

Accurate to 5%-they never leak-they
never vary.

LISSEN Mansbridge Type
CONDENSERS.

To a fine LISSEN quality condenser is added
the specially moulded case-the condenser
cannot short circuit on to its case. The new
LISSEN case protects you if the condenser is
used in any circuit connected straight on to
the electric light mains. And due to our new
policy of direct to dealer distribution this
LISSEN Condenser costs no more than the

ordinary type.

01 to '09

2
"25
'5

1'0
2'0

2/4
26
28
34

LISSEN FIXED GRID LEAKS
A case o these was left on our factory roof
during the summer of 1925, soaked in rain,
baked by un and the resistance value of these

leaks never altered.
All capacities, previously 1 8, Now 1,'- each.

Improve every circuit by using LISSEN
parts wherever you can-save money too
-for now you get keen prices as well as

fine quality.

LISSEN LTD., 8-16, FRIARS LANE, RICHMOND, SURREY.
Managing Director : THOMAS N. COLE.

Many are using LISSEN Transformers in "N" Circuits. L. 121

4k,\N.ekN '1,ZAkNV..iL NN:44.v..k.\\\WA.NW.,a&Watk.



THIS H.T. BATTERY
- costs only 8/9,
-is made throughout in London,
--is sent post and packing free,
-reaches you, brim full of energy within, a few

hours of manufacture owing to the enormous
number we sell daily,

-maintains its voltage for the longest possible time
owing to the extremely generous " elements of
which it is made,

-will give you a long life of loud, clear reception
free from all crackling noises,

-is tapped every 3 volts enabling you to apply the exact
voltage required by your valves for best results,

-is supplied complete with Red ai:d Black wander
plugs-no extras to buy,

-is, in short, the FINEST IN THE WORLD
because no other H.T. Battery made (except
other Fellophone batteries) can come anywhere
near it in performance or value.

Other Fellophone Batteries are listed below. We can
only offer you this astounding value because, by
supplying you direct we can save all the middleman's
profits and so give you a better battery for less money.

Order from us or from our Branches to -night.

54 Volt (with 3 volt tap for grid bias). Post FREE 6/6

60 Volt (p=ewiiitehv erLyd3 avnodl t
Black

suppliedw3rp 8/9Post FREE

108 Volt (toompppeledteevewryal volts anadjupiy,I!eA

''cl; 1 3/'wander plugs). Post FREE

FELLOWS, PARK ROYAL, N.W.10

Send for
48 -page

Catalogue
No. 33,

I= REE.

Branches:
LONDON 20, Store Street, Tottenham Court Road, W C

(Museum 9200).
BIRMINGHAM : 248, Corporation Street. (Central 435).
BRIGHTON . 31, Queen's Road. (Brighton 899).
BRISTOL : 36 Narrow Wine Street.
CARDIFF: Di minions Arcade, Queen Street. (Cardiff 7685)
LEEDS: 65, Park Lane. (Leeds 21479.)
NOTTINGHAM: 30, Bridlesmith Gate. (Nottingham 5551).
TONBRIDGE 34, Quarry Hill. (Tonbridge 172).

BUY DIRECT AND SAVE MONEY
E.P.S. 273
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GG almost
the same as
adding another

9 /stage of LE-

WHEN you buy
LEWCOS

you buy more than
a coil. " In fact,"
writes Mr. Harold
F. Grundy,
L.R.A.M., of Man -
Chester, " using the
LEWCOS Coil
amounts to almost
the same as adding
another stage of
L.F. amplifica-
tion."
Independent National Physical Labora-
tory figures prove the LEWCOS Coil
to have lower H.F. resistance than any
other commercial plug-in coil.
Try a LEWCOS Coil on your set. Hear
the immediate increase in volume. Note
the great improvement in selectivity.
If you want to get better reception the
most economical way is to change to
LEWCOS Coils. They make all the
difference !
All dealers stock or can obtain LEWCOS
Coils for you. Write for descriptive leaflet.

Note New Reduced Prices:
No. 25

Price

35

4/.

40 50

4/6

60

419

75 100

4:9 5 9

150

6/3

200 250

6/9 7/-

300

7/6

The

LONDON ELECTRIC WIRE
COMPANY & SMITHS, LTD.
Playhouse Yard, Golden Lane, London, E.C.1

Inductance Coil
All enquiries for Lewcos Radio
Products should be made to your
- - - local dealer - - -
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A 32 -METRE CRYSTAL
CONTROLLED TRANSMITTER.

By E. J. SIMMONDS, M.I.R.E., F.R.S.A.
(Staff Consultant.)

*- ...... -40-1 404-.0 -4-0- -40.4-00---4.

THE following short description of the
quartz crystal transmitter which has
been in operation on 32.2 metres at

Radio G 2 0 D for some time now will be
of especial interest to those readers who
have so kindly forwarded reports on the
transmissions.

The photograph here reproduced shows
the lay -out of the apparatus, which
consists of four stages of H.F. coup-
lings progressing in input powers from
6 watts in the first stage to 100 watts
in the final stage, which is inductively
coupled to the aerial system. The first

mitter, neutralising is not quite as straight-
forward as it would be at broadcast fre-
quencies.

The aerial proper is an elevated horizontal
half -wave oscillator -radiator, fed at the
voltage node by two parallel radio -frequency
lines, which are balanced so that the current
readings in each feed wire are exactly equal.
Numerous reports from all parts of the
world have been received on these trans-
missions, and on Sunday last between 18.00
and 19.30 G.M.T. two-way communication
was maintained with places as far apart as
Singapore, Cape Town, and Australia. All

Mr. Simmonds' latest short-wave receiver, some interesting details concerning which are ,given in the
accompanying article.

stage, which is seen on extreme left, con-
sists of an L.8.5 valve with 300 volts on the
anode, controlled by a quartz plate in the
grid circuit in the usual way. The output
from this stage is passed to the next valve,
an Osram Det. 1. In this stage, by choosing
suitable valves of negative grid potential
and plate voltage, and the use of filter coils
on the anode circuit, the frequency is
doubled-that is, the wave -length of the
first crystal controlled valve is halved.
This arrangement allows the use of crystals
of longer wave -length, and consequently
greater mechanical strength.

The output of this frequency -doubling
stage is passed to the third stage, which is
a 250 0Srara valve run at a relatively low
inpui power; and finally the output of
the third stage is passed to last stage, called
the " power. amplifier."

This valve is one. of,. the _special short-
wave valves -developed by the Osiam
Company for operation at high frequencies.

The last two stages of amplification are
carefully neutralised and balanced in much
the same way as the H.F. stages are neutro-
dyned in a broadcast receiver, although in
view of the frequencies used in this trans -

reports received on these transmissions
emphasise the extreme steadiness of the
frequency and purity and quality of note,
which qualities are the outstanding charac-
teristics only 'possible where some form of
crystal control is embodied in the trans-
mitter.

* 40-.0 -0- -0 40-40 -4. 41. 40-4.-4*
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WATER -DIVINER. :
By A. J. BOYINGTON. 0

+
*-4-4... -e- - -a- -4-40-4-*----o---1.-1. --- *

THIS possibility was suggested at the
World Power Conference at Wembley,
in 1924, by Mr. Oskar Taussig, of

Vienna, that radio waves can be used to
discover something about rock strata, ore
deposits, or water channels deeply buried
in the earth, without actually digging down
to them. .

As far back as 1910, another Austrian-
Dr. Heinrich Loewy-discovered that when

V9'
"C

a radiating aerial or antenna IS brought
within reasonable distance from a conduct.
ing body, the presence of the latter in the
field of the radiation will affect the shape
and nature of the field and may affect the
nature of the radiation itself.

Mr. Taussig proposed a practical applica-
tion,of Dr. Loewy's principle by equipping
a small dirigible with radio transmitting
apparatus and aerial, and surveying the
world's great deserts from the air, with a
view to determining the character of their
mineral and water deposits. The surface
soil of these areas, being dry, will not act
as a conductor-consequently the working
of the transmitter will be unaffected.

-A Step Further.
But supposing that the airship crosses a

location where -there exists a considerable
body of underground water. This water
will form a conductor and its reaction on
the transmitter will be to alter the wave-
lengths of the aerial, or what amounts to
the same thing, it will alter the capacity
between aerial and earth. As this alteration
can be detected and measured, Mr. Taussig
believes it possible to locate those parts of
any desert where drilling would be most
likely to develop supplies of water.

The possibility may be carried a step
further in the detection of metalliferous
strata by transmitting waves downward
into the earth and detecting the upward re-
flection of these same waves from under-
ground conducting layers. The latter may
be water -saturated strata, or they may be
ore -bearing beds having a higher conduc-
tivity than is normal' for barren rock.
German Inventor's Success.

The plan is undoubtedly interesting.
A German inventor named Pastor has
already developed a " mine -finder," which
operates on the reflection principle and has
succeeded in detecting the presence-from
the surface --of metallic ores underground.

To carry out the same project from the
all., however, involves difficulties which are
not at first apparent. The mere surface of
the ground may act either as an absorbing
or reflecting layer, while rock strata-though
similar in composition-may differ among
themselves in conductivity. Much ex-
haustive experimental work must be carried
out before the aerial water -diviner becomes
a certainty, but there is more than a chance
that radio will play no insignificant part in
causina the desert to " blossom as a rose."

A two -valve set made by the Lorenz Co., of
Germany,
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Here's Proof that
the ' LOTUS' Survives

Shock and is
anti-microphonic

Prices :
Combination
GRID LEAK
and VALVE
HOLDER

3,9
VALVE
HOLDER

With
Terminals

216
VALVE
HOLDER
Without

Terminals

2/3

17P\rwN,,\..,\"..",\"",/

EMS A

CATALOGUE
free

to all EnTuirens

rT HE

Catalogue of Efesca Wireless Components.
with diagrams illustrating their use in various
circuits, will be sent post free to any amateur,..... constructor on request.. The Catalogue is

mote than a list-it is a fine 72 -page book of great value,
containing much technical information that will be
appreciated. Send for Catalogue 573'6 to -day ; your
nearest wireless retailer supplies Efesca Components.

EF CA
Regenerative
AERIAL TUNER

THE ADVANTAGES OF THE
EFESCA REGENERATIVE

AERIAL TUNER.
irT possesses the tuning range of a whole
.1- set of coils in a single self-contained
unit. A turn of the switch covers both
low and high wave -lengths. Obviates
the bother of choosing coil combinations.
Losses are eliminated. Reaction is under
perfect control. It is convenient to
mount am! simple to operate.

PRICE COMPLETE 35' -
Obtainable of all Wireless Dealers.

FALK, STADELMANN & CO., LTD.,
8 3 ; 93, FARRINGDON ROAD, E.C.I.
and t Glasgow, Manchester, nmingham, Newcastle and Dublin.

EIGHT
Lotus Valve Holders

fitted with large power
valves and fixed to tailboard
of a Ford motor lorry, driven
over rough roads for 30 miles
survived the test.

At the finish each spring was
as it started-perfect. No
damage or looseness at the con-
nection of leg socket and spring
-no valve became loose from
the holder. Both were elec-
trically perfect all the way.

That is why we guarantee the
security of Lotus Valve Holders
against shocks and vibration.

Fit the Lotus to your set and
protect your valves

From all Radio Dealers

iniriufs
VALVE HOLDER,

Pat. No, 250833.

Made from best bakelite moulding with
springs of nickel silver and phosphor

bronze valve sockc'ts.

GARNETT, WHITELEY & CO., LTD.,

Lotus Works, Broadgreen Rd., Liverpool.
Makers of the famous" L of us " l'erMer Cott Holder.
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7.1;8 RADIO CONSTPUCTok
Edited by PER,CY W.HARR,IS, MIRE.

FIRST of all this week I want to thank the almost innumerable
correspondents who have written to me giving me the results
t hey have obtained from the Hale circuit. A selection from these

letters will be published next week, and many more would be printed
but for the limitations of space. .

That the Hale circuit will give thousands of readers just what
they want for local reception I have not the slightest doubt, for
the combination of purity with volume given by this receiver is
unequalled by any other combination.

I notice, too, that readers are now recording results which,
had I listed thew in the first article, might have appeared as exag-
gerated claims. This gives me an opportunity of publishing a
few opinions on the subject of test reports, and the policy of "The
Radio Constructor " in regard to them.

Every hot& constructor, whether he writes for the Press or keeps
his results for a limited circle of friends, must submit to a number
of temptations when he builds a successful receiver. Huinan
nature being what it, is, we are all rather liable to exaggerate our
results in the enthusiasm which comes from achieving that success.

Unfortunately radio conditions differ from day to day, hour by
hour, and arc rarely the same at a given time in two place ;
separated twenty or thirty miles from ono another.

Again, the immediate surroundings of the receiving instal --
lotion, the size, shape and disposition of the aerial, the efficiency
or otherwise of his earthing system, and the individual skill of
the operator, all represent factors which make for a wide
difference between results obtainable by Mr. Jones and those by
Mr. Brown.

Wireless receivers can be reported upon in regard to sensi-
tivity, selectivity, and quality. So far as sensitivity is concerned,
in skilled hands and with the use of an ac-
curately calibrated wave -meter, stations can be
found and made clearly audible which other-
wise would not be picked up at all. With some
very sharp tuning sets, fitted with reaction
control, no little skill is required to get the
best results, both in regard to sensitivity and
select ivit y.

On the Loud Speaker.
Then there is the question of that much

worn phrase " picked upon the loud speaker."
I am afraid in very many test reports that
have appeared in the past the picking up on
the loud speaker, while being a true statement
in so far as the operator preparing the test
report did not use telephones throughout the
experiment, has created the impression that
the station so picked up has been of sufficient
strength to provide entertainment in the aver-
age living -room by means of the loud speaker.

Frequently he. results " on a loud speaker "
have been s5 faint that, unless one were
standing close up to the horn, they would not
have been heard at all. Frequently, too,
owing to the variations in natural conditions
which occur from night to night and hour to
hour, it has not been possible to repeat such
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tests on two successive evenings, and I have often known cases where
on one evening really genuine loud -speaker strength, sufficient for any
living -room, has been obtained on a foreign station, while on the
following evening the best that could be obtained was a faint whisper
from the horn on the same station.

Though, by taking readings over a number of evenings, it is
possible with many receivers to compile a test report giving a very
large number of stations as received at " loud -speaker strength "
due to the conditions previously outlined, the impression given
by such test reports is that once the receiver has been built by a
constructor he can turn from degree to degree and obtain the list
of stations at full loud -speaker strength.

For Average Conditions.
Many an excellent receiver has been prejudiced in the eyes of the

public by test reports which -have not been reproducible in the
manner suggested on the first -reading, 'aard'lay -awakening expecta-
tions which have not been fulfilled have done much more harm
than good.

The test reports which have been appearing; and which will appear
in connection with sets described in "The Radio Constructor,"

will endeavour to refleet-their average conditions such as are
likely to be met with by the, majority of readers of these
pages. Many will get far better results than I shall indicate,
and such people are to be congratulated for their local con-
ditions, and other factors which place them above the
avCrage.

Among the hundreds of letters received from readers giving
their views on -the subject of modernising existing receivers a
very large number have asked for details of how to bring the
"Four -Valve Family Receiver" up to date. Laboratory tests
on this set have shown me that results comparable with those
of some of the best of modern receivers can be obtained with
relatively few changes, and in this week's issue a short article
shows how grid bias can be fitted. In next week's issue a long
article, fully illustrated with photographs and diagrams, will
describe how semi-aperiodic aerial coupling, neutrodyning for
the H.F. stage, grid bias, and separate H.T. for H.F., detector
and two note magnifiers can be fitted, -together with jack
switching. These changes make for a much higher efficiency
all round, and will ensure the user obtaining really modern
results for the expenditure of less than thirty shillings.

Before closing this week's chat I Must also thank the many
readers who have given me expressions of their
views on the subject of their ideal set. I hope
shortly to collate many of these letters, and give
you some kind of an analysis of their contents.
Meanwhile I am delighted to find that my new
receiver, " The King of the Air," to which I have
already referred, fits in so well with what so many
people ask for.

This is the time of the year to examine your aerial.
Test all your guys and halyards for rot

sal
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A USEFUL STAND FOR TEST

WORK

WHEN new circuits appear the first
desire of most experimenters is to

" hook them up," and try them
out as speedily as possible. If the circuit
turns out to be a desirable one, then the
work of building it into a finished receiver
can be undertaken at leisure or by following

iometers can be used in the same way.

the -published design. ' Here are a few ideas
which will -help you in quickly rigging,up.the
circuit -for trig' Without, robbing yourself of -

apfaratus,  which you will Subsequently
need for the finished receiver.

The Condenser Stand.
One of the most useful devic.es I posccss

is a stand made to hold any variable con-
densei temporarily in position. It consists,
as you will see froth the photcuraphs repn
duOd herewith, of a simple baseboard cut
froth a bonrd, aft ebonite front panel (slotted), -

and a pair Of terminals. A suitable baselthard
can easily be -found, while the ebonite is
any scrap froth an old set or fram your
" junk 'box," The slot is- made a in. wide,
so that any  of the " one -hole -fixing "
condensers can be slipped in and the nut
tightened in a moment. Flexible wires join
the fixed and moving plates to the terminals.

Two or three of these stands will be found
extremely useful- when trying out a circuit,
as whenever desired, the particalar

AND OTHER HINTS.
BY THE EDITOR.

variable condenser can he
removed and used for set
building.

I make very good use of
a length of board some
9 in. x 30 in. x I in. thick,
planed and supported on
six rubber" feet. These feet
serve. the double purpose,
of preventing scratches on
furniture, and of .stopping
any slip that might occur

during operations. The ,wood being' soft
deal, components such as- fixed condensers,
grid -leak holders, L.P. transformers, and
the like, can be screwed down in a moment
and just as easily removed. So many
components are now sold mounted upon
their own insulating bases that circuits can
be rigged up very quickly and with a mini-
mum of trouble. The condenser stands,
by the way, are often useful for holding
other one - hole - fixing
components, such a s
neutralising condensers,
filament rheostats,
variometers and many
other devices.

Unless a considerable
amount of experimental
work is being done with
a particular circuit, it
is not usually necessary
to solder connections or
make neat wiring;
unless, of course, you
are dealing with some
neutralised circuit where the actual dis-
position of every wire is important. In
such cases the whole design must be worked
ont.with great thoroughness, but such work
is, generally too 'tedious for the general
experimenter.

Circuit.Wiring.

The- wiring up of the circuit with the
components in place is often hindered by
the absence of suitable, lengths of wire, and

A one-hole-fiiing condenser mounted.

indeed one can waste a great deal of material
in this way. Home constructors do not
generally realise the great utility of the
small brass " pinch -on tag, -which gives a
useful finish to a wire without soldering
and with the minimum of effort. These tags
can be purchased
from most wireless
dealers at about' 2d.
per dozen, and are al
excellent investment.

The method of fit-
ting is to bare the end
of the insulated wire.
lay it on the tag and
pinch over the pro-
jecting fingers, with
pliers. I keep a
whole boxfill of fell;

A small baseboard, an odd piece of
ebonite, and two terminals are all that

is required.

finished off in this way, and althouqh the
cutting and " tagging " of these leads
originally occupied an hour or so, the initial
investment of time has yielded a rich
dividend in subsequent time -saving.

The experimental board should have
permanently mounted at one end and behind
a terminal strip with an adequate supply of
terminals fitted with nuts. You will generally
require low-tension negative and positive,
high-tension negative and, say, three high-
tension positives, while provision should
also be made for at least three pairs of grid -
bias terminals, if you are doing experi-
mental work with multi -valve circuits.

Semi -Permanency.
You will find, by experience, that quite a con-
siderable amount of apparatus will be kept
permanently mounted on the board. For
example, the detector and two note -magnify-
ing stages -will stand for many circuit arrange-
ments. I find it useful to keep such apparatus
on the board but without transformers,
arranging flexible leads with spade terminals
so that any make of transformer can be
connected in a moment or two, without
cutting and fitting special wires. It is also
convenient to keep a couple of resistance
stages " alongside ready for comparison
purPoses.
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ON a number of occasions recently, and

again when answering readers' queries
at a big London store, I have been

asked for a design of receiver which would
enable the user to sit quietly in a room and
listen to a wide variety of stations without
interference from the nearest, and without
using a loud speaker for the pur-
pose. In a phrase, what was needed
was a long-distance " telephone "
set, with real simplicity -of control.

Of course, for high selectivity and
simplicity of control a super-
heterodyne has many good points,
but the large number of valves
generally necessary, the complicated
make-up, together with the large
demand made upon the H.T.
battery, and not the least the ex-
pense involved, generally put the
super -heterodyne out of the ordinary
man's way.

Sitting down to think about the
matter, it occurred to me that by
cutting out the note -magnifying
stages we should still get ample
strength for telephone use, while
the other advantages, simplicity
of control and selectivity, would be
retained. Furthermore, a five -valve
set should be amply sufficient in
this form, and a five -Valve set is neither
expensive to run nor particularly expensive
to build, especially if, as in the set to be
described, due `precautions are taken to
keep the costs down.

All in One.
Now, self-contained sets have great charm

for me, and one of my first requirements in
laying out the design was to find some way
in which the receiver could be built in which
both batteries were inside the cabinet with-
out making it too bulky. Batteries them-
selves cannot be reduced in size, so the
space would have to be saved elsewhere.
In one direction a saving of weight and
bulk could be effected by using. a two -volt
battery, particularly as good two -volt
valves of all types are now available in a
number of makes.

It so -happens that one manufacturer
is now producing a " super -heterodyne
unit " containing many of the essential
parts of this receiver in a very small compass.
The simplified unit referred to is extremely
compact, and contains the combined oscilla-
tor and detector unit, the intermediate
frequency transformers, and the necessary
fixed condensers and grid leaks with the
valve holders mounted on the top.

Additionally there arc required two
variable condensers, the potentiometer,
jack, on -and -off switch, and a Mansbridge
condenser. On carefully laying out the parts
I found it possible to get the five -valve
super -heterodyne equipment into a space
generally occupied by a three -valve set, and
by obtaining a cabinet slightly deeper than
usual, the batteries could be placed behind,
while still making a very compact in-
strument.
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By PERCY W. HARRIS, M.I.R.E. ....E The valve itself is, of course, a magnifier, and

= Designed for headphone listening, ES it would seem easy to arrange a number of valves== this self-contained super -heterodyne --= one after the other so that each should magnify
P- brings all Europe to your ears. The

-1-.±- signals passed on from the previous one. If, forcomplete cost with all valves, bat- .72- . example, We tune our aerial circuit to the wave-teries, etc., is under £1.6 . 0 .0.
....-=- length we wish to receive, then' the valve will

,..7allilatiiiialiffialliffilliallallawaffiffiffinialainffifilliall magnify the small current set up and, if these.
currents induce- further currents in the next
stage, still greater,. magnification will be
obtained.

It will be observed that to.carry out this
amplification each stage Must be separately
tuned to the wave -length we desire to
receive, and this means that in most sen-
sitive receiving sets there are several tuning
controls-one for each stage of magnifica-

' (Continnecl on next page.)

STER
the overlapping woodwork. Furthermore, the
" cut away ' effect is  very pleasing, and will
be definitely preferred to the older type of panel
presentation by .Most people.
How It Works.

Seeing that we are using a complete unit for
the supersonic portion there is no need to go
into details of the circuit, but for the benefit of
those who have not previously handled &super-
heterodyne, a few notes will be useful on the
general principles of working-.

Although the name " super -heterodyne " may
seem formidable to the beginner and suggestive
of technical mystery, this type of receiver is one
of the easiest to operate, but it is not always the
most easy to design and construct. To obtain
long-distance results it is necessary that our
signals should be magnified by H.F. amplifiers
before being detected, and, indeed, most of the
energies of designers during the last three years
have been devoted to evolving new and more
efficient means of H.F. amplification.

There are several other points of interest
in the design. For example, by adopting a
fairly new type of cabinet with a special
front, it is possible to use not only a slightly
smaller ebonite panel than would otherwise.
be required for this size of cabinet, but any
irregularities in cutting the panel-and
many home constructors End trouble in
obtaining a neat edge-is covered up by

Ali components are of the best, including
high-grade vernier dials. The appearance has been much admired.
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Lion. Within the last year or so attempts
have been made to simplify the handling of

- such receivers by joining all the variable
condensers to one shaft so that all can be
rotated at the same time.

This method is known as the single
control method, and if carefully matched
condensers and equally matched coils are
used, and if, furthermore, certain precan-
tiona are 'taken in the initial stages, it is
pOssible to obtain a practical receiver
using several stages of- H.F. amphication
with only one tuning control. HoWever,
such receivers are generally expensive, and
completely dependent upon accuracy of
matching, and personally I have never felt
very enthusiastic about them. It is much
easier and far less expensive to use two or
three controls, and it is probable that many
experimenters Will still. prefer this method
until the technique is still further improved.

Fixed Tuning.
Now, it will be obvious that if our re-

ceiver is designed to receive one wave-
length only, then the various stages could
be tuned to that particular wave -length
and left so set. Such a receiver once tuned
would always give us good signals from that
particular station, but the simplicity so
obtained would hardly be worth while
seeing that we should be limited to one
station only.

In the supersonic heterodyne receiver
the real merits of a single frequency in
amplification are taken advantage of,
while the ability to tune 'to any desired
wave is obtained by a very ingenious special
device. For simplicity's sake we can say
that a supersonic heterodyne receiver
(generally abbreviated to super -het. or

By the use of a complete " super " unit, wiring is
greatly simplified.

even super) consists first of all of the con-
ventional tuned circuit in which signals are
picked up.

This may take the form of a small frame
aerial across which a tuning condenser is
placed, or it may be the conventional tuned
circuit such as we use in conjunction with
an 'outdoor aerial. In view of the extreme
sensitivity of a super -heterodyne receiver
it is usually the former as, with the frame
aerial a much higher degree of selectivity
is obtained than with the outdoor type.
Against this must be set off the reduction
in general sensitivity which a frame aerial
gives.

The Inventors.
The frequencies to which the first tuned

circuit is adjusted range over all the wave-

lengths that we commonly desire to receive,
and therefore if we wish to obtain high -
frequency amplification of an efficient type
by ordinary methods, each stage of high
frequency would have to be simultaneously
tuned with the first tuned circuit. By a
highly ingenious method, invented by Dr.
Lucien Levy and Edwin H. Armstrong
about the same time, the oscillations set up
in the tuned circuit are combined with
separately generated oscillations from a
special valve so as to produce a still different
frequency which is kept the same for all
wave -lengths.

Thus, we may have oscillations on a 300 -
metre wave -length giving a frequency of

(Continued on next page.)
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Although the actual panel shown is smaller, a standard 16' x 8' panel is equally suitable.
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1,000,000, and by our oscillating valve we
can produce simultaneously oscillations of a
frequency of 1,100,000. The 1,100,000 fre-
quency can be superimposed upon the
1,000,000 frequency, and there will be pro-
duced "beats " which can be rectified by a
detector valve and will produce a frequency
of only 100,000 cycles corresponding to a
wave -length of 3,000. metres. This new
" beat frequency " carries the modulation
of the received signals, and if we put this
through" an amplifier designed to amplify at
3,000 metres and at no other frequency, we
can utilise the method which does not
require special tuning other than the initial
tuning in the 3,000 -metre wave -length.

The Oselllator.
Now let us assume that we wish to tune

to a wave -length of 600 metres, corre-
sponding to a frequency of 500,000. When
we change our tuning, at the same time we
change the tuning of our oscillator to pro-
duce a frequency of 600,000, and again the
beat note will be produced. This beat note
will be the same as before, viz., 100,000,
corresponding to a wave -length of 3,000
metres above referred to. In this way the
amplifier which has been tuned once and
for all to 3,000 -metre signals can be used

again to magnify the beat note  produced
firm the -600 -metre

You will thus see that the only elegies
necessary in tuning are, first of all, tlat
the first tuned circuit -to pi,t it into :l-

ance with the incoming
signal, and secondly
that of the 'oscillator
to keep the difference
of frequency between
the two sets of
oscillations always the
same, namely, t h e
100,000 or 300 metres
frequency. No matter
what wave -length we
wish to ree.ive within
the range of .the in-
strument, afe only
reqUired to readjust
the oscillator to keep
the beat -frequency the
same.

You are now in a
position to understand
the general principles
of a super -heterodyne
receiver. It consists,
then, of a tuned circuit
into which are -in-
duced oscillations from
a separate oscillator
valve to produce the beat note. The beat
note is then rectified, giving what is called
the intermediate frequency signals, and these
are magnified with a.fixed amplifier to cor-
respond with the frequency of the beat note.
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Wiring is of the simplest character. Note that the conventional terminal sirip is uncer.essary.

7.7,5

A helpful perspective view,

PARTS REQUIRED.
One McMichael supersonic Unit. (L.

McMichael, Ltd.)
One special cabinet to take a panel

measuring 16 by 8 by I in. The cabinet
illustrated is made by the Unica
Cabinet CoMpany.

One ebonite panel 16 by 8 by or
in. Any good guaranteed ebonite.

Two variable condensers, one of -0003
mfd. and one of -0005 mfd. These
illustrated are the Bowyer - Lowe

Popular," but any good make of
variable condenser of the value given
will do, provided the securing nut of the
one -hole -fixing method does not project
too far from the front, so as to foul the
vernier dials.

Two vernier dials. Those shown are the
Igranic Indigraph, but any other suit-
able vernier dials can be chosen if the
reader so desires.

One potentiometer ; 300 or 400 ohms,
any good make, will do here. That
shown is a Yesley.

One on -and -off switch. Here again you
have a wide variety of choice. That
shown is an Igranic.

One single circuit open jack. Bowyer -
Lowe, Igranie, Ashley, or any other
well-known make will do.

Two terminals. I have used the Belling -
Lee bakelite covered terminals, which
give a smart appearance.

One plug to suit jack. As plugs and jacks
are now standardised any good make
will suit.

Suitable baseboard to lit in the cabinet.
Most cabinet-makers supply these with
the cabinet.

One 60 -volt high-tension battery.
One 2 -volt accumulator.
Five valves, 2 -volt variety. (See notes

next week.)
One suitable frame aerial.
One 2-mfd. Mansbridge condenser.
Two yards two colour twin flex.

Most of the components can be obtained in
different makes, which will naturally vary a
little in price, but if the parts used in this par-
ticular layout are adopted, the ,total cost will not
exceed 116.

(Conti raved on next page.)
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After they have been amplified at this
intermediate frequency by two or three
stages of high -frequency amplification, they
are rectified in the usual way and passed out
of the telephones direct or through the
intermediary of audio -frequency amplifiers
to our loud speaker.
, We can, of course, choose a wide variety
of frequencies for the intermediate fre-
quency amplifier, and indeed the commercial
intermediate frequency transformers used
in these amplifiers are designed for widely
different wave -lengths. Some are tuned to
A frequency corresponding to 10,000 metres,
others to one corresponding to 2,500 or 3,000
metres.

Intermediate Frequencies.
There. arc advantages and disadvantages

in the various frequencies, but so long as we
are careful to choose one which does net

intermediate fre-
quency, three inter-
mediate frequency
stages, a second de-
tector and two stages
of note magnification.
By several' ingenious
adaptations it has been
found possible to com-
bine thrfunctions of
the first detector and
oscillator in one
valve, and sometimes
only stage of audio -
frequency magnifica-
tion is used.

In the present re-
ceiver, which is de-
signed purely for tele- Approximate tuning guide for the oscillator dial.
phone work, economy
of valves has been sought after. There range with a .0005 mfd. condenser. Actually
are but five valves, the first acting as a the instrument with such a frame should
combined oscillator and first detector, the tune from about 260 to well over 600 metres.
second, third and fourth are intermediate Although the supersonic portions are
frequency amplifiers, and the fifth as the contained in a very neat box, properly wired
second detector, up and sealed by the manufacturers, it must

In order to give the greatest simplicity of not be imagined that the layout of the
construction a special remainder of the wiring is unimportant.
unit has been incor- Although it may surprise many readers, it is
porated in the set. a fact that this set had to bore -wired three
This unit contains times before it would give satisfactory
within a small coin- working, for the length of the condenser
lia,as all the inter- leads and -their relation to one another was
medial ° transformer, found to be highly important. I would
condensers, oscillator advise you, then, to follow very carefully the
coils, etc., going to actual wiring of the set shown, as it is the
make up t lie super- result of very careful experiment and test.
sonic portion of the
outfit, tog( ther with Constructional Hints.
valve holders and ter- Seeing that the drawings give you all
initials. This unit is diniensions, the drilling will present no
made by Messrs. , difficulty, particularly as the components
McMichael, Ltd., and on the front panel are, as usual in most of my

B.T. and L.T. 5 into their own section behind the "super " unit.

happen to fall on one which is occupied by
a loud signal, such as that from high power
station which is liable to give interference,
we have quite a large variety of efficient
wave -bands to choose from.

Many super -heterodyne receivers consist
of a first detector, a separate oscillator valve
for rectifying the beat note. to produce the

greatly simplifies the
construction of the
set.

Frame Aerials.
For the time being I

may mention that you
can buy from the

The only accessories needed. The plug-in unit is supplied with the ' super kit

6
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Keep to this disposition of wires for simplicity.

London Electric Wire
Co. 100 ft. of frame
aerial -wire, consisting
of very flexible copper
wire silk insulated
and identical with
that used on the most
expensive frame
aerials, for '3s. 6d.
Nest week I will show
you how to .make a
, ud frame.

(Ire hundred feet
wound on a frame of
about the size shown
in the . - photograph,
will give you a frame
aerial to cover the or-
dinary broadcast

sets, of the one -hole -fixing variety. Con-
densers, which mount with throe fixing
screws, are equally suitable.

Some -variable condensers of the one -hole -
fixing variety have a very large nut in front
which prevents the Indigraph dial being
mounted in the proper way, but the Bowyer -
Lowe Popular" one -hole -fixing condenser
will be fotind satisfactory in this regard,
particularly if the last few threads of the
centre bush, which project in: some cases
after the locking nut has been screwed on,
are carefully removed with a file.

biTEXT 111FEEIK
E - Further Details and Hints. Valve
E Notes. Test Report and Frame El

Aerial Construction.
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IHAVE received, in response to my
invitation in the first issue of " The
Radio Constructor," many letters from

readers regarding the modernising of their
existing sets. A very large number have
written me, asking what can be done to
modernise the " Four -valve Family Re-
ceiver," which they very kindly say has
given them excellent results, and in many
ways gives all they require. They do not
wish to scrap the set, but if there are any
minor improvements which can be made,
they are only too anxious to effect them.

The Original Set.
The " Four -valve Family Receiver "

was designed several years ago, before the
home constructor had such a wide choice
of valves and before the selectivity problem
became really acute. Improvement in the
Four -valve Family can be effected in
several ways and with very little expense,
increasing both efficiency and quality. The
first change which I would strongly recom-
mend is that for introducing grid bias. .

. -In the original receiver a slight bias is
given to the grids of the note magnifying
valve by a voltage drop in .the filament
resistance which is placed in the negative
lead. For example, when the set was first
produced practically everyone was using
four -Volt valves on six -volt accumulators.By

placing the filament resistance in the
negative lead and by joining the I.S. of the
L:F. transformers to the negative low-tension
lead, a drop of two volts for grid bias was
obtainable in the filament resistance.

In the sets I now design I always place
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Simple Changes that Make
for Efficiency.

By PERCY W.
Fill11111111111111111111111111111111111111111111111111111;1111111111111111111117

the filament resistance in the positive lead,
and provide a separate grid bias battery,
fir there are so many varieties of valves
in use, that one can no longer rely upon
the use of a filament resistance to give
sufficient grid bias. In any case with
modern power valves much more grid bias
is necessary than can be obtained by this
means.

On this page you will, find two photo-
graphs of the front and back of panel
respectively of the original " Four -valve
Family Receiver," as reproduced in the
original description. On the photogeaphs
I have marked *clearly the positions for the
terminals for grid bias, and the'changed
connections behind the panel have also been
indicated.

Other IntgoTements.
This is the simplest change that can be

effected for making an improvement in
.the:set-and.is given at once so that readers
who desire to -obtain the benefit of modern
valves and grid bias can do so. However,
in the next` issue, I will show a number of
'very important improvements in design,
both in- the high and Iow-frequency sides,
which will enable readers to bring this set
Much more up to date with relatively smoil
expenditure.

HARRIS, M.I.R.E.

4, , ,PGW-777^

To indicate what these changes will be,
and in order to give the more advanced
reader an opportunity of making the
changes himself at once, I may say that
the H.F. side will be neutrodyned, still
using plug-in coils and retaining the advan-
tage of reaction, while plug and jack switch-
ing will be introduced so that different volt-
ages can be -used for the H.F., detector and
note magnifying valves., This cannot be done
with the present arrangement, which has a
spacial method of switching -precluding. the
use of separate H.T.

A Quality Hint.
Meanwhile readers who are not quite

.satisfied with the quality they are obtaining
in the Four -valve Family set, due to trans-
formers not. being suited .to one another,
may try the scheme of connecting either a
100,000 ohm resistance or a quarter megohm
grid leak (whichever they happen to have on
hand) across the secondary windings (I.S.
and 0.S.) of the second L.F. transformer.

. In many cases the inclusion of this resist-
ance or grid leak makes a very considerable
improvement in quality without much reduc-
tion in signal strength, or, if there is a reduc-
tion, the improvement in quality much more
than compensates for the loss of strength.

In using the simple grid bias arrangement
described in this article, the same grid bias
is used on both magnifying valves, which
may be of the small power type, the high
tension being raised to about eighty or 'a
hundred. Grid bias in this case can con-
veniently take the form of a 42 volt flash -
lamp battery.

photograph he criGinal set, with arrows stowing the changes necessary for ripplying r;rbt bias to the note eseKiiying vr,I7es. Noes the Iwo terrninn:s
'narked " G.E." in the heading photograph.



" POPULAR WIRELESS " SPECIAL SUPPLEMENT THE RADIO CONSTRUCTOR, NOVEMBER 27th, 1926.

Note.-In this section Mr. Harris will discuss each week interesting points from
the large correspondence he regularly receives. Readers are invited to write to him on
matters of interest, and extracts from their letters, together with Mr.- Harris'
comments, will be published from time to time. It must be pointed out, however,
that general and technical queries cannot be answered in this section, but should be
addressed to the Technical Query Department, compl ing with the conditions laid dowse
under the heading " Technical Queries " in each week's issue of POPULAR WIRELESS.

MY " Hale " letter bag is already very,
very large, and naturally, as one
would expect in the case of a receiver

by a vast number all over the country, a
certain number of difficulties have arisen.

For example, in their enthusiasm to " get
started," many readers have made up the
set without taking precautions to see that
everything is correct. I have before me
five or six letters from readers who report
disappointing results, and in describing
their hook-up " either state in words or
indicate in the diagram that they have not
vet used grid bias. .

Owing to the fact that in many receivers
the addition of grid bias, as 3 have pre-
viously indicated in " The Radio Con-
structor," does not make any appreciable
difference in signal strength; but merely
makes a slight improvement in quality,
and, what is very important., cuts down the
consumption of high-tension current, they
have rather looked upon its application in
the Hale circuit as a kind of " finishing

touch" which can be left till a later period.
Grid bias in the Hale circuit is essential

for its successful working, and makes a
tremendous difference to the reaction con-
trol, quality and general efficiency. For
example, two or three readers have stated
that they can hear quite good signals with
the cat's -whisker removed from the crystal

- SPECIAL ARTICLES NIX WEEK:

Neutrodyning the "'Four-
Valve Family " Set.

(Fully Illustrated),
AND

How to Make a Four -Shilling
Frame Aerial.

fl 119911911111111111111111111111111911111111111111MMIMMUM11111

surface. Unless they are right underneath
the shadow of the station this should not

be so, save when the closest
reaction is being used.

It is one of the tests of
satisfactory adjustment in the
Hale circuit to see whether
any signals can be heard when
the cat's -whisker is lifted
from the crystal surface, or
in the case of a permanent

'0005 C>
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'0003 To PATE & CAVAZ
4/".0

To

GRID

3a.

ENT

How to use the Hale circuit with a frame aerial.

detector, when the two crys-
tals are separated. With
proper grid bias nothing
whatever should be hear& in
the way of signals, for the
valve is used purely as an am-
plifier and not as a detector.
Whatever valve you use, a
few experiments with grid
bias will be well worth while.

Some other queries in-
dicate that the reaction coil
has been connected the
wrong way round. It is not
generally known that even
when the reaction coil is re-
versed oscillation can be pro-
duced when the two ' coils
are tightly coupled, for a
capacity reaction can then

be set up, which is sufficient to produce
oscillation.

- If all is- well with the Hale circuit, and
the correct size of reaction coil is being
used, one can bring the set gently into
oscillation and out again with such delicacy
that one hardly notices the point at which
oscillation is reached. Before such a state
of affairs is possible, however, the right size -

of the coil must be chosen, and the correct
grid bias, for the particular .high-tension
value used.

hi indicating the results obtained with
he high voltage and a power valve I was,

of course, dealing with the reception on a
loud speaker. When the Hale is being used
for telephone reception there is no need to
use such high voltage, and 60 will be gener-
ally quite sufficient.

The " Hale " on a Frame.
Certain other queries relate to the use of

frame aerials, indoor aerials and other
substitutes for the long outdoor wire sup.
ported on a pole. One or two readers have
written to say that they have very poor
results when using a frame. The reason for
this is that the average frame aerial connec-
tion -does not provide for any reaction, which
is one of the most important points in the
Hale circuit. However, if the circuit is
properly arranged wonderfully good results
can be obtained on a frame, but the frame
must be tapped, otherwise a reaction effect
cannot be obtained.

For the benefit of those readers who wish
to use a frame aerial with the Hale circuit I
give on this page a diagram showing the
connections which have to be changed
when using a frame aerial with the form of
circuit published on page 488 of the 30th
October issue. From this diagram it will
be seen that the tapped frame takes the
place of both the tuning coil and the
reaction coil in the Reinartz reaction circuit.
The frame can be of any convenient type,
but the tappings should be taken about a
third of the'way from one end.

The connections will.then be as shown in
the diagram-i.e. the end of the frame
nearest the tapping to the reaction con-
denser, the tapping to moving plates of the
condenser, grid bias battery and crystal,
and the other- end of the frame winding to
the fixed plates of the condenser and the
low -frequency transformer, etc. The best
position for the tapping will probably be
found by trial, but if you begin your experi-
ments as suggested you will find it will be
somewhere near the point suggested.

Indoor Aerials.
It should not be forgotten that in this

connection only a portion of the frame
(approximately two-thirds) is used for
tuning purposes, so that the wave -length
range with the particular variable condenser
will not be so great as it was before. How-
ever, if it is a home-made frame, or if it is
desired to construct one specially for the
purpose, use about one-third more turns
than normal.

So far as other aerials are concerned, such
as the wire round the picture rail, a wire
round the loft, and other forms of indoor
aerials, they all work excellently and with
much higher selectivity than with the out-
door type, but of course with a reduction of
strength. It will generally be found that a
much smaller reaction coil is needed with
the indoor aerial, and a few experiments are
recommended before final decision is taken.
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The new fELD) Supersonic Block Unit comprises all the necessary com-
ponents for the Supersonic part of the Receiver, requiring only the
addition of a FRAME AERIAL, TUNING CONDENSER, AUTODYNE
TUNING CONDENSER, POTENTIOMETER, VALVES, BATTERIES,
and 'PHONES to give you a complete Super -Het ready for reception.
It will have an immediate appeal to the home constructor who doubts
his ability, or who has not the inclination to wire up correctly and operate
the (fl Supersonic Units.
Within half -an -hour of reaching home with your purchase you will be
able to listen -in.

THE t* SUPERSONIC BLOCK UNIT
undoubtedly offers the most attractive way of building a Super -Het.
A guarantee of effective working is given, and the guarantee holds good
for 12 months providing the seal remains unbroken.

Price £6 : 6 : 0
This price includes a 5 -point Auto Oscillator for the Broadcast Wavelength.
5 -point Auto Oscillator for Daventry Wavelength. Price 12/6 Extra.

Demand of your dealer 1-1K Components

BRITISH, BEST and CHEAPEST
in the Long Run

Telephone:
Slough 441-442.

Telegrams:
Manufacturers of Wireless and Scientific ApparatusRadicther. Slough.

WEXHAM ROAD: SLOUGH: BUCKS
Irish Agents: B.N.B. LTD., DUBLIN and BELFAST.

L HQEL1,1*
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11114614.114WMIII.M.Mil"E\31HI.M144114

THE 'At)!

SUPERSONIC
TRANSFORMER

The illustration shows the design of the
fat Supersonic Transformer.

Price 21/ -
The (1_:19) Supersonic Outfit
comprises the following:

PRICES : each

3 1413) (rildrme:liV.o.rme.r! 21/.
t* Tuned Filter .. . 2111-
1,;117)4 Autodyne No. I and

Reactor Unit for Broad-
cast Band .. . 411

Supplied in case complete together
with lull size Blue Print-

Layout Diagram and
Booklet of Instructions.
Price £5-5.0, or

separately at
above prices.

Pool's Advertising Service, Ltd.
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BY THE EDITOR.
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CURRENT TOPICS.
he Royal Charter- - The P.M.G.'s Powers-More

The Listeners' Pemedy.
Money Available-

 -4.- 4-1- *
THE Government have issued a White

Paper containing the drafts of the
Royal Charter for which the Post-

master -General proposes to apply for the
incorporation of the British Broadcasting
Corporation and of the licence and agree-
ment, the terms of which have been mutu-
ally agreed upon between the Postmaster -
General and the B.B.C.

It is stated in the Royal Charter that more
than two million people have applied for
and taken out wireless licences, and " in
view of the widespread interest thereby
shown in the broadcasting service and of
the great value of the service as a means of
education and entertainment, we deem it
desirable that the service shall be developed
and exploited to the best advantage and in
the national interests."

Power is given to the new Corporation to
acquire any undertaking, stations, plant,
and assets which may be necessary, to erect
and equip stations, to compile and prepare,
print, publish, issue, circulate and distribute,
whether gratis or otherwise, such papers,
magazines, periodicals, books, circulars,
and other literary matter as may seem
conducive to any of the objects of the
Corporation.

The new B.B.C. may collect news of and
information relating to current events in
any part of the world and in any manner
that may be thought fit, and to establish
and subscribe to new agencies. 'It can
acquire by registration, purchase, or other-
wise copyrights in any literary, musical,
and artistic works, plays, songs, gramophone
records, news, and other matter !

More Money Forthcoming.
The Corporation is going to be established

for a period of ten years. The governors of
the Corporation aro eligible for office for
five years, but may seek re-election at the
end of that period, and the remuneration
for their services is as follows :
Chairman .. £3,000 per annum.
Vice-chairman £1,000
Other governors .. £700

With regard to finance, the Corporation
is to pay to the Postmaster -General a
royalty of £10 per annum in respect of each
of the stations, while the Postmaster -
General is to pay the Corporation :

1. In respect of the first million licences
or fractional part thereof issued against
payment in the year, 90 per cent.

2. In respect of the second million
licences or fractional part thereof issued
against payment in the year, 80 per cent.

3. In respect of the third million licences
or fractional part thereof issued against
payment in the year, 70 per cent.

4. In respect of all additional licences
issued against payment in the year, 60 per
cent.

A deduction of 12 per cent on account
of the cost of collection of licences will be
made from the amount of all sums received
by the Postmaster -General in respect of

licences before the calculation of the per-
centage, to be paid to the new B.B.C.

The agreement states that the Post-
master -General has agreed to pay the
company £620,000, being as to £548,464 the
agreed contribution or payment by the
Postmaster -General to the revenue of the
company in respect of the period from
March 31st to December 31st, 1926, and
as to £71,536 in respect of share capital
to be repaid in full. These sums are in full
satisfaction of all claims on the part of the
company against the Postmaster -General.

Mrs. Philip Snowden, one of the governors of the
new B.B.C.

A supplementary estimate of the. Civil
Service and Revenue Departments includes
a vote for an additional sum of £295,000 for
broadcasting !

A perusal of the White Paper shows that
the Postmaster -General's authority over,
the new B.B.C. is to he supreme. His
powers of control appear to be inueh greater
on the whole than those eonteMplated in
the report of Lord Crawford's Committee,
whose recommendations have generally
been followed.

A Bright Spot.
A tremendous amount depends upon the

capabilities of the new governors. The
" Times " has pointed, out that it is not
easy to understand why Lord Clarendon,
who has been doing first-rate work and
gaining invaluable experience at the
Dominions Office, should suddenly have
been removed t this entirely novel field.
We admit it is very difficult to understand
indeed !

And the same difficulty arises when we
look at the names of the dill& g6Vernors.
But the ono bright spot is 'that the chief
executive officer, who is to be called Director -

General, will be Mr. J. C. W. Reith, who has
the whole technique of broadcasting and
the management of broadcasting at his
finger-tips.

It appears that the governors of the new
Corporation will be able to call upon the
services of as many committees as they may
think fit to appoint, and in turn the com-
mittees may themselves appoint sub-
committees and so on paper, at any rate,
the new B.B.C. should be well supplied With
sound advice and intelligence.

It would .seem that the Corporation will
receive more money than the B.B.C. has
hitherto received from the Post Office, for,
instead of the retention by the Post Office
of half the amount of revenue derived from
licences, there will be a new scale (which
we have printed above), and this ought to
leave the Corporation richer than the
B.B.C.

P.M.G.'s Powers.
The Postmaster -General's powers over

the new B.B.C. are, in our opinion, far too
sweeping ; for example, it is provided that
the Postmaster -General may from time to
time require the Corporation to refrain
from broadcasting any particular matter.
Now, this gives the Government a unique
hold over the censorship of broadcast news.
Supposing another General Strike breaks
out, the B.B.C. can repress, at the command
of the Postmaster -General, legitimate news
which the public is entitled to receive, and
it may even, for its own ends, colour that
news and so give an entirely erroneous
impression of current events.

Furthermore, the Tostmaster-General can
revolw the licence if, in his opinion, the
Corporation does not adequately perform
its duties. In other words, the Postmaster -
General is in a position of being the master
holding the big stick, and if the Corporation
does not behave itself to the liking of the
Postmaster -General then it can be turned
out of office.
The B.B.C. Pie.

There are so many points in connection
with this new Royal Charter which show
that the Government have got their fingers
well into'the new B.B.C. pie and, intend to
keep them there, that it would take many
pages of this journal to enumerate them.
But there the matter is, and we can only
hope that this new B.B.C. Corporation will
prove half as successful as the old B.B.C.,
and that it will not, under this new band of
governors, be turned into a highbrow,
pedantic institution for feeding° the public
with what it considers should be " good "
for the public.

Primarily it should remember that it is
an entertainment industry, and its chief
business is to provide ifs clients with enter-
tainment. The only remedy listeners will
have against the new service is to let their
licences.lapse and not take them out again.
And next year if the new B.B.C. does not
live up, to. the standard the present B.B.C.
has maintained, there will undoubtedly be
a very severe falling off in the number of
licences taken out.

tlainnannuananallmammanimmanannannanniailL'

= " The Radio Constructor,"
.=

Edited by PERCY W. HARRIS. E.

Tell Your Friends About
" Eight-Page
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BROADCASTS BY 'TONE' & 'POWER'
The Boon' Companions of Osranz-W-ves

" It seems to me we ought to talk
more about ourselves," said POWER
to TONE one evening.
" Well, it's up to you to make the
noise," was TONE'S laconic reply.
"My job is to keep you musical and
in good voice "

" That's just where we score as all
inseparable pair," replied POWER.
" Power and tone are the two things
all listeners want."
" They only need us in their homes
to show them how their sets 'should
work-Let's ask them to invite us
now."
Bring Power and Tone into your
home to -night by buying-

BRITISH
MADE

For
2-v., 4-v. & 6-v.
Accumulators
and Dry Cells

osrain
alves

yor TONE & POWER

Ze go8.-eo-your aarantee

Advt. of The General Electric Co., LW., Magnet HouSe, Kingsway, London, W



762 Popular Wireless, November 27th, 1926.

Type "0." The Unit alone. Price 8/6
Type " V." The unit incorporating

the " Cosmos " Spring Valve
Holder. As illustrated. Price 10/6

Suitable Valves for use with this unit are:
For 2 -Volt " Cosmos " SP' 8/B at 14% -
For 6 -Volt " Cosmos " SP55 13 at 18/6

-4)

1A. -"L""7," Si

0 (6 111 OS
Resistance

Coupling Unit
for Real purity of reproduction
F., en the advertisements of the best Transformers plead guilty to
imperfect amplification over the whole musical range. Real purity
of reproduction can only be obtained with resistance capacity coupling.
The " Cosmos" coupling unit with a suitable valve is as effective as an
ordinary transformer -coupled stage. It avoids all distortion and effects
considerable economies in first and operating cost. Designed primarily
for use with the " Cosmos S.P. Blue Spot Valves, it Can be used success-
fully with any valve having an amplification factor of 30 or more.
Additianat Advantages :-

1. Maximum possible amplification per stage.

the windings

2. Economy in filament consumption. S.P. Blue Spot Valves consume 0'09 amps. C43. Economy in H.T. battery consumption. Less than I/20th of normal.
4. Immunity from breakdown caused by complete or partial failure of

of transformers or chokes.
5. Small space and light weight.

A high-tension battery of 120 volts is adequate with this unit and
" Cosmos " Shortpath Blue Spot Valves.

Ask your dealer for copy of folder 4117/7.
METRO -VICK SUPPLIES LTD.
"Metro -Vick" House, 155, Charing Cross Rd., London, W.C.2

..e.A.\tr-c"LZ.7;

CAXTON 4 -VALVE CABINET
Made for Sets " All Concert Receiver,"
"Fieldless Coil Three Valve Set."
"Any Valve Low Frequency Amplifier."
Special Cabinets made to customer's measurements.

Prices °noted.

Cash with Order. Fumed Oak
Dark or Jacobean Oak
Real Mahogany ...

£1 5 0

El 10 0

El 14 0

Detachable 7" dsep Bass Board to mconl1G" by 8" penol to ;fide out of Cab:not front.

The two beaded front doors as illustrated, placed 2 ins. in front
of the enclosed panel at 10/- extra.

Ebonite or Radion Panels Suppl!Ext and perfectly Fitted
at low extra cost.

All Polished with the new enamel that gives a glass hard surface
that cannot be soiled or scratched. SENT FREE. --Catalogue
of standard Wireless Cabinets in various sizes and woods.

Packed and delivered free in U.K. No. C2

CAXTON WOOD TURNERY CO., Market llarborough

OUR latest production, the C.F.
PRECISION FLOATING

VALVE HOLDER, shows great
improvements upon others. By
its use, the distortion due to vibra-
tiOns transmitted to valve filaments
is entirely eliminated and a receiver
fitted with it acquires a perfectly
clear background which facilitates
the' reception of distant stations.
Of very low capacity and entirely
nommicrophonic,- the C.E. PRE-
CISION FLOATING VALVE

- HOLDER is' ideal for its purpose.
Made from Bakelite and fitted with
soldering tags and terminals.

2/3 each.
C.F. PRECISION RHEOSTATS
AND POTENTIOMETERS have
so frequently been specified by the
Wireless l'ress that they need little
description. The special care taken
in their production ensures a per-
fectly smooth and silent action.
Bakelite formers ; silvered dials ;
fitted with soldering tags and
terminals.

7 and 15 ohms

30 and 50 ohms

Dual Rheostats &
Potentiometers -

2/9 each
3/- each

3/9 each

FOR

PRuTmED: IS'FricIENCYN
EG

C. EDE & CO., LTD., BYFLEET, SURREY
lelephan.,; Bylleet 2 2 6. Telegrams : "Ceprceise,Byfleet."
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THE main con-
structional work
has now been

described, but before
the system is ready
for operation there are
one or two accessories
to be. constructed, the
most important being
the Filament Control
Panel. This is a de-
vice by means of
which any valve may be supplied with
current at various voltages so that we can
use at the samestime an R valve (.70 amp.
4 v.), a D.E.R. (.35 amp. 1.8 v.), a D.E.3
(-06amp. 2.8.v), and a D.E.5 fS25 amp. 6
This flexibility of filament current supply is
highly desirable in an experimental system,
and one has but to experience the ease and
certainty with which these various adjust-
ments can be made in order to appreciate
the, great utility of the panel. As the
various voltages are selected without the use
of large series resistances, there is no great
waste of current.

  -4.----- -  i--+

THE INTERPLEX.
The Final Article

A Master Rheostat.
An additional control of current is pro-

vided by the master rheostat, which should
have a resistance of about 30 ohms and be
capable of carrying several amperes without
overheating. Although current to the valves
is cut off by pulling out the supply plugs,
a further safeguard against short circuits
is provided in the fusebox. The fuse should
be adjusted to blow out when passing
current of some predetermined value a
little in excess of that required for all the
valve filaments.

The ebonite panel, 9 by 5 inches, should
be drilled as indicated in Fig. 12: The
marking out of the four lines of five f -inch
holes should he done carefully so that the

PART III.
on a Very Interesting Experimental System.

By J. ENGLISH. - - *

supply plugs will fit properly in the sockets.
The distance between the centres of the
holes in each line of five must be exactly

inch.
A good method of making connection

to the rear of the sockets is to drill four
{-inch holes, n inch
apart, in .a 3 -inch
length of brass or cop-
per strip not more
than inch wide. When
this is placed over the
shanks of the sockets
underneath the panel
and the nuts tightened
lip, a sound electrical
connection is made to
every socket.- The
panel is then wired up
as shown in Fig. 12.

The completed cane'
is screwed to a wooden
framework resembling a flat box without
top or bottom. This is constructed from
Finch wood and when finished measures 9
by 5 inches and 11 inches deep. The fila-
ment control panel is screwed underneath
the bottom board of the cabinet with the
group of sockets to the front and the four
terminals for connection to L.T. supply at
the back...

As a complement to this panel we need
four supply leads com-
plete with plugs at
each end. For these
we require two 18 -inch
and two 24 -inch lengths
of heavy lighting flex,
sixteen Eelex plugs in
pairs of black and red.
and sixteen separators.

The Interplex installed in the author's wireless " den."

From these materials
plugs at the ends of
each lead are built up
as indicated in Fig. 13,
and it will be observed
from the photograph
that the supply leads
BO formed are very
neat and the method
of current supply both
safe and efficient.

By using black and
red discs behind the
filament sockets on the
valve panels corre-
sponding with the
black and red bodies
of the plugs, it is easy
to differentiate be-
tween positive and
negative filament
connections. Placing
a supply plug in

sockets A and B of any line of five gives
2 volts, in B. and C, or C and D, 4 volts,
and in 'D and E, 6 volts. Sockets B and D
are positive and A, C and E negative, so
that reversing a plug in any pair of sockets
reverses the polarity of the filament

The L.T. unit showing how neatly the various connections can be made.

connections, which reversal is often required
and can be performed here in a moment.

Testing the Battery Circuits.
Four single leads are also required for

anode current supply, and these should be
long enough to reach the H.T. battery
wherever it is situated. In my own instal-
lation, supply batteries, both H.T. and L.T.,
are placed beneath the operating table,
where they are out of the way yet easily
accessible. These four leads are furnished
at each end with an Eelex plug with
different coloured bodies corresponding
to the coloured discs of the H.T. sockets
on each valve panel, so that the various

A rear view photograph of Unit
No. 6-the 2 L.1? amplifier stage.

leads may be quickly identified when plug-
ging into the H.T. battery.

Except for a few sundries, the system is
now complete and ready for operation.
Before commencing any experiments, how-
ever, it would be well to test the current
supply arrangements, all four filament
circuits and H.T. positive leads.

The method of connecting the L.T.
supply is shown in Fig. -12, 171rile the

(Continued an page 767.)
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PERFORMANCE

SUPERB reproduction, great volume and long
range represent PERFORMANCE. When
you put S.T. valves into your set, it springs
into life as if by magic. Signals you have

never heard before bring music to your room from
foreign lands. Your choice of
programmes becomes immeasur-
ably wider. One minute you may
be receiving Belfast, the next
Madrid, and then Rome, and
each one comes in without any
effort There is no question of
using reaction right up to the
limit, and non -technical mem-
bers of your family will get the
same result. How is it that S.T.
valves give such a fine perfor-
mance ? Their characteristic
curves tell the whole story to
those who can appreciate them.
Range is largely a matter of good
H.F. valves, and the S.T.21,
S.T.4 I, and S.T.OI are magnifi-
cent H.F. amplifiers. They have -
amplification factors of 16, 13,

The detector valve follows the H.F., and here we
require two qualities : a sharp bend on the
dynamic grid volts-grid current curve involving
also an adequate positive grid current, and
secondly, high amplification and an anode

impedance of the right value.
Since the grid voltage swing is
small at this stage, the H.F.A 401 VOL TJ

0'

A
t
I

I

p

and 20 respectively, but in addi-
tion these factors are obtained
without unduly increasing the
impedance. The merit of a valve CR

is a function of the product of
its mutual conductance and amplification factor,
while the amplification obtained from an H.F.
valve is a function of the tangent of its dynamic

curve. Every S.T. valve is designed
on the basis of its dynamic curves,
which represent actual operating
conditions, and which are much
superior to these of ordinary
valves. The dynamic curve is
associated with the energy out-
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put of the valve (the only fact we
are interested in) while an ordi-
nary or static curve represents
energy wasted inside the valve.
If you comp.are the S.T.61 with
the old R. valve you will see that
the S.T.6x will amplify more than
three times as well.
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valves are to be recommended
here, and the S.T.22, S.T 4z, and
S.T.61 give excellent results.
If, however, anode bend recti-
fication is employed it is prefer-
able to use the S.T.23, S.T.42,
and S.T.62.

The first L.F. stage is covered
by the valves S.T.22, S.T.42,
and S.T.62, although in certain
cases the latter two are best
replaced by S.T.4x and S.T.6x,
it being impossible to regard
valves being only suitable
for special purposes. Where
only one L.F. valve is to be
used, it is preferable to use a
power valve for the last stage.

The S.T. power valves, S.T.23,
S.T.42, and S.T.62, for use
chiefly in the last stage are
designed to give a very, long

dynamic curve which is as straight as an arrow.
The result is glorious volume combined with
a perfect sensation of reality. The design of
these valves is not merely a matter of scientific
skill, but the ability to use the latest patented
inventions. A long filament and correct spacing
of the electrodes affect the impedance, while
the position, correct number of turns, and size
of the grid affect other constants of the valve.
There are a dozen features which have con-
tributed to the effective design of S.T. valves,
but, as in the case of any other valve, these
factors give improvements as regards per-
formance which are clearly visible in the
right characteristic curves of the valve. That is
why S.T. Ltd. are proud to publish widely the
curves of S.T. valves.
" IT'S THEIR CURVES THAT COUNT."

TYPES and PRICES.
2 VOLT.

H.F. S.T.21 A/
01 amp. 1'2

L.F. S.T.22 141
0'1 amp.

Power. S.T.2 318f6
cris amp.

/11111WIP/ /1141111/Anuloin".
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_411110=11b,-

4 VOLT.
H.F. S.T.4 1 1 A I

0'1 amp. 11.1
Power. S.T.42 1

8160.1 amP.
Super Power. 221
s.T.43 0'25amp.

6 VOLT.
H.F. S.T.6 1 18/60 ' 1 amp.
Power. S.T.62 181601 amp.
Super Power. 22/S.T.63 0'25 amp.
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Yeatares--1

LIFE
THE most brilliant performance of a valve

when first used in your set will not satisfy
you unless those results are going to last.
Some foreign motor -cars give excellent

results to begin with, but they are practically
useless after a couple of years.
A Rolls Royce car, however,
will give the same results after
a few years as when new. The
real cost of a valve is not the
initial one, but the replacement
and upkeep costs.

This fact was 'always in the
mind of the designer of the
S.T. valve, and all the causes of
valve failure were scrutinised.
He came to the conclusion that
both mechanical and electrical
causes were responsible. A
valve fails because (a) the fila-
ment burns out, (h) the filament
breaks, (c) the filament touches
the grid, (d) the emission from
the filament decreases, (e) the
vacuum deteriorates. These
troubles often occur together.

The filament, for example,
burns out often because it
becomes mechanically weak in
one spot ; it may get very thin
. at one point and the wire ;may melt. This
cannot happen with the torodium filament in
the S.T. valve, which works at the lowest
temperature of any filament used. Mechanical
breakage is almost impossible because torodium
retains its elasticity throughout its long life.
The filament is not under tension, and there are
no violent stresses set up by rapid heating and
cooling when the valve is switched on or off.
When you put an S.T. in its holder there is a
just perceptible delay before signals reach full
strength, which indicates that torodium heats
up slowly', its very low specific heat protect-
ing it from strain. Rapid switching on or
off of a filament cannot possibly harm S.T.
valves.

The risk of the filament touching the grid is very
great in valves where the distances are very small,

11AD10\-=

10.1=1.10:12

but the S.T. valve is designed so that 'them,i
adequate spacing, the desirable relatively I<ir
impedance being obtained in a different way, viz.,*
by a very long filament and the use of " flat ".k
electrodes of large surface area.

A very common fault of"
dull emitter valves is that the

I / filament does not burn out,
emission falls off, i.e., the

but the valve ceases to func-
tion properly and signals go
weaker or become distorted.i/ This may be due to the material
of which the filament is made
changing in character. Most

*---Ii
valves sold in this country
have thoriated tungsten fila-
ments, and evaporation of
the thoria from the tungsten
causes the valve to relapse to
the state of a bright emitter.
Torodium, however, works on
an entirely different principle,
and retains its emission month
in and month out. Its co-
efficient of emission is, more-
over, the highest of any known

4..77 7 material.
Anode current may, how-

ever, fall off owing to a
deterioration of vacuum. The slightest trace of
oxygen, water vapour or other gases may cause
the emission from an otherwise perfect filament
to fall off. Practically all the gases in the valve
bulb may be pumped out, but some may
remain occluded (i.e., absorbed) in the metal
electrodes and, after some weeks, may ooze out
and spoil the vacuum. The S.T. valve, however,
is exhausted by the Barguet process, which
removes every trace of any gas, not only in
the bulb, but in the electrodes themselves. In
many cases it's the vacuum that's vital, and
not only does this special process produce the
highest vacuum known to science, but it never
deteriorates. We see, then, that not only do
S.T. valves give superlative performance, but
they are :
" BUILT LIKE THE PYRAMIDS-To LAST."

If you cannot buy a valve from your local dealer, write direct
to us or call. All valves sent by post will be insured by us
against breakage. C.O.D. orders executed on receipt of postcard.

S.T. LIMITED
2, Melbourne Place, Aldwych, London, W.C.2.

(Next to Australia House.)
Telegrams: Esteevalve, Estrand, London. Telephone: City 7269.
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vELENGTH CURVE OF THE COSMOS CONDENSER
( I. L.Rooesto) COIL OP 300 Weft° - Senates

HAVING SHELF CAPACITY OF 16)15 F.
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Th, Condenser you want
for precise tuning
The National Physical Laboratory
Curve shown here demonstrates the
STRAIGHT LINE charaCteristics'of

- the " Cosmos " Square Law Con-
denser. Its other fine points include
the' permanent absence of BACK
LASH, its adaptability for REMOTE
OPERATION and its MODERAT-E
COST.
.00025 mfd. 14/9 .0005 mfd. 15/6
Without the slow motion device prices arc:
'00025 mfd. 12/. .0005 mfd. 13/ -

Insist upon having a
" Cosmos " Condenser.

METRO-VICK SUPPLIES, LIMITED
(Proprietors: Metropolitan -Vickers Elec. Co., Ltd.),

Metro -Vick House.
155, Charing Cross Road,

LONDON, W.C.2.

H

Solve Your H.T. Problems
by building

Mr. P. W. Harris's H.T. Charging Unit
(described in supplement to " P.IV.", Nov. 6).

IF you build the Charging Unit designed and described by Mr. P. W. Harris, all
your H.T. problems will be definitely and finally solved. You just connect
the unit to your set and the battery-and forget it I It simplifies and makes

home charging practical. BUM one yourself.
Here are the parts :

1 Sifam Milliameter 0-100 mfa £1 10 0
1 Utility D.P.D.T. Switch, Lever pattern, nickel -plated 4 3
1 Cosmos Double Typo Filament Rheostat, total resistance 18 ohms 5 0
1 W.B. Valve Holder 2 3
4 Mark III Terminals. nickel -plated, 10
1 Special Keystone Filament Transformer £1 1 0
1 Coil of Keystone Wire, Twin Flex., Adaptor for Lamp Sockets, Screws, etc 2 6
1 "Red Triangle" Ebonite Panel, 9 x 6 x i in.. matted and drilled 6 0
1 Polished Mahogany Cabinet, with " baseboard 15 o

Marconi Royalty 12 6
When ordering, please specify voltage of your mains.

Wire your set with

" Ledes " Screened Wire.
During 'the past few months much
has been done to eliminate the
problem of direct " pick-up." The
question of the magnetid influences
produced by the actual wiring in a
set, though, has until now been
ignored.

Ledex " wire consists of 16
gauge H.C. tinned supper wire,
insulated with rubber and two
cotton coverings. A jointless cover-
ing of pure lead completely shields
the Wire and protects it from all

external influences.
Easily cut and bent. Avail.
able in either red or blue.

Price per foot 2d
PETO - SCOTT CO., LTD.

£4 19 4

I " P W " Spider still running !
I The demand for this Set is still remarkable. Thou- I
I sands have built it the safe PILOT way. Have you ? I

Finished instrument (Aerial tested and £ s. cl..
guaranteed, less coils and valves) .. 1S 0 01

Marcell' Royalties 1 17 6 I
I Complete PILOT Kit of parts .. .. 6 16 9

'Red Triangle' Ebonite Panel 15 x P ins.
(matted and drilled ). - 12 01

Polished Mahogany Cabinet & Baseboard I 10 6

int Let us put your name
'di down for an early copy
of the new 24 -page edition
of the' Pilot Manual' now
at press. Fully illustrated,
it gives details of the latest
Receivers and much other
useful information.

6d.Post free

THE PILOT MANUAL

Head Office & Works : 77, City Real, LONDON, E.C.1
Branches: 62, High Holborn, London, W.C.1. WALTHAMSTOW--230, Wood
Street. PLYMOUTH-Bank of England Place. LIVERPOOL -4, Manchester Street.

S. 6432

PROTECT YOUR VALVES
BY USING W.B. ANTI -PHONIC

SECTIONAL VIEW.

LOW LOSS
VALVE
HOLDERS

PRICE
Complete

with Terminals

2/3
If unable to obtain from your dealer write direct.

Manufactured by WHITELEY, .BONEHAM & CO., LTD.,
Duke Street, MANSFIELD, NOTTS.

important to Advertisers

Our Issue for Dec. 11
will be a SPECIALLY ENLARGED
CHRISTMAS GIFTS NUMBER with
many new and important featurzis

SECURE YOUR SPACE NOW
NO INCREASE IN RATE
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THE INTERPLEX.
(Continued from page 763.)

*  -- .-4-4 *
connection from H.T: negative to L.T. ne-ga- 
tive or poSitive may be made between the
batteries themselves, preferably through a
fuse or some current - liiniting device,
such as a high resistance shunted. by a

densers will be re-
quired, and in my own
installation a 2 mfd.
fixed condenser is con,
netted across each
anode- tap -these con -

derisers being mounted
in the box containing
the H.T. batteries.

When all the supply
arrangements have

been tes-
ted and
found cor-.
rect, a pre-
liminary.
test . can
be com-
menced.
This will
necessi-
tate the.
addition
of all the
usual ac-
cessories
such as

valves, 'phones, coils.
chokes, etc. Everi if
the experimenter has
a deep pocket, it would
not be wise to start

off with a

4.54/Z TING SPACERS

tCazoafgo &or

NUT Jocker

P/N

.a.,
N

'PANEL

W.Y

PR:91,1 8K. /4 62L0t/REO /2/5C
cm' o'SY
SER:N°. g irs

condenser. If the H.T. negative lead is
brought up and plugged into a socket
on the F.C. panel, it is easier to introduce
components, -where .required, between the
anode and filament batteries.

Unit No. 5. Note the small variable condenser on the panel.

As regards the use of fixed condensers
across the anode taps, this will depend
largely upon the nature of the experiment,
but in the majority of cases such con -

huge stock
of such
accesso-
ries, but
to acquire
them as
he goes
along.
There are
a mateurs,
however,
who are
not happy
unless sur-
roundedby as
many odd
pieces of
apparatus as possible.

Returning to the subject of
operation, it would be impos-
sible to give here an example
of every use of the Interplex

system, but in order to convey some idea
of how it is operated we will first consider
briefly its use as a multi -circuit receiver.
No doubt this function is of more - general

s

El)

i

.2,,C- 4

'/24'
0

*Hats

RAWER
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35

4

DRAWN. 11Y

OW 9

interest and is best illustrated by Figs.
14, 15 and 16, showing how units are con-
nected up to form three well-known circuits.
When joining up units short connections
are made with lengths of square tinned
wire, longer connections being made with
ordinary insulated flexible wire terminating
in spade terminals.

(Continued on next page.)
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# THE INTERPLEX.
# (Continued from previous page.) .#

 4

The first example, Fig. 14, is a simple
crystal receiver with series condenser
tuning. The "phone leads can be connected

 to terminals 11 and 12, but a better plan

's to use a length of flex having a phone
' plug at one end and connected at the other
to a 'phone box containing the by-pass
condenser and terminals for the 'phones

 or loud speaker. The 'phone plug can then
be placed in any jack as desired. There
is ample scope here for ideas for phone
boxes incorporating switching arrange -

L:

C>

C>

EZMXIMICOME
1512Z2132111WASIIIMItea®

ments, etc., and such a device
is always of value.

Audio - frequency amplifica-
tion can be added to -the circuit
of Fig. 14 by inserting the in-
put plug of Unit No: 6 into the
jack of Unit No. 2. -This forms
one of the best receivers for
distortionless loud -speaker re-
ception of the local' station.

Fig. 15 (A and B) indicates the
connection for a modified
Reinartz one - valve leceiver,
with the addition of an acceptor
w a v t r,ap. Connections to
batteries have been -left out for
sake Of simplicity, and, as in
diagrams : to follow, only the
t erini nals of the units are shown,
as this is sufficient to indicate
the methods employed.

An Adaptable System.
It will be , noticed that the

primary of the transformer in Unit No. 5 is
used as the radio -frequency choke, the vari-
able Condenser of the same unit being the
reaction control condenser. Also, Unit No. 3
forms the basis of the grid tuning circuit,
the condenser of Unit No. 1 being the
wave -trap condenser. The control of the
valve is effected in Unit No. 4, the value of
grid leak and grid condenser being adjusted
as required.

The connections ,necessary to build up
this circuit are few
and simple, and there
is ample scope for
experiment with the
receiver so consti-
tuted, which is admir-
ably suited for DX
work. Signals can be
brought up to loud-
speaker strength by
the addition of Unit
No. 6 as described
above.

Fig. 16 (A and B)
shows the connections
for a one -valve Trina-
dyne receiver. Notice
how Unit No. 3 is
used to form a tuned
anode reaction circuit.

V
ORROWN 8s,

CHAD: BY

Nf 5, /39

/16./.57(AA

_The Interplex system is admirably suited
for working out ideas for original circuits.
New circuits are very rarely -discovered
by the haphazard connection of apparatus,
and embryo inventors should work out
their ideas on paper first, , rejecting all
that is obviously unsound. Then the final
project can be tried out on this system,
and in this way much time will be saved
that would otherwise be wasted in pursuit
of fruitless ideas. I might add that the

DRYa.,,, BY
cHnO, BY
SEAM). NY. 8 /38

Coi s L, and L., can
be mounted in a two -
coil holder for con-
venience of coupling.

The three simple
examples givenabove
will, no doubt, ,,be
sufficient to give a
'general idea of , how
the system is used as
a multi -circuit recei-
ver. The rapidity and -
ease with which vari-
ous circuits can be
connected up should 
appeal to the man who -
likes to try, out all the
latest circuits and
new forms Of old ones.

Trinadyne circuits, evolved on-. ,paper, were
-all tried out and worked into practica_
form On the original Interplex system.

Anyone who designs and constructs
much radio 'apparatus will find the system
ideal for working out details- of receivers,
and it is possible to get a close approxima-
tion to the layout of the proposed instru-
ment.

A Useful Device.
It will be noticed from the examples

given above that Unit No. 1 is the foonda-
tion of all aerial. tuning circuits, while
Unit No. 3 forms the basis of other tuned
circuits, such as tuned anode, grid, and

' coupled circuits. -

An accessory that, in conjunction with
(Continued on page 770.)
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Id Event
with your
Wireless Set

FOR real wireless enjoyment-purity
of reproduction, freedom from dis-

tortion and ample volume of tone are,
of course, essential.
Use " HART " BATTERIES with your
set .for both Low and High Tension
supply and " wireless " will reveal new
charms to you ; their steady voltage, low
re3istance and exceptional reserve of
power ensuring reception at its best.
Discard your dry batteries to -day and
substitute the "HART" "RAY" type of
High Tension Accumulator (20 volts
14/8, 30 volts 22/-, 60 volts 44/-). The
marked improvement in reception will
certainly surprise you.

THE BATTERY OF QUALITY

There are models of " HART" Batteries for all Low and
High Tension Circuits. Write ;to Dept. " P.W.5" to -day
for illustrated lists and full particulars.

HART ACCUMULATOR CO., LTD.
STRATFORD, LONDON, E.15

P7-411A-Nk

.%.,*.

Goodall Ad.

Tay

HERE IS the last word in Variable Con-
densers. Geared movement combined
with low -loss design-made by a fam-
ous firm of scientific and radio instru-
ment makers, built with the precision
and finesse that only makers ofscientific
instruments know how to impart.
A TYPICAL FEATURE is the unique
smoothness of the 200-I ratio geared
vernier control that enables the minut-
est adjustment to be made. There is
not the slightest trace of backlash.
The condenser is solidly built of brass
with porcelain insulation. A dust -
proof case is provided for the gear
mechanism, and the stout stamped
endplates are entirely insulated from
the rotor vanes by ebonite and from the
fixed vanes by porcelain, making hand
capacity negligible. Connection to the
rotor vanes, which are of decrement
shape, is made by a soldered pig -tail to
the spindle. Definite stops are provided.
Fixing is by the one -hole method.
CAPACITIES. .0001 m f d. f d.} LI 64

.0002 ,, .0005 ,,
.00075 )) Li 7S. 6d.

Obtainable at all radio dealers or &red
W. G. PYE & CO., GRANTA WORKS,

MONTAGUE ROAD, CAMBRIDGE
Manufalurers of Scientific Inftruments and Radio Apparatss

CS gto.pp,0 700010141,

/
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THE INTERPLEX..
4 y

f (Continued from page 768.)

* *
Unit No. 3, constitutes the foundation of
several forms of H.F. coupling is the
device illustrated in Fig. 17.- On a square
of ebonite are mounted four -valve pins,
1 in. apart, the four holes -in the middle
being drilled so that a- plug.in type of

wort :For example; Unit No. 4 'can be -used
for 'The.- determination Of valVe charaCter-
i,itics and other valuable data. Also,
Units No. 3 and No 4 'can be used for
the plotting of resonance curves, etc.
A Final Refinement.

A guide to the .connections for using
Unit No. 4 as a valve -testing panel is
Fig.. 19, which includes a potentiometer
panel, another useful accessory used in my
ewn installation.

Many uses can be found for the Universal
Valve Unit, and there is no reason why a

similar unit built on a
larger scale should not
be used for experi-
mental transmission on
low' power.

Inconcluding, I hope
that, even if the reader
is not tempted to make
up the entire system,
he will have gleaned
from this description of
it some idea that will
be useful in his own
experimental set: On
the other hand, I -feel
certain that anyone
who builds an installa-
tion on the lines indi,
cated above will be
amply repaid for his
trouble, and he will

never go back to the untidy " hook-up."

CHOKE

-0...00 A A A
,)

0-.--(!)
0-0

0-0
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0.-.....0
0-.--0

0
0
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©-o al , 7 7

L/ L2
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transformer can be inserted. The pins of
the transformer engage with spring clips
behind, these contacts being connected
to the valve pins shown in the figure, and
contacts from H.T.C. valve holders are
useful here.

The H.F. Adapter.
If a Unit No. 3 is placed between

two Units No. 4, this adapter can be
connected to the terminals 22, 23, 13, 14,
or 15, 16, 19, 21, giving respectively the
circuits A and B of Fig. 18. When the

HOLES FOR PAS VALVE ANS

Bah

/3/v

0 IS) 0-41/

0
Laos0 ep,,__NOLD/NO

0 .5FRMIC
CL/PS

14- /`-_.4.1
/76 /7.

second valve is a detector, terminals 19
and 20 are shorted.

This adapter, may be used to couple a
crystal detector circuit to a radio -frequency
valve, and if the primary or secondary
windings of the transformer are tapped,
then it is an easy matter to build up the
couplings required for such circuits as the
Neutrodyne, Rice, etc. -

Apart from the pleasure and inkrmation
that can be obtained from the use of the
installation as an experimental receiver,

 it has other uses of great -varue to the
experimenter interested in -More serious

fia /8. .54RMi. No 5/42

*-.--4.-48.4.-4.--------^41.--4^4.--4.-1.---11,-.-*

CHECKING YOUR
WIRING.
By D. K.

*-4.---4- .. -4.-4-4,-.--4------4-4-4,-*
IT is surprising, even after four Years of

broadcasting and the home -construc-
tion of wireless sets, how frequently

one hears of cases where valves are burnt
out owing to the H.T. getting across their
filaments because wrong connections have
been Made in the receiver. It is, in the
writer's opinion, far more excusable to
make a wrong external battery connection
than `mike an error in the
internal -wiring of a set. If -
the wiring is properly checked
up before the set is tested
there sheuld be no chance of
a mistake passing unnoticed.

That is the reason why
point-to-point lists of con-
nections are published with
constructional articles, but
even if such lists were not
available it is a simple matter
to check over even a com-
plicated set.

The Checking List.
Assuming that the point-

to-point list is not provided
the constructor must fall back on either the
practical wiring diagram or the the eiretiord
circuit. The writer prefers to work from
the latter, but it makes no odds which is
used.

When the wiring has been completed, the
constructor should carefully clean up the

'set and then set ;to work on the checking
process-which must be done methedically.
In the first,place, he should take either the
theoretical or practical diagram and make

a list of the main points of his receiver-
LT +, L.T. H.T. H.T. + terminals,
A and E, and so on, and then he should
write against them all the points with which
they make connection, marking the lines.
off on the diagram as he goes on. When he
has finished, any lines not marked off should
be noted and he is ready for the actual
checking on the receiver.

Many points will, of course, overlap, but
that will only emphasise the checking. For
instance, the earth lead will be found in most
eases to go to LT.+ or L.T. and; to one
set of valve -filament socket=. This:will be
duplicated when the L.T. leads are dealt
with, but it is advisable not to omit the

RV-ENT/041E7ER Ail NEL

oRA.b.elly /40
CFO  BY C
5-ER/A4 /13

b0
0 0 0

/761.9 Th3 Interpler

L.T. terminals from the list even if some of
the points are duplicated.

The list should be taken as written, and
the points and their connecting wires noted
on the set, each joint being 'tested for
strength and creardiness as 'the constructor
goeS on. - After this, whic-h does not take,

so -very tong, he can rest assured that the
set is wired as described in the diagram, and
he can go ahead with -the practicaitest, feeling
sure things are all right " down under."
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A dry battery has but one life. When it is down it is
done. Why not use a C.A.V. H.T. Accumulator, which
can be recharged over and over again ? It saves in
service, and moreover gives clearer reception with
greater volume,

sp?

AV:a nciervell 3L19';
ACTON, LONDON. W 3

elt:

YOU

Owing to the various special features of our H.T.
Accumulator we desire to give it a distinctive name,
and invite suggestions.
FIRST PRIZE 75 GUINEAS

to the entrant of name adjudged the best.
SECOND PRIZE - - - - 25 GUINEAS
to the trader from whom the First Prize winner put.

chased his Accumulator.

yolDX.results
this coming
Winter A-ie

-resold& all
joints with

FIAILTICVTM
SOLDERING
SET --complete
All Hardware and Ironmongery Sores
sell FLUXITE in tins, price 8d., 114

and 2/8.
Another use for Fluxite-Hardening
Tools and Case Hardening. Ask for
leaflet on improved methods.

PLUXITE, Ltd.,
(Dept. 324),

Rotherhithe,S.E.I6

FLUXITE

U LT R A LOW . LOSS
Straight Line Frequency Condenser
Cone Bearings Braced Vanes. Positive

Collector. A real precision job. '/
Condenser with plain Dial, Standard 10/6

Reduction Ratio 16-1, No Backlash.
THE FORM() COMPANY,

Crown Works, Cricklewood, N.W.2
Phone: Hampstead 1787.

Manchester: Mr. J. B. Levee,
23, Hartley St.. Levenshnitne,

'Phone: Heaton Moor 475

NMI

Saleskalekskallsaullallallaktakallakakaalakalksialkslabskakallialskisithelaskallakaskskellala

r_lHIGH & LOW TENSION-,,

Rotas
High
Tensio n
Accu-
mulators
greatly
improve
Loud Spea-
ker recep-
tion. elimi-
nating theun-
canny noises
caused by part-
ly run down dry
batteries and may
be hired ready for toe

ACCUMULATOR HIRE SERVICE
Here's a way of improving reception.
saving money, time, and trouble for
all valve set users who live within 12
miles of Charing Cross. Write now
for particulars of the unique service.
RADIO SERVICE COMPANY,
105, Torriano Avenue, N. W. 5.

'Phone North 0623 (3 lines)

SE

0 II
Low

TensionHire
Service

effects a

considerable
saving if you
add the de-

preciation in
value to the

cost of having
your own arca-

mulatorunskilfully
recharged.
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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.

SUPERIAL SIMPLE -STRIP.
ALTHOUGH soldering is quite a simple

task the fact remains that many
constructors hesitate to tackle it ;

indeed, if it were not possible to assemble a
wireless set without soldering, it is probable
that there would be a much smaller number
of home-made sets in use. Quite an efficient
alternative to soldering, however, is the use
of " Simple -Strip," a .product of the New
London Electron Works, Ltd. It is On.
strip copper heavily tinned, in which oval
holes are stamped. These holes are very
close together, but the material is tough and
pliable and retains sufficient Strength to
stand against very rough handling.

" Simple -Strip ' can be cut quite easily
and bent with the fingers into any -desired
shape. Owing to the holes being oval no
difficulty is experienn -1 in getting the
material to lie snugly under terminal nuts,
even if slight miscalculations in length of

lead are made. Of caurse, " Simple -Strip "
can be soldered, if desired, and, as a matter
of fact, it takes solder as well as does
tinned copper wire.

In view of its large surface area it forms
a very efficient conductor, and a receiver
connected up with it offers a very attractive
appearance. -

Superial " Simple -Strip," as it is called, is
sold in packets containing 12 ft. at 2/ -
per packet.

THOSE MARCONI VALVE BOOKLETS.
The Marconiphone Co., Ltd., i ecently

published two very interesting booklets-
" The Story of the Marconi Valve" and
" The Marconi Valve Booklet." These
publications will interest all valve cnthu-
siasts,.and we expect that many copies of
the November 20th issue of " P.W." are
no .v minus the coupon which appeared on
page 657. This coupon entitles any reader

of " P.W." to obta'n either cne of the
booklets gratis and post free. Unfortu-
nately a printer's error occurs in it, and the
following asterisked statement should have
appeared at the bottom of the coupon:
* " Strike out, what is not required."
some copies this appears partially corrected,
and in others it ' is omitted altogether.
Readers are welcome to a copy of either
booklet, by writing to the company at 210,
Tottenham Court Road, W.I.

A PRICE CORRECTION.
Will readers please note that the price of,

the Eureka Orthocylic Variable Condenser is
15s. 6d., with a capacity of .0005 mfd., and
not 13s. 6c1., as was' stated if the advertise-
ment columns of our issue for November 6th.
With a .0003 mf capacity the price is
14s. 6d.

(Continued on page 774.)

This variable
condenser,
known as the
Metralign and
a product of the Gen-
eral Instrument Cor-
poration, is an Ameri-
can component which is
stated to be revolutionary in
design. Readers will probably note that one end
plate at least is transparent.

!1w BRITISH ly to
the foreign ttOe
rives still lower

l'ilOWNED for reliability., the British
basis of quality is the recognised

standard of excellence. But to secure
this, the once accepted necessity for paying high
prices rules exclusively no longer. Instance 'Valves
-by the advent of Voltron you can now buy a

BRITISH DULL EMITTER VALVE for /9
Not only British made, the quality of Voltron
Valves is British, therefore supreme. But the
price is low.
Close electrode construction, a filament of high
emissive value and Voltron special3 stage pumping
ensure absolute uniformity, freedom from micro -
phonic noises and a long life of full, clear -toned
service. The guarantee is exceptional!" generous.
W. G., of Burnage, Manchester, writes of Volleys
Valves:-" 7 feel I cannot speak tor, highly of them.
Sty set has been brought to life with them. I thought
my resit/fa were flood enough before, but it was dead
comps -red with my present results."

VOLIRON1
"Bur RtitaA ce,tai Sum

Look
for the

iriang,if kir box.

A allot,dealer forVoltron
Valres or Send

your order di-
rect to the mans.

torturers. Valves
sent post free byreturn. C.O.D. 45extra. When ordering

state whether B.F. De-
tector or L.F.
VOLTRON COMPANY,

169. City Rd., London ,E.C1.

p.

p.

j.

i.

THE LATEST INVENTION
The New Magnetic
MICROPHONE BAR

AMPLIFIER

An efficient NON -VALVE NOTE -
AMPLIFIER which yields Three -
to Ten -fold Amplification from. the
'Phone Terminals of any Crystal
or Valve Set.

NO ACCUMULATORS REQUIRED;
NO H.T, BATTERIES.

Six pairs of Wireless Head-
phones, or any 2,000 - ohms
Loud Speaker may be operated
from a single 3 - volt Dry

Battery.

LOW CURRENT CONSUMPTION.
The Magnetic Microphone Bar Amplifier uses less than of an ampere,
one 3 -volt dry cell, at a cost of 3/-, lasting upwards of 300 working hours,
No Diaphragms. No Distortion, No Fragile Parts. Nothing to
get out of order. No microphonic noises... Unaffected by vibration
Compact and easily portable. ANYONE CAN ADJUST IT !
Amplified Speech and Music as clear as from a good Valve Set. A boon

to persons of impaired hearing.
PRICE 38/- Complete.
No separate Transformer reiuired.

We stock components, valves and accessories of every descriOtion for
sets described in this and in aU other Wireless Publications. We have a
highly organised and efficient Mail Order Department and guarantee not
only safe but prompt delivery. Why waste time and money when you
can send your order direct to us. Your enquiries will receive our

careful and prompt attention.

econon2k Efretricita- LONDON W.I.
10, F I r ZROY q.

I
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WHAT IS THE
IDEAL H.T. SUPPLY?

CONVENIENCE,

CLEANLINESS,

LOW FIRST COST,

ECONOMICAL SERVICE,

all these excellent qualities combine
to make the H.T. Dry Battery
the ideal form of high-tension current

supply for the Broadcast Listener, but-

for RELIABILITY and

STEADY PERSISTENT SERVICE
it must be a

SIEMENS H.T. DRY BATTERY

REG. TRADE MARK.

SEE THAT IT BEARS THIS
TRADE MARK!

Our new Catalogue No. 650, "Siemens Radio Batteries," will
assist you in the selection of the correct size of battery to be
used for any radio purposes, at the lowest operating cost. It
also contains a large amount of practical information on the
CARE and MAINTENANCE of radio Batteries.

A copy will be sent post free on application to

SIEMENS BROTHERS & CO., LTD., WOOLWICH, S.E.18

What you look for
in a Loud Speaker

A Loud Speaker which renders music,
song, and speech-faithfully-with a pure,
clear tone-and, if required, sufficient
volume for dancing. A Loud Speaker
with such a handsome appearance that
it is an artistic addition to the furnishing
of the home. That is what you look for=
and that is what you will find in the

ROSE BOWL
Hornless Loud Speaker
Perfect in performance-beautiful in
appearance. Moreover; it matters not
whether the bowl is empty-or filled with
water and flowers-the splendid tonal
purity, volume, and clarity are in no way
impaired. 81'. high. Brim 101" dia-
.meter. _Obtainable finished in : Nickel
Plate, 1515 /0. Oxydised Silver or
Antique Brass, 15 / 17 /6.

Deferred payments can be arranged on
application to the address below.

Ask your dealer to demonstrate.
Other " Beco " Models from 52/6.

If your dealer cannot supply Write to t

Dept. P.W. BRITISH ELECTRICAL SALES ORGANISATION.
623, Australia I-ouse, Strand, London, W.C.2
Telephone. City 7665. Telegrams "Becospeker, Estrand, London."
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APPARATUS TESTED:

(Continued from page 772.)

THE BROWN CRYSTAL AMPLIFIER.
We have recently had a " Brown "

Crystal Amplifier under observation, and at
the conclusion of a series of tests carried out
in varying, localities, we are able to form a
definite opinion as to its capabilities.

It is contained in a polished case provided
with a lid, and on to which are mounted six
terminals. To two of these must be connected
a small 4j -volt dry battery-the only source
of local power required. The other four
include two terminals for the loud speaker
and two for connecting up to a crystal set
by its telephone terminals.

Beneath the lid are two levers for adjust-
ing the instrument. These levers are not
finicking little things, but each moves over
a distance of two or three inches, and neither
is at all a critical control. Even so, very
precise instructions are provided, showing
exactly how these levers should be handled
to get best results, instructions that anyone
who can read could understand.

Now, whenever crystal signals are
comfortably strong in telephone receivers,
this Brown amplifier will bring, them, up to
good loud -speaker strength. Good in both
volume and purity too. We have never heard
such pure, mellow, microphonic Amplifica-
tion before as that given by this instrument.
And volume is excellent, notwithstanding
the fact that only the one tiny battery is
used.

In view of the fact that such results are
obtainable, it is surprising that Messrs.

Iy

Brown have managed to keep their new
amplifier within- such practical - bounds of
stability and robustness ; indeed, it is
rather wonderful and once again testifies
to the supreinaey of the S.G.B. people M
this particular' :branch :cf radio. In our
opinion, the Brown Crystal Ainplifier is far
and away above everything else of the kind,
and, moreover, it is a precision instrument
fitted with " man -in -the -street'.' controls.
Eliminating, as it does, both valves and
aecumulators,..at £4 4s., it is a proposition
that requires serious consideration.

THE "ELECTONE " AUTOMATIC CONTROL.
One of the cutest gadgets we have

seen is the " Electone,' an automatic
switching device due to Messrs. Frederick J.
Gordon & Co., Ltd., 92, Charlotte Street,
London, W.1. It consists of a small clock
around the face of which are situated 24 plug
sockets. Six plugs are provided and at
whatever point a plug is inserted the clock
movement closes a switch
inside for a period of half en
hour. The Electone is
placed in series with one of
the L.T. battery leads, and
this switches the L.T. on
and off in accordance with
the plug positions.

If a plug is inserted in the
socket opposite eight o'clock
the set is switched on a few
minutes before eight, and
switched" off -again a few
minutes after eight -thirty.
If another plug was inserted
at the eight -thirty point,
the set would carry on till
nine o'clock.

-:...' k''' \,\:\AtA,..

,

..,
N.

-1.71--_-

-.--- My owner fitted me one day with horn of his design,
fAnd many a day, I've heard him say my voice is very fine.

..;:rr-.. I saved him quite a deal of cash in many, many ways, F:-Asi
i& For Im a real Loud -speaker and last for countless days. ''';'!'.

The children in the nursery .hear me with shouts of joy, '.','''%'''.%.V
maid

1 .

kitchen
I tell her all there is to hear in clear and vivid tones, , `:::....N"....;,\"'",..,,,,,,,,,I But the wno's in the says I am no simple toy;

she can work and hear my voice without the use of \4k s .. .:, :And
hones.

\ \, Jr 1 leeN
,' I am the Gramo-Speaker, as clear as any bell,'',/ . - *.\
;,,A,, A genuine Loud-speaker-which you can prove as well: N.',,,

. , a . . ,..N.`,.e;;; 7 i Then get you to your -dealer's shop and ask to see just ' me, ., :....

The efficient Grar'n'o-Speaker that's made by .........,

T -MC _ \.
.

4

7.*:!,./.:;toia*.a
(-11

Ip

12,11://'.

mw,'''011\ /1//////7/'
\ 11 1/(///N

z/
Sing a Song of Sixpence and thirteen bob as well; "

I am the Gramo-Speaker, as clear as any bell,.
-I'm bought at any dealers, for just this little sum,
And fitted to your gramophone-I give no end of fUn.

Popular Wireless; November 27th, 1926.

The device is quite small and neat in
appearatce, and as it is essentially a clock,
does not look out of place by or on top
of a receiver. The clock movement is
not a Benson one, of course, but it is robust
and keeps excellent time. Certainly the
" Electone," combining as, it does a clock
with an automatic switching device, is one
of the most useful radio accessories we have
seen. -With one. of these little instruments
the amateur can leave his set in the morning,
and have music turned -on and -off for -the
benefit of the household without any but his
own hands touching a single switch, even a
dial. We have had an " Electone " in use
for several weeks now, and not once has it
failed to do its duty. There is a slight noise
when it switches off or on, but otherwise
it is perfectly silent. In our opinion, it
forms one of the best solutions to, the
problem of distant control- so far placed
before the radio public, and should command
a very ready sale at 27/6.

- The Brown Crystal Amplifier, which is described on this past

'.....

Z1: ,

' e
zia,Z,Z

This price does not apply ll`k,,., 4 to Irish Free State. :NI%
.., ".

&dialC Ilejephone Manufacturing Co.ilatil. '\' \\V-.../' -/s,,,./
HOLLINGSWORTH WORKS. 'WEST DULWICH. S. .2L Ai
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The Secret of Skilful
Condenser Tuning is
LATERAL ACTION

A

O

The heavy Gauge main frame "A,"
shaped to eliminate self -capacity and
placed well out of magnetic field,
avoiding eddy current losses.

R

CI

The moving plate carrier "C," with- Us
sliding contact bars, is' next fitted to the
sliders "D." T hese provide smooth; regu-
lar action, and compeniatingsprinr,s tate
tip wear,- prevent backlaSh and dt the
same time provide positive electrical con-
nection between the frame and the moving
plates.- The Cam drives the carrier by
means of an inulated roller "C.i

Available in either
S.L.F. or Squ'are

Law types.
Prices :

.0005 18'6
00025 . . 17/6
Complete with 4."
Knob and Dial.

2

To this is added a Cam "B " according to
the shape of which either S.L.F. or Square
Law charaiteristics are obtained. T heCam
drive gives a fi.te tuning ratio of approxi-
mately 5 to r over every part of the scale.

0
F

O.

.

C

a
%lupe,

The fired plates "F," carried on a high-
grade ebonite _insulating bar "B," and the

-moving plateS "G"- are now fitted, thus
completing the instrument. In its finished
form it occupies a space back -of -panel
of only 31" x zr. The 4" Dial sup-
plied is divided into 36o degrees. -

Every part of Ripaults Lateral Action Condenser was
designed to achieve sharp, crisp tuning and a greater
degree of selectivity than ever before was possible.
This result has been successfully accomplished.
Ripaults Lateral Action Condensers put within
your reach extraordinarily efficient tuned circuits,
while tuning itself is made infinitely easier.
In up-to-date sets LateralAction is the secret of the skil-
ful tuning that brings in stations "all round the dial."

Tr auks
Patent Applied Por

LATERAL ACTION CONDE NSER

Manufactured & guaranteed by Ripaults Ltd., a, King's Rd., London, N.W.

NOTICE
TO

BENNETT COLLEGE

STUDENTS.

Dear Student.
I am sure you must have a. friend who would be

only too pleased to hear of our System of Postal
Tuition, and as you have had experience of its
efficiency you would be doing your friend a good
turn and this college also if you were to advise
your friend to get in touch with us. He may be
engaged in commerce -or he may be in a technical
trade, or he may, wish to get into either one or the
other.

No matter what his trade or profession may be
it is possible that we may be able to help him forward
in it. If he has any ambition at all let him write
to. me and mention his aspirations ; it shall have
my personal attention, and if I cannot help him
I will say so honestly ; if I can help him I will show
him the way. My advice is absolutely free ; he will
incur no obligation whatever. I am only too pleased
to give the help that years ago I needed myself.

So successful have our students been these
late years that we have had to add a wing on to the
College, and the wing itself is nearly as big as the
College. Thousands of people who thought they
were in rut or had come to a dead end have been
helped to the front by my advice.

Write to, me at this address. (Dept. 106). The
Bennett College, Sheffield.

Yours faithfully,

F.R.S.A., M.I.Mar.E., A.I.Struct.E., etc.

P.S.-We specialise in preparation for all
examinations, commercial or technical.

Registered Trade Mark.

Makers of the
original world-famous

BECOL Low Loss FORMER
As used in sets that took the first four
prizes at the 1926 "Manchester Evening

Chronicle" Wireless -Exhibi-
tion and the set that won the
Gold Medal at the 1926
Amsterdam Exhibition. 
Size : 3 inches diameter to outside
of wings. Prices .

' ---:W011-******1711 -MailitiL
9 inch lengths 3/- (Postage 9d.) ;

4 inch lengths 21- (Postage 6d.) ;

3 inch lengths 1 '6 (Postago 6d.) ;

Write for List " C."
Ebonite Rods, Tubes and Sheets. Paneb guaranteed tree from mutate leakage.
THE BRITISH EBONITE Co., Ltd., Hanwell, London, W.7.
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All Editorial Communications to be addressed to The Editor, POPULAR
WIRELESS, The Fleetway House, Farringdon Street, London, E.C.4.

Editor 
NORMAN EDWARDS, M.Inst.R.E., M.R.S.L.,

F.R.G.S.

Technical Editor :
G. V. DOWDING, Grad.I.E.E.

Assistant Technical Editors :
K. D. ROGERS. P. R. BIRD.

Scientific Adviser :
Sir OLIVER LODGE, F.R.S.

Staff Consultants :
Dr. J. H. T. ROBERTS, F.Inst.P. ; J. F.
CORRIGAN, M.Sc., A.I.C.;C.E.FIELD, B.Sc.;

E. J. SIMMONDS, M.I.R.E., F.R.S.A.
Foreign Correspondents :

F. M. DELANO, Paris ; Dr. ALFRED
GRADENWITZ, Berlin ; L. W. CORBETT,
New York ; P. F. MARTIN, Italy ; W.

PEETERS, Holland.

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
stamped and addressed envelope must be sent with,
every article. All inquiries concerning advertising
rates, etc., to be addressed to the Sole Agents, Messrs.
John H. Zile, 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 speci-
alities 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 be forwarded to our own patent
advisers, where every facility and help will be afforded
to readers. The envelope should be clearly marked

Patent Advice."

TECHNICAL QUERIES.
Letters should be addressed to : Technical Query

Dept., " Popular Wireless," The Fleetway House,
Farringdon Street, London, E.C.4.

They should be written on one side of the parry
only, and MUST be accompanied by a stamped
addressed envelope

Queries should be asked in the form of the numbered
questions : (1), (2), (3), etc., but may be accompanied
by a short letter giving any necessary additional
particulars as briefly as possible.

For every question asked a fee of 6d. should be
enclosed. A copy of the numbered questions should be
kept, so that the replies may be given under the
numbers. (It is sot possible to reproduce the question
in the answer.)

BLUE PRINTS. A series of 20 Blue Prints can be
obtained from the Query Dept., price 6d. per Blue
Print.

Only a limited number of circuits are covered in
this series and hill details of the circuit arrangements
available in Blue -Print form are published fortnightly
in the advertisement columns of this journal:

All other back -of -panel diagrams are specially
drawn up to suit the requirements of individual
readers at the following rates : Crystal Sets, 6d. ;
One -Valve Sets, sa. One -Valve and Crystal (Reflex),
Is. ; Two -Valve and Crystal (Reflex), ls. ; Two -Valve
Sets, Is. ; Tliree-Valve Sets, Is. ; Three -Valve and
Crystal (Reflex), Is. 6d. ; Four -Valve Sets, ls. 6d. ;
Multi -Valve Sets (straight circuit), ls. 6d. Except
SUPER -HETERODYNE DIAGRAMS, all of which,
irrespective of number of Valves used, are 2s. 6d.

If a panel lay -out or list of point-to-point connec-
tions is required an additional fee of ls. mustlbe
enclosed.

Wiring diagrams of commercial apparatus, such as
sets of any particular manufacture, etc., cannot be
supplied. (Such particulars can only be obtained
from the makers.)

Readers may submit their own diagrams, etc., for
correction or for criticism. The fee is ls. per diagram,
and these should be large, and as clear as possible.

No questions can be answered by 'phone.
Remittances should be in the form of Postal Orders.

uostionsk
and Arwery2

A 2 -valve Amplifier.
E. A. B. (Tatsfield, Surrey).-" I have a good

one -valve set in use, which has given such
excellent results that now I intend using a
loud speaker. I wish to retain the one -valve
set as the first part of the new receiver. To
get really good results I shall need three -valves
in all, so could you recommend me a 2 -valve
amplifying circuit ?

(Continued on. page 778.)

THE
PERFECTTUNING

UNIT.
THE NEW J.B.
TRUE TUNING

Corrected S.L.F.
type giving most
even spacing of
stations possible.
No crowding any-
where on scale.
Double reduction
Friction drive, ratio
60-1.
Ball Bearings en-
sure wonderfully
smooth control.
Absolutely no back-
lash.
Brass Vanes sup-
ported at tips to
ensure accurate
spacing.
No springs.
End plates highly
polished, and all
fittings heavily
nickel -plated.

j8.POLAND ST- OXFORD
LONDON - W.1

(First Floor)

THE NEW J.B.
TRUE TUNING S.L.F.

2" Bakelite Knob
for Slow Motion

Device.

4' Bakelite Dial,
for coarse tuning.

(Patented)

Retail Prices :
.0005 mfd. . 16 6

*00035 mfd. . 15 6

The J.B. .0005 mfd. Dual Gang Control
Condenser for " P.W." " Spider," com-
plete with 4" Bakelite Dial .. 13 0

ST Uelephone.,-
GERftARD 7414

" EKCO 99

H.T. UNITS
SCRAP DRY BATTERIES!
By obtaining H.T. Current from Electric Supply Mains (D.C. &
A C.) by just attaching adaptor to Electric Light Lampholder.

SIZE WAWA .54"

Model 2A-D.C. Model 2A-A. C.

SAFE!

SILENT!

SOUND!

" EKCO" H.T. UNITS ARE :
THE BEST OBTAINABLE as we SPECIALISE solely in their
manufacture. THE " MECO " IS NOT A " SIDE LINE! "
AT A REASONABLE PRICE because our enormous output
enables us to cut the manufacturing costs to a minimum.
THE MOST POPULAR on the WORLD MARKET as proved
by huge sales at home and abroad.
READ AnnaiLT THEY A7_41. SAY I

THE PRESS.
" Amateur Wireless," 9/10/26." Ile have tested this Unit. No trace
of hunt' could be heard."" British Trade 1110)26.
" We hare tested the ' EKCO ' II.T.
Unit and found the instrument
efficient in every way. II is one of
the few exceptions that has reached
the commercial stage."
 Wireless World," 11/8/26.
" No ' hum' was discernible - the
Unit is a good practical proposition
and can be relied ftpon."

ILLUSTRATED CATALOGUE TREE.
UNITS TO SUIT from 4216 Obtainable from all the leadingALL SETS Wireless Stores or direct from

E. K. COLE, Ltd. (DEPT A), 513, LONDON ROAD,

WESTCLIFF- ON - SEA.

USERS.
S. B., Doncaster: " The reception
less first -doss."
W. W., St. John's Wood: "Your
'ENCO' H.T. Unit has been a great

success with My 'Marconi Straight
8.' I think the reception is more
silent titan with dry batteries."
H. J., Newcastle: "II.T. worries
are over fur everyone who possesses
on ' EKCO ' II.T. Unit."
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ALL WAVELENGTHS
WITH

IGRANIC
COILS

A user of Igrauic Coils has
written to tell us that he has
built a receiver with which hi
call receive ALL wavelengths
from ro to roo METRES
when using I G R A s
PLUG-IN COILS. 'With
other makes of coils he could
not receive the short waves.
IGRANIC SHORT WAVE
COILS are made -in four sizes
for wavelengths from io to
100 metres.

PRICES :
No. 2 (turns) .. 2/6
No. 4 ,, .. 2/7
No. 6
No. 9 2/9

or 10/-, set of four.

For wavelengths above roo metres, use IGRANIC " X LLOS "
COILS or 1GRAN IC TRIPLE HONEYCOMB COILS.

PRICES from 2/9 each.
SEND FOR CATALOGIT No. R.36.

IGLU:VIC ELECTRIC COLD
149 QUEEN VICTORIA ST., LONDON

Works : BEDFORD.

Losses and Gains

PRICES
0005 17,6
.0003 14 9
.00025 14'-
130015 13,6

Losses are disastrous in S.L.F. Condenser
design, but receiving sets in which

BRETWOOD
S.L.F. LOW LOSS CONDENSERS
are used gain greatly in selectivity and
general reception efficiency.

The more supports there are
between the fixed and moving
vanes the greater is the leakage.

The "Bretwood " is the only
S.L.F. condenser made that has
only TWO supports, and losses
are therefore reduced to a
greater minimum than that of
any other design.

Free illustrated folders of all Bretwood
Components on request.

GRID LEAK dc LUXE-AUTO-AUDIO
FREQUENCY AMPLIFIER-FILAMENT
RHEOSTATS --VALVE HOLDERS-COIL
PLUGS-SWITCHES.
Send Post Card for copies by return of post.

All Bretwood Components are obtainable from Dealers.

BRET WOOD LTD 16, London Mews, Maple Street,
LONDON, W.1.

4,
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NE, U TROT\Pin 0 mucirs
are constructed with but one
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purpose in mind-to give to the
user really dependable and last-
ing service.
NEUTRON VALVES will make a decided im-
provement in your reception-they are built to
give greater volume, realistic reproduction of voice
and music and to ELIMINATE VIBRATION
AND OTHER CONDITIONS THAT IMPAIR
RECEPTION. They are positively NON -
M ICROPHON IC.

Fit Neutron valves to your set and note the sur-
prising softness and fullness of tone of reception
that follows the elimination of vibration.
Red Spot

H.F. and Detector
4 -volt '06 amps
2 -volt 02 amps

12!6
each

Green Spot
L F.

4 -volt '06 urns,
2 -volt 0'2 amps

NEUTRON PERMANENT DETECTORS
Each Detector is tested on actual
Broadcast 130 miles from 5 X X

De luxe 5, 6 Crystastat 4,'6 Pantector 3/6

N EUTRON
H.T.BATTERY

Full 60 -volt

10/6
NEUTRON
4.5 volt Battery
Suitable for H.T.
5d. each

A20. 0 NEUTRON, LTD.,

NEUTRON CRYSTAL
The powers of this wonderful
crystal are known the
world over-no better
crystal is or has been
made. Of all Radio
dealers complete with
cat's -whisker. Price

1/6
LONDON.

bole nigtrihoors for U.R.told I ram;
NEUTRON ! DISTRIBUTORS,

144, Theobald's Road, London. W.C.1.
All Extort enquiries for Continent and Australa.na
to Pettigrew and .tlerrintan (1,925), Ltd., 2 9,

Buckman Street,
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MOVING BLOC

FALL
CANNOT

1111111.0111111101

61t 1

Price

61-
all good

Radio Deal-
ers. or post
fires directbons the
M a UR/fa c-
torero.

WEIGHTY'
EVIDENCE!

Throughout the great Radio Exhibition
at Olympia, a 4 lb. weight of solid
brass, combined with the strenuous ef-
forts of thousands of sceptical visitors,
failed to produce any movement in the
moving block of the

PAT. GEAR
No. G RATIO

193.150. 9 :1.
GEARED

COIL HOLDER

The Only Perfect Coil Holder
The helical interlocking gears make it
absolutely impossible for the moving
block to fall, even with the heaviest
coil made.
PENTON ENGINEERING CO.,
15, Cromer St., London, W.C.1.

oreoloowtsomiositWegoarmaratio

Wet H.T. Batteries
(Leclanche Type).

Cheapest in long run. Each cell gives
1.4 volts. Full instructions sent with
each delivery. Price per dozen cells,
complete, 3/9. Alternatively : tines.
1/.; Sacs, 1/8; Jars, 1/3 per dozen.
Carriage extra. Orders for £1 and
over carriage paid. Trade enquiries
invited.-Wet H.T. Battery Co.,
23, Coldharbour Lane, Camber.
well S E 5 'Phone: Brixton 2539.

'PHONE REPAIR SERVICE
Headphones Re -wound or Re -magnetised, 418. Loud
Speaker Re -wound, 4/8. Transformers Re -wound.
5/.. Re -magnetising only 2/, All work guaranteed.
Postage extra. Write for trade terms.-H. R. P. Co..
1,Cottrill Rd.,Spttrstowe Terr.,Hackney,E.Of

4

RADIOTORIAL
QUESTIONS AND ANSWERS.

(Continued from page 776.)

I am thinking of using a 25/- L.F. trans-
former and I am uncertain whether to follow
thiS with another transformer -coupled stage,
or whether to use the last stage, resistance -
coupled. I understand that very great purity
is obtainable in this way, and I shall be glad
if you can tell me whether the volume would
be snail that the loud speaker -would be work-
ing at full strength, or whether for this -purpose
I should need to use two transformers ?

As your present receiver is already giving excellent
results, you should be able to work a loud speaker
comfortably with two additional valves.' In view
of the fact that. your transformer is a good one,
we recommend you to follow it with one stage
of resistance - capacity, which would give great
clarity of reproduction, and,
provided you are using an
ordinary good aerial, the signal
strength will leave nothing to be
desired.

You will find that the " P.W."
blue print, No. 15, shows a circuit
of exactly the kind you require.
The back of panel diagram in
this instance is that of a fiat
panel type, but as the blue print
shows 'the circuit' in theoretical
form, and also the connections
in pictorial form, you should
have no difficulty in making any
slight modifications that may be
necessary td fit the proposed
cabinet.

AERIAL OR ANODE RE-
ACTION,

"ALTERNATIVE REACTION"
(Streatley - on -Thames). -I
have a straight three -valve
receiver in which the first
valve is employed as H.F.

amplifier, working upon a . tuned anode
Principle. The other, valves are detector and
L.F. amplifier respectively, and the reaction
coil is connected between the primary of the
L.F. transformer and the plate of the detector
valve. I am told that by using a 3 -coil holder
(instead of the 2 -coil holder at present em-
ployed) I could have the reaction coil coupled
to either the aerial coil, or the anode coil, at
will. (At present it is coupled only to the
aerial coil in a two-way coil holder.) How
shonlci the coils be arranged in order to give
this form of alternative reaction ?

The method of using a three -coil holder (see accom-
panying photograph) is only effective where the set
in question allows plenty of room for the two outer
coils to open right out, at an angle of 90 degrees
from- the centre coil. ' (Both .the outer coils must
be capable of movement. although the centre coil
is fixed upright.)

(Continued on page 780.)

A three - coil
holder is useful
for providing
reaction uponeither the
aerial- or the

anode -coil.

"NO CRYSTAL SET IS COMPLETE WITHOUT THIS WONDERFUL ATTACHMENT "
Extract /rorn an entirely unsolicited testimonial recently received from a customer situated 80 miles from Daventry.

The WONDERFUL ATTACHMENT referred to is the

MAGNETIC MICROPHONE BAR AMPLIFIER
Not only will this' marvellous
device give really gbod LOUD-
SPEAKER RESULTS from
CRYSTAL RECEPTION of
average strength, but it is

absolutely the ONLY means
of increasing the strength of
weak signals in headphones

without using valves.

Works perfectly on one or
two dry cells.

A BOON TO DEAF PERSONS

EQUALLY EFFICIENT ON
VALVE SETS

If your dealer cannot supply order direct
from Sole Manufacturers and Patentees (Two-thirds

actual sire.)

NEW WILSON ELECTRICAL MANUFACTURING CO LTD.,

NOT a Microphone Button.

NO
Valves, Accumulators or

H.T. Batteries.
Fragile parts.
Distortion.

Simple as A B C.

MICROPHONE AND OTHER PARTS OF
AMPLIFIER SUPPLIED SEPARATELY

FULLY ILLUSTRATED LISTS FREE

COMPLETE AMPLIFIER as
shown PRICE post free 38/.
3 -volt DRY BATTERY lasting
over three months 4/- extra.
No other accessories required.

DELIVERY BY RETURN FROM STOCK.
EVERY AMPLIFIER GUARANTEED.

18, FITZROY STREET, EUSTON ROAD,
LONDON, W.1. 'Phone: Museum 8974.
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RADIOTORIAL
QUESTIONS AND ANSWERS.

(Continued from previous page.)

respectively were 35 and 150, now we have to
use 100 and 300. I might mention the aerial
and earth are all that is to be desired, as we
have examined same.

The fault complained of is a very unusual one, and
.appears to be due to a break in the circuit of the aerial

tuning condenser. From your description we think
that one of your condensers leads or joints has
broken, leaving this condenser disconnected. .

The wires -And-  terminals:. should; therefore, be
examined carefully, and when the break is remedied
it should be possible to work again with the 35 and
150 coils, for the local and 5 X X stations respectively.

THE ULTRA COIL.
P.S. (Pendleton, Manchester).-Having been

very successful with the "P.W." Ultra Crystal
Set, I should like to try an Ultra coil in a
one -valve receiver. What are the connec-

?

The connections for Ultra coil tuning of a 1 -valve
set are shown in the accompanying diagram. The

construction of a set of this kind was fully described
in " P.W." NO. 222 (September 4th, 1926, issue).

Note.-Back numbers. of PoPELAR WIRELESS are
obtainable from The Amalgamated Press (1922).
Ltd., Back Number Dept., Bear Alley, Farringdon
Street, E.C.4. Price 4d. each, post free.

REACTION WITH A CRYSTAL SET. -

"CRYSTAL CRAZY" (Slough, Bucks).-Is
it really, possible to oscillate and. obtain
reaction with a crystal set'? If so, how
done ?

It is quite possible to -obtain reaction and oscillation
effects, using for that purpose a crystal instead of r
valve. A specially chosen " Oscillating Crystal"
has to be -used, -in an additional circuitthat ineludeS

resistances and batteries. Such an' arrangement
can be* added to an ordinary crystal set which has
the tuning condenser in series, as shown by the
accompanying diagram.

. _

(Continued -on next page4

DRY BATTERIES ARE SAFER
THINK of the perfect ease with which dry

batteries are handled-and especially
COLUMBIA. They are safe, clean and con-
venient. They can be tucked away in a cabinet
and no care need be given' to acid and -glass
casings. COLUMBIA give better, longer and
more economic service and dispense with the
trouble and expense of frequent accumulator
renewals. Use dry batteries for every radio
need. and - always COLUMBIA.

The right bat-
tery in the right
place naturally
means a great
deal to your re-
ception. There-
fore "How to get
the most out of
your radio bat-
teries " is a little
book which will
be most useful to
you. It is packed
full of really
practical and in-
teresting in -
f or mati on.
These booklets
are sent free on
request.

Send for " How
to get the most
out of your radio
batteries," and
" Choosing and
using the right
radio batteries."
It is astonishing
what will result
in marked econ-
omy in opera-
tion and im-
proved quality
of reception
when you have
a little definite
knowledge as to
the . correct use
of your radio
batterieS.

olumbia
Ask your Dealer tor COLUMBIA High 1 enspan Battery No. 4780 to volts, a special
size with large radio cells. Or COLUMBIA High Tension Battery No. 4770 .45
volts (extra 'heavy duty) for long service and economy. COLUMBIA " A"Dry
Cell Batteries for Dull Emitter valve.; will meet .heavy current demands and give-

' much longer service than other batteries. All COLUMBIA BATTERIES are
fitted with' spring clip terminals to ensure quick and secure connections. ^

ASK ANY GOOD DEALER FOR COLUMBIA.

J. R. MORRIS, 1549, KINGSWAY, LONDON, W.C.2.
Telegrams: Colcarprod, London. Telephone: Gerrard 3038.

Scottish Representative:
John T. Cartwright, 3, Cadogan Street, GLASGOW.
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SIX COUNTRIES (Continued from previous page.)
EVERY LOUDSPEAKER

a

IN DAYLIGHT
We have received, the
following testimonial:-
" I do not know whether you know that
this particular valve is the finest in the
world' fOr use in" a reflex set, it easily
gives double the volume of any other I
have ever used.
This is due of course to the remarkably
low im2edance, which is the lowest I
think of any valve made."

-AND ON ONE VALVE
"I had some wonderful results on a new
single valve reflex unit yesterday, using
one of these valves, tuning in, in daylight,
stations from six different European
countries, as well as a number of British
stations and 22 amateur transmitters.
It is one of those cases where one would
not believe unless heard, as the use of this
valve in any reflex set will at once double
the volume. I may add that I am just
over three miles from 2 Z.Y. and I have
to detune to bring the volume reasonable
on a' large Brown H.Q. and Amplion
Radiolux Speakers."

THE BENJAMIN RANGE.
S.P. 18 RED 141- Fl. Volts 1.6 Amps .3
S.P. 18 GREEN 14/- Fil. Volts 1.6 Amps .3
S.P. 18 BLUE 14/- Fit Volts 1.6 Amps .09
D.E. 55 18/6. Fil. Volts 5.5 Amps .09
S.P. 55 BLUE 18/6. Fil. Volts 5.5 Amps .09
S.P. 55 RED 22/6. Ff1 Volts 5.5 Amps .25

EleugueiN
SHORTPA TH
VALVES

THE BENJAMIN ELECTRIC LIMITED.
Eric:wood Works, Tottenham, London, N.17.

DESERVES
S E. J. (Billericay, Essex). -I have a spider- * MULLARD

web former and some 213 D.GC. wire to make a M A S T E R
to wind the coil, but how -is -the wire held in *
place at the beginning of the winding ? C4

Mallard P. M. Power Valves.

50 - urn CO

STARTING A SPIDER -WEB COIL.

l_- for a crystal set. I know the way

Staitirg the Wilting of
a Sp:der-Web Coil.

All that is necessary is to make one or two holes
;n the former and thread the beginning of the wire
through these, to make it fast.

RESTORING DULL -EMITTER VALVES.
J. P. M. (Ireland). ---How can I restore dull -

emitter valves which have lost their sensitive-
ness ?

This depends upon the type of valve, and for-
tunately many '06 amp., and similar types, are
curable after this sort of mishap. In any case, the
procedure is to burn the inlve at the correct voltage
for about half an hour. or more without any H.T. on
the plate. This will bring some of the spbcial
chemicals to the surface of- the filament, and normal
electron emission -will result.

Another way is known as " flashing," but it is
decidedly risky. It consists in connecting one
filament leg of the valve to one side of the H.T.
battery, and just brushipg-the other.H.T. connection
on the other filament leg. This should have the
same effect as the above. -

If the " brushing " is not done quickly, and the
filament is connected too long to the H.T., it will burn
out. One method of ensuring that too much current
does not pass when " flashing " a valve in this
way is to do the flashing from a fixed condenser:

All that is necessary. is to connect a very large
fixed condenser (say, 1 mfd. or more) across a high-
tension battery of 100 volts or so. Disconnect the
H.T. battery, and then connect the filament legs
across the fixed condenser.

This latter will, of course, discharge itself via
the filament, and as the current is limited by the
capacity of the condenser there is no danger of
applying the current for too long a period.

UNUSUAL BARGAIN. Brand new
TANGENT L.F. Transformers No. 651o. Ratio
3-1 . Usual price 12/6. Our price, 7/- post tree.
Money refunded if dissatisfied. Partridge &
Wilson, 217a, Loughborough Road, Leicester.

-DX COILS ARE BEST -
As supplied for the " P.W."

14 -Valve Set.
COILS FOR THE SPIDER

(See " P.W .," Nov. 13.)
SPECIAL AERIAL COIL .. 4/ -
MATCHED ANODE .. 2/6
REACTION . 1/2
MOUNTED CHOKE, No. 250 6/-

500 8/6
Send P.O. 4/- for Special Aerial Coil
for cutting out your local Station

JOHN T. NICHOLS.
4 & 5, GLEBE ROAD, DALSTON, E.8.

VALVES
Ask for

0002;00 ZOZOZZOt1
TRANSFORMERS REWOUND

Transformers, Phones,' Loudspeakers, 'Re-
wound and Repaired to Maximum Efficiency.
All One Price 4/- each. Don't discard if burnt out.
MI work guaranteed for 12 months. Write for trade terms.
TRANSFORM CO., 115, LINKS RD., TOOTING, LONDON, S.W.17.

T 'lleborj
GEN EBONITEUllvle

. I
ar CA Orti,:,1

STOCKED BY ALL THE BEST DEALERS
TRELLEBORGS EBONITE WORKS Lo, Audrey Rouse. LC.L

 ADVANCE " 60 -VOLTS.

H.T. BATTERIES 7/9 FREE
PP every 3 volts.

Guaranteed long life and silent working.
G. FORSTER, Carlton House, Regent St., LONDON.

SENT ON 7 DAYS APPROVAL
AGAINST

CASH'c4
'0 Git- ' * -

02` ZPN!"- - - --
200

"SPARTOC SPEAKERS
Fuller
Sparta

HALF /zb: Loud
""CE '''''' Speakers

s
priMceal4"15

To Clear at 50/- each,
These 4,000 oh ms Speakers are brand new
and in original packing cases (as received
from makers) and are fully guaranteed

Another MAUDE Bargain
Maude Rubber Co., 58, Praed St.,London, W.2

HEADPHONES REPAIRED
Re -wound and re -magnetised 5/- per pair Loud
Speakers repaired 5/- Transformers re -wound 5/- each

All work quern& eed and tested before delivery.Write for Trade. Prices. 'Phone: Clerk. 1795.
MASON & CO., 44, East Road, City Road,.N.2.

HEADPHONES 319 yrPoe.st

Product of leading British Manufacturer, c000
ohms, aluminium headbands, very light and com-
fortable to wear. Do not be misled by the low
price, these are a good article and were specially
manufactured for broadcast reception, To be
cleared at the very low price of 3/9 post free.
Also a few 71t. cords at 1/2 post free, from
C. WILDE, WILLESBOROUGH, ASHFORD, KENT.

 11111111111WM1111111.11111111111111111111111111111
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MEANS DOUBLE POWER
For use in both N.T.-less and ordinary
circuits, ILL D.E. and '86.10/6 to 16/- =

Send card far Radio press reports and booklet. This L.
valve can be used in any set without alteration MI
and will give 5010 to 155/' increase in power. 11.

ANELOY PRODUCTS,
Eton Works, East Dulwich, London, S.E.22.

CALLERS 35a, Forest Hill Road, East Dulwich. ut
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CORRESPONDENCE.
Letters from readers discussing interesting

, and topical wireless events, or recording un-
usual experiences, are always welcomed ;
but it must be clearly understood that the
publication of such does in no way indicate
that we associate ourselves with the views
expressed by our correspondents, and we
cannot accept any responsibility for informa-
tion given.-Editor.

*
The Simmonds Short Wave Set.

The Editor, POPULAR WIRELESS.
Dear Sir,-On September 20th I finished a short-

wave set similar in design to that shown by Mr.
Simonds hi ".P.W." No. 239 (October 30th). Results
are certainly excellent., all -parts ale British. and all
connections thoroughly soldered. So far I have
heard K D IC A four times (I enclose confirmation
[copy ofl from K D K A) and W G Y twice. Also
3 T N and 3 A L, Australia, on C.W. Morse.

On telephony I have got-British : 2 B W Z,
2 NV N, 2 N M, 2U0, 2 B Ifi, 2 I T, 5 T Z, 5 D A,
5 W K, 5 W W, 5 D T. 5 T Z, 5 D C, 5 A Z, 5 Z G,
5.U8, 5 J, 6 Z, 6I A, 6 Q 0, 6 M U. 6 M 0,
6 T X, .6 K K, 60 H, 6T R, 6 U T, 6 K S, CUP.

North Ireland: 6 Q 0, 6 M U.
France : 1 A E, 8 A R T.
Italy; 8A U.
U.S.A.: KDKA,2XAF(WGY).
Germany : Koenlgswusterhausen.
Australia : 3 T N. 3 A L (Morse).
All between 30 and 70 metres.

I am, yours,
London, E.C.3. G. M. MITCHINER.

The " Hale " Receiver.
The Editor, POPULAR WIRELESS.
fe Dear Sir,-I notice in your editorial of the Radio
Constructor this week that you ask readers to write
and give you their experiences with the " Hale"
receiver described last. week.

On Thursday evening of last week, as soon as I
reached home, I wired up the circuit roughly and
with an old Phillips D.E. Power valve and 120 v. H.T.
and 1 l v. bias 2 I. 0 was tuned in with a Strength
on the L.S. that can only be, likened to a 3 -valve set
(v., 2) and with crystal quality. Members of my
household begged me to make up the set in a.proper
.,alaiiret-find scrap my two -valve Reflex set C' P.W."
(otntiination and I..F. amplifier), which I have had
in use now for about two years. This I have done,
and on Sunday morning I was able to get. Hilversum
for an hour on the L.S., and after it had closed clown
Konnigswusterhausen came in also on the L.S. even
more strongly, then Radio -Paris.- Several evenings
this week I have had an evening's hunt and- so many
stations come tumbling in that I hesitate to write
them down in ease I should he thought guilty of pre-
varicating. One thing I should like to do, and that
is, make the set more H this can be
done perhaps you will tell us in the near future.

Two of my neighbours have dscided to- scrap their
existing sets and build the " Hale."

Many thanks for introducing such a fine circuit. to
" P.W." readers, and may I express a Coue-ism, that
Every Day, etc. Yours faithfully,

(1\471111e Road, 8.W.11.

More than " Asbunding ! "
-The Editor, POPULAR WIRELESS.

Dear Sir, --I beg to write in appreciation of your
Wonderful circuit in " P.W." October 30th. I refer to
the "-Hale" receiver. I wired 'this up on Sunday
and added one stage of L.F. in the ordinary way, and I
am absolutely astounded at the volume and purity.
I am always " playing " with -ray set, but know
very little about wireless except how to wire up from
a diagram. Your circuit gives greater volume and
purity than the four -valve (1-v-2) which T pulled down
in order to try it. and in fact is miles better than any
circuit I have ever tried.

You hesitate in your article to use the word " as-
tounding." The circuit., in my -humble opinion, is
poorly described by the adjective, and I thank you
for giving us the chance to try it, and I look forward
to a further article on it. I am able to get many
other stations, but have great ditlienity in bringing
them in clearly, as the least touch on the reaction
sends the. set into violent oscillation, but directly

foosen the reaction a shade I lose the station. My
01113S:ether trouble, Ls continuous crackling between
each item, and I cannot trace this to H.T., trans-
formers, loose contacts, or. anything like that. Is
this a peculiarity of the chisuit-?

For the sake of curiosity I am at some time going to
try a further stage of transformer -coupled L.F. ; and
by whit the present two -valves arc doing, while I
write, I should imagine the addition of a further L.F.
will about blow the horn off the loud speaker. I
rum using 2 Cossor valves and a lied Diamond per-
manent crystal (de.) which I haven't touched since
Sunday, and two quite cheap transformers. Well,
Imust close, or Fll bore you stiff ; but, by Jove, you've
found a wonderful circuit. Thank you very much. .

Yours sincerely,
D. MACKENZIE.

84, Church Street, Croydon, Surrey.

OPERATE
YOUR RECEIVER

FROM THE
LIGHTING MAINS

one 111

9
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HIGH TENSION BATTERY

:

L=.

ELIMINATORS
effectively overcome the troubles
and worries associated with High
Tension Batteries and ensures
always a Convenient, Constant
and Reliable H.T. Supply at a
negligible upkeep cost.
Simply plug-in to any convenient
lampholder.
Gives increased volume and
purityof tone.
Saves its first cost in a short
time.

USERS WRITE:
J. W. a., Fulwell, Sunderland :-" I am

delighted with the results. I did not think
my set could do what it does with the
Eliminator instead of Dry Cella. The in-
crease of volume is great, and no trace of
hum whatever."

G. 1., Church Road, Acton, London:-
" The Eliminator is giving great satisfac-
tion. It is being used within a short dis-
tance of an Electricity Station. and the set
is perfectly silent, there being not the
slightest suspicion of hum. It is the beat
we have seen."

S. & Co.. London :-" I should like to say
I and the Eliminator excellent-no hum,
and giving wonderful vo'.unie."

P. S., Westcliff-on-Sea :-" I have found
it far superior to dry batteries, and the
increase in volume and clarity is surpris-
ing."

PRICES :
DIRECT CURRENT MODELS

Model " D.J." Approx. tappings, 43 and
TOO Volts. Price 32/6
Model "D." Approx. tappings, 3o, 5o, 75,
go and 120 Volts. Price £3
Model " D.E." Fitted with latest refine-
ments, Perfectly silent. Voltage tappings as
Model " D." Suitable for Voltages from
200-250 Volts. Price £3 : 12 : 6 -

ALTERNATING CURRENT MODELS
Model " A." Approx. tappings 3o, 6o,
90 and 13o Volts. Dual tappings are -taken
from each voltage thus providing 8 separate
tappings. Price £.5 :10, including valve.
Please state Voltage and Frequency of Lighting

Mains when ordering
See Catalogue No. 11/116 for full details

tional

HOME SERVICE
ACCUMULATOR CHARGING

SETS
No Technical Knowledge
or Attention Required.
Clean, reliable and con-
venient. Simply plug-in
to any adjacent lamp -
holder. Complete w i
Adaptor, Connecting Cords
and full instructions.

"Goltone"
RADIO METERS

for testing
High and

Low
Tension

Batteries.

British
Made.

DOUBLE
READING
to 10 Volts

and
120 Volts.

POCKET TYPE. Centre Zero Reading,
as illustrated. Patent. App. Price 10:'6
Side Reading Type .. Price 8 6
Cases for above .. 1,6 each
PANEL MOUNTING TYPE. Centre Zero

o Reading. Flush Type. Patent App. stacked by
the Lead-

" INDISPENSO."
(Direct Current.)

For Charging High Tension
Accumulators at no extra
cost when light is in use.

Price complete 6;-
" ALTERNO."

(Alternating Current.)
Charges the High Tension
Accumulator at negligible
cost. Price complete 21!-

" Colton e "
" PENDELTON."

(Alternating. Current.)
Charges the Low Tension
2, 4 or 6 volt Accumulator
economically and effective-
ly at minimum cost.
Requires no renewals.
Charging rate approx.

Amps, Price sa : 12:6
Fitted with Ammeter, as
illustrated, Price £3 :7:6
Please state voltage and
frequency of Lighting
Mains when ordering.

Diameter of Dial t} ins. .. Price 12/9
Panel Mounting Push Buttons, 116 pair. in8;::::3-

See List No. 12/116 for full range.
substitutes.

"Caftans" Products are

ot " Construe-

" PENDELTON "
CHARGER with Cover

removed.

Large fully illustrated
48 -page Radio Cata-
logue post free on re-
quest. Traders should
enclose Business Card
for Trade Terms.

:site

PENDLETON. ,,,,ITC,ILMANCHESTIR.O.
Fill11111111111111110111111111111111111111111111111111111111111111111111619111811111111111111,
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Above
snow line

Dividing that which is below from that
which is above it, there is a constancy
which heeds not time nor -circumstance, the
overwhelming silent strength of snow clad
peaks.

The Mullard Ever -Rest wire wound anode
resistance is above that standard line which
is drawn in your mind wherever a purchase
is made.

A resistance of finely drawn metal. wound
on covered and interlayed with strong
woven fibrous material, eliminates all self
capacity and also renders the metallic wire
free from all mechanical shock. Different
from all others it is not dipped in wax,
,this allows a perfect distribution of heat.

Kinnard EVER -REST Wire Wound
Anode Resistance (80,000 and
100,000 ohms) - - - - 5' -

Complete with Holder 6/6
Oilier raises to Specification.

Mallard Grid Leaks and Condensers,
Type Grid B 0.5 to 5.0 inegohins - .
Type Grid 13' combined, with .0003 mid.

Condenser Type MA - - "
Type MA Condenser .0001 to .0009 mid.
Type MB Condenser -001 to -01 Mfd.

Leaflet P.Iy. free on request.

2/6

5 /-

3/.

WIRE WOUND ANODE RESISTANCE

The IVILILLARD WIRELESS SERVICE Co., Ld.
Mullard House, Denmark St., London, W.C.2.

* --4- -4- -4-4- -- -4- *

BRINGING THE
o SUPER-HET

UP-TO-DATE !
4

t
* -4-4--- -4.--t--4-e-4.4.-e--c-e--.--4-4.---*

From a Correspondent.

ALTHOUGH it is a comparatively short
time ago since the super -het became
popular with British amateurs, the

earlier- types are already becoming out-of-
date.

Nowadays it is generally recognised that
a series of untuned intermediate trans-
formers must necessarily lead to inefficiency.
It is almost impossible for the maker to
match a set of transformers and filter so
exactly that no discrepancy creeps in. Con-
sequently owners of super-hets with un-
tuned intermediate stages must carry out
a few alterations.

Tuned Intermediates.
There is no, need to scrap the .untuned

transformers and fit the tuned type. This
would be most expensive, and a lengthy
business to change all the' multitudinous
connections of a superheterodyne receiver.
Instead the reader 'should buy some good
vernier condensers to tit to his transformers.

These condensers should be as small as
possible in order to save space. Take care
that they come from manufacturers of good
repute and are of the low -loss pattern. They
should be connected across the primaries
of the transformers.

Increased Purity
When everything has been finished switch

on the valves and turn the vernier con-
densers to zero. Tune in some distant station
which is noted for its Clear and pure trans-
missions, such as San Sebastian. Then adjust
the first transformer vernier until signals
reach their maximum strength. Repeat this.
operation in turn to each of the other
verniers. Return to the first vernier and
make the final adjustment. 'After this there
will be no further need to touch the trans-
former condensers again. The reader will
be surprised at the great increase in clarity
and tone.

Long Wave Reception.
The older super -bets were only arranged

to deal with the broadcasting wave -lengths.
To bring the set up to date arid to receive
stations on the higher wave -lengths; like
Daventry and Hilversum, a different' type
of oscillator _coupler must be installed'; the
best way to .do .this is to use the plug-in
coupler so that the high or the low wave -band
may be received at will by the. simple
operation or changing the coupler. The
reader is advised to obtain one of these
couplers, which are marketed by many
wireless manufacturers.

In conclusion, the reader should take
advantage of the new valves of superior
efficiency now on the market and to bring
his super -heterodyne up to scratch in this
respect. Particularly, he is recommended
to use a really good power valve in the L.F.
stage. This has a great effect on. the purity
of reception,- and -is well worth the -extra few
shillings exp.:alai.

20/-

down

vv

Great New
Wireless Offer.
Our wonderful 2 -valve set with
loud speaker and headphones
installed free in your own home
-anywhere --by our own Installation
Engineers for £ 12 cash ; or £1 down
and 20/- it month for twelve months
only- And we guarantee satisfaction.
rhere is nothing else to buy -the set is
complete with all accessories.
When our Engineers have installed the
set just switch on and enjoy perfect and
Powerful loud -speaker reception. You
are also entitled to two free caiis from
our Engineers after the set is working.
The,General Radio set is British made,
unsurpassed in efficiency and purity of
tone. It has no superfluous controls and
is as easy to work as turning on the light.

Send a postcard to -day for
illustrated catalogue No.4W
full particulars of this offer.

GENERAL RADIO CO, LTD

RADIO HOUSE
235 Regent Street, WI

free
and

,AAAAAAAAAAAAAAAA.

W Env H.T. SATTEit I1 0 ,
BUY BRITISH. Complete Units 3;6 per doz. All
goods BRITISH MADE by BRITISH LABOUR.Jars 1.3 iZincs 1 , Saes 1 6 per do,.. Carriage
and Packing extra. Trade inquiries invited.-DemonBatteryCo.,59,BaillisRdi,Walthamstow,E.17

A HOME FOR YOUR WIRELESS SET
OUR STANDARD

CABINETS
are DUSTPROOF
and house the  whole
apparatus, leaving no
parts to be interfered
with.with. All you do is
UNLOCK & TUNE IN.
Made on mass produc-
tion lines, hence the
low price. Provision
is made to take panels
from 10 x 7 up to 3U x
18 in.
Carriage paid and racked
tree England and Wale,
Thousanis supplied with

full ,aiitai

Prom £4 18 0
Write to -day for deserio
tire pamphlet and sugges
Lions for adaptInti- YOUR
receiver or panel le oar
Standard Cabinets

Immediate Deliver.

MAKERIMPORT Cu. IslaP.ti.."5; dMeieti v 'T VialineOZ

BUILD A LOUDSPEAKER
WITH OUR NE1V

SEAMLESS MOULDED CONE
(Prov. Patent 25069126.)

and a BROWN A, or LISSENOLA. You will
obtain PERFECT RESULTS. Successiut
ConStructron -for a minirritnin. outlay is en.
eared with our Specialities. Illuscroted Lists

and fall particulars for Stomp.
GOODMAN'S, 27, TAERINGDON ST., E.C.4.
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" DRY JOINTS."
Their Cause and Prevention.

By G. V. c.

THE art of soldering. must necessarily be
one of the accomplishments of every
amateur who tackles the construction

of a set_ He may wire the major portion
of his set by means of nuts and screws (and
wire) and make a good job of it, but there is
doubtless some component that is not so
provided, and therefore the soldering iron,
solder, and flux are essential acquisitions.

It is quite probable that a former ac-
quaintance with these tools has made him
adept at making seemingly good soldered

joints, which, even from a close inspection,
`would make one pronounce " O. K.

However that may be, there is no getting
away from the fact that the wiring of many
sets after a period of, say, six months,
literally " falls to pieces."

From a careful examination of the wiring
so deteriorated, it is evident that the breaks
arc not due to someone pulling on the wires
pr.that the set has been dropped, but rather
to the solder crumbling.

Too Much Bismuth.
It is a fact, however startling, that much

of the solder sold to -day by wireless dealers
for wireless work has far too high a percen-
tage of bismuth mixed with it.

Unfortunately, most amateurs are -not
sufficiently expert to judge good solder
from bad, and the fact that the wireless
dealer says it's solder, and they see it has
the appearance of that metal, is sufficient
for most of them without inquiring further.

A careful amateur or one who " knows "
will examine the stick of metal (it is nearly
always sold in the form of " blowpipe"
solder), and if it has a fairly bright surface,
appears to have been cleanly " east," and
offers a fair resistance to bending, will judge
it good.

On the other hand, if it lacks a certain
amount of lustre, has " cast " lumpy with
a rough surface, and is fairly soft to bend,
then he will refuse it, for he knows it will
cause bad joints and will amalgamate un-
satisfactorily with the wires.

Now, the reader may ask " How can I
protect myself against the possibility of
buying this solder ? "

Tinman's Solder.
This can be done in two ways. The first

and most obvious is to purchase the solder
from a reliable firm, or from an ironmonger
who supplies the local builders with solder
for zinc roofing, etc.

The second and least known way is to
obtain tinmart's solder, which is cast in
sticks about the thickness of one's fore-
finger. It is very unusual to get this latter
type in a poor quality, so that one can have
the satisfaction of knowing that this solder
is as good as the best sold as " blow -pipe."

Its only disadvantage is that it takes
longer to melt than its thinner brethren,
but this is more than offset by the fact
that it wilt give a joint that will at least
stand the hand of time.

(Continued on next page).

ALWAYS TVNGS TONE, HIGH
BUY Ai:;;Ila G;1,'.. TENSION

3 a.h. ACTUAL AND GUARANTEED
otherwise heavy cost constantly recharging. BEWARE of High Tension
with Voltage only Stated. Amp. Hour is the Absolute Essential.
Absolutely refuse High Tension with Wood Separators between
Plates creating filament noises and the primary causes of early

destruction of entire Battery.
IOW TENSION CELLULOID 2 -VOLT CONTAINERS (EXCEPT TUNGSTONE) CONTAIN
CAMPHOR WHICH THE ACID ATTACKS CREATING CONSTANT FOAUNG. ALSO HOLDS

Tilt, HEAT.

Manchester Evening Chronicle.
February 8th, 1929.

THE TUNGSTONE H.T. BATTERY

After having one of the ahcve in use
for two months, I shall -never go back
to the dry battery, although I have had
excellent reception from the large -
sized cells.

After my experience with this battery
I can speak with confidence about it.
The makers' claims appear rather far-
reaching, but each one is fully borne
out in practice. The battery is quiet in
working, and testing the voltage as the
set was working on the Newcastles'
transmission last evening the voltage
was 60.

My batteries have not an easy time by
any means, as on some evenings I have
had five valves (three of them power
valves) working. and the fact that the
battery has stood up speaks well for the
units.

The cells are small, but the plates are
large, and are prepared in a .special
manner which the makers claim give
them a tremendous holding capacity.
The whole sixty volts occupy little more
space, than a dry battery of the same
capacity, so that it can safely be called
"the box of stored -up energy."

Birmingham Mail.
February 10th, 1926.

HIGH TENSION ACCUMULATOR.
Lately ,I have. been experimenting

with a Tungstone H.T. accumulator.
60 -volt 3 e -h., and the results have
been so satisfactory that I have- no
hesitation -In saying It is worthy of
recommendation. The makers claim
several advantages for this accumulator,
namely its light weight (23 lb.),
particularly standardisation and inter.
changeability of parts, perfect 'rubber
insulation between each cell, etc., but
what the average wireless enthUsiast
will appreciate more than anything else
is the perfectly quiet and -steady flow of
current. to the plate, with the result
that there Is no distracting cackle on
the phones or the loud speaker.

Nott. Evening News 8 Journal.
December 19th, 1925.

TUNGSTONE H.T. ACCUMULATOR.
When superlative claims are made

concerning the quality of an article we
Invariably approach it with a caution
and a certain amount of diffidence. It
was therefore, after thorough tests, a
real pleasure to find that in no sense
whatever has the Tungstone H.T
accumulator been over -rated.

The accumulator gave an unvarying
and reliable discharge at uniform rates
over long perioos of continuous or Inter-
mittent work with no drop in voltage.

TUNGSTONE High Tension 60 Volt Battery 3 a.h. is sold in the United Kingdom
on monthly payments over an extended period. Apply for particulars. Further interesting
information on poicts of this advertiserre-it are to be found on pages 58, 59 and
67 to 73 of the Illustrated Booklet "Photography tells the Story" wkich will be
sent free on application to the TUNGSTONE ACCUMULATOR CO., LTD.,

St. Bride's House, Salisbury Square, Fleet Strew, London, E.C.4. T.A.42

Inches
7 x 5, 1 -

7 X 6,13
8 X 6, 1 4

10 X 8,21
10 x 9,2;4
12 x 10,3/-
11 x 12, 4/-

NtLs
Inches

6 x 6,11-
8x 5,12
9x 6,11

II X 8.2/3
!2 x 8,216
I2 X 9,240
14 X 10,3/5

Post Free.
Money back guarantee that each and all Panels are
free from surface leakage. Megger test Infinity.
Callers cut any size. Quotations by post, or 'phone Cel:en-
v, ell 7853. Samples and prices post free to the Trade.

CROXSONIA CO., 10, South St., 1$10ORGATE, E.C.2

IMORE ERMONIC
VALVE IZOLD.ER.

Anti -capacity. Anti -phonic.
Don't pus more than 1/9.
If hard to get, drop s., a tine

James Christie & Sons, Ltd.,
246, West Street, Sheffield.
LomurnAgents :A.F.13111,GINACo.,
10, cursitor St., London, E.CA.

LITTLE m.tHitgi_ES6

THE VERNI.N013, 6dPostage lid. each.

7 7.1rirrnari
MAP 20 .Gt. ListerSt.,airminghim.

ALL APPLICATIONS FOR ADVERTISING SPACE IN "POPULAR
WIRELESS" MUST BE MADE. TO THE SOLE ADVERTISING AGENTS
JOHN H. LILE, LTD., 4, LUDGATE CIRCUS, LONDON, E.C.4,
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The latest in
lackszNutis

LOTUS JACK
SWITCHES

This push-pull switch
is designed to occupy
the minimum space,
being only I} in.
deep. Of the finest -
B a keli te, it has nick el
silver springs .and
contacts of pure
silver. Soldering con-
tacts can be ritade to
suitany wiring.

PRICES :
,No. 9, as illus. Al

trated
Others from - 2/9

LOTUS  JACK.
Designed to take up
the least space, the
depth back of panel
being if ih. Made
tram best Bakelite

leuldings with nickel
_silverspringsand pure
silver contacts. Our,
hole fixing. Soldering
contacts can be
brought into any posi-
tion.

PRICES:
No. 3, as illus- 216

trated
Others from 2/. to 3/.

LOTUS JACK
PLUGS

Designed for use with
Lotus Jacks. Made
from best Bakelite
mouldings and nickel -
plated brass. To fix,
the wires are placed
in slots and gripped
in position by a turn
of the screw cams.

PRICE 2f0

minus
ACKSSWITCHESPLUGSI

Garnett, Whiteley & Co., Ltd.
LOTUS Works, Broadgreen Roai, Liverpool.

" DRY- JOINTS."
(Continued from previous page.) .

.Another cause of .dry joints is a certain
class of, soldering, " tag," and for that
matter of terminal too.

Both are often nickelled.
The former are sold as " tinned solderim,

lugs," and the latter-well, as " attractive "
terminals. -

 Both will take solder well-until you
happen to pull on the wire, then the
plating comes away with wire attached, and
you aee-ir greyish powder left on the surface.

It is consideled _these. facts speak for
themselves, and as a precaution the reader
is either adviaed to see that he leaves Well
alone and buys reliable terminals and tags,
or else scrapes every vestige of nickel from
those so plated, before tinning them and
attaching the wires.

Flux is another thing that books could
be written on, and while it is not possible
to criticise any 'particular make, it is
assumed the reader is not so ignorant as to
use " killed spirits of salts."

Soldering Fluxes. -

The forms soldering fluxes take are many
and varied, and while many amateurs stick
to one popular brand, Fluxite," there
are a few who use nothing else but " Baker's
Fluid" or else pure resin.

There is something to be said for all
brands, but there is little doubt that
" Fluxite," having been in the running for
a great number of years, will continue doing
so, as it has proved its worth.

'Resin is the only flux recommended where
two fine Wires have to be joined, especially
as far as fine instrument work is concerned,
because, owing to the small corrosive action
of even the best patent brands of flux, the
wires (some few thousandths of an inch in
diameter) may get eaten through.

.........
THE INEVITABLE ;

EBONITE.
I By R. H. BLACKMOR1.
*

EBONITE is, or, rather, should be, com-
posed only of sulphur and rubber.,
The raw rubber, which will be familiar

to most as the substance used for soling-
cri.pe.soled tennis shoes, is passed. between
two smooth ,steel rollers which are
revolving in a horizontal position..

Here it is so crushed and -heated that it
takes on the appearance of a yellow -tinted
semi -transparent jelly ; this is known as
mastication. When this process has been
carried far enough, the worker in charge
of the machine adds the requisite amount of
sulphur to the rubber, which has now
layered itself around one of the rollers.

The sulphur is, so to speak, ground into
the rubber, and the mixing process is con-
tinued till all the sulphur is libSorbed and a
homogeneous mixture produced.

The plastic mass is skilfully cut from the
revolving rollers and passed to the calea-
dering department. It may be noted here
that the best'elass of ebonite has a sulphur
content of between 30 and 35 per cent.,
.the_rest being.pure

(CoMinuell on page

Britain's Best/RADIO in Radio

LAMPLUGH
PROIECT5

111tmtlmimiipuiunp4

S -14-TswEemuri-rx, LINE TUNINGCONDENSERS
separate stations on all wavelengths. Lowest minimum
capacity and the most positive slow-motion control.

Prices i-'0005 13/- '0003 12/6 '0002 12/ -
Gang of Three *0005 50/-

S. A. LAMPLUGH LTD.
King's Road, Tyseley, BIRMINGHAM.

Our high-grade components are obtain-
Mle from all first-class Radio Dealers.

PICKETTS -CABINETS
For every Co.pstructor.

Estimates to your OWN sizes and LISTS FREE.
Picketts Cabinet (P.W.)Works, Bexleyheath.

A Small Deposit Buysthe Set you want!
How often have you wished for a multi -
valve Set, but have been discouraged by the
cost ? Our Catalogue " P" tells how almost
any well-known Receiver can be yours for
a small initial payment. Everything is
guaranteed. Let us know your require-
ments and we will advise you. Write to:

[New Times Sales Co.
6439 77, City Road, E.C.1

ABOLISH SOLDERING TROUBLES
Blowpipe Soldering Iron for Flexible Car Tube,
" Dwarf''- size, 3/11; Larger sizes, 619 & 7/6,
Poet Free. Straight or Ratchet Bit, as desired.
ADJUSTABLE TOOLS, LTD., Fitzroy St.,

ASHTON-under-LYNE.

ratked
AS GOOD AS NEW!!

(Except Weco, S.P.' s, and low
capacity tes). Minimum D.E.

,,. Current BRIGHTps hen repaired.
ALL & DULL EMITTERS

`Q Listed at less
-1(1-B/

ALCO rigrata,TSEV

A.C. MAINS TRANSFORMERS.
As specified for Radio Constructor R.T. Battery
Charger Unit, in " P.W." issue, Nov. 6. 2001259
volts. A.C. current, 50 cycles, 1 amp. Satisfaction

guaranteed, 916 each, post free.
STOREY BROS. & CO., Radio Engineers,

- 2-4, Regent Street, RUNCORN.

SAVE YOURVALVES'jw New

ro Bulbs

6d. each

it

PRICE

complete

2/ -

SAFETY FUSE
COSTS PENCE
A. H. HUNT, LTD..

WANDER PLUG
SAVES POUNDS

Dept.121,Oreyden,Surrey
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Invaluable to
EVERY A_tnateur
and Constructor.

The " POPULAR WIRELESS"

LUE PRINTS
of TESTED CIRCUITS

- Every wireless amateur and every wireless constructor
will find these " POPULAR WIRELESS - Blue Prints
absolutely reliable. They have been most accurately
drawn, and every circuit has been tested under normal
broadcasting conditions by the technical staff of

" Popular Wireless." It will be seen from the 'complete
list given below that the series covers a very wide
field. The veriest tyro will find each print most
straightforward to follow and the receivers most easy
to construct.
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).
II. 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).

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 Street,
London, E.C.4, enclosing a stamped addressed envelope

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

VOLTRON VALVES
(BRITISH)

SMASH HIGH PRICES.
Close electrode construction,
a filament of high emissive
value and VOltron special 3
stage pumping, ensures at so-
lute uniformity, freedom
front inierophonie noises,
and a long life of full. clear
tuned service. The guarantee
is exceptionally generous.
2.v... .5..5/6 4v... 116 ..5/6

1M2,v...-6/6 4 v. .. P.4
2.v.Power 7/11 Power.. 8;6

POST ltd. EActi.

CHOKES - Cosmos H.F. 6,6;
Liseen FL F. or LF.10;- each.
Success L.F. ar H.F. 10/. ea.
A.J.S. 15'-, with unit 201,

WARNINGf
an X. RAYMOND'S NAME
ON PREMISES. THIS WILL
ASSURE YOU GETTING. THE

GOODS I ADVERTISE.
PLEASE ASK "IS THIS

RAYMOND'S) "

AMPLION, Large stocks
of LOUD SPEAKERS.

38/- 481- 68. -
ALL CABINET MODELS

and attachments stocked

DON'T FORGET TO
READ THIS:

29, Barrington Road,
Brixton, S.W.9.

30th September, 1926." May I be allowed to
congratulate you on the
wonderful 2 -valve set which
you' aro selling for 64/196
complete.

" I was fortunate enough
to purchabe one of these
sets this week, and after
very thorough tests it has
proved to  be perfect in
every detail, giving very
fine clear results, and I
shall be only top pleased
to recommend tins set to
all my friends.

" Yours faithfully,
"JOHN F. DREW."

ORDERS BY POST MUST
BE ACCOMPANIED BY
SUFFICIENT TO PAY

POSTAL CHARGES.
VALVES. - Cosmos
S.P.18, Red or Green,14/--New Blue Spot. 14'..All Mullard, Ediswan,Osram, Marconi. Cos-
sor. Bright, D.E. and
Power, 81-, 14,, 18'6,
22.6, 2416. 30'-, £2.Mullard PM 1, 2, 3, 4,
5. 6 stocked.
BURNEJONES (Mag-
num) Screened Coils, as
delivered. Baseboard. N.
Condensers, 51-. Twin 80.
L a AV Variable, 22'6.
"Magnum" West End Depot.

GRANAM-FARISH
WEST END DEPOT.

Sold on idoneelackGuarantee
Fixed Condensers, 1/-, 1/6
0003 and Grid Leak, 2/ -
for Series and parallel;
Grid Leaks, 1/3 each.
HEADPHONES,a114,000
ohms. N. & R. StandardPattern, 7/11 pair. N.
& H. Genuine, new light-
weights, 11,6, 13/6. Dr.
Nesper, 10/6 and 12/11.Telefunken, adjustable,
genuine (201. model),
14111. Brunet, 11/9,12/11. 14/6. 3 models.BRITISH HEAD-
PHONES: Brown'sFeatherweight, 20/.
Brown's A Type (Reeds30'-. B.T.11., 15'..Ster-
ling, 20,-. WesternElectric. 20). All Makes
stacked.

Grand Value in NON-13710RO-
PHONIC VALVE HOLDERS.
Board Mounting. 16.

Detex. Calibre Dials, 5/9
Detex Vermo Dials, 416
Ecko H.T. Units, 55/-
Igranic Tone Control, 8/3
Star " T " Coils for Rein
arts, B.H.C., 2;6; 5XX,
3'6; Ormond Neutralizing,
4 - (for Base or_Panel).

OW LOSS SQUARE LAW
This variable

:Condenser is
simply 1111V-
VoltollS
It ctlutiot be

equaled in,
price of quality

.0003'"°5 'r 4/11
By Post 5/11.

With TERMER 1/- ex ra.

S. L. F. CONDENSERS
LATEST MODEL

NOW READY.

.0005 or .0003  6/11
With 4 in. dial .. 7/11
Low loss ebonite ends, post

60. set.
SAGAS N BROS. 1.7. B.!

.56105. 11/6 ; .00035,
10 6. Brass Canes; 4 -in. dial.
Geared, Sq. Law. Twingaag

stocked.
OUR NOTED 1 -VALVE
and CRYSTAL SET. in
solid polished cabinet, com-
plete with valves, 'phones,
41.T. and L.T. Units,
'Aerial Equipment, Daventry
Coil. Extraordinary value,

45/11. Carriage. 21.
ASTOUNDING 2 Valve Am -
VALUE in L.F. plifier. 25/11,
Amplifiers iuor COMPLETE

handsome with valves,
polished box, H.T. and L.T.
1 valve, 15/11, Units, 44/6,
Carriage 1/5, Carriage, 2/-.
Ormond Products.
SQUARE LAW LOW -LOSS

0005, 9.6; .0003, 8.6
(1/6 each less no vernier),
Friction Geared 0005,
15/-; 0003,1416; 00025,
1316. Straight Line
Frequency ElectionGeared. .0005,7 201-;'
00035, 19/6. 8.L. F.,

.0005, 12/-; 00025, 11/.,
SQ. LAW LOW -LOSS
DUAL, -0005, for Etat'',
Six. 16111 each OrmondFriction D i aFilament Rheostats
Dual, 2;6; 6 ohms or 30
ohms, 2/-. Potentio-.meter, 400 ohms, 2/6.,
L.F. Shrouded, latestl
mode) 15/,
IGRANIC TRIPLE - HONEY -
COMB INDUCTANCE COILS.
30, 219; 40, 2/9; 50.
2/9; 60, 31-; 75, 3/3;100, 3/6; 150, 319; 200
4,1.; 250, 4/8; 300, 419;
400, 5/8. 500, 7/'750,9/6; 1.250. 141.; 1,500,
16/-. ALL PARTS STOCKED.!

SCREENED COILS. B.SC.
25.050

Tapped Primary metres.
Aerial Coils

H.F. Temsformets (Split
Primary and reaction) 1.0i -

Split Secondary H.F.
Transformers 10/.

Reinarts Transformers .. 10/ -

ALL CIRCUITS. PARTS,
COILS & SETS STOCKED.

RADIO MICRO VALVES
06, 3 v. 611; .25, 2 V. 6,11.
Power.3, 8/6; Power .1,911.
(Power are 3-4 volts),

Post 6d. each.

ACCUMULATORS
is, 7/11; . 6e, 96; 2-v.,

80,12/6; 2-v., 100, 11/6; 4.v., 40,
13/11; 4-v., en. 17/11; 4.v., 80,
26 6 ; 4v., en, 264; 6-v., 80,36/6.
Also another good make, 1;6
extra Ou each of abOVe.
Post 1/-.

787

2 -VALVE SETS

2 -VALVE SETS in n
TaX pa id V 606, "
Accessories extra.
(Carriage 3;6.1'®

CALLER'S COLUMN
)NOT SENT BY POST.'
ferminals with N. and W.,
Id.; Nickel, 11d. Spade
Tags, 6 a Id. Soldering,'
3d. doz. E6 Bushes, ld.,
Screw Wander Plugs, 2d..'3d.. 4d. pair. Plttg anti,
Socket, R. or B., 3c1.1
Staples 4 a id. Valve Pins,
2 a. Id. 4 or 2B.A. Rod,
3d.  ft. Earth Tubes -I
;Capper, 2/3; Climax,
Fine 7/22 Aerial. 100 MI

'1r11; Special Heavyweight,
2/3. Phosphor Bronze, 49'
strands,100ft.,11-(limited).1
Twin Flex, R. & B. 12 yds..;
114, 1/6, 2/-. Miniature
Silk Twin Flex, 6 yds. 6d.
Maroon Lighting Flex, 6'
yds. 9d. Insulators. 2 fort
lid. Tinned Copper, 1/16th
sq., 2d. 2 ft. D.C.C. Wire,

lb. reel, 20g, 9d.; 22g,1
10d.; 245. ltd.; 26g, 1/-;
28g/ 111. Battery Boxes.'
with clips, covered leather -1
ette, 2/11; Metal, 319.1
Ebonite, Grade " A," eat'
while yen wait. 3116th!
is 5d. sq. inch; 1 in. isi
Id. sq. in. Stock sizes
cheaper: 7 a 5 113;i6 x 6, 1/3; 8 x 6, 1/ 9,;:.
9 x 6, 1/11; 10 x 8, 3/-;
12 x 9, 41,- Also cheaper;
quality for crystal sets.
Special offer in Crystal
Sets, 6/11, 7/8, 8/11, 9/6.
12/6. Also in enclosed
cabinet. wonderful value,
18111.AMERICIAN Tyne Oak
'Cabinets, with baseboard..
rake 1.2 x 8 ebonite, 10,6;
12 x 9, 11/9; 16 x 8,16/11, 18/11. Any size
in 3 days. Handsome panel
switches, DPDT.., 1/8;
SPDT,11- (Highest quality).
Lightning Arresters, 1/,
Wave -1 ngth PermanentDM, 6d. Red Diamon
Peen. Detector, 2,/-1
Liberty, 3/6; Brownie,3/-; R.I., 6/-. Crystals )Shaw's' Genuine Hertsite,'
sealed, 8c1; Neutron Wyray,i,
1/6; Dayzite, 2/8. Splen-
did -enclosed Crystal De-.
teeters, on base, 1.1-, 113,
1;6. Micrometer, 119;
Service do., 2/9 (with cry-
stal). .P. & P. Switches,
11-- Non-ruicrophonic
1/3. Solid Rod Eb., 1/-
Flaseboard, 8d. 2 -way
Geared Coil Holders. 2/11,
3/11. Penton ,LotusPolar.

i Newel stocked. Bock of
panel, W.L.L., 4/11 --Kay
Ray. 3/11. 20-v. H.T. Ac-
cumulator Unit -the top
and all plates are remov-
able, can be replaced or
cleaned. The wor I d's
greatest bargain, per 20,
volts, 8/6. 5 drills for 1 -It.
fixing, 1/3. 'Phone Cords,'
1/-, 1/3. L.S. do., 1/6,1;9.
II.T. & L.T. Leads, 4 -way,
I/11. Our old friends,'

ADICO Batteries, 80 volt
Itrd.oue Ina 1,000 has to lie

'returned). will vintage soy
lahtly.  Prime 6:3. Ada.",
Eyer.reatly, Siemens, Belle -
sans, 60-v. & 1C0 -v., all 1-5
Batteries here (Columbia
alw.tys stocked).
Dr. Nester L.S. Unit nickel,
14/11; Do. Nesper De Luxe
Senior, 4 000 ohms Loud
Speaker, 38:-.
RADIO MICR() "SAFIll,"
ne,value,22,8. AdjuStable

4 000 ohms Headphones
Nesper pat ernl, poltb'e

Leather.Headbands, 7/11 pc

CALLERS:MARE OUT
YOUR LIST FOR A
SPECIAL QUOTA-

TION.

CALL HERE FOR Lissen, Benjamin. Radio Micro, Vollron, Cosmos, Mullard,
Ediswan, Marconi Cossor, Osram, Jackson (J.B.), Dubilier, McMichael, Success,
Beard & Fitch, Bowyer Lowe, Lewcos, Igranic, Eureka R I., Ormond, Utility,
Formo, Edison Bell, Ferranti, Polar, Newsy, P.M., Magnum.

WE HAVE THE GOODS I I GALL AND SEE US. tt.LL LINES IN DEMAND STOCKED.
SPECIAL TERMS TO RADIO CLUBS, nEw JINE EXPERIMENTERS.

BE SURE YOU ARE AT RAYMOND'S.

K. RAYMOND
27 & 28a, LISLE STREET,

2LEICESTER SQUARE. W.C.
HOURS .. 9.15 to 7.45 Rack of Daly's Theatre
SATURDAY .. 9 tcs,-8.45 Nearest Tube, Leicester Square.
61-TWAY. ,: none 1 Gerrard 4637,
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ELECTRADIX No.202
DISTANT CONTROL FILAMENT SWITCHES. On

or off at any distance consume -no current. Reliable
and robust. Best British. In polished oak case,
15/-. Watertight brass, 17/6. Worth treble.

110-v. ELECTRIC IMMERSION HEATERS. Brand
new, niekel-plated, with flex and plug. , Boils -
water, eggs, milk, etc.,` in a feiv minutes. Two in
series for 220-V. Sale price, 5s. -

220-v. ELECTRIC TOASTERS, nickelled, brand new,
With flex and-plUg. List, 35/-. Sale, 7/6.

HOTPLATES, 100-v. LARGE, 200-v. SMALL SIZE
Altminium frame. Brand new. List, 351- and 45/-
Sale, 7/6.

110-v. ELECTRIC MASSAGE VIBRATOR SETS.
Work off220-V. in series with lamp. Nickel finish
with 5 applicators for muscular treatment. All in
leatherette padded case. Brand new. List 5s
Sale price, 21/6. rro-v. or 220-y. Soldering Irons.
Workshop pattern. List, 35/-. Sale, 7/6.' Fro v.
or 220.N. Electric Irons. List, 2r/ Sale,Sale, 10/,

H.T. FROM THE MAINS. D.C. UNITS, EVER -READY
SIZE for 200/220 volt supply, 3 taps, any ranges 5o
to 120 volt, 35/-, contain special filter A.C. units, £5.

INSTRUMENTS. Valve Ch&racteristic Testers.- Pol.
Sloping Cabinet, 3.Moving Coil Meters ompanel 71
in. a 91 in., socket and adapter for' testing valves
in situ. VVerth--io. Sale £4 10s. each.

4 -RANGE WESTDO, -panel 21 in., dial o -6a. 0-2.4 m?a,
, 0-120 nila, 0-240 m/v. Cost £4. Sale, 40/-. -

12 -RANGE' RADIO TEST SET.. B52T cabinet,
mounted moving coil, with ranges, 120-y., o-6 v.,
o-' o-rs 0-120 in/a, o -6a, 0-300 m/v.
A necessity. Sale, 55/-.

DIXON ULTRA ONE -METER. The 55 range set. In-'
struMeniand 4 multipliers, 78/-. The Radio Star.

A.C. Tester, io8/B2r, has 4 ranges, 120 v., 6v., zoo m/a
and 4 amps., Icir 40-100 cycle mains, and cheap
at 45/-.

PANEL MOVING COIL MILLIAMMETERS. All
ranges stocked. State max. load and send 21/-.
Accuracy guaranteed. Baa ditto, 10/6 each.

D.C. MAINS, 2 -VALVE RECEIVERS, r det., i I.. F.,
2oolx,800 metres, with too/250-v D.C. H.T.
3 -tap -Unit in same cabinet. Reaction couplint
micro -vernier condenser tuning. Tested all B.B.C.
stations on aerial. With valves and 'phones, £7 5s.
The bargain of the year. Alt

CRYSTAL SETS, with H.R. 'phone. 10/-,15-, and 25/-,
MARCONI 2 -VALVE SET, enclosed cabinet and

all range coils, 581-.
R.A.F. 3 -VALVE SET, enclosed cabinet, all range

coils, and valves. 80/-.
G.E.C. 5 -VALVE SET, and valves, £5.
MARCONI 2 -VALVE AMPLIFIER, in mahogany

case, 35/-; '3 -valve, 50/,
SUPER -HET 7 -VALVE R.A.F. AMPLIFIER. £510s.
300 SURPLUS nearly finished r -valve and crystal det.

sets. Straight from makers' factory (closed leather
pattern case). Ebonite panel with nickel fittings,
det&tor, valve -holder, L. and S. wave switch,
double spade tuning, two H.F. chokes, T.C.C.
condenser, terminal and plug sockets. All new,
fixed and 'partly wired, with wiring diagram- and
Osram valve. List price, Sale, 10/-. Finished
complete and tested on aerial, 31/-.

NEW SPEAKERS. " T.M.C.," 14/-; Western Electric,
17/8; Concert " Serenade," adj. tone, non -resonant
horn, 3 -guinea model, 30/-; Fuller's " Sparta " £4
Model for 50!- ; Magnavox Sterling, 50/-; Texas Cone
Speakers, 40/-; Headphones, 10/-

250 -WATT VALVES, 40/, X-RAY VALVES, 30/-.
Battery. Home Chargers, £3 5s. Automatic Remote
Switches, in polished case, 15/, 8 -way Lucas
Switches, 416. Relays, 8o D., 4/-. Navy Stabilising
Gyroscopes, 15! -. Mains H.T. Unit, D.C. 3 taps,
35/-. A.C. £5. Transformers only, 25/- each.

H.T. GENERATORS, 6/r,000 -v. T.V.T.' pattern,
contain mica condensers, vibrator, plugs, etc., out-
put 30 m/a. Cost £12. Sale Price, 25/- ; post, 1/-.
Rectifiers, 2 -valve for converting A.C. to D.C., any
voltage 250 to 2,000 VOHS. Cost £eo. Sale, 20/-; post,
1/3. H.T. motor generators, all voltages in stock,

SPARK COILS, a -in. 5/6, 2 -in. 15/-, io-in. £7.
HIGH -FREQUENCY AMPLIFIERS, 5,000- metres,
 complete with rheostat and potentiometer, Marconi

7 -valve, £7 10s. For Super-hets. The R.A.F. 7-V
in mahog. cab., is a snip at £5.

R.A.F. 4 -WAY SWITCH PLUG AND SOCKET for.
L.T. and H.T., with 4 -way cord and push switch for
L.T. The neatest' plug and socket'made for batteries

, to set. Cheap, 4/6 pair. 4 -way cords only, 9d.

In our New Winter List, containing over 500 'Rostra-
' tions, you will find 1,000 Wonderful Bargains, dd.

LECTRADIX RADII L.
218, UPPER THAMES -STREET, E.C.4.

Phone: City or9r. Open 9 a.m. to 6 p.m.

THE INEVITABLE EBONITE.
(Continued front page 786.)

In the ca!eadering room the ebonite
mixing is.pa*d between huge ,steel rollers
in' order to' Obtain sheets of a given thick-
ness. The sheets are then cut to _size- and
conveyed' to'  the vnlcatifsing departnaent.
It is at this point of the process that the
advent of radio has changed works prantice
in the manufacture of sheet ebonite. In
pre -broadcasting days the next step was to
roll tinfoil upon both sides of the un-
vulcanised sheet. The tin -protected sheets
were layered one above the other inside a
small tank of water, and the whole box of
tricks placed in a large strong iron pain
fitted with a screw -down lid, Stcam was
admitted to the pan at a pressure of about
ferty 'pounds .to the square inch, and the
whole alloWed to stand at this pressure for
a giVentime. Sometimes twenty-fitur hours
was necessary for complete Viddanisation.

Leaky Surface.
When" the " cure," as vidcanisation is

technically' termed, was complete, steam
was -turned off and the pall opened. The
tinfoil was stripped, from the surface of the
sheets, which now resembled the ebonite of
commerce. The beautiful polished surface
produced by tinfoil proved to be a snare
and a delusion, for it was found that the
H.F. currents of wireless leaked left and
right over the fairly conductive layer' of
tut sulphide with winch the surface. of the
ebonite was coated.

This was the main reason that the un-
fortunate amateur was once so urgently
advised to scrape the surface of his panel
with a safety razor blade or -some similar
lethal weapon. The advent of matt -finished
elionita led to a cessation of this temper -

'destroying recreation.
The pleasing appearance of the old type_

of polished material still lingered in the
minds of Mime constructors, and it was not
long before ebonite -manufacturers began to
produce an ebonite with a polish quite
equal to the old, but having a truly non-
conductive surface.

One of the principal methods of achieving
this object consists of taking the calendered
sheets of " uncured " ebonite and placing
them inside steel moulds, which are then
placed within the shelves of a hydraulic press,
the shelves of which can be steam -heated.

Matt Ebonite.
Pressure is then applied, probably over a

ton to the square inch, and steam is turned
on. The press is left till the ebonite contents
are -semi-vulcanised-that is, till they are
very similar- to the rubber of a motor tyre
in appearance and feel. The moulds and
ebonite are then removed and the ebonite
is placed inside a vulcanising pan and there
given a long enough cure to finally convert
it into hard ebonite.

In order to obtain a non-conductive
polish, the matt sheets are sent to the
polishers, who, either by hand or machine,
scour the sheets with fine emery. The
conclusion of the process is the obtaining of
the glassy finish .by polishing the sheets
on rapidly revolying cloth discs of different
fineness -of cloths.

The sheets are then sawn up into the
appropriate panel sizes and passed 94 into
the word of radio, there to fulfil their
destiny.

Simple Solderitt
at Last/

Soldering is now something that
every novice can do, for
"Flusolda" has come to the aid
of expert and novice alike.
With a tin " at your side,

- a perfect clean joint becomes merely a
matter of applying a clean fluid and

"heating it. ' -

Iona liEtle-

LUSOLDA
(Patent Applied For.) (Regd,)

aid Heat 'That All
- Flusolda can lie. Us,,d i witi,.,q;

a soldering iron. No flux or acid require it.
" Flusolda " contain,. no other met al
than tin and lead, will- keep indefinitely
and is-alWays: ready :for inSt ant use.
In tins at If 3- fioin Wireless Dealers and

, ' Ironmongers.:
Trade enquiries to :the Sole NIanufac-
turers --_THE.:.TRANSPORT SUPPLY
CO. LTD., WARRINGTON.
LOrfdon 0 tlice-

VICTORIA ST., WESTMINSTER.
.. SW.1.- TelePhbne.: Victoria 7534.

BALL BEARING,STRAIGHT LINE FREQUENCY

-7 6 10005 VARIABLE CONDENSERS.
./ Nickel Plated, Ebonite End Plates. Complete

root free.. With Knob and Dial. Superior instruments.
ISONS RADIO STORES, 47, ORFORD RD., E.17.

WIRELESS. -Capable, trustworthy men
with spare time who wish to ubstanti-

ally increase income required where we are
riot fully represented. Applicants must
have practical knowleage of installation of Set
and Aerial, be a householder or live with
patents, and be able to give references; state
age arid experience. Address : Dept. 32, General
Radio Company, Limited, Radio Rouse, Regent
Street, London, W.1

2 -VALVE AMPLIFIER, 35/
1.Valve Amplifier, 20/-, as new; Valves, D.E. 06,
71-; Headphones, 816 pair; new 4 -Volt Aocumu
lator, 131.; new 60 -Volt H.T. guaranteed, '1/.;
2 -Valve All -Station Set, £4. . Approval willingly

Write for free bargain list.
P.Ta ylor,57.Studley 11,11,Stockwell,LOndon

EASY PAYMENTS= amplifier

including loudspeaker, 120 H.T., D.E. valves, £7 10s. ; or 1819down and 11 instalments of 15/,
CASH BARGAINS.

Amplifiers, 17/8 and 21/-. 'Phones, Telefunken
type, 7/9; Fr. T. Houston, 11 / -. Good NT.,60-v., 5/9, or 41-v. (laboratory test), 319 doz. Am
eumulators. with 12 months' guarantee, 2-v. 40Ignition. 8/3; 4-v. 40, 15/.; 6-v. 60, 29/, Valve-:
Radio Micro -06, 5/6; 2-v., 25, 5/6; Power 4-v.,8/9 or 11/9. Wonderful Metal Valves, 2-v. .2, 5/-;2-v. 06, 6/9; 2-v. 5, Power, 8/6. Transformers:
Croix, 3/5; Habana, 3/6; Radiolys, 3/9; Fr. T.
Efouston, 8/3; Brunet, 719. Also Ferranti, Eureka,
Forum, etc. Everything in wireless reliable and'cheap. Satisfaction or cash refunded.MUSIC ROLL EXCHANGE,29. 1114h Street. Clapham, London, S.W.4.

RE-I.:PA [PG
Headphones, Loudspeakers, and Transfor-
mers re -wound & reconditioned equal to new.
AN UNSOLICITED TESTIMONIAL

"Thanks to the excellent manner in which
it teas reconditioned, the results achieved Ti,',','
been astounding. 'It is very gratifying to find
a firm that really turns out a first-class job, as
I have had very. disappointing .experiences
with firms Who have advertised as c.17perts, and
whose workmanship has bc,,,n far from good."
Varley Magnet Co., Vroprietorsi
RtTairs Dept., Oliver Pell
Woolwich, Control,
S.P.18. Ltd.

AR LEY
_
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For 4 -volt accumulator cr 3 dry cells
THE P.M.3 (General Purpose)

0.1 amp. 14' -
THE P.M.4 (Power) 0'1 amp. 18/5

For 6 -volt accumulator cr 4 dry cells
THE P.M.5 (General Purpose)

0'1 amp. 18'6
THE P.M.6 (Power) 0'1 amp. 18/5

For 2 -volt accumulator
THE P.M.1 H.F. 0"1. amp. 14/ -
THE P.M.1 L.F. 01 amp. 14/ -
THE P.M.2 (P,;wer) 015 amp. 18/6

These prices do not apply
tilt Irish Free State.

Cannot be broken except by
very roughest handling ? YES
Operates at 180' below the pyro-meter scale so that its life is
vastly increased? YES
Has up to 5'%2 times the emissionsurface of an ordinary
filament ? YES
Consumes only one -tenth
ampere ? YES
Gives greater volume for the
same H.T. current ? YES
Don't be put off with only a few
of these questions answered.
The WONDERFUL P.M. FILAMENT
satisfies all queries and costs
no more.
You will find it only in Milliard
P.M. Valves obtainable from all
radio dealers.

Mullard
THE MASTER.- VALVE

THE MULLARD WIRELESS SERVICE CO LTD., MULLARD HOUSE, DENMARK STREET, W.C.2.
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Efficient Working
is Low Distributed Capacity.
It is not high impedance value alone that makes for
efficient working, but the combination of the correct
impedance for each valve in use, and 'low iron, self -
capacity and resistance losses.

The R.I. Multi -Ratio Transformer fully meets these
demands. FrOm its range of impedance values you can
always choose one to operate correctly in conjunction
with the valve, while the ,quality of iron in the core
together with the possibility of working without a
too high fixed impedance keeps both the iron and
internal'resistance losses to a minimum. The patented
system of winding places the self -capacity at the extra-
ordinarily low figure of 18 micro-microfarads.

.

Various types of valves are to -day recommended for use
with -different makes of loudspeakers, and it is equally
essential that the impedances of the other valves should
be suitably matched with those of the transformers in use.

A transformer with one fixed impedance value may
only suit one valve out of six, but the R.I. Multi -Ratio'
Transformer can be adapted to suit them all.

PRICE 25/-
Write for the R.I. Catalogue.

THE MARK OF BETTER RADIO
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