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What would Happen?
THIS is not an invitation for you to
have a Dumetohm broken up to
find out what would happen "if the

air gets in" or to see what's inside.
In the first place the air is there already
-it was never taken out. And if you do
bre ik the glass you won't find any form
of carbon resistance inside-that type
went out when arks were popular.
All you will see is a straight golden rod
which has been metallised by a very
spacial process to give just that smooth,
unvarying resistance so essential to clear
Radio reproduction. Neither tempera-
ture nor voltage affects it appreciably, it
has no self inductance, no self capacity
and is "easily the most popular resistance
in the country" as your dealer will
tell you.
See that the Dumetohm figures in every
set you hula

All Dubilier Products are fully described in
the catalogue shown here. In addition
there is a lot of information which you may
find interesting. If your dealer has run oat
of copies we will forward you one free,

DUBTLIER

Dubilier Dam.
etohm Resist-

ances.
.25..5, 1.5, 2, 3,

4, 5 and 10
megohms.

Piice 216 each.

Dumetohm
Holders.

Price 11- each.

DUBILIER
DICTA

l in to you Electric Light ?., why put up with an
; ie. aerial which implies

HI masts and much
:.n.::, j clis scrambling onLaw reef ?

--1A/\Ar.
The Dimon is si =Heil y
i Ned :0 use. Plugged into
a lout, holder ntl connected
to the receiving set it forms
a highly efficient and selec-
tive aerial, consumea no
current is perfectly safe,
eliminates risks from- light-
ning and minces morse and
atmospheric interference.

much precarious L-cranlink"

To meet all the variety of
wiring systems and reception
conditions with, which we
are blessed in this country
it is only natural that pro-
vision should he made for
connecting the Ducon in
many  different ways. Try
them ,..through according to
tbo full instructions supplied
with each Ducon,

!-
For instance. your Donn
may give best results when
the switch gontrollihg its
lamp holder is turned off.
It may be found that recep-
tion is improved by connect-
ing the Ducon to the Earth
terminal as an auxiliary to
the existing earth (it is
tested at 2,500 volts f)

--/VVY`-
In short, there are numer-
ous ways in which the
Elneon will prove an invalu-
able thing to have by you
if only as a " and -by
in case your aerial carries
away. Send uS, a P.O. for
5/5 to -day (or order C.O,D).
mentioning this paper. We
guarantee you satisfaction-
or your money back-and
you will find it the best
investment in wireless you
have ever made.

Incident cily, if you only have
one lighting point in the
wireless room. yohr electri-
cian can supply you with a
two-way holder enabling you
to use both Damn and

Advt. of The Milliner Condenser Co. (1925) Ltd., DucoD Works, North Acton, London, W'.3.
T.c.121
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Marconi
2 -volt
General purposevalve

The D.E.L. 210 gives you
better reception, longer life
with very low current con.
sumption. The price is 10/6

Marconi
4 -volt
H.E.R.CaetectorValve

If your accumulator is 4 -volt, D.E.H.
410 is the valve to use for H.F. or
R C. Amplify-
ing or as de-
tector. The
price is

10/6 /

Marconi

6 -volt
PowerValve

You use a 6 -volt Accumulator? Then
for full volume and round tone fit
the last stage of your receiver with
Marconi D.E.P. 610.

Price 12/6

MARC
-do everYtit"`

Coupon
Marconiphone Company Ltd.,2101212,
Tottenham Court Road, London, W.1.

Valve Combinations."
Please send me a copy off " 500 Marconi

Name

I Address P.W. z3 19e Liftlanaebaca s MINN .111 OPIIMM.01.6.111111.11.

416ga

BOOK
If you have not yet written for your copy of .

this valuable time and money saver, post
the coupon below NOW ; free and post free
we will send you the book entitled " 500
Marconi Valve Combinations " which shows
you at a glance the correct valves for 1, 2, 3, 4,
and 5 valve circuits using 2, 4, or 6 volts of
L.T. supply.
It is a costly business to discover for yourself by
trial the most suitable valves for any particular
circuit ; on the other hand, to guess is frequently
to miss the best results of which your receiver and
its circuit are capable. For the convenience of listen.
ers, therefore, the Marconiphone Company have
tabulated the results of numerous laboratory tests
in this book "500 Marconi Valve Combinations."

Fill in the Coupon NOW.
If you would like a copy of that
amusing book "Back Chat" as well
as the above, just write B.C. on the
coupon. It contains much useful inform-
ation about Marconiphone Wireless.
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DEMOTE
CONTROL
FOR ANY

SET
BECAUSE Lotus Remote Control has proved

itself such a great convenience to thousands.
of users of the ordinary H.T. and L.T.

wireless set, we are now making it to suit
any type of receiving set.
No matter what sort of set you are using, you
can have simultaneous reception and control.
No more going from one room to another to
switch on and off-no more crowding into one
room to hear the wireless. Never mind where
the set is ; listen -in in every room by installing
a Lotus Remote Control.
FREE Blueprints and instructions showing how you can
fit it up easily and quickly will be sent by return on request.

PRICES :
Complete outfit for two rooms for a set using L.T. Accumulator and H.T.
Battery, including one Lotus Relay, 2 Filament Control Wall Jacks, '211/.
2 Jack Plugs and 21 yds. special 4 -strand wire `.7"
Complete outfit for two rooms for set using L.T. Accumulator
and H.T Eliminator ..
Complete outfit for two rooms for any make of cirejit using All 47,6
(rum the Main Set

In each case each additional room 716 extra.n
gtEfro.

Fig. 1.-Showing the Relay of the
Remote Control for an "ALL
MAINS " Receiving Set.

Fig. 2.-Showing the Relay of the
Remote Control
for set using L.T.
Accumulator and
H.T. Eliminator.

- Hr. .

M1/ruder by th3 makers of the Lotus Buoyancy moire Holster,
Lining Fernier Coil Holder, Lotus Jacks, Switches and Plugs.

Garnett, Whitdey & Co., Ltd., Broadgreen Road, Liverpool.

THE first time you hear the reproduction
of a gramophone a'ded by radio you will
find it difficult to believe your ears.

Most probably you will look around for
the singer or the player and, not finding
him, von will rub your eye- and as the
why and the wherefore of this mystifying
realism. Then you wi I be shown a little
instrument that is the cause of it all. You
wil be told that it i. the 3131:0W1I Electrical
Pick-up, whi h, when fiat d to the tone arm
of a gramophone and connected to a wireless
set and loud speaker, completely Iran -forms
gramophone reproduction. Then, prohab'y,
you will be so impressed that you will want a
IBrowit Electrical Pick-up yourself, so that
your gramophone may give you purer tone,
greater volume, controlled volume and
fr, edom from needle scratch. £4 is the
price of this priceless boon.

S. G. Brown, Ltd.,
Western Avenue, North Acton,

London, W.3.

M 1655
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THERE IS
NO SHORTAGE

OF THE NEW R.0
THREESOME
COUPLING UNITS

AND VALVES

I' .N1,1 
4.1...23

VISCiN
SWSS ELEC'PRIC

o. Ltd.

LPtiblicity),

121_,0.1a(!11LNIictoria

Street,

i 0 1.'0

Please
send,

post
free,

presentation

copies
of the

"S and Blue

"Instruction

13oolc,
and Dine

Print.

IfkisilE........,..
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.. ............

.....

......................
V. 84

Get the parts for this won-
derfully simple 3 -valve set
on your way home. The
New Threesome costs less
than any other 3 -valve
receiver.

You will get several stations
on the loudspeaker with a
wonderful volume of crystal
purity.

The New R.C. Threesome
has only 5 wiring con-
nections-requires no solder-
ing, and can be made in an
hour.
The remarkable results
claimed for this set can only
be guaranteed if you use
Ediswan Valves H.F.210,
R.C.2 and P.V.2.

EIDISWAIN
VALVES

CLEAREST- STRONGEST
LAST THE LONGEST

A type for every purpose
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Tests prove that LEWCOS
six -pin coils have lower
H.F. resistance. Use them
wherever six -pin coils
LEWCOS Six- are specified.
Pin Coils are
specified in
"RADIO All radio dealers can obtain

FOR THE LEWCOS six -pin Coils for you.
MILLION."

Si% Pin Coils
The

LONDON ELECTRIC WIRE CO. & SMITHS, LTD.,
Playhouse Yard, Golden Lane. London. E.C.1.

WIRELESS CONSTRUCTOR ENVELOPES
No. 1. "The Radiano Three " Now on Sale Price 1/6 net.
Here is the first of a new series of Constructor Envelopes which thousands of amateurs
have been in need of for many a long day. No. 1 is now on Sale-an envelope con-
taining full instructions for building the famous P. W. Harris receiver

" THE RADIANO THREE "
In this envelope you will find every detail of the set simply explained ; photographic
reproductions and diagrams are included, as well as a

FULL-SIZE BLUE PRINT
" The Radian() Three " is a set you can build in an hour or two-no soldering necessary,
and a wide choice of components and valves open to you.

Stop at the bookstall or newsagents and buy the first of the Wireless Constructor
Envelopes, and remember-it is a Percy W. Harris Set.

Ms by Post, 1 /9, from The Amalgamated Press, Ltd., Bear Alley, Farringdon Street, London, E.C.4.

Details of future Envelopes will be announced later
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ONE H.F. STAGE
There is a large Public who are content with reception from the local Station
and Daventry, whose requirements can be met by the ordinary 3 Valve
re -acted Detector Set of which there are so many varieties advertised
with fanciful names. To get more than this inevitably means "oscilla-
tion" with consequent howling and annoyance to your neighbours.
The B.B.C. definitely state that one H.F. stage is essential at the following
ranges, if loud speaker reproduction is to be anything but "indifferent": -

100 -150 miles from Daventry. 5XX. 4 Valves. 1 H.F. stage.
50-100 5GB. f t 1 H.F. stage.

Over 15 Main Station f 1 H.F. stage.

These figures obviously allow for that factor of safety which is so necessary if consistently
pleasing reception is to be obtained under all conditions.
One neutrodyned stage of H.F. will give that additional sensitivity necessary for more dis-
tant reception, with radiation reduced to a minimum.
The Met.Vicli 4 Valve A.N.P. Constructor's Set is the ideal solution.
With the additional H.F. stage, there is no need to force the set. Using A.N.P. toils the set is
stabilised, screening is unnecessary and high voltage factor Valves can be used. Additional
selectivity is provided by a Tuned loose coupled aerial circuit, brought into action when re-
quired. Delightful to operate and cheap to build, the parts with two sets of coils costing only £9.

The Met -Vick A.N.P. 4 is pre-eminently the 4 Valve Set of the Day.
If unable to obtain instruction book from your dealer, write for Pub-
lication No. 7117/5 or 7117/4 ( the A.C. Valve Model) free on request.

MET -NICK

155, CHARING CROSS RD. LONDON. W.C.2.
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HE'S right. We are modest in our claims
for the Cossor " Melody Maker." We
do not believe in over -statement. We

know that we can say, truthfully, that anyone
who builds the Cossor " Melody Maker "
according to instructions will, without diffi-
culty, obtain broadcasting concerts from seven
countries. That, in itself, is a remarkable
statement. Yet Mr. Rowettin a corner of
England which is notoriously bad for Wire-
less reception, gets results which surpass alI
our claims. Nor is he alone. From Land's
End to John O'Groats comes a daily stream
of thanks from satisfied users. Each one
tells of new stations heard-stations in all
parts of the continent .. . even of American
broadcasting. And every letter that comes is an-
other link in the chain of evidence which
proves the record -shattering efficiency of the
wonderful Cossor " Melody Maker."
"Cheap, easy to build and run," says
Mr. Rowett. Ask your Dealer for the free
chart, " How to build the Cossor ' Melody
Maker' ", and see for yourself.
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Ada A. C. Cosset. ffighbury Grove, London. '(.5.
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PopularWireless
Scientific Adviser .

Sir OLIVER LODGE, F.R.S.
Editor :

NORMAN EDWARDS, NI.Inst.RE., 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.
G. P. KENDALL. B.Sc.. A. JOHNSON RANDALL.

RADIO NOTES AND NEWS.
Agony of a Die-Hard-Those Angel Voices-The Young Idea-Filadyne Fills the Log --

(Human) Nature Note-Culchah for All-Sweated Songsters.
Agony of a Die -Hard.

JUST -met a no -radio ".die-hard" whom I
eJ stupefied with delight by means of

giving him, almost against his better
judgment, a B.B.C. National Concert out of
my loud speaker. This poor man has a
fine organ which is too loud for the house.;
a piano which he can play-but not from
printed music ; and he wants a gramophone,
but is afraid his family will demand jazz
records. He knows the answer is, " Get a
broadcast receiver," but if he acts accord-
ingly he will have to eat many, many of his
words about radio. Rough !

Pronunciation.
AREADER who was shocked by my

use of the words " lallapalooza " and
" sannakatowser " last month, asks

me " not to do it." I confess that I put
them in hoping that the B.B.C. authorities
would tell us how they should be pro-
nounced.

Polite Correspondence.
NOW for a juicy bit, the. best I have

-struck since the Scots yowled round
St. Paul's on December 31st -January

1st. A reader whose address is in the
" Poultry," E.C., wrote to the B.B.C.
asking whether that body approves and
commends the pronunciation, by one of its
Announcers, of lost (ions°, wireless (wahless),
cricket (crickit). orchestra (awkstrah), and
several other words. The B.B.C. replied,
agreeing with crickit and one or two others,
and suggesting that .the distortion caused
by the receiver was " largely responsible "
for the other eccentricities observed.

Was it "Crickit ? "

.N°"'
the B.B.0 certainly delivered

themselves into the enemy's hands,
and I am bound to say that the enemy

took full advantage of that, and smote
theni very hard indeed by pointing out
that his receiver did not make other an-
nouncers say " lorst," or Sir Oliver Lodge,
" wahless." He also asked the B.B.0 to
tell him the name of the dictionary which
gives the pronunciation of cricket as
crickit, and why they allow one particular
announcer to disregard such a sacred thing
as correct pronunciation.

- - The Oracle Speaks.
A s the B.B.C. was well aware that some-

-CI- one at 2 L 0 says " wiliss orkisstrah "
they passed the buck to Mr. Lloyd

James, their head pronouncer, who was to
annihilate the impertinent inquirer. His
letter strikes me as that of a cheeky boy
trying to bring off a Johnsonian rebuke-a
squib masquerading as a " Jack Johnson."
He says, inter alia, that because the ic,o-
nunciation of the announcer does not meet
with the Poultry man's approval is no
reason for removing the announcer. As I
raid before, the B.B.C. needs, self-control-
and its officials smaller hats. But I feel
that the Poultry man has used a bludgeon
where a pin would have served.

The Optimist.
MY habitual gloom was slightly pierced

the other day by a little bit of joy
supplied by a writer in " The News

of the World.", Writing about the dangers
of controversial broadcasts, my Irish friend
makes the following joke :-" For example,
the father of a prominent public man died
of apoplexy as a result of reading one of

A RADIO -CONTROLLED TRAIN.

Major Raymond Phillips demonstrating Lis wireless -controlled train at a recent
exhibition in Louden. With the transmitter contained in the box in his hand he
can make the little train stop and /art and travel in either direction without
going near it. Older readers will remember that Major Phillips gave construc-
tional details of his system in " P.W." three or foUr years ago, and will also
recollect his music -hall turn with a wireless -controlled airship,

Mr. Lloyd George's speeches, while others
who did likewise, no doubt survive to this
day." Personally, I should prefer to survive
without first dying of anything.

" Those Angel Voices."
APARIS radio journal-and what

medium is better able to discuss the
subject-has -investigated the all-

important question of lady announcers. It
judges that they are popular and on the
increase in Europe. In particular, there is,
it seems, a Belle of Barcelona whose voice
is her fortune, sir, she says. Gifts ranging
from strings of Spanish onions and guitars,
to offers of marriage, have rained upon
her. I can foresee a lot of dial -twiddling
Spain -Wards, now. And-we don't care
how she pronounces, either.! I wish that
Auntie Sophie and Rex Palmer were
appointed announcers in perpetuity.

Now Then, Sea Lawyers !
HERE'S a pretty little problem. A man

11 in Clinton, Iowa; U.S.A., was listen-
ing to W E A F (New York), when,

he alleges, the vibrations from his loud
speaker shattered a
valuable vase. He
wants to know
whether an action
would lie in this case.
Now was it his fault
for operating the loud
speaker, or was it the
fault of (a) the maker
of the loud speaker,
(b) the soprano who
hit the high note, or
(c) the proprietors of
WEAF?

The Young Idea.
GR. (Clapham) is

14 years old,
but is already

a deep-dyed " P.W."
fan, and knocks off
four-valvers as slick
as you or inight_r011
a " gasper." This
precocity is slightly
terrifying. I remember

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

that when I was his age I was,experimenting
with wet (and messy) batteries, and thought
myself no end of a scientist. G. R. says he
follows the theoretical diagrams more
easily than the pictorial. Ah, lad, the
pictures are put in for the use of experts ;
but if you work hard you'll be able to
understand them, some day. Meanwhile,
follow " P.W." and don't neglect " physical
jerks,"

Still Younger Idea.
WE are now down to the age of thirteen,

when one is proud of one's trousers,
and washes almost voluntarily.

R. N. Linell (W. Ealing) is thirteen, and on
his last birthday was. given by someone
who knew his flair, a set of components
for the " P. W." Hale One -valve Reflex.
Hastily assembling the parts, our young
friend proceeded to give Europe a
thorough investigation, and, judging by
the results, he got about all there is to
get-forty-eight stations, twelve of L.S.
strength. He is now prepared to defend
his bantam -weight belt against all listeners
of his class. He will be a Bart. before his
father. I can read his writing without
specs. or granting. I like him.

"She Shall Have (Radio) Music," etc.
wherever he goes. Yes, a fine

radio " fan " was lost when Mr. Macomber,
of California became rich enough to own
the motor -yacht " Crusader," a vessel
which almost amounts to a serious rival
of Marconi's yacht " Elettra " in com-
pleteness of wireless equipment. It can
pick up broadcasting practically anywhere,
and nearly every room aboard has a loud
speaker. Moreover, so that, he and .his
guests shall not lack music when they, are
ashore chasing big game this very thorough
gentleman has a broadcasting tran$rnifter
aboard.

" Bang Bang " ; Likewise " Porn Pom."
THE hunting party will carry portable

receivers, and the yacht will transmit
for its benefit. One hopes that the

programmes will not spoil the aim of the
marksmen, especially if the quarry be
charging lion or elephant, for these will not
be found susceptible to talks on butterflies,
and even Chamber Music cannot get through
a rhino's skin, though it would probably
take the nap off.

(Human) Nature Note.
ONE of the Governors of the B.B.C.-

V or, rather, the Governess-who has
had a few words of criticism of the

B.B.C. published recently, is reported to
have said that in spite of her views she
would not dream of resigning. I should
think not ! I never saw £700 per annum
picked up so easily. Whilst I am on this
subject I should like to ask, " What.
qualifications has the Comptroller of the
Bank of England which fit him to help
to govern the B.B.C. 1"

The " Filadyne "(Fills the Log..
AM. (W. Bromwich) made up the

" Filadyne." and caught an ear-
ful. He has not had a silent moment

since. Some 32 stations have been netted

by this wonder set, including- Rome,
Seville, Toulouse, Madrid, Barcelona,
Cologne, and 13 stations in the British Isles.
Our Mr. Dowding, the- father of the
Filadyne and others, gloated over A. M.'s
letter till he fell into a trance, emerging an
hour later with the complete lay -out of
the " Filadyne 1928 " in his mind.

The Favourite.
ACCORDING to the letters received

by the B.B.C., the most popular
special programmes broadcast by

them during 1927 were the " My . Pro-
grammes." Surely the B.B.C. can see the
moral of this, for " My Programmes " were
drawn up by human beings and not by
specialists, or, at least, not on lines indicated

aninllannananaelliniamanannanalinanialainaantIL-
Es-- SHORT WAVES.
11 a
= A wireless wag remarks that there is no place
E like ohm. A confirmed meat -eater might retort
E that there is no plaice like ham.-" Bystander." =
E ' *- FLAMING YOUTH. E.-

=We hear that a certain Melbourne father =
a has nicknamed his son and daughter " Sydney " E
= and " Adelaide " because he can never get them =
= in during the day and finds it very hard to get E
=E them in at night. E

*
Broadcasting the time is a Big Ben-efit to E.

E people in the country.-" Daily Mirror."
* a

I' Daughter : " And is the wireless set really =
= mine, daddy, and the loud speaker, too ? " E.
E. Dad : " Yes, my dear." E

Daughter : " And when I marry I can take E.
it away with me ? " E

E. Dad : " Yes, but don't broadcast the fact
E. too much ; it might spoil your chances." == * * =

" All inventions have their disadvantages. E
E It's bad enough to listen to some sopranos on
E. the wireless, without having to look at them as E
E well."-" News of the World." =
E * ' *

E- A TRYING TIME. E
E It has been reported that several ladies visiting H
E the studios have remarked that the atmosphere =_= of a broadcasting station depresses them. E
E Perhaps the notice " No talking allowed "
H has something to do with it.

* *

=

..-7'. " Tresses," (Morriston). No, the mane] wave is E
a not yet made use of in wireless. It has been =
E known, however, to be used for the capture of E
E young sparks.-" Cambria Daily Leader." E.

* *=a Son : " Hey, dad, where can I see an example =
E of remote control ? " -
E. Dad : " Ride in the back seat with your =
E mother."-" Radio News." =

* =
a Good wishes received by the B.B.C.: =E " Congratulations. Your programme was the =
E. only dry spot in our house when the pipes =
H burst ! " _

REVIS ED.
E: The Queen of Hearts, she made some tarts, E

E The Jack of Hearts, he ate those tarts,
And suffered perceptibly.

m- ainiastatiinaniataniamatimailaaansailliiiialiniF

by a Board of Governors who, however
talented, are not fitted for gauging the
tastes of the great mass of the people. The
lesson to be learned from this " sticks out
a mile."

E From a radio recipe-

Java.
MY Java expert, M. B. (Southport), has

had confirmation of his reception
of A N H. The letter states that

they broadcast on Mondays, talking to
Holland, from 14.00 to 16.00 ; also on
Wednesdays and Fridays. On Saturdays
they transmit music. Wave -length round
about 17 metres. M. B. has received
also a booklet from 2-X A F, which says
that with 10 kw. they transmit on
Tuesdays from 6 pail. to 11.30 p.m ;
Thursdays, 6 p.m. to 12.30 a.m. ; and
Saturdays, 6.30 p.m, to 12 midnight ; all

E.S.T. Wave -length, 32.77 metres. The
aerial is 40 feet of wire suspended vertically
from a 50 -feet mast.

Coming Gas Attacks.
THIS is our B.B.C. number, surely !

Here I go again. Beside me is the
" talks ' prospectus for January to

April. Gentlemen, it's a night -school run
by a lady, with a few sweetmeats thrown in
to keep the babies quiet. It's an University
Extension Course served out to people who
are too tired to extend universally, and need
plain, common amusement. " Village Play
Production " in six parts ! By the time
the next season arrives the students will
have forgotten how Mrs. Penelope Wheeler
produces village plays.

Culehah for All.

"
OUR Interest in Good Government,"

also in six parts. Mr. Baldwin
ought to add a couple of stages of

L.F. and listen hard. " Women's Part in
Village Life." Talks, of course ! " Little
Willie's Clothes." Ha ! Baby's sock is
now the " blue bag." " Carpets." Can
you beat it ? " The Age of the Despots."
This refers to the Talks Department and
Musical Cranks' section of the B.B.C.
" German Talks." What about another
committee to advise on spoken German ?
Lastly, " Talks by the Chief Engineer,"
The only expert of the bunch who has my
sympathy. I'd like to hear him talk about
" Talks."

Trade Organs.
T HAVE to wade through an unconscion-

ableable lot of " trade organs," or " House
Organs," these being small periodicals

issued by manufacturers to their dealers,
but I find them on the whole to be of a very
high class ; very bright, brainy, and enter-
taining. S. G. Brown's " The Brown
Budget " is well worth reading, and I can
recommend the " Marconiphone," whose
first issue I have seen in skeleton ; these are
intended for dealers, but I don't suppose
the proprietors would say you " nay."
They are most interesting productions,

" Ariel " Makes Excuses.
LOOK here, you fellows are fifty to one.

You write very charming letters and
I keep them all classified under such

headings as " Valve Barts.," " Grousers,"
Prodigies," and so on, but I have to use

up so much space on the B.B.C.-what with
Talks and Chamber Music-that I get
behind with acknowledgments and my
customary acute observations. This is to
let you know that I propose to devote an
issue almost entirely to my correspondents
in the near future. And if it isn't good
reading I'll eat my hat !

Sweated Songsters.
THE B.B.C. said that the songs of Gurra,

broadcast on January 27th, could
have been given to the public only by

the B.B.C., because of the huge resources
needed and the consequent expense. A
singer who applied to the B.B.C. for work
was offered a job in the male voice choir
for the performance of Gurra's songs, at an
inclusive fee of £2 for the performance and
rehearsals-of which there were eight.
What do the B.B.C. Governors do for
£700 per annum ? This singer was offered
pay at the rate of about £4 per week !

ARIEL.
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THERE are in use at the present time
large numbers of receiving sets pur-
chased or constructed at home two,

three or four years ago. Though these
veterans-even a two-year old set is a wire-
less veteran-still continue to function to
the best of their ability, they cannot com-
pare with really up-to-date apparatus, and

Modernising an old receiver is cheaper than, and often just
as satisfactory as, making a new one.

By R. W. HALLOWS, M.A.

as the result of brilliant research carried out
in radio laboratories in all parts of the world.
Stability has been achieved mainly through
the adoption of the many ways evolved of
neutralising the feed -back in high-freqeuncy
amplifiers due to inter electrode capacities
within the valve. The next point of import-
ance is that which concerns reaction

156 / A TYPE OF FOUR PAZ YE SET ST/LL OFTEN SEES/ TODAY W.62

those who use them are not getting out of
broadcasting all that it has to give. But
there is no reason why in most cases the
apparatus should not be modernised, for,
as we shall see, this can often be done with
very little trouble and at quite small cost.
There are few old sets that cannot be con-
siderably improved, whilst many can be
made almost as good as the latest productions
of the radio designer.

Better Reaction Control,
If we think for a moment of the depart-

ments in receiving apparatus in which the
greatest improvements have. been made in
the last year or two, we shall realise in what
respects old sets fail to come up to the mark.
Not only do we get a much greater magni-
fication per stage now than was at one time
thought possible, and a far greater measure
of selectivity, but we are also able to achieve
perfect stability.

Sensitiveness and selectivity have been
increased partly by the improvements made

,Aigh.frequency components and partly

control. New circuits and new methods
make for perfect smoothness, with the result
that the set can always be maintained in
its most sensitive condition without "plop-
ping " suddenly into oscillation. This means
that when a weak signal has been picked
up it can be brought up to respectable
strength with ease, and without any sign of
howling. Only those who have used, or are
still using, such an antediluvian contrivance
as the three -coil holder with aerial and
reaction coils variably coupled to the grid
coil know how difficult a feat this can be
made by fierceness and floppiness on the
part of the reaction control.

On the low -frequency side of the set
progress has been just as great. But a short
time ago it was a matter of practical im-
possibility to build a two -stage note -
magnifier which would reproduce speech and
music at good strength without distortion.
Modem components and modern valves
enable us now to obtain all the volume of
sound that we require with no trace of
harshness, woolliness, or distortion.

In Fig. 1 is seen a 4 -valve circuit of a kind
that is still pretty widely used to -day. We
have here a high -frequency valve, VI, with
single -circuit tuner, coupled by means of
an H.F. transformer to the rectifier V2.
Magnetic reaction on to the aerial is provided
by means of the coil 11. The low -frequency
valves. V3 and V4, are both transformer
coupled, and in these stages only those of
the general-pnrpose typo can bused, since
no provision is made either for extra plate
voltage or for grid biasing.

No matter how carefully it is handled
such a receiver cannot possibly allow repro-
duction of: good quality to be obtained,
since distortion must occur in its low -
frequency stages. The comparatively low
kl.T. voltage supplied by the common
busbar to all valves means that the useful
portion of the characteristics of V3 and V4
Will be too short to allow the necessary grid
voltage swings to be dealt with properly.

Adding Grid Bias.
Since the grid of neither valve is nega-

tively biased both are practically at zero
potential, which means that the positive
half of each oscillation will carry the working
point to the right of the zero line, causing a
flow of grid current to take place, so that
partial re -rectification will result. The first
step in dealing with such a set must clearly
be to improve the note -magnifiers.

At the back of the baseboard additional
terminals may be fitted for H.T. +2,

(Continued on next page.)

A form of reaction coupling that, although undoubtedly
efficient, has many decided drawbacks, not the least
of which is the fact that any alteration in coupling

necessitates retuning.
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BE UP TO DATE!
(Continued from previous page.)

*

G.B. +, G.B. -1 and G.B. -2. The output
positive terminal (L.S. -I-) is disconnected
from H.T. +1 and connected to H.T. +2.
(See Fig. 2.)

The second transformer in the'original set
may he replaced during the process of
modernisation by an up-to-date trans-
former with a ratio of about 4 to 1, a com-
ponent of really good quality being chosen.
It would be quite possible as an alternative
to use resistance coupling.

On the whole, though, I would rather
recommend the combination of choke in the
first stage, and transformer in the second,
for extraordinarily good quality combined
with big signal strength is easily obtainable
in this way. When the H.F. side of the set
has been modernised on lines to ho de-
scribed in a moment it will very possibly be
found that the signal strength of the local

station is too great. In this case plugs and
jacks can be used for " cutting."

A simple means of stabilising the H.F.
valve without making use of a potentio-
meter is indicated in Fig. 2, whieh shows
the complete circuit of the modernised
four-valver. For the original L, of the
Fig. 1 circuit a centre -tapped coil is sub-
stituted, the centre -tapping being connected
to earth. Between the bottom of the coil
and the plate of the valve is connected a
small condenser, N.C., whose function is to
balance out the inter -electrode capacities of
the valve itself.

Further Improvements.
One last point remains to be dealt with.

It ,will be noticed that in the Fig. 1 circuit
the loud speaker is connected directly
between H.T. and the plate of the last
valve. In the Fig. 2 circuit a filter is shown.
It is sheer folly to connect a high -resistance
loud speaker into the plate circuit of a power
valve or super -power valve, and no other
should be used for loud -speaker working.

Besides protecting the loud - speaker

windings by relieving them from carrying
the steady plate current, the filter circuit
ensures that the plate potential of the last
valve is not unduly cut down by a big
voltage drop across the loud speaker. The
fitting of a filter circuit, consisting of a
choke with an inductance value of about
30 henries and condensers of 1 or 2 micro -
farads apiece, makes as a rule an enormous
difference to the performances of the loud
speaker itself.

In this article I have endeavoured to show
how the modernisation of an old receiver
may be undertaken step by step as time and
consideration of expense permit. Do not
be content to continue using an out-of-date
set. By doing so you are failing to take
proper advantage of broadcasting, for the
transmissions to -day are 'so good that
something not far removed from -perfect
reproduction -.,is obtainble. - Once_ you
have tasted the joys of using a modern or
modernised receiver you will wonder how
you have ever possibly been content to
continue working with old - fashioned
apparatus.
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o COAL RECTIFIERS.
By A CORRESPONDENT.
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FROM time to time readers of this
journal have reported the obtaining
of strong and clear signals by. the

simple method of using a small fragment of
ordinary coal in the crystal cup of the
detector in place of the usual galena or
other type of crystal.

Now, reports concerning the use of
unusual materials as -imzeati.4e3rs.
always highly interesting;liece.
very least, they serve to indicate":

that there are very large n ,ef

different substances and matena Which
possess within them some power of rectifi-
cation.

The fact that a small lump .of dpmestiv.
Acoal will act occasionally as a railiderifier

has mystified many readers. However,
the explanation of the phenomenon is
simple.

When a fragment of coal acts in this
'manner, it will be found that its surface is.
'revered with a yellow scale, and that this
scale is so deposited on the coal surface
that it reaches from the spot at which the
cat's -whisker makes contact right to the
inner edge of the crystal cup, or to the base
of the latter.

The ' Mystery " Solved.
-Now, if a fragment of this yellow scale

is taken and :xamined under the microscope,
the scale will be found to consist of an
exceedingly' large number of yellow
cubical crystals which are all closely
joined, and sometimes even fused to one
another.

Herein lies the mystery of the "coal
crystal." In reality, these microscopic
crystals, which have been deposited on the

coal by natural agencies, comprise nothing
more startling than crystals of iron pyrites,
which, as the reader will be well aware, is
one of the most sensitive natural rectifying
minerals.

Thus, when a fragment of the coal
is placed in the crystal cup of a
detector, and the cat's -whisker brought to
bear on its surface, it is not the coal itself
which performs the work of rectification,
but the iron pyrites crystals which are
deposited upon its surface.

In some instances, the iron pyrites
crystals, insteal of being deposited on the
surface of the fragment of coal, run in veins
through the mass of the coal, thus forming
a conducting and rectifying path in the
material.

Careful examination of a fragment of
coal which has been found to possess
rectifying properties will elicit these facts,
and thus clear up the former mystery of
the "coal crystal.".

1
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THIS YEARS 'CHIT
NE

THERE is always something rather
fascinating about special ultra -sensi-
tive single -valve circuits, particu-

larly if one's equipment is limited. To be
able to tune in a whole string of foreign
stations with only one valve, even if the
special circuit used has one or two objec-
tionable habits, is a perpetual surprise and
pleasure, and to nobody is it a greater one
than to the experienced constructor, who
is apt to think that at least one efficient
stage of H.F. amplification is essential for
long range work.

The whole question of the high sensi-
tivity of such circuits seems to turn very
largely upon the extraordinary amplifying
powers of reaction : some circuits make better
and fuller use of those amplifying powers
than others, enabling us to get stronger
signals without oscillating. An example
of a circuit which enables this to be done

FOUR SIXPENNY BLUE PRINTS,
including one of This Year's " Chitos "
are GIVEN AWAY with this copy of

" Popular Wireless."

very effectively, which the. reader will pro-
bably remember is that of the " Variactor"
Two receiver described in a recent issue.
This set consisted simply of a detector
valve with reaction, followed by a stage of
L.F., and its remarkable sensitivity was
based entirely upon the use of a special
variometer scheme for adjusting reaction.

Probably almost the best known of these
special detector -with -reaction circuits is the
one which came to be called the "Chitos,"
and which has been used in the past two years
by an extraordinarily large number of our
readers (it was first described in " P.W.").
In this circuit the main features were (a)
the use of the tuning coil and condenser in
series with each other in the aerial circuit,
and the connection of the valve across the
condenser instead of across the coil, as is
customary, and (b) the use of a rather
unusual anode circuit arrangement which,
together with feature (a), enabled the
desired reaction effects to be obtained.

A Well-behaved -Circuit.
This circuit was singularly free from the

usual vices of special stunt schemes, since
it was easy to handle, did not make un-
pleasant noises unless reaction was much
misused, and was not particularly critical
as to valves or components. This pro -

- (Continued on next page.)

t One of P.W.'s most popular and ;
! successful receivers, which has been 4

modernised and made absolutely
T easy to construct and operate. De- 4

signed and described by the Research 4
T and Construction Department.
* ------4.----- -*-------- *

quate control everywhere, merely by the
adjustment of the coupling between the
coils: This was not a very desirable method
of adjusting reaction, and we have now
tried to get round the difficulty in another
way.

Simplification.
It has been found that with modern

bably accounts for a good deal of its popu- valves it is quite practicable to use a fixed
larity, when we remember that it gave a grid condenser and leak and obtain the
really very fine long-range performance in  necessary extra control of reaction by
addition to docile behaviour. It had, putting a variable resistance of the kind
hoWever, one or two not very serious draw- used in H.T. battery eliminators in series
backs, and in producing the 1928 revised with the anode circuit of the valve.. By
version we have endeavoured to remove as keeping,thia set at an intermediate value,
many of these as possible, provided thrit and ushig about 60 "volts H.T. (or a little
it could be done without sacrifice of, the more with some valves), it is quite easy to
special virtues of the circuit. -find a size of reaction coil which will cover

In the first place, there was the fact that , the whole range with the aid of the slight
a variable grid condenser and variable grid extra control afforded by the variable
leak was called for.
This was always a
weak point, since it
meant added com-
plication and ex-
pense, and moreover,
marry of the variable
grid leaks on the
market were not very
satisfactory compo-
nents. Also, the vari-
able grid condenser
was often used to give
an additional control
of reaction, since it
was difficult to find
such a size of reaction
coil as would cover
the whole tuning
range and give ade-

One look at this back -of -panel photograph
should convince the hesitating constructor of
the simplicity of this splendid set. And one listen in the
'phones will prove to him that his time in building it has
been well spent.
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THIS YEAR'S -CHITOS"
ONE-VALVER.

(Continued from previous page.)

resistance on the panel. This resistance
should not be, of too high a maximum resist-
ance (20,000 ohms is sufficient), and the one
actually seen in the set is a " Bradleyohm,"
No. 5E (R. A. Rothermel, Ltd.).

These are the only real changes which
we have found it- necessary to make in the
circuit itself, and if you look at the diagrams
on the blue print you will see that it is
still closely similar to the original, and you
may rest assured that the original virtues
have been preserved. (On a very poor
aerial it has brought in 17 foreign stations
in an evening.) The circuit remains of
very high sensitivity, and is still more easy
to work, and is a little cheaper and a good
deal easier to build. Selectivity remains
moderately good (if you live very near your
local station a wave -trap is advised.)

Coils and Valves.
The remainder of the " modernising " -is

purely a matter of the lay -out and method
of construction, and I think this will all be
clear from the photos and blue print. Just
two points, however, should be emphasised :
a really. good slow-motion coil holder is
very important, and a vernier dial or slow-
motion drive on the condenser is a great
help.

There remains the practical questions of
coil sizes and valve types. In the aerial
socket you will require a rather large size,
No. 75 or even No. 100 for the ordinary
wave -band, with a No. 50, 60 or 75- for

reaction (this depends a good deal on the
valve, the efficiency or otherwise of your
aerial, and other unknown factors). For
5 X X a 200 or 250 will be correct in the
aerial socket in most cases (1 am assuming
an outdoor aerial of average size. An in-
door one may require
larger coils still), and a
No. 100 or 150 for reac-
tion.

Thc valve should be
one of the modern H.F.
type. Here are a few
examples in the 6 -volt
range: P.M. 5 X.,
D. E. L. 610, S.5.6075
H.F., B.4 H., Cossor
610 H.F., etc. Similar
types can be chosen
from the 2 -volt range,
and work well in this
set.

Working the new
" Chitos" is easy, and a
little practice will soon
enable you to search for
distant stations by
turning the condenser
slowly, and all the
while keeping the reac-
tion adjusted to a point
just below self -oscilla-
tion. You will be surprised how many
stations you can pick up in this way with-
out ever actually oscillating. (That is
really the test of a good operator, you
know.) Of course, NEVER allow the set to
oscillate for more than an instant when
you are actually tuning in a station.

Reaction Control.
You will find that the variable resistance

affords a very fine " vernier " effect -on the

The coil with the sideways tilt controls reaction, and is operated from a knob on the front of the
Panel. The upright one is the aerial coil. It you keep them too close together you will spoil your own

reception and that of your neighbours'. Don't do it !

reaction adjustment, and this is very use-
ful indeed for bringing a weak station up
to the maximum possible strength without
oscillation. This resistance, however, is
really intended to enable you to get a wider
control on a given size of reaction coil.

Only a small set to look at is the "Chitos"-but it pulls the Continent d
Europe down your aerial lead

This is specially helpful with this type of
circuit, where this point is a little critical,

WHERE R.C.C. SCORES.

ONE of the standing subjects of discus-
sion amongst wireless enthusiasts is
the question as to the relative merits

of transformer coupling and resistance.
capacity coupling. The latter has many
adherents who are prepared to overlOok its
slight inferiority in point of efficiency in
favour of the greater purity of reproduction
which it usually provides. Probably this
question, like many others, will never be
finally settled ; it will, at any rate, remain
an interesting subject for controversy.

There is one point, however, about re-
sistance -capacity coupling which cannot be
controverted-that is, that the components
required are smaller and more compact than
the corresponding components necessary
for transformer coupling, at any rate if the
transformer coupling is to be carried out
with transformers of sufficiently robust
and reliable design and construction.

With resistance coupling, in order to
obtain satisfactory results, it is important
that the resistances should be as truly as
possible non -inductive and also that their
capacity should be reduced as near as
possible to zero. It was in order to meet
these requirements, that a special type of
resistance, sealed up in an evacuated glass
tube, was recently introduced commerci-
ally.

These improvements were also carried
considerably further in the Loewe " valve,"
designed and made by a German concern,
in which four resistances and two coupling
condensers are comprised within the same
evacuated bulb. The resulting product is,
in fact, a valve with its resistances and
coupling condensers all complete in the
same envelope,
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EVERY novice
should acquaint
himself with the

fact that when two
like condensers are
connected in series
as at A in Fig. 1,
the total capacity is
equal to one-half the
capacity of one con-
denser. It will there-
fore be seen that if
one possesses two
idle .004 mfd. con-
densers and, requires
a condenser of 002
mfd. capacity (which
is not available), it is only necessary to
connect the two -004 mfd. condensers in
series in order to obtain the required value,
Now if the condensers are connected in
parallel, as at B, the capacity of one is
simply added to that of the other.
Examples:, -001 joined to -002=-003, -003
joined to -003=-006, and so on.

k The method of connecting fixed con-
densers in series -parallel is seldom employed,
but in accordance with the above rules this
should work out as. shown at C, since two
-002 mfd. condensers in series give us -001
mfd., two -004 mfd. condensers in series
-002 mfd., and -001 in parallel with -002
-003 mfd. But here we are intro-
ducing what often proves to be
unnecessary complications.

Diagram D shows how two
fixed condensers may be wired
up to a series -parallel (D.P.D.T.)
switch, and Diagram E shows
one of the most useful variable
parallel arrangements where
only four fixed condensers are
made to give fifteen 'different
values.

A Tone Control.
It will be seen that the switch

arms are made to engage any two
adjoining studs, or any single
outside stud.

The device may be used as a
tone -control unit for a loud-
speaker by providing extension
leads and terminals (showndotted)
and joining these to the loud
speaker, and the terminals T-
T to the L.S. terminals on the
receiver. With this and the
Diagram D arrangement one is
conscious of the fact that the
condensers are more or less " tied
up," or otherwise unavailable for
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be obtained other-
wise. The device
may be used as a
tone -control unit by
fitting two extra
terminals as shown
dotted.

We have seen that
in order to " step
up " ' the capacity
of a condenser it
becomes necessary to
add another con-
denser and connect
the two in parallel,
and that in order
to " step down " the

pacity the added condenser must be con-
+ nected in series. In the case of fixed re -

Showing you the means of saving sistances the rule is reversed, i.e. if two
money when you hook up circuits. identical resistances are connected in series

By OSWALD J. RANKIN.
-11-------0- *

other purposes when the device is not re-
quired.

Another useful arrangement is shown in
Fig. 2, where one side of each interchange-
able fixed condenser is connected to a
common lead as usual, and the opposite
sides to a row of ordinary valve sockets. A
second row of valve sockets are joined by a
common lead, and a two -pin plug, or link,
A, with the pins connected together with a
brass strip, is inserted or otherwise bridged
across any one pair of sockets in order to
tap off any one of the five different values.

Useful Capacity Unit.
As a further refinement a condenser

of any desired value may be arranged
shown at B (Fig. 2), so that it may be
connected in series with any one of the five
condensers if desired.

This simple unit will. be found of great
practical value to the experimenter. The
condensers, being interchangeable, may be
replaced by others of different capacities,
so that if provision is made for five on six
condensers, one may obtain practically any
useful value which, perhaps, could not

the total value will be equal to twice that
of one, and if connected in parallel the value
will be equal to one-half of one. Thus, for
example, if we require a 'resistance of, say,
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4 megohms, two 2 megohm resistances in
series will do the trick ; or, on the other
hand, if megohm should be the required
value, we can connect two 1 megohm resist-
ances in parallel.

A number of odd resistances (not less
than six), each having a value of from
50,000 to. 75,000 ohms, may be arranged, as
shown in Fig. 3, 'to serve as a high -resistance

potentiometer for use as a volume
control for the loud speaker. The
two outer -terminals are, in effect,
the ends of the potentiometer
winding, and are connected across
the secondary winding of the first
L.F. transformer, the OS lead
going to G.B. negative as usual.

More Difficult.

Vt

PARALLEL
(.004) I.- .002

The centre terminal may be re-
garded as the moving arm of the
potentiometer, and is connected
direct to the grid of the first L.F..
amplifying valve.

So far we have only dealt with
series -connected condensers and
p a r a 1l e 1 -connected resistances
having like values. What happens
if, for example, a .001 mfd. con-
denser is connected in series with
another of -002 mfd. capacity ?
Or what value do we obtain by
connecting a 2 and a 3 megchei
resistance in parallel ?

In both instances the value
will be something less than that
of the smaller component But
the calculations involved are
rather intricate.
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MANCHESTER AMATEURS
RE -ORGANISE.

AN OBJECT -LESSON FOR THE R.S.G.B.
By THE EDITOR.

*000...00 -40-0- -4 10-00-0---4- -I .4- 0 I -0- I -4- -e -0- ....... *
IN another part of this issue we publish a

letter from a well-known Manchester
correspondent, dealing with a subject

to which we have already devoted some
considerable attention, viz., the position
of the, radio amateurs' societies, and in
particular the R.S.G.B.

It will be seen from our correspondent's
letter that the Manchester wireless amateurs,
always go-ahead and eager for progress
and efficiency, have at last realised that
association with the Radio Society of Great
Britain, as it is at present constituted, will
not benefit them. The R.S.G.B. has un-
doubtedly failed in the task it undertook
some years ago-the task of joining and
linking together the amateur societies in

. this country And because of this failure
Manchester amateurs have decided to
found a new association of British radio
societies.

Centralised Organisation.

We say without hesitation that we wish
their endeavour all possible success, for it is
by such endeavour that the amateurs of this
country will keep alive the radio society
movement. Unless that movement is kept
alive, and unless it is backed to the hilt by
the amateurs in this country, they cannot
possibly show a united front wherewith to
withstand the onslaughts of unimaginative
and officious officialdom.

It is easy to catch disjointed units in the
meshes of red tape, but when those units
band together and form a coherent, well -
disciplined whole, then red tape is rendered
impotent.

Mr. J. E. Kemp, a well-known Manchester
figure in the world of radio, has been elected
Chairman of the Association of British
Radio Societies, and he recently pointed
out that broadcasting in this country owed
a very great deal to the amateur move-
ment, and it would be a pity if amateur
societies were allowed to go out of existence
because of the lack of organisation.

Important Ambitions.

The aims of the new body have been
agreed upon as follow :

To create a fellowship amongst the
radio societies of this country for their
mutual benefit.

To protect the interests of radio societies
(members of the Association) in case of any
dispute arising with the authorities.

To assist all 'associated radio societies
in the organisation of lectures, and in
the general acquisition of knowledge in
radio science.

To foster and maintain the interest in
organised amateur radio experiments, as
conducted by radio societies in Great
Britain.

To organise a comprehensive scheme
for providing its members periodically
with subjects to form the basis of discus -
akin and experiments.

To organise radio societies of the country
into locally governed sections or groups,
which will elect members to the general
committee.

To provide facilities for the general
public interested in broadcast reception
to acquire knowledge -of the working of
receivers, and to co-operate with charitable
organisations in matters connected with
radio.

To co-operate with the B.B.C. on all
points of technical and entertainment
interest.

To set up a standards committee in
an endeavour to induce manufacturers
to standardise components and accessories.

To promote and maintain the issue of
" British Radio " as the official organ
of the Association.

The Association asks for the co-opera-
tion of all radio society officials in com-
piling a list of " live " organisations. The
secretary of the Association is Mr. L. A.
Gill, -of Hope House, South Redditch;
Stockport.

We would like to assure this new society
that if there is anything we can do in the
way of making its intentions widely known
to the amateur public, we shall be glad to
assist, and at all times to do what we can to
stop the rot (which undoubtedly becomes
worse and worse as the weeks go by) among
amateur radio societies, and once again to
attempt to revivify the spirit of co-opera-
tion and energy which the Radio Society of
Great Britain has so unfortunately allowed
almost to expire.

It is good news to note that the B.B.C.
is taking steps (according 'to the "Times"),
to follow up its work in the development
of simultaneous broadcasting from different
stations of a single programme, and of
transmission to the Empire by perfecting
arrangements for the re -transmission to
listeners in this country of broadcast items
transmitted from foreign stations.

The B.B.C. has found by experience that
transmissions over considerable distances
are received more clearly if the medium used
is a land line to a distant transmitter. This
procedure seems better than if the pro-
grammes were allowed to travel all the way
by wireless. ,

Trans -Continental Broadcasts.
The B.B.C. at present is dealing with a

proposal to establish land -line communica-
tion between a number of foreign broad-
casting stations and 2 L O. The idea is
that transmissions from these foreign
stations on their way to this country would
pass through a repeater station where fading
signals would thus be balanced and, in
fact, " fortified " on their journey.

Tests have been going on for some time
now and we understand that they have
satisfied the B.B.C. engineers, so much so,
in fact, that co-operation with the broad-
casting authorities abroad is undoubtedly
a foregone conclusion, and that by the end
of the year it is quite likely that foreign
programmes will be heard regularly via
2 LO.

.The result of these experiments means,
in short, that before another twelve months
have passed we shall be able to hear
through 2 L 0 programmes being given in
Prague, Berlin and other well-known Con-
tinental centres, just as clearly and easily
as we hear now a relayed programme from
Manchester, Birmingham, or any other
B.B.C. station.

Incidentally, of course, this arrangement
will be on the " tit -for -tat " principle, and
foreign listeners will be able to hear London
programmes in just the same way.

The studio at W S 0 E, a broadcasting station operated for experimental purposes by the Milwaukee
School of Engiusering, a well-known American Technical Establishment.
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" f T is an extremelyI difficult pro-
position to be

able to . broadcast
an excerpt of a
musical play so as
to give justice to
the average excel-
lence of the show,
assuming, of course,
that the show is
good entertain-
ment." With these
words, Leslie Hen-
son, the famous
comedian, contem-
plated the glowing
ash of his cigarette.

" Broadcasting,"
he continued, has
always proved of
interest to me. I
often listen -in, and
the general high standard of present-day
wireless programmes astonishes me. There
are two very difficult jobs in the world
to -day in my opinion. One -is compiling a
wireless programme, and the other is the
sometimes thankless job of making people
laugh.

Jokes that Fail.
" There are some days when one is

facing an audience which just won't laugh.
Every amusing line, even a point' number
fails to get even a responding smile. There
must be some days like that, too, in the
world of wireless."

Mr. Leslie Henson confessed to me that
he would not like to be entrusted with the
task of editing and collecting together the
various items that go to an evening's
wireless entertainment ; but he was full
of praise for the way in which, despite
the enormous disadvantages and obstacles
of broadcasting, a new and widely different
programme of an interesting nature is
produced by the B.B.C. each evening.

" Now that Daventry Junior is working
they have the added worry, I suppose, of
producing two different programmes. It
is hard enough to -find ideas for one show,
let alone two whole programmes for nearly
every night of the year.

'" I'll be back in a minute," said Mr.
Henson, rushing from his dressing -room at
the Carlton Theatre, where he is playing
in "Lady Luck." The successful musical
comedy was broadcast to listeners recently,
and proved very popular.

When he had returned I asked him for
his opinion on the advisability of broad-
casting excerpts'of musical shows.

" It all depends on the show," he said.
" You see, there are so many musical
shows that seem to be produced solely for
the benefit of the eye. That type of show
fails miserably on the wireless, as does the
show that relies entirely on its acting, and
its comic situations."

An Elaborate Broadcast.
The broadcasting of " Lady Luck " was

a most elaborate affair, aboirt six micro-
phones being used. Outside broadcasts
have now almost reached perfection. Not
a single sound on a big stage can be missed.
The E.B.C. engineers believe in having
several rehearsals beforehand. Theatre
acoustics are not always a great help,
but most of the difficulties can now be
overcome by the skilful picking up from
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one set microphone to another. Running
dialogue, while the artistes are in motion, no
longer troubles the engineers who follow them
as easily as the man behind the spotlights.

" Comparatively few shows are suitable
hearing over the wireless," went on Mr.
Henson, lighting a fresh cigarette. " It
is not easy to be able to ' chip in ' on a
musical comedy and get the best. If the
book happens to be complicated, listeners
ignore the dialogue and settle down to
enjoy the songs and music. Then if that
happens to be weak, the result is a bad
one. A bad broadcast of a good musical
show can just as easily ruin it, as if even
the show itself were bad."

Leslie' Henson is of the opinion that the
lighter side of wireless while well developed
could do with some modifications.

More Fun Wanted.
" The funny side of broadcasting," he

said, " should be developed to its fullest
advantage. It is no easy matter to broad-
cast excerpts of funny plays and get the
best results, but it is less difficult to have
specially written items of a funny nature
suitable only for broadcasting.

" Broadcasting should be a tonic in the

Mr. Leslif Henson, the famous revue "star," who,
in the accompanying article, gives his views on the

subject of radio humour.

home, and the very
best tonic of all is
laughter. If the
loud speaker can
provoke sufficient
laughter it will
never lose its
popularity."

The famous come-
dian off-stage is a
very serious young
man. While his
smile is most dis-
arming, one nearly
always sees him in
a serious mood. Of
the educational and
instructive value of
wireless broadcast-
ing, he is most
enthusiastic.

"Broadcasting
from an educational

point of view can do more than any schooling
can claim to accomplish. To listen to the
world's events through the uncanny power
of the ether is an education in itself."

Sunday Programmes.
In Mr. Leslie Henson's opinion, Sunday

broadcast programmes are of infinite value
in the education of the mind.

" No matter what one's religion may be,
there is something stirring in the broadcast
of a church service. The sermons, for
instance, are of interest to every educated
mind. One could stay for hours listening
to speakers like the Rev. Dick Sheppard,
whose wireless personality is something
living, something that one cannot forget in
a hurry."

" What-  do von think of 'broadcast
talks ? " I asked'Mr. Henson.

He smiled.
" That all depends on- what they are

about. Personally I am not very in-
terested in beetles, but somebody else
might be. Considering - that 'the average
taste of the public in a matter of this kind
is almost impossible to fathom, I think that
a broadcast talk on any subject at all is
always of the greatest interest.

" So much depends on the personality of
the speaker. Some of the wireless speakers
of to -day radiate their personality, while
others, even experienced artistes of the
theatre, lose everything by not being
seen."

The Perfect Programme.
In conclusion I asked Mr. Henson what

was his idea of a perfect wireless programme.
" I think that the average wireless pro-'

gramme that has been broadcast lately is
a good specimen. It is certainly very
near to perfection. I think, however,
that there should be a great deal of humour
in the wireless programmes. The popu-
larity of a West End show depends not a
little on its lighter moments,, and it should
be the same with the radio entertainments.

" Good music, plenty of humour and fun,
a sprinkling of drama, some material of an
instructive nature, and a widely compre-
hensive news bulletin-that is my recipe
for the ideal wireless entertainment."

And as I left Carlton Theatre, having
said goodbye to the famous revue " star,"
I found myself very much in accordance
with his views.

ARIEL.
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TECHNICAL NOTES By Dr. J. H. T. ROBERTS, F.Inst.P.

MULTI -ELECTRODE VALVES
WIRING-UP-HEATING SOLDERING IRONS-ANODE RESISTANCES.* ------      -

Multi -Electrode Valves.
VALVES with duplicate electrode systems

have been so often suggested that I
should have thought it was hardly

possible, at this date, to obtain patents on
the same, except by way of improvements
or modifications. I see that a British Patent
has just been issued in connection with a
valve of this kind in which a number of
electrode systems are comprised, adapted to
function in the successive stages of a wireless
receiver.

One (or more) of the sets of electrodes
has a high anode resistance (about 50,000
ohms) and a high amplification factor
(about 30). The filaments of the remaining
electrode systems, which are adapted to
operate as detector and output stages, are
connected in parallel inside the bulb- and
are designed to give a higher emission than
the other stages. In the detector stage, for
example, adequate power may be applied
for efficient reaction, whilst in the output
stage sufficient power is provided for the
operation of a loud speaker.

Wiring -up.
It is much better to take care with every

soldered joint as you go along, than to
have to put right a defective soldered joint
after the set is completed, because when the
wiring is completed many soldered joints
which were made in the early stages are
not so " get -at -able " as might be desired.

I should say that the commonest causes
of unsatisfactory soldering are, first, lack of
cleanliness of the parts to be joined, and
second, insufficient heat in the soldering -iron.

Heating Soldering Irons.
It is impossible to make a proper soldered

joint unless the molten solder makes inti-
mate contact with the surface of the metal
which is to be soldered, and this cannot
take place unless the surface is clean. A
very convenient method of cleaning the
surface automatically is by the use of a
suitable flux ; but even the best of fluxes
cannot do its work if the parts are not at
any rate reasonably clean to start with.

Of course, in wiring up a receiver only
non -corrosive, non -sputtering flux should
be used, and the minimum quantity which
will serve the: purpose.

The soldering -iron or " bit " should be
hot enough to make the solder quite liquid
and " lively" and to make a fairly quick
joint. If the iron is not hot enough, it will
take some time to get the solder to soften,
and then the solder will remain in a kind
of pasty condition which is altogether un-
satisfactory.

A joint made with the iron in this condi-
dition may seem at first to be a sound job,
but sooner or later it will spring apart; and
it will then be seen that it was only a kind
of mechanical joint, and that the parts were
not really metallically welded at all. A
hot iron is, therefore, essential ; but, at
the same time, care must be taken not to

Roger Clayson at 5 G B.
IT will be welcome news to many listeners to

learn that Roger Clayson, whose beauti-
fully smooth quality voice transmits so

perfectly and marks him out as one of
the most artistic tenors who has ever sung
before the microphone, is giving a recital
from the Daventry Experimental Station
at 9.30 p.m. on Thursday, February 9th.
Mr. Clayson is happiest when singing songs
of the German Lieder tradition, particularly
those of Hugo Wolf, on his interpretation
of whose music he has frequently been
commended.

Music from Gloucester.
A concert by the Gloucester Orpheus

Scciety, relayed from the Shire Hall
Gloucester, is to be broadcast from tfie

overheat or burn the soldering -iron. as this
will cause it to become scaled with oxide
and very troublesome.

The best way in this, as in most other
things, is to be patient : the iron, if a small
one, should be repeatedly heated so as to
keep it at about the right temperature and
after it is obviously losing its heat, you
should not try to continue the work until
the iron has been re -heated.

Anode Resistances.
I have had a number of letters from

readers on the question of wire -wound anode

resistances, which I mentioned recently in
these " Notes." Speaking generally, experi-
menters seem to be of the opinion that there
is still room for a really efficient wire -wound
resistance which can be varied to suit
different conditions.

The ordinary fixed anode resistance may
be obtained in ranges from 5,000 to 500,000
ohms, but it is a great advantage to have
either a tapped or avariable anode resistance.

In this connection Messrs. R. I. & Varley,
Limited, make tapped and variable anode
resistances which are very useful, not only
on account of the resistance values obtain-
able, but also for easy manipulation. The
"tapped " resistance is provided with a
number of small terminals to which the
tapping -leads are brought out, whilst the
" variable " type has a very simple switch
device mounted upon the end of the barrel.

The tappings are brought out to a number
of small rounded studs, spaced regularly
around the end of the case, and the switch
(which is virtually a small selector arm)
can be shifted around to make contact with
Any of these studs. The " variable " anode

resistance is also
supplied in a double -
ended type, in which
a simple switch is
mounted at each end
of the barrel.

The single - ended
type gives five different
resistances from each
unit, whilst the double -
ended type gives fif-
teen. A particular
sample of the single -
ended variable type
was rated for values
of 120,000, 150,000,
180,000, 210,000 and
240,000 ohms and on
test I found the values
of the resistances to be
remarkably close to the
rated values : in no
case was the variation
(Continued on page 1171)

The studio of station W S 0 E, which is operated by the Milwaukee School
of Engineering, a well-known American technical establishment.

NEWS FROM SAVOY HILL. FROM OUR OWN CORRESPONDENTS.

ROGER CLAYSON AT 5GB
MUSIC FROM GLOUCESTER-LORD CECIL'S TALK, ETC., ETC. -  -  ..

London and Daventry stations between
8 and 9 p.m. on Thursday, February 9th,
The programme includes glees, part -songs,
and items for solo and -chorus, the soloist
being P. E. Underwood (baritone) ; piano-
forte and violin selections by Madame
Adila Fachiri and Mr. Bertram Harrison,

Lord Cecil's Talk.
The Rt. Hon. Viscount Cecil of Chelwood

is to give the next of the monthly talks
on International Affairs in the London
studio at 7 p.m. on Wednesday, February
8th. Lord Cecil's great efforts in the
promotion of international peace and
security are so well-known that his talk
is certain to have a big audience. Incident-
ally it will be interesting to note whether

(Continued on page 1168.)
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Q. I say, old man, what splendid repro-
duction that set of yours is,giving ! How ever
do you get such natural quality ?

A. Oh, that is quite easy. It is just a simple three -
valve set. You could make one like it if you wanted.
to.

Q. I am afraid I shall never be able to
make a loud -speaker set, for the only set I
have made so far has been a little crystal
set, and I suppose one needs to be pretty.
skilled to turn out a beautiful set like yours ? " 

A. No. It's a very easy job, really, provided you
take reasonable care and stick to the directions. I'll.
show you how to build it, if you like.

Q. " Before you go to all that bother, are
you sure that I should be able to make a -
successful set like that one ? "

A. Oh, yes, there is no doubt about that. Look
here, we'll just have a look at the inside and see how
really simple it is:

A BLUE PRINT of the " Q. and A."
Three and three other Sixpenny Blue
Prints,. are GIVEN AWAY with this

copy of " Popular Wireless."

Q. " First of all, you might tell me what
these dials are, On the front. I can see that
the one on the left is apparently for tuning,
but what are the other gadgets for ? "

A. Yes. the left-hand one is the tuning condenser,
the one in the middle is the reaction or volume
control (just above that plug and socket arrange-
ment for grid leak or anode rectification), and the
little knob on the right is the on -off switch.

Is It Pure ? -

Q. " What is the " plug " thing, as you call
it, then ? As I don't know anything about
wireless, what shall I do about that ?"

A. Oh. you do not want to know anything about
that, you can simply push the plug in right or
left' to find which you like better. For instance, if
you want to get distant stations, you can use grid -leak
rectification which is rather more sensitive than the
other, while for best quality on the local station you
use the anode bend. That's all there is to it

Q. " I suppose the latter (anode bend) is
not quite so good for long-distance work
then ? "

A. No, that is rather less sensitive than the other.

Q. "Is it pure ? "
A. Oh. rather. You just listen. I'll switch over

from one to the other, and you can just judge for
yourself.

Q. " Well, honestly, old man, they are both

-4.---
t Before you lay out your money on

a first-class long-distance loud-
' speaker set there are a good many

questions to be considered. You will
I find them in this friendly article-

with the answers. By the " P.W."
TECHNICAL STAFF.

*
t

so amazingly good that I cannot say that I
prefer ore to the other. Even the grid leak,
which you say is inferior in purity, is simply
beautiful, and I certainly have never heard
a set go like this one before. If you do not
think it is going to take too long, or be too
difficult, I am really very keen to try to make
it. Will you give me a hand in the way of
telling me what to do about it ? "

A. That won't take a jiffy. I'll sketch you out a
circuit diagram and then we'll have a look at the
inside of the set,
and run over the
different points
together. Here
you are. Here'sthe diagram.
(See the "P .W."
Blue Print No.
42). That's
the one I built
the set from,
although, as it
is a theoretical
diagram, y o n
may not be able
to make head
or tail of that
one at f I r s t .
It's quite easywhen you
understand it,
though.

A comparison between this photograph and the
Free Blue Print of the " Q. and A." Three-
which is given away this week to every reader
-will show that the constructor need expect no difficulty in
making the "Q. and A." set. In fact, he can't go wrong if the

clear instructions are followed carefully.

Q. " Well, I can see which are the valves,
all right, and I think these round loop things
are coils."

A, Yes those three curly things on the left with
the aerial sticking into one are the coils. Two for
tuning and one for reaction. But that other one
coming out of the top of the first valve is a choke.
You won't have to worry much about that. Look
here. let's go over the various points inside the set
itself and you can see exactly how things map out.

Q. " Well, I see, anyway, that all the
terminals are very clearly marked. I shall not
be likely to go wrong with the connections,
because, although I know nothing about it,
I do know the difference between the H.T.
battery and the accumulator."

A. Ah, that'll save you a few burnt -out valves,
anyhow.

Q. " One thing I should like to know right
away is what sort of wave -lengths will the
set cover ? Does it get all the broadcasting

(Continued on next Page.)
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THE " Q AND A" THREE.
(Continued from previous page.)  ---- -----   *

wavelengths used in the British Isles, and
those on the Continent as well, or what ?

A. Yes, it will do that all right. It covers practi-
cally any wave -length you want it to. You see,
these coils pull out, and you can transpose them
with other coils so that you can choose your range of
wave -lengths practically as you like.

Q. " Does the set work equally well on all
the wave -lengths ?

A. So long as you don't go down too low. It will
wbrk perfectly on all the broadcasting wave -lengths.

Q. " I certainly should like to build it, and
if you don't mind explaining one or two more
points, I think I should like to get practical
details right away so that I can start on it as
soon as possible." -

A. That's right. Go ahead. What would you like
to know about it ?

Q About the valves. Do I have to use a
2- or a 6 -volt accuniulator for them ? I
understand that a 6 -volt costs more money,
so I should like to use the 2 -volt."

A. Yes, a &volt accumulator is rather more
expensive but you have no need to use that. You

iwill find t work perfectly well :on 2, and you will
get all the strength and all the distance -getting
quality quite well with 2 -volt valves.

Q. " I forgot to ask one thing. You say
it will get distant stations, but is it very hard
to handle ? Do you have to fiddle about a
 lot with it, or is it fairly easy ? "

A. Oh, it is quite an easy set; you will soon get
the hang of it. You simply twiddle that left-hand
knob slowly, and the one in the centre you turn
very gently and bring up the strength of the station
you are getting. You will know quite a lot after
half an hour's or an hour's practice with it.

Plenty of " Puneh."
Q. " Just at first I should be using it chiefly

for real good reproduction in the sense of good
music, because my wife happens to be very
fond of music, and it is for that reason that I
am particularly keen on such a good quality
set.'

A. Oh, you will find this will suit admirably in
that respect.

Q. " Do you think I could work two loud
speakers from it f "

A. You will discover it will work about half a
dozen if you are not too far away from the station.

- What is your distance from the " loeal," by the.
way ?

Q. " Well, our house is nearly ten miles
away, as the crow flies."

A. It will operate three or four loud speakers
perfectly well, at that distance from any main station.

Q. " Well, I have decided to build it, and
if you will be so good I will take down some
of the particulars straight away. Would you
mind explaining the different components
to me ? "

A. I'll make you out a list of everything you require,
and if there are one or two points on which you are
a bit doubtful, we can go through them together
right away. (See " P.W.Blue Print No. 42).

How Much H.T.?
Q. " You have already said I can use 2-,

4,, or 6 -volt valves. How much H.T. shall
I want ? "

A. Well, it will work on about 90 volts, but 120 is
really best to get what I call " beefy " results.

Q. " If ,you think it is necessary for perfect
reproduction, I shall certainly use 'it, for,
although I believe H.T. batteries are rather
expensive, it certainly is worth while, if one
can get such splendid reception as this"

A. It is advisable for really perfect results. You
will find it is not hard on the H.T. battery, though.

Q. " Shall I
have to use
exactly the
same material
as you have
used in your'
set, or could
I buy, say, -
some rather
similar c o m -
ponents ? "

A. Oh, no.
You can buy
different compo-
nents, provided
they are of good

This view clearly shows how the four little
wooden blocks are placed upon the baseboard
to support the two strips that carry the

necessary terminals. Note how the flexible leads terminate
in plugs for the grid -bias battery.

make and will go into the set. You will see that the
things are not cramped, but them is not too muc
room, so you must be careful whet -you use.

Q. " What is the tall component with a
shape rather like an egg -timer ? "

A. That is the thing I pointed out on the diagram,
the H.F. choke.

Q. " Will any H.F. choke do ? "
A. Well, you have a wide choice, provided you

get a good one. Don't go and buy a very, cheap one
at about 2s. 3d., or do anything silly like that, you
know.

Q. " What is that little black box beside
it ? "

A. Oh, that thing with the four terminals ? That
is a resistance -capacity -coupling unit.. You will! find
you have to have a fairly small one to get it in the
space. Other makes will do provided: you can get
them in. That unit accounts for a large amount of
the purity of the set.

Q. " The big thing at the end is a trans-
former, I believe ? '

A. Yes, that's right, and it's essential that it should
be a good one, too.

Q. " One thing I notice about the set, it
has not too many knobs on the front. Most
of the sets seem to have such a lot of knobs
that it rather frightens one, but this one has
very few. Why is that ? "

A. Well a lot of the old sets have what are called
variable filament resistances to control the lighting
of the valves. We have done away with them in most
of the sets, nowadays. We put in little fixed re-
sistors as they . are called. They are those little
things rather like cartridges. You can see one right
at the end where you are looking now, one in the
middle and one nearer my end of the set.

Q. " Why are the valves wobbly ? I
'notice they shake in their holders."

A. That is to get away from, vibration if anyone
comes in and slams the door or knocks the set. In the
old days a valve would then make a most awful howl
in the loud speaker. After I have got this fixed up
again I will give ft a jolly good bang and you will
hear that there is absolute silence, although that
sounds rather Irish.

Commencing Construction.
Q. " Oh, I see the point. When one comes

to look at it, the whole set really does look
rather simple, after all. I think I shall not
have too much difficulty in making it. Is
that 'tall thing behind the choke near 'the
R.C. unit,' as you call it, a condenser "
A. Yes that's a fixed condenser. That is put in

series with.the reaction condenser, so that if anything
should happen to the latter condenser. no 'damage
will be done to set through the high-tension battery
discharging. Run your finger over the path on the
theoretical diagram and you will see -what I mean.

Q. " Well, as you are giving me a list of
the components, and I may not be able_ to
see 'you again before I start building the set;
let us suppose that I have all the components
ready and am going to build the set. What
is the first thing to do ? "

A. The first thing is to drill the panel according
to the diagram which I will give you. If you wait a'
minute, I will just copy this one and give you the
exact dimensions. (See P.W." Blue Print No. 42.)
You will notice there are onjy six main holes to be
drilled, which is a very easy lob: -

Q. " In addition to the six main holes there -

are five others for the fixing screws then. I
suppose that is just to hold' the panel to the
baseboard ? "
 A. Yes, that's right. Those holes are drilled after

the job is done, when the .panel is. being fixed on
to the baseboard itself. You have the baseboard
in its cabinet and press the panel up against it in
the exact position; so. that you are bound to _get
it right then. If, you drill them. first you may get
them a little bit out and find the panel will not lit
the baseboard.

Mixing and Fixing.
Q. " Well, I'suppose when I have the holes '

made on the -front of the panel,- I can mount
these condensers on them. Suppose the 
condensers I get area little bigger or a little
smaller. Would it matter much ? "

A. Not a bit, except that the aerial condenser
cannot be very much larger or else it will get in the
way of those coils. By the way, do not forget to get
a condenser with slow-motion tuning, for you will
find it a great help when searching for distant'
stations.

Q. " Why are the two condensers different ?
One appears to be quite different from the
other."

A. Yes, that one near the top of the panel, the
reaction condenser, is quite a different capacity
from the other one (but it can be of the saute type
if you wish it).

Q. " Well, I don't think I should have much
difficulty in making the panel look all right.
As there are only half a dozen holes on it.,
I can do that without much trouble, but how
are all the other things fixed to the baseboard.
Just by ordinary wood screws ? "

A. Yes, that is all. You lust fit them in the
approximate positions like I have, and then fix
them down with wood screws. Use brass, you know;
don't screw them down with steel screws. They
only_give trouble afterwards by rusting.

(Continued on page 1144.)
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the improvement the new LISSEN
transformer brings. Every note on

e
the piano is heard clearly. The

000 strings retain their individualities.

and the voices of singers have a''

Wind instruments sound melodious,
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0 really wonderful realism.

You will not find a better transformer than
the new LISSEN. It is only possible for us
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months.Twelve

\
, 7 -,? to sell it for a price so low as 8/6 by concen- Turns ratio 3 : 1.

) tratingon the production of this one type and
Resistance ratioet selling direct to the retailers (wholesalers'

4 : 1.profits are eliminated).

This transformer can be used with equal
success as an L.F. choke by connecting
together the terminals marked O.P. and I.S.
Buy one. Test it for 7 days against the most
expensive transformers or chokes. If you do
not prefer the LISSEN in every respect your
money will be refunded if returned within
7 days.

LISSEN LIMITED,
p 8-16, Friars Lane,

Richmond, Surrey.
Managing Director :

Thomas N. Cole.
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Q. " When I have done the filament
wiring, shall I put the terminal board back,

THE -Q AND A" THREE. 
; (Continued from page 1142.)

Q. " Does it matter which way round I
put the valves ? "

A. Yea, as a matter of fact. It does. You should
have them the same way round that I have; that is,
with the grid socket pointing to the left of the set.
Then you can keep your wiring as short as possible,
which is a point that makes for efficiency.

Q. " 1 think I will get you to sketch me
out a wiring diagram of the set, so that I can
see exactly how you have done yours. Would
it be possible to show the directions of most
of the actual wires, so that I can follow pretty
closely the way you have got it here ? '

A. Oh, yes, that can be done quite easily ; but
you must not forget that the diagram will be in one
plane, and some of the wires may look a little bit
different from the way I have got them. By the
way, I'll send you some photos along of the set
if you like, I can easily take some and they may
help you. Oh, and another thing ! Those terminal
strips you can buy all ready, you know, from the
dealers ; but the little wooden blocks they are
mounted on you will have to make yourself. It's
quite a 'simple job, as you will see.

The Way to Wire -Up.

Q. " Well, supposing now I get all the
components, as you say, and mount them in
the same positions as you have here, as near
as possible, how do I start about the wiring ? "

A. Well, with regard to wiring, I think the best
thing would be to tin all the points first, terminals,
brass tags and so on, so that they will be all ready
when you want to put the wires on.

Q. " I think I could do that all right,
because I have mended a kettle or two and I
do know just the first thing about soldering.
So I do not think that part of the work
would give any trouble at all What I
should like to know, however, is whether
there is any particular order in wiring
up to be followed ? Where should I start
and so on ? Does it matter ?

A. Well, it is not an important point ; but if you
want to make the wiring as easy as possible, you
want to do the wires close down to the baseboard
first. I should start with the filaments, if I were
you. I should unship that terminal strip, to do the
filaments, and just take the respective wires to the
filament terminals along the edge of the set till you
have got things spaced out a bit. (See wiring
diagram.)

Q. " You mean this wire at the back here,
near the terminal board ? The wire running
along by the three valve holders, and then to
the earth terminal, and to the top of the coil ?

A. Yes, to do that wire properly you will certainly
want the terminal blocks out of the way.

Easily Done.

Q. " Then I suppose I join the other side
.f the filaments of the valve holders, to thoge
little fixed resistances ? "

A. Yes, that's quite right; and then join up the
other side of those resistances and then that lead to
the switch. The lead from the switch to the terminal
(the L.T. plus terminal) can be done later on. -

Q. " I see that that lead between the fixed
resistances' also goes to the anode...bend thing,
or is it a grid leak. I forget what you called
it ? " -

A. Oh, that's the lead for,the grid leak. The grid -
leak side is when lint" put the plug in the left, and
anode bend when you put the plug in the right,
which you see is 'connected on my set to a flexible
lead going to the grid:hias. battery. That gives the
valve,a slight bias and makes it as an anode -bend
detector. s

Q. "It all looks pretty pimple, I must
admit, and so far I wonder how a set can
work so well with so few-wires. I suppose
those flexible wires are put on last, aren't
they ? "

A. Oh, yes, that's the very last thing to be done.

and wire that up ? "
A. No, I do not think I would yet. I would put

that other little strip with the -two terminals oh,
and then start on those aerial connections right at
the end of the set.

Q. " The third terminal seems to be con-
nected to a lot of places-would it be best to
do that next ? "

A. Yes, I should do that because you will see
that is connected to the filament lead as well, and
you want to get those filaments, except for the ter-
minals, absolutely completed before you leave them,
otherwise you may forget something later on.

Q. " As the wire from the aerial condenser
seems to go underneath that lead, I'll do
that at the same time, I suppose ? "

 A. Yes, I should get that condenser wired up, and
also the reaction condenser,

Q. " By the way, this little thing under-
neath the aerial condenser that looks like a
round block-what is the purpose of that ? "

A. That's a small fixed condenser-the grid con-
denser, which comes into use when the valve is used
as a grid -leak rectifier.

You will find the wiring diagram of the
" Q. and A." Three on the Free Blue
Print given away with this copy of

" Popular Wireless."

Q. " Should I be able to use any type of
plug-in coil in. this set ? "

A. Yes, provided they -will go into the holders
without jamming together too tightly. You sees I
have got mine so that they just don't touch, which
is about the right coupling.

Q. " I suppose I shall want a set of coils
for the ordinary low waves and a set for the
high waves ? "

A. Yes, if you want to cover both wave ranges
you will want three coils for each band.

Q. "To save expense I shall get just the
lower range at first, I think. Do you reckon
I should get other stations besides London if
I only had the ordinary low -wave coils ? "

A. Oh, yes, you will get London and 5 G B and
possibly one or two other British stations, and you
should get about half a dozen of the foreign stations
at fairly good loud -speaker strength. Of course, if you
use telephones you will hear many more.

Q. " I must say I am quite anxious to get
home and start building it. May I trouble

you to explain another point ? Suppose
now that we have finished the wiring near
the earth terminal and I have got the coil
holders connected up as on your set, what
is the next thing to watch ? "

A. Now you will wire up the grid of that first
valve to the grid leak and to its little condenser.
Then go on to the plate, and follow the wiring up to
the choke on to that little fixed condenser, and then
from the fixed condenser on to the third coil holder.
Then you can go on with the lead to the choke
(the thing like an egg thner) to the resistance -capacity.
coupling unit.

Q. " I shall not make any mistake with
those connections, because I see the terminals
are plainly marked there; aren't they ? "

A. Yes, you will find both this unit and the
transformer are very plainly labelled, so you cannot
go wrong there.

Safety First.
Q. " Are there any particular points to

watch with regard to the spacing of the
wires ?

A. Well, nothing very important, but keep them
as far apart as you can, and get those wires.coming
from the.grids and plates of the valve holders as short
as possible ; that's why those valve holders 'are
spaced the way they are. And do not run any wires
parallel, for a greater distance than can possibly be
helped.

Q. ," What is the objection to that, then ? "
A. Well, you get electrical interaction between the

wires then, and all sorts of troubles may result.

Q. " I must try and remember that. I
must say the set as you have built it looks
awfully neat, and the only thing is that I
shall be rather afraid of wires touching one
another. Would it matter much if they

' did ?
A. Oh, yes, the thing would not work then, and

you might possibly get a little bonfire going if the
high or low-tension wires touch each other. You see,
those wires are bare and are not insulated in any
way. You could use insulated wire if you would feel
safer.

The Wire to Use.
Q. " Well, as it will be my first valve set

I think I shall use insulated What
kind should I get ? "

A. That covered wired called Glazite would be
quite O.K.

Q. " Well, we have got to the connection
to this middle valve. By the way, is that
the detector valve ? "

A. No, the first one is the detector valve. That
middle one is the first low -frequency amplifying valve.

(Continued on page 1147.)

Here the three coils are shown in position on the right, the one nearest to the edge of the baseboard
being the aerial coil, or " primary." Beside it is the grid coil, tuned by the first variable condenser, and

connected to the detector valve. The remaining coil is for reaction.
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A splendid receiver arranged for 3 -valves
at the lowest price on record

Read this letter and learn what
tremendous satisfaction you
are able to obtain from the

Brandeset III
Bentley, Doncaster.

28112127

The 13RANDESET III B
(3 -valve receiver as above, complete with battery
compartments incorporated in the cabinet)

£8: 5 0
(Royalty and Accessories extra)

Similar receiver without battery compartments

E6 : 15 : 0
(Royalty and Accessories extra)

For further information. apply
1'4 to an', ;Brandes Authorised

Dealer or post coupon to us.

Sirs,
I bought one of your Brandeset receivers

complete with " Brandola" Loudspeaker
about three weeks ago.

My opinion is that it is the finest set
anyone could wish to have for tone, selec-
tivity and power. I know of people in
this neighbourhood with anything from 4
to 8 -valve receivers who cannot get
5GB., and I have to let them hear my
set to convince them that I have no
difficulty whatever in getting this station.

I would not exchange the Brandeset
for the costliest set made and have yet
to hear anything to equal it.

Yours truly,
(Signed) DAVID CLARKSON.

RADI-0 PRODUCTS

IRISH FREE STATE. Huet Eros.
io6/ 7 AI oldie Abbey St., Dublin.
NORTHERN IRELAND. J.C.
Holland t'- Co., 27 Franklin
Street. Belfast.
SOUTH AFRICA. African'
Broadcasting Co., Connaught
Buildings, Johannesburg. -
NEW ZEALAND. International
Radio Co., Ltd., 91 Courtenay
Place, Wellington.

.4111111111111111111111 -

lirandes Limited 2/3 Norfolk Street, W.C.2

BRANDES FOREIGN AND COLONIAL REPRESENTATIVES :
AUSTRALIA. , International BELGIUM. La - Radiophonie
Radio Co., Ltd., 300 Castlereagh Beige, 23-25 rue Van Belmont,
Street, Sydney, N.S.W. Brussels.

'FRANCE. Cie. Nationale Radio -INDIA. Bombay Radio Co., Ltd.,
73-75 Queerals Road, opp.lblarine
Lines Station, Bombay.
MALTA. Muscat's General
Store.s 27,9 Strada Reale, galletta.
EGYPT. Electra Radio, 30
Cherifyacha Street, Alexandria.

BrandeS
AUTHORISED
RADIO DEALER

electrique, 5 Rue Tronchet, Paris.
'HOLLAND. N. V. Technische
Handel-Mij, " Delka," Damrak
62a, -Amsterdam.
DENMARK. Nordisk Eleklrisk
Apparatfabrik, Haraldsgade 6,
Copenhagen.

.4,Brandes full range of fine
"quality instruments includes

loud -speakers, receivers, bat-
teries, components, etc.

NORWAY. A IS Diplomingenior
Nicoll, Bogstadveien 5, Oslo.

SWEDEN. A. B. Stern & Stern,
Regeringsgatan 9, Stockholm.

ITALY. J. B. Bignamy, Via
dell' Orto 6, Bologna.

CZECHO-SLOVAKIA. Radio
Lucerna, Stepanska 57, Prague so.

BRANDES LTD, 2-3 Norfolk St., Strand, W.C.z
Please send me your illustrated catalogue.

NAME

ADDRESS

Brandes products are only obtainable where you see our
P.W.9 Authonsed Dealer sign.

IMMIIIMMIM1111111=111k.
A.E 69.



Popular If irciess, February 41h, 11,28.

;71?"'".

N.C.C.264.

Issued by The Imperial Tobacco Company Hof Great Britain and Ireland), Limited.



Popular Wireless February 4th, 1928. 1147

THE "Q AND A" THREE.
(Continued from page 1144.)

You see, you have two low -frequency valves which
give the set the full volume one gets on the loud'
speaker.

Q. " When one comes to examine it point
by Point, like this, it does seem easy, but
there is one thing that strikes me. I notice
this wire from the base of this first L.F. valve
goes up to the transformer and that the other
side of the transformer goes to H.T. plus.
-But there is another H.T. plus beside it. Why
do we have two H.T. pluses ? "

A., As a matter of fact you will find there are three
H.T. pluses, so that each valve can have the H.T.
voltage which best suits it. They could all have
the same if you like, but the set would not  have,
the same quality of reproduction or such distance -
getting powers. It is much better to have three
separate ones.

Q._ " Does that make it at all complicated
to connect up the H.T. battery ? " -

A. Oh, no, that's quite easy. You have three leads,
one from each H.T. ending in three little red:
wander plugs, and you simply plug those into the
H.T. battery just wherever you find they give you
the best results.

Where to Plug In.
Q. " Why are there so many of those other

black negative plugs ? There seems to be
several in the set. I can see three at this
end."

A. They are the plugs which go into the grid -bias
battery. One of them going to that little thing on the'
panel is for the anode bend, and the other two are.
grid -bias leads for the low -frequency valves. They
are absolutely necessary if you want good quality of
reproduction.

Q.." How do you know in what part of
the battery to place them

A. The valve makers will recommend the voltage
according to the voltage of high tension you employ.

Q. ;" If I put them on the wrong one, how
should I know ? "

A. Oh, you will know soon enough. You will get
inferior reproduction.

Q. And then you just alter them until it
gets pure ?

A. That's right, you simply move them up and
down until you get the best results. I'll give you some
idea of which once to put in before you go.

Q. '" Ilighto ! In case I forget it I should
like to make a note of those there. This
one that goes to the panel, for instance, how
many volts should that have ? "

A. That will have about n to 3 volts.

Q. "Does that grid battery use up very
quickly, by the way ? "

A. Oh, no. It does not supply any current. you
know. It's life is practically " shelf " life, that means
to say the life it would have if it were stored on a
shelf all the time. All batteries have a certain amount
of leakage inside them. You will find it will last
about 'five or six months.

The Transformer.
Q. " How much voltage should I put on

this first one? I see the lead comes from the
R.C. Unit."

A. That will depend upon our H.T. voltage, but
you will find about 1I to 3 Volts. The last valve will
have a, voltage of about 6 or 9 according to your
H.T. Do not forget to put your grid -bias plus In at
the other end.

Q. (.` Which one is that ? I don't see that
marked ? "

A. Oh, that is connected to the filament of the
second -valve, to the little flex coming in underneath
the terminal board there. It ends in a red plug.
You see it, don't you ?

Q. " Oh yes, I see what you mean. The
one that comes from this filament terminal
nearest to the terminal board."

A. Yes, that's the one.

Q. " Now suppose we have finished the
wiring to this middle one, and have got along
towards the other end of the set. The trans-
former wiring would not be very difficult. I
suppose all transformers are marked like this,
so that I shall not make a mistake ? "

A. Yes, most of them are marked like that.
There are one or two marked with OP and IP, IS
and OS, however.

Q. " What do those letters stand for ?
A. IP and OP are the primary connections which

correspond with the plate and H.T. plus of the one
in the set, and OS and IS correspond to the grid and
grid bias.

Q. " Does it matter which way round I
connect them ?

A. Generally the makers give you directions,
showing which way to connect them. As a matter of
fact, you will find usually that there is not very much
difference, although if you have any doubt I should
try changing them over.

Simple. Switching.
4 " If I get any difficulty of that kind I

suppose I shall write. to P. about it, or
will you, perhaps, be able to give .me a word
of advice on the subject ?

A. Yes, come round and see me if yob. have any
trouble, or else drop a line to the Queries Department.
They are always willing to help you.

- Q. " There is one thing that strikes' me,
old man.: It all looks "so simple the way, we
are doing this now, but I am afraid I shall
strike a snag when it comes to the actual
wiring, up. Do you think I shall ? "

A. No, I don't think so. The only snag you could
possibly strike would be due to, your own fault, if I
may put it bluntly.. That is by doing bad soldering
or something like that. Make sure, after you
have done each joint,, that it is strong. Give it a
good tug to make certain.

Q. " Why is one loud -speaker terminal
red and the other black ?

A. That is because loud speakers have a right and
a wrong way of being connected up, you know. You
will find that on nearly all the loud speakers, all the
good ones anyhow, there are marks, or red tags and
black tags, and you must fix the leads from the
set accordingly.

Q. "I have never noticed any red on this
loud speaker that I had thought of buying.
I believe as a matter of fact, though, it is
marked plus and minus. Is that the same ? "

A. Yes, that's just the same. The plus lead goes
to the red terminal.

Q. " There doesn't seem much room to
spare, but I suppose that there will -be enough
'room for any type of valve in this set ? "

A. Oh yes, any type of valve will go in that set.

Q. " By the way, what is the idea of
enclosing all the valves in one cabinet like
this ? The old sets used to have all'the valves
showing ; wouldn't that have been more
accessible "

A. Yes, it was certainly more accessible as regards
the valves, but, you see, if you have themall enclosed
you keep dust away from them, and meddling fingers
also. After all, the lid of the set opens iand you can
BOOR dive inside if you want to.

Q. " Does dust do any damage, to a set ?
A. Oh yes, it can cause no end of damage. It can

cause serious leakage and loss of signal strength, and
if it get; very bad, you know, you may find your
H.T. battery leaking and running down very rapidly.

Q. " I remember a friend of mine had an awful
crackling on a set, and he said he found it was
dust on the condenser. How could that
happen ? "

A. Well, that happens by dust getting between
the moving and the fixed
vanes of the variable con-
denser, and so causing a
partial short ih the con-
denser eachtinie it is moved.

A set to build and to be proud of. Tuning is done on the big dial, the knob near
the centre of the panel being for the control of reaction. Belo* thit is the
plug that gives grid -leak or anode -bend rectification-extra:long distance or

extra purity, as desired-whilst to the right iS the on -oft switch.

Q. " I notice that a lot of wires go to ter-
minals. If I am at all,doubtful shall I use the
terminals ? Would that be just as good ? "

A. Yes, that's quite as good, providing you screw'
the terminals up tightly with a pair of pliers.

Q. " I think I shall do that-it seems a
good stunt. By the way, at what stage am I
to put the terminal board in ? "

A. I should put it back just after you have done
the middle valve and the transformer leads ; then you
have got to put the H.T. plus lead on the transformer,
and you can join up the L.T. leads. You must not
forget those, or else nothing will happen when you
connect up the batteries.

Q. " Well, we are getting down to this end of
the set near this middle valve. I will get
you to mark the terminals on the board
starting like they do, with L.T.+ nearest to
the earth terminal, the LT.,- H.T.- next
to it, and so on. By the way, are there any
connections underneath this terminal strip ? "

A. Yes, there are two. I should have told you
about that. It was rather an omission on my part.
L.T. minus is connected to H.T. minus, terminal to
terminal, and the H.T. plus 3 is connected to the
loud -speaker terminal underneath.

Q. " Then l there is
not so much danger of
dust with a set like this,
I suppose ?

A. No, you will find it
will keep absolutely spotless
inside.

Q. "What I like
about it is that it seems
very accessible at the
back, too. By the way,
do you have to keep on
undoing those termin-
als ? is it necessary to
disconnect any of them
when the set is not in
use ? "

A. No, there is no need
to touch anything else.
You just push the button

and that turns the set off, or pull it, and the set
comes on again.

For the Family.
Q. " And then, if the family want to start

up the set when I am away at any time, all that
will be necessary is to put the aerial switch
up and to pull out this little ' on -oil '
thing ?

A. Yes, that's so. You can leave the set tuned in
to the local station, or whatever station they want.

Q. " Would it be as good and as loud in
daylight as it has been this evening.

A. I do not think you will notice much difference
on the local station, but for distant stations, of
course, night time is very -much better. '

'Q. " Well, I must go now, and next week
I'll come round again for a final word before
I buy the valves. Cheerio 1 "

A. " Yes, come round for a final chat before
you get the valves, batteries and so on. Cheerio,
Old Bean "

(The final hints on the Q. & A." Three will
be given in "P.W.' next week.)
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FINDING K DKA
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Some practical suggestions which will make your fingers itch to get
at the dials of your set.
By A. J. CAMPBELL.

THE advent of stable high -frequency
amplification of the shorter wave-
lengths and the rapid growth of

interest' in short-wave work are disclosing
a disconcerting lack of information about
the transmissions to be found on the 15-100
metre wave=band. It must frequently
happen that fruitless attempts to pick up
short-wave signals raise serious doubts as to
the suitability of the circuit or apparatus
employed-whilst the cause of a failure
actually lies in the fact that the experi-
menter has little or no knowledge of where
and when to search.

If a wave -meter is not available the
tuning range of the receiving set should be
calibrated. This requires but a sheet of
squared paper and ordinary care ; most
pe)ple know how to prepare a simple graph.
k'or our present purpose one of the co-
ordinates is divided to represent condenser -
dial readings and the other to represent
wave -lengths (or, if preferred, frequencies).

Calibrating the Set.
The obvious question is, " How can you

calibrate when the obvious trouble is to
find. the stations " This difficulty is met
quite adequately by ignoring all the short-
wave transmissions and working on har-
monics of the normal broadcast -band trans-
missions. Harmonics occur, for example,
on one -quarter and one -eighth of a given
wave-length,.and the following table shows
suitable harmonics of representative
stations :

:Wave -
Station , length Harmonic

Daventry Ex
perimental

(5 G B)
Langenberg
London

Breslau ..

491.8m.

468-8na.
361.4m.

322.6m.

61.5 m.

58.6 m.
90.4 m. and

45.2 m.
80.6 m. and

40.3 m.

Kuch harinonics are generally traced
easily. Having identified three or four of
them and noted the respective dial -readings,
a curve can be plotted on the graph. From
this curve can -be read the approximate con-
denser readings required to receive trans-

missions on any wave -length within the
range covered.

Perhaps the strongest transatlantic
transmission just now is K D K A (East
Pittsburg, Pennsylvania), and a few notes
on his idiosyncrasies will show how easily
the newcomer to the short waves may fail
to hear even this powerful signal.

Irregular Transmission Times.
K D K A sends on 63.7 metres and

26.0 metres (as well as on other wave-
lengths), but one cannot say exactly when
he will begin sending on either or both. The
63.7 m. transmission provides me with the
stronger and clearer signal, but not until
after midnight can one be sure he is " on
the air " on that wave -length. On most
evenings the 63.7 m. carrier -wave appears
about 10.55 G.M.T. (For searching it is
well to remember that this wave -length is
just " above " the 5 G B harmonic on
61.5 m.). Shortly afterwards there is
generally heard the American accents so
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gratifying to every distance enthusiast
saying, Good -evening, ladies and gentle -
Men. This is K D K A the Pittsburg
station of the Westinghouse Electric Co.,
East Pittsburg Pennsylvania..", There
follow announcements about programmes,
advertisements of theatre and music -hall
shows. About 11 o'clock G.M.T. a gong is
struck once to give the exact Eastern
Standard Time, as supplied, one is told, by
the Ducane Time Co. -11 p.m. G.M.T. is
6 p.m. E.S.T.

Unmodulated Carrier.
This seems straightforward, but the

trouble is that although the carrier -wave
appears before 11 p.m. G.M.T. no signals
may be sent out on that wave -length until
after midnight. An announcement may be
made that between 6 p.m. and 7 p.m.
E.S.T., K D K A's programme will be
available on 26-8 m., but this information
may not be given at all. The carrier -wave
often continues unmodulated for over an
hour. During this period one can hear the
faint despairing oscillations of 'searchers on
63.7 m. They may have missed his announce-
ment (if any), and no doubt they will blame
their apparatus for the failure to " re-
solve " the carrier.

Soon after midnight telephony appears
(or re -appears) on the carrier -wave. At
times the announcer heralds the fact by
making a suitable explanation-at others
the music or speech just arrives suddenly,
as though the engineer had remembered to
put in some modulation.

The programmes between 7 p.m. and
8 p.m. E.S.T. are generally provided by
Pittsburg studios, e.g., that of the Pitts-
burg Post Gazette. Lectures are given
from Pittsburg. University, and on Tues-
days (Wednesday mornings here), the hour
is devoted to songs and recitations of a
religious character. After 8 p.m. E.S.T.
K D K A often switches in to the Blue
Network, i.e., the eastern coast simul-
taneous -broadcast system, where first-class
material is available from New York and
elsewhere.

This is a view of that famous K D K A of East Pittsburg. It is located on the second highest point in
Allegheny County. The aerial from which most of $ D K A's short-wave transmissions are ejected

is merely a copper tube 60 ft. high. It can be seen just behind the building.
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IR dealing with the present subject, let
us begin at the very root of the, matter
in order to grasp clearly the reasons why

these dead-end effects are set up in oscillatory
circuits. Consider, therefore, the diagram
illustrated at Fig. 1. In that figure we have
an oscillatory circuit comprising an aerial,
an earth, a crystal detector, and 'a tapped
inductance. It will be noticed, however,
that the whole of the inductance coil is not
utilised in the circuit. Only the portion of
the coil (AB) is directly included in the
electrical circuit, the turns of wire of the
coil (BC) comprising those which are left
over and which are not required for the
purpose of tuning the oscillatory circuit to
the frequency of the incoming waves.

Cause Considerable Losses.
Now, when we have this sort of arrange-

ment it is found that the presence of the
unwanted turns of wire in the inductance
coil has a very detrimental effect on the
strength of reception, particularly if the
circuit be a crystal one. In short, the un-
used turns of wire in the inductance, although
they are not directly in the electrical
circuit, drain away or absorb a proportion
of the electrical energy which flows into
the circuit from the aerial system of the
cceiver, thus setting up a very definite

electrical loss in the circuit.
This sort of happening, in brief, is known

as the " dead -end -"effect, and the electrical
losses set up in the circuit owing to the
presence of unused turns of wire in the
inductance are accordingly termed " dead-
end" losses.

Dead-end effects due to the presence of a
numberlof unused turns of Wire in a tuning
inductance are set up in a number of ways;
In the first place, the unused turns of the
inductance, in virtue of their closely spaced
fOrmation, form a number of miniature

Fig. 2.-A practical illustration of " dead-end " effects.

condensers, each of which abstracts a small
aMount Of electrical energy from the active
portion :of the -inductance. Again, energy
flowing _into the unused portion. of the
inductance' causes act' as a small
oscillating sYstem'on its own account.

The. reader . do doubti:- be --familiar
with the fact that when a current is caused
to flow through a -number of turns of wire;
the wire turns- behave very similarly to an
ordinary magnet. For example, the photo-
graph; Ili: 2, will -Serve to illustrate this

*
Although these effects are not fre-
quently encountered in modern
designs the subject is very interest-
ing, and the following article will
prove of great value to owners of

older types of receivers.
By 3. F. CORRIGAN, M.Sc., A.I.C.

*-40-...-..4,--,....-4.-...1.-4-4-4-4-4.--0-4-4-9-*

effect. Threaded through a sheet of wire
cardboard are a number of turns of in-
sulated wire.

The turns on the right of the photograph
are directly included in the electrical cir-
cuit. They correspond to the part of the
inductance coil (AB) in the diagram, Fig. 1.
The smaller number of turns on the left of

-the photograph (Fig. 2) are " dead-end "
turns which are not directly in circuit, and
which correspond to the portion of the
diagram (BC) Fig. 1.

Now consider what is happening in this
case. By sending a powerful current
through the turns of wire on the right of the
photograph (Fig 2), and by seatteringiron
filings over the cardboard sheet, the filings
assume definite positions which - clearly
depict the presence of lines of magnetic
force proceeding from the wire turns. New,
this Magnetic energy is due solely to the
presence of the current flowing through the,
coil. Anything which absorbs the.magnetic:
energy will also.use up a - proportional,
amount of the electrical energy which
created the former.

A Graphic Illustration.
Notice carefully in the photograph, Fig. 2,

the unused turns of wire on the left ab-
sorbing lines of magnetic force which are
radiated from the coil on the right. Here
we have another cause of the dead-end
effect graphically depicted. Although. the

=trims of -wire .on -the left -of. the cardboard
....sheet are not directly in circuit, they nevr-

tbekas absorb energy from the active ,por-
tion of the coil. In fact, the whole arrange-
ment acts as, a sort of loose coupler, a -pro-
portion of the energy from the active

turns of wire being transferred to the non -
active turns of wire in the coil.

This is, perhapS, the most salient cause
of the setting up of dead-end effects in
tuners, and it will be obvious that if a tuner
containing 500 turns of wire is employed for
tuning a radio set to the wave -length of the
incoming signals, a very large amount of
electrical energy will be absorbed by the
coil, if, say, only 40 turns of wire are
actually included in the circuit. It is for
this reason that the large cylindrical in-
ductance coils which used to be so popular
at one time for circuit tuning were very
inefficient and productive of dead-end
effects on small and medium wave -lengths.

Simple Remedies.
The'dead-end effects are not proportional

to the number of unused turns of Wire in an
inductance coil. In fact, the dead-end
losses in such a coil are rather greater in
proportion than the number of unused
turns of wire on the coil. Also, the absorp-
tion of energy by the dead-end turns of
wire on the inductance increases slightly
with the number of active turns of wire on
the coil

Quite a ready means of keeping down
losses in cylindrical coils, however, is the
one illustrated at Fig. 3. Here a copper
or zinc disc is moved along the inside of the
former on which the coil is wound _until it
reaches a position approximately under
that at which the active turns of wire in the
coil divide from the unused turns.

The effect, of course, is one of screening.
The metal disc prevents the magnetic
energy of the active turns from spreading
outwards to the, inactive turns, and thus
one great source of dead-end loss is avoided.

Apart from the use of this device in the.
ease of specially constructed cylindrical

Fig. 3.-The action of metal screening ilinstratei

tuning coils, the most radical method of
overcoming any dead losses which may be
present in a tuner is to scrap the coil
entirely, and to make another. If the coil
is a tapped one, keep the number of turns
and tappings down to the utmost minimum.
Users of plug-in coils; of course, 'do not
generally experience dead-end effects in
their receivers; Owing -to the fact that the
whole of the turns of wire in the coil are in
circuit at one time, the number of 'turns
being governed by varying the size of the
coil which is inserted in the holder.
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HOW can I get natural reproduction ?
What is the ideal method of coupling
valves together ? Which is best-

resistance, transformer, or choke -coupling ?
In my last article I mentioned that there
was a marked similarity between resistance
and choke coupling.

In Fig. 1 I have shown a simple choke -
coupled circuit. If you turn back to my last
article in Porurdia WIRELESS (page 1045)
you will see that the only difference
between this circuit and the resistance -
capacity circuit given in that article, is
that the anode -resistance Rl is replaced by
an iron -cure chok6 which I have called Z
in Fig. 1.

Now this choke winding is much the same
as the primary of an L.F. transformer. In
fact, we can look upon it as being very
similar to a transformer with the secondary
removed. :You will see that since there is
no step-up, effect, such as that which one
obtains with a transformer, the total ampli-
fication cannot be very great. In practice
it is slightly more than that which we get
with a resistance stage.

A typical choke -coupled stage.

Since a. choke is similar to a transformer
primary the same little troubles are met with
in the effort to obtain pure reproduction.
That is to,.say, a choke winding must have
a great number of turns, i.e. a high induct-
ance value, and care must be taken to choose
a suitable valve if one wishes to obtain the
best results. A good choke must be very
carefully designed because its efficiency is
dependent upon the current flowing
through its winding. In addition, a choke is
more expensiVe than an anode 'resistance,
and this is a consideration when the design
of the receiver involves the use of two or
three L.F. stages.
A Popular Arrangement.

For the average broadcast listener I think
that at the present time, resistance or trans-
former coupling, or a combination of the
two, will give hith all he needs in the way of
high -quality- reproduction and amplifica-
tion. Fig. 2 is a good general-purpose
circuit. A reaction detector valve is followed
by one stage of resistance -capacity coupling
and one of transformer coupling. For good
all-round results the anode resistance may
have a value of 100,000 ohms, the coupling
condenser .006 mfd., and the grid resistance
2 melts. This valise of -006 for the coupling
condenser (used in conjunction with the
gritt-resistance value mentioned) will give
excellent reproduction and practically even
amplification down to about 80 cycles.

For this circuit, from the point of view
of quality, I would prefer to use a low -ratio
transformer in spite of- the -fact that one
loses a little amplification. A ratio of
about 3-1 is a good value, but I have per-
sonally obtained very excellent results with

WHICH IS BEST ?
In this last article of the Series
For the New Amateur Mr. Johnson
Randall discusses the various
methods of L.F. coupling, and
differentiates between transformer,
choke, and resistance coupling.

*---------.---------..-.0-1,.*
a 4-4 ratio, and I must admit that the
difference aurally is not noticeable, although
there is undoubtedly less amplification of
the bass when using a higher ratio trans-
former in conjunction with similar valves.

The front part of the circuit is very
conventional and, as will be seen, makes
use of the popular Reinartz method of re-
ttetion. - It is; as a matter of fact, the diffi-
culty - in _obtaining' really nice reaction
control with the higher values of anode
resistances which makes it so necessary for
ci comparatively low figure to be- chosen.

&Mille Valves.
With a resistance of 100,000 ohms there

is not much point in using one of the special
R.C. valves, because this class of valve is
only intended for use
with very high anode
resistances and would
not give any more
amplification in this
case than an ordinary
H.F. valve, which
incidentally is a type
I suggest could be
employed.

Now in the case of
the first L.F. valve, if
the transformer has
a moderately low
ratio and plenty of
turns on the primary
winding, I think that
one might employ
another H.F. valve of
similar type to that
used in the detector
circuit. If, on the other hand, a high
ratio instrument is chosen, then one of the
special valves intended for L.F. purposes
would be most suitable from the point
of view of reproduction. It must be

remembered, however, that an L.F. valve
will not give so much amplification as an
H.F. valve, and if quality is not the primary
consideration the H.F. type will give you
more " beef."

In the last stage, that is to say, the third
socket, one of the special " loud -speaker "
or, as they are sometimes ea small -
power valves, should be used. If the volume
is very great a " super " power -valve would
give better quality but not such loud re-
sults. This is a point which is not generally
understood. An ordinary power valve
gives more amplification and should always
be used if signals are not very strong in the
first place. A super -power valve will not
give so much amplification but will handle
a much greater volume without distortion.

A Good R.C. Circuit.
Fig. 3 is another good circuit for pure

reproduction. The only real difference
from the Fig. 2 arrangement is that a
resistance -coupled stage la employed instead
of the L.F. transformer. The amplifica-
tion with this circuit would be a little less
than that obtainable with the resistance -
transformer combination, but the quality
would probably be slightly better.

A very popular arrangement. The system of resistance -transformer coupling
has been employed with great success in a large number of receivers.

In practice it is doubtful whether the
difference would be noticeable with the
ordinary type of loud speaker.

A suitable valve for the' ffrst L.F. stage
in rig. 3 would be one of the H.F. type

A circuit that will give pure amplification, though not quite so much volume as is obtainable from Fig. 2.
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Now no home need
lack a Loud Speaker

tor

The " Lissenola "
instantly converts
any gramophone int..

a loud speaker.

A cone Diaphragm
loud speaker can
easily be constructed.
T h e illustratim
shows one method

of mounting.

The introduction of the LISSENOLA at the amazingly low
price of 13/6 created an unparalleled stir. Unbiased critics
seated behind a screen and asked to distinguish between a
thirteen -and -sixpenny LISSENOLA and other loud speakers
selling at several pounds have been completely at a loss.

'lake the test /or yourself : go to your nearest dealer and
ask him to put on the Pest loud speaker in his stock.
Then use the same horn on the. Lissenola, and see if you
can notice any difterence.

THE LISSENOLA is sold exactly as
illustrated above, and with every
instrument are simple directions
and full-size exact patterns which
show you clearly how for a few
pence to make a horn of proved
efficiency to attach to it. Or if
you possess a gramophone or any
loud -speaker horn-or any horn or
trumpet-that will serve admir-
ably.

GET A LISSENOLA for vow- home
- and build yourself a loud-
speaker fully equal in performance
to the finest that money can buy.
You can cover the horn with
fancy paper, or wallpaper, and
paint it to resemble a factory
article. A 1 s o by using t h e
Lissen Reed (sold separately
for 1/0 the Lissenola will carry a
cone, or any other diaphragm
working on the reed principle.

Your dealer will gladly demonstrate
and supply-or send postal order direct

BUY THE LISSENOLA
and build your own loud speaker

LISSEN LTD. (Managing Director: T. N. COLE), Lissenium Works,
8-16, Friars Lane, Richmond, Surrey.

'Phone: RICHMOND 2285 (4 lines). 'Crams: "Lissenium, Phone, London."

Full directions for
making this horn
are given with every

Lissenola."

Another way of
utilising the cone
diaphragm method

of construction.

The " Limn" Reed
Attachment (pat.
pending) for use
with cone diaphragm
loud speaker. Price

1!-
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NO CRYSTAL SET USER
SHOULD BE WITHOUT

in NON -VALVE MAGNETIC

MICROPHONE

BAR AMPLIFIER
(Patent No. 248581/25

which operates a loud
speaker direct from any cry-
stal set up to six miles or
more (according to strength
of original reception) from
main Broadcasting Stations;
or makes weak reception
loud and clear in headphones
under any conditions. A
great boon to deaf persons. May
be used with small valve sets.

Works perfectly on one or two
dry cells : no other accessories
required.

PRICE 34 - POST FREE
(Without Battery).

every Amplifier Guaranteed.
2 Dry Cells (lasting 3 months) 4 -
NOTHING TO GET OUT OF ORDER. A CHILD CAN ADJUST IT. '

Write to -day for illustrated literature. free.

NO
Valves, Accumulators
or H.T. Batteries.

Fragile Parts.
Distortion.

May be obtained from your Dealer, or from
Sole Manufacturers and Patentees :

NEW WILSON ELECTRICAL MANUFACTURING Co., Ltd.
18, Fitzroy St., Euston Rd., London, W.1. Phone: Museum 8974.

G-7
o

I mon.,/

atithAr

4(.174.,1

I-EELEX WANDER PLUGS

C. JD

EELEX SPADE ENDS

WIRELESS ACCESSORIES
are chosen and recommended for the
Mullard ' Master Three." the Cossor
" Melody Maker," and " 1928 Solodyne," also
Eelex Treble -Duty Terminals. They are
also used and peeihed for all the best sets

to -day. This alone is
sufficient testimony that
Eelex Accessories are
the best obtainable.
Write for catalogue T29,
which gives detail, of all
the EELEX accessories.
Complete set of EELEX
Terminals, Plugs and

4qcY4 Spades as required for:
" Master Three," 2 10

Colourea spade,, (Plugs& Spades only, 5,4.)
plugs, Pins and eyes, "Melody . Maker," 3/4
2d. each, coloured 1928 Solodyna' 64

flex rid. yd. (ruse -holder, 4d. extra)
ISM

Terminal T2LC,
Price 4id. each.
Terminal T2L N,
with Plain Top,
Price 3d. each.

J. J. EASTICN & SONS,
Eelex House, 118, Bunhill Row,

Chiswell St., London, E.C.1

M1%1'1111111111 tftlflPflflffllf

100% Cheaper
1000% Better!
Undoubtedly the " last word " in
Electric Soldering Irons-the cheap-
est and the best in the World is the

66 9!

K.N.
Electric Soldering Iron

The following points explain its pre-
eminence :
1. It is most scientifically designed.
2. Beautifully finished- all brass work is

nickel -plated end the wood work
ebonised (giving it an artistic finish).

3. An unique angle hit (goes round
corners) is presented with each K.N.,
in addition to the ordinary straight
one.

4. The Element is genuine Steatite (the
only really efficient one).

5. The Resistance Wire used is the hest
and purest on Earth.

6. There is an unique recess on the shank
to keep the Element immovable.

7. Each turn of wire on the Element Elea
in a separate cavity which render.
" fusing " impossible.

8. The shank or container is in one single
piece.

'Psis process is Registered and
cannot be imitated.

The patent adaptors are made of
special insulating material.

9. The handle is fitted with a strong
nickel -plated spring wire flex guard.

10. Every part is thoroughly examined
and tested before leaving the Factory,
and each K.N. is sent out accompanied
by a printed form of Guarantee for one
year.

11. Every part of the K.N. is removable
and replaceable. Price List of Spare
Parts and Renewals accompanies
each K.N.

12, Can be used on A.C. or D.C.
Stocks are kept by all first-class Iron-

mongers. Hardware Dealers, Electrical
Accessories Suppliers, Wireless, Cycle,
Motor -Cycle and Motor Agents through-
out Great Britain.

PRICE ONLY

12/6
Complete with 2
bits (straight and
angle) and 5 ft. flex
and patent Lamp
Socket Adaptor.

ALL BRITISH
Reg. Des. 732557.
l'rov. Pat. r 7S9o.

Ask your local Dealer for one -If any difficulty in
obtaining send P.O. or cheque for 12,6, stating
foliage, direct to the Sole Manufacturers and
patentees, and one will be sent you by return

of post=paching and carriage free.

KNOWLES & SON,
i87, Wardour St., Oxford St., London, W.1.

'Phone : Regent 4632.

kiiIIMIlilliliiiiiiikka141a
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AN ACTIVE ASSOCIATION.
The Editor, POPULAR WIRELESS. .

Dear Sir,-Having read your appeal for greater
interest 'to be taken in. the wireless amateur, and
particularly the reference to the R.S.G.B., I beg to
draw your attention to the fact that the Manchester
Association of Radio Societies has become so dis-
gusted with the apathy and neglect on the part of
the R.S.G.B., to which they were affiliated, that they
resigned from that body before it announced its
renunciation of its provincial commitments, and Is
now -getting in touch with the amateur societies all
over the country in order to form a new Association
of British Radio Societies.

I beg to enclose you a copy of the aims and objects
of the new association in the hope that you will give
them prominence in your next issue (see the Editor's
article), and will ask radio societies who are in-
terested, and desire to be linked up with some
national organisation, to communicate with Mr. L..
A. Gill, the hon. secretary of the aSsociation, at
Hope House, South Reddish, Stockport.

The alma and -objects of the association were
decided upon at a meeting of radio society represent-
tatives in Manchester, on Tuesday, January 17th.

Yours faithfully,
F. HORN

(Radio Editor, Allied Newspapers,
Manchester.)

Withy Grove, Manchester.

OBJECTS OF THE ASSOCIATION OF BRITISH RADIO
SOCIETIES.

1. TO'create a fellowship amongst the radio societies
of this country for their mutual benefit.

2. To protect the interests of radio societies (mem-
bers of the association) in case of any dispute arising
with the authorities.

3. To assist all associated radio societies in the
organisation of lectures and in the general acquisition
of knowledge in radio science.

4. To foster and maintain the interest in organised
amateur radio experiments as conducted by radio
societies in Great Britain.

5. To organise a comprehensive scheme for pro-
viding its members periodically with subjects to form
the basis of .discussions and experiments.

6. To organise radio societies of the country into
locally -governed sections or groups, which will elect
members to the general committee.

7. To provide facilities for the general public
interested in broadcast reception, to acquire know-
ledge of the working of receivers, and to co-operate
with charitable organisations in matters connected
with radio.

8. To co-operate with the B.B.C. on all points of
technical and entertainment interest.

9. To set up a standards committee in an en-
deavour to induce manufacturers to standardise
consponents and accessories.

10. To promote and maintain the issue of " British
Radio " as the official organ of the association.

H.T. ECONOMY.
The Editor, Porams.s. WIRELESS.

Dear Sir,-I have just finished reading your article
in " P.W." No. 287, page- 712, entitled " H.T.
Economy."

Here is my advice to those about to buy entirely
new batteries.

If using flash -lamp batteries (as I have always done)
purchaie twice as many as usual, and connect the
two positives together and the two negatives together.
This places the two batteries in parallel (not in series).
- This gives the same voltage as would be usual, and

doubles the CAPACITY. This capacity is ample to -
run a.three. or tour -valve set with power amplifica-

-tion without overloading the batteries. . - -

- I have -had this method in use for- thelast eighteen
months', and have just bought my third set'of
lamps. As I listen on an average of six hours a day,
you" will agree that this is most economical for flash -
lamps. And I would Mention that I always buy the
cheapest batteries, usually .3s. 6d. per dozen.

,I _have reckened that my saving in H.T. current
works out at at least a THIRD of what it used -to
cost me. I have recommended this to My various
radio friends, and have never had a complaint that
they have found it expensive.

If one goes in fox the complete battery, then it is
advisable to purchase two :of the same  make and
voltage, and connect these in parallel.

 If you could find room to include this idea in your
valuable paper I sin; positive that those adopting
the idea will be more than, grateful. It is one of those
simple things that escape the ordinary listener -in:

May I wish you continued success in this New
Year. I have been a constant reader from No. 1.

Yours faithfully,
Poplar, E.14. W. H.

" TURKISH DELIGHT."
TheEditor, POPULAR WIRELESS.'

:Dear--Sir,-Further to My letter. which you pub -
fished in your issue of October 1, last, where I gave you
results and full report of my five -valve neutrodyned
set, it may now interest your readers of ' POPULAR
WIRELESS to know, that last night (December 28th) at
about 10 p.m. (Eastern Time), that is 8 p.m. (G.M.T.)
I succeeded in picking up Daventry and heard almost
immediately Sir Harry Lauder singing popular songs.
He ended.his broadcast by singing " At the End of
the Road ' and " A Wee Deoch an' Doris."

This -was -followed by -the Weather Forecast. and
NeWs Bulletin given out ao clearly by Mr. Rex

* *
CORRESPONDENCE.

AN ACTIVE ASSOCIATION
H.T. ECONOMY-A HOME-MADE :

LOUD SPEAKER.

Letters from readers discussing interesting and 1
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 information given.-EDITOR.

* .4..-- s.--4-4.----4.------ge--4,--4-..--5----*

Palmer, the London announcer. He then read re-
ports on the Condition of the Roads issued by the
Automobile Association and the Royal Automobile
Club, and -I gather from this that most of the roads
in England are impassable owing to the heavy fall
of snow.

Then I heard a talk about Diaries when the speaker
advised all listeners to start a diary on January 1st,
1928: This talk was followed by a Tsehaikowsky
concert 'Which was conducted by Mr. John Ansell.
At 12 o'clock (that Is 10 o'clock G.M.T.) I heard the
six dots which is the time signal from Greenwich
Observatory.

Reception was so good on the loud speaker with
no fading and hardly any atmospherics that I could
imagine myself listening -in somewhere in England
while sitting by the fireside, and it was really with
regret that I had to switch my set off for the night.

Wishing POPULAR WIRELESS every success for
1928 and thanking you for its useful hints, etc.

Yours faithfully,
Constantinople. NisSIAI BEHAR.

A HOME-MADE LOUD SPEAKER.
The Editor, POPULAR WIRELESS.

Dear Sir,-Having seen various types of loud
speakers in your esteemed paper, POPULAR WIRELESS,
I am enclosing herewith the photographs and par-
ticulars of a horn constructed by myself which you
may consider worth insertion in your paper.

The horn has a true -logarithmic taper of 10 per
cent increase, being 631 inches long by 171 inches
flare, with an overall height of 34 inches. As this is
too long; if straight, for ordinary rooms-owing to
reflection troubles, etc.-I have made it, as you will
see from the photographs,.. so. that it can stand on a
9 -in, pedestal in the corner of a room.

The bend is composed of layers of brown paper
pasted together on a wood mould, which is in two
halves, up to a thickness of I in. ; then the two
halves are joined together, the flare being Made in
i-in. three-ply wood. .

As regards the tonal quality, it. is very good,
and, owing to the cut-off being in the region of 200
cycles, organ, orchestral and instrumental music is
really life -like.

Wallsend-on-Tyne.
Yours truly,

W. W.

The loud speaker constructed by W. W. has, as
will be seen, a handsome appearar,:e.

IS H.F. A LUXURY P.
The Editor, POPULAR WIRELESS.

Dear Sir,-I notice at last one of our Reinartz
enthusiasts has at last noticed' yours or my error
in the drawing of my suggestion. Of course the flex
connection should be attached to the moving vanes
of the tuning condenser.

Might I add a few hints that I have found the
simplest way of getting stations with this suggestion.

For all ultra short waves from 20 to 200 and extra-.
long froin 1,000 upwards use all centre -tapped coils
for the aerial and take the aerial straight on to the
coil tapping and not breaking the connection with
terminals. This slight -difference makes all the
difference in getting there.

I can strongly recommend the new Seaford coils ;
they are,full value for money.

With the above waves in view I find the best '
results are obtained with the flex attached to the
terminal my sketch shows.

For ordinary wave -lengths from 200 to 503 the
standard connection (that is, the flex, and taken
direct to the coil tapping) is the most selective.

I am using but a small aerial with a top of abort
40 ft., and about 38 ft. high, and for this size aerial
I find that a ready-made coil of sixty turns tapped
at nine feet gives all the selectivity required.

Marichever valve I use, the best English or. the -
cheapest 4/9 French seem to give equal results, and
all require but 27 volts H,T., no snore ; less, if any-
thing; for nearby stations. -

With this combination it is astounding what
results can be obtained, especially. on those extra
nights one can go round Europe with ease.

The number of stations. coming in on the long,
waves over a thousand now, is astonishing.

W.W.'s loud speaker in the course of construction.

This I find a blessing when the London H.Q. are
playing all the same programme* to amuse the knob
twiddlers.

I should like to know why it is essential for the
use of special coils of the binocular variety instead
of ordinary plug-in old pattern standard coils when
using the new screened H.F. valve. Personally,
I find them unnecessary, but perhaps my limited
knowledge of the matter requires toning up?

When shall we have one of these new valves for
four -valve enthusiasts ?

" IS H.F. A LUXURY ? '
London, E.15.

THE " SIMMONDS' SHORT-WAVE."
The Editor, POPULAR WIRELESS.

Dear Sir,-It is with great pleasure that I can
testify to the efficiency of the " Simmoncls Short-
wave " set which was described in your journal some
time ago. It is the most efficient short-wave, or, for
that matter, broadcast. receiving set, that I have
constructed. .

. I bav,e had .tile set working now for only just
Over two months;- and have introduced one or two
modifications as per " Modern Short -Wave. Set " _
by Mr. Simmonds in "Modern Wireless," but have
retained loose -coupled circuit as I find it suits my
aerial better. -

The " beat note" vernier is a great help on weak
stations. A short aerial is used with a five -turn
coupling coil and counterpoise, or no earth.- Using
a very cheap "batch dull -emitter valve, the set, goes
down to just below 2 X A D, but with Cosmos
S.P.18 G. it will go down to below 10 metres, which
Is not so bad, as the parts are not first-class, espeCially
the transformer ; but I find a choke nOt necessary
until below 20 metres. -

Ply log -of arca-wave stations is made up as
follows : British, 53 ; French, 28 ; Belgian, 21 ;
Dutch, 7 ; German, 6 ; Italian, .6 ; U.S.A., 5 ; Danish
2 ; Polish, 1 ; Swedish, 1 ; Australian, 2.

Nearly all the above were on telephOny, some
being fair loud -speaker strength, especially French
and Belgian. Unfortunately, I have not yet been
able to get the' Australian stations at good strength
here, they are never -more than 1111. " -

I never miss your short-wave corner, and would
like to sec more of it; could you not have a, QRA
section? I am sure this would be gratefully received
n. sleart,-waYe. '5 BN-ites."

May " P.W." live lung and happily.
Yours truly.

J. B. L:
Hampton -on -Thames.

/I Back Numbers of " Popular Wireless " are ob-
tainable from The Amalgamated Press, Ltd.,
Back Number Dept.. Bear Alley, Farringdon
St., London. E.C.4. Price 4d per copy, past free.
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All Editorial Communications to be addressed to The Editor, POPULAR
WIRELESS, The Fleetway House, Earringdon Street, London, E.C.4.

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. Lite,
Ltd., 4, Ludgate Circus, London, E.C.4.

The constructional articles which appear from time
to time in this journal are the outcome of research and
experimental work, carried out with a view to improving
the technique of wireless receivers. As much of the
information given in the columns of this paper concerns
the most recent developments in the radio world, some
of the arrangements and specialities described may be
the subject of Letters Patent, and the amateur and the
trader would be well advised to obtain permission of
the patentees to use the patents before doing so.

QUESTIONS AND
ANSWERS.

NO DISTANT STATIONS.
Nt-cr:Elfs " (ireland).--" Enclosed is a

diagram ofsi two-valye set I bulk some time
ago. It works Well on high -power 'station; but
I cannot get any other stotiOn, not even
Dublin, 2 R N; and I am "only roughly 100
miles from same I can ;get iio B.B.C. station
but 5 X X.

" Would you kindly state the best circuit for
distant reception. I have the following parts,
alid would prefer 2 H.F. and detector; three
variable nankiiStiti, capacity, '001 .0003,'00075;
one Maitoni variometer, two fixed condensers,
three valves, one telephone transformer, and
one L.F. ditto, two filament resistances, ,(30
ohms,) three valve holders. Phig-in coils,
Burndept, No. 200, No. 150, No. 75, No. 21.

'From Your diagram we note that you are using
tie ;00074 variable condenser to tune the anode
coil (marked 1.2 in your diagram). The correct value
for an anode -tuning condenser is about .0003 nifd.,
or at -the very, most .0005 mfd., and the fact that
you are using a tuning condenser twice, as big as it
should be is aloar stifft0ent, to account for your
wore to get long-distancrtesults.
"Re Your components, neither the -001 nor the

00075 variable condenser is suitable for tuning a
long-distance set, but the rest of the components
could be incorporated into a 2 H.F. and Det. receiver.

Frankly, we do not advise this, however, because
to get anything like 3 -valve efficiency from such a
circuit the components need to be specially chosen,
and not merely used up because you happen to
have them on hand. It would not be a heavy expense
to make up a really efficient and modern set with
all the necessary new parts.

But if expense is the first consideration, and it is
desired to get maximum long-distance range with a
minimum of further expense, we suggest converting
your present set into an H.F., Det., and L.F., which
should give you plenty of programmes to choose
from, with practically no extra components to buy.

If this meets with your approval, please write
again and advise the Technical Query Department
of your address (this became detached from your
letter), so that the necessary diagram may be for-
warded.

With an ordinarily good aerial in use we expect
you could get, with the three-valver, from 12 to 24
stations (at strengths varying from very loud to
clearly audible) without any difficulty-possibly
dozens more.

As the absence of your address involves some
delay, we suggest the following alterationslimmediate-
ly to improve reception with the two -valve set :

(a) Disconnect the 0003 variable condenser
from across the variometer, and use it in the position
now occupied by the .00075 variable condenser
(across anode coil).

(Continued on page 1156.)

Apparatus
osto

Traders and manufacturers are invited to submit wireless sets to the " P.W." Techincal
Department for test. All tests are carried out with strict impartiality in the " P.W." testing -
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.

'I HE "HOME BROADCASTER."
READERS will no doubt remember that

some few weeks ago we illustrated on
our front cover a,microphone device for

pluggingintosn ordinary receiver The pur-
pose of this was to enable telephone con-
versations to be held through radio set,
loud -speaker ,pt telephone extension leads.
The Rotherthel Corporation Ltd. inform us
that they are in a position to supply this
microphone as illustrated, the list price
being 37s. 6d.

, .

PERTINAX PANEL MATERIAL.
We recently received a Peitinax panel

from -,George- L. State; Co., Ltd.,. of 69,
Fleet Street;-Lbhdbri;- E.0:4.-- itiake&
state that they. Kaye been -supplying this
material to the electrical trade under this
name since 1903, but that it is only recently
that they' have -deeided
for wireless instrument panels, although

privately it has been used for this purpose
by many of the leading companies.

The material is byno means unknown
to us for we have several times come into
contact with it in the past mostlyin con-
nection with, as far as we remember,
electrical measuring instruments. It makes
a very pleasing alternative to ebonite and
other such materials for set panels, for it
has a highly -polished glossy brown surface.
The panel sent us we incorporated in an
eliminator with excellent results both in
point of appearance and efficiency. Per-
tinax works just as easily as ebonite, and
its insulating qualities are of a high
standard. We are surprised it has not been

-brought forward for radio panels before as it
appears to be so suitable for such purposes.

C.A.V. STANDARD LOUD SPEAKER.
11lessis: "C A: nnidervell & Co., Ltd.,

inform us that they have reduced the price

of the above, accessory, the tortoiseshell
model, from five guineas to £4 103., and the
brown lacquer enamel model from £4 10s.
to £3 15s.

NEGROLAC INDOOR AERIAL.
An indoor aerial can seldom be as good

as an outdoor one, but listeners who are
confined by force of 'circumstances to the
indoor type, can, nevertheless, so long as
they take reasonable care, obtain satis-
factory results. The first requirement of
an efficient Indoor aerial as with the out-
door type, is that it should be erected at
as high a point as possible and kept as far as
possible away from walls and ceilings. If it
can be fixed up in a loft or upper room of
the house so much the better.

There is a definite advantage in using a
stranded wire, and an efficient indoor aerial
made up ready for use, on these lines is
produced by Messrs. Ward and Goldstone,
of Manchester, and is called the Negrolac
Indoor Aerial. This comprises an 18 -ft.
length of their well-known Negrolac wire,
Which consists of many strands of enamelled
wire protected by a glossy black insulating
cwiering.

At eneh end is a small porcelain insulator
enabling the.,w4e to be attached easily to
hooks or other such devices, and there is
also a juiietion- terminal to which can be
attached, the wire leading to the set. The
aerial undoubtedly has definite advantages
over the ordinary kind of wire. This is
owing to its Urge effective surface due to
the use of many strands of insulated wire.
On a careful comparative test we noticed
that it provided'a pick-up of about 10-iter

(Continued on page 1164.)
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ere is no substitute
or SIX -SIXTY

If you want to get positively the best results
from your Receiver you must use Six -Sixty.
Nothing else will do. Take a Six -Sixty valve-
here is scientific perfection. A valve which
will cause your Receiver to yield maximum
results at a minimum cost. Six -Sixty is a
valve which will last much longer than most
other valves you buy. The filament of a Six -
Sixty valve operates at rated voltage without
the slightest sign of glow, and it cannot
possibly sag.
Do you knovithat eight of the range of 'Six
Sixty valves consume only -075 Ampere
Filament Current ? Is there anything
parallel to this in Radio to -day ? You know
there isn't. -

Then consider that masterpiece the Six -
Sixty Cone Speaker. Imagine a Speaker
which is mellow in tone, beautiful in appear-
ance, a Speaker which emits every sound,
whether of the human voice or of musical
instrument, with a distinctness which has
never before been achieved, and above all
things, a Speaker which is economical to buy,
and you have Six -Sixty.
Six -Sixty valves, Six -Sixty Speakers-the
most perfect combination in Radio to -day.
PRICES OF SIX -SIXTY SPEAKERS :

PEDESTAL TYPE £2 5 0
CABINET TYPE £4 4 0

SIX- SIXTY
Ask your dealer for attractive lrochure deserthing the

lull range of Six -Shyly Glowless Valves,

The Electron Co., Ltd., 122-124, Charing Cross Road, London, IV .C.2. Tel. Regent 4366.
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RADIOTORIAL -

QUESTIONS AND ANSWERS
(Continued from page 1154.)

(b) Time the aerial circuit by .the variometer
alone, and if the set is not " lively," try the effect
of taking the grid leak to the L.T.- lead, instead of
to L.T.±.

(c) If there fa a difficulty in obtaining smooth
reaction effects, try connecting the -00075 variable
(or the -001) across the primary of the transformer.

REWINDING A SPLIT- PRIMARY TRANS-
FORMER.

" ECONOMY" (Wantage, Berks).-" I have
an ordinary 6 -pin coil and base, but the
winding on the coil is of the Reinartz type,
whereas I wish to use the split -primary trans-
former type. I therefore took off the original
wire, and tried winding a split primary of
my own on the former, but so far without
much success. Have I done right in putting
an extra former inside the ordinary one so that
there are two formers in all, and if so what
should be the windings upon these ? "

It is correct to use two formers, one fitting inside
the other. The usual diameter of the inner is about
11* in. The primary and the neutralising windings
are arranged upon the inner former, and they consist
of 40 turns of D.S.C. wire, wound in one single coil
and centre tapped. The centre tap is taken to the No. 4
pin and the ends of this winding go to 3 and 5. In
effect, this forms a 20 -turn coil between 3 and 4,
and another 20 -tarn coil between 4 and 5, the latter
being the primary winding and the former the
neutralising winding. Upon the outer former is
wound the secondary winding. It consists of 90
turns of No. 30 D.S.C. wire, spaced 40 turns to the
inch. The ends of the secondary go to No. 1 and 2 pins.
The reaction winding is joined to the No. 2 pin also.
It is not, like the secondary, wound upon the outer
former, but is wound below the primary and neu-
tralising windings on the smaller (inside) former.
No. 30 D.S.C. is usual for the reaction winding, this
consisting of 25 turns. Before attempting to connect
up make sure that you have everything correctly
connected to the pins, as described above.

A 'PHONE. LEAD T.
"CRYSTAL SET " (Camberwell, S.E.).-" We

use three pairs of 'phones and are continually
bothered by thein becoming frayed at the
ends. Do "you know of a method of over-
coming this difficulty ?"

There are several ways lb which this trouble can be
overcome, one being -to notice as soon as the fraying.

WHAT IS WRONG ?

The above diagram is supposed to represent
the connections of an " output filter " cir-
cuit. But it is wrong, and would not work
properly.

Next week the correct diagram will be given,
and, to test your skill, we shall continue to
publish every week a diagram in 'which a
mistake (or mistakes) has been inserted. The
correction will be published the following week.

No prizes are offered, but by following this
series and trying to solve the problems,
week by week, the reader cannot fail to learn
a lot about radio circuits.

commences, and then to bind it neatly with very
thin string or thread. Another easy plan is to take an
erdinary valVe-tube, (as used in bicycles) con -
siting of a thin length of rubber tubing, and clip
this over the 'phone -tags' until 'it reaches half -way
over the tag and half -way over the cord. This is a
complete protection.

ACID ON THE CARPET.
" CAREFUL . (Maccleefield).-" Is it a fact

than if accumulat'Or acid is spilt on a carpet
the latter is completely, ruined, but that it
is possible, by, powdering ordinary washing
soda and spreading this ori,: to overcome the
daMtige ?,"

It is finite true that acid should not be spilt upon a
carpet or indeed, upon clothes "or any other fabric.
C-reat'care-shouldbe taken not -to allow it to come
into contact witlrankthinglartinide its own container,
as the sulpinine acid.which,it contains will eat into
wood, rubber, leather, and; indeed, into most house-
hold article's; and comPletely'ruin them if allowed to
spread.

If acid is accidentally ;spilt, the best plan is to
quickly powder seine ::ordinary washing soda and
apply plentifully over the patch of carpet, or whatever
the article may be, spreading the powder freely and
rubbing it well into the carpet until all the gassing
has ceased. This neutralises the acid, and if applied
immediately will prevent any ciamage from occurring.
Ordinary baking soda, ammonia, and even soap, or
soap flakes can all be usefully employed as neutralisers
in an emergency.

MILLIAMMETER FOR MEASURING
ANODE CURRENT.

W. J. R. (Paddington, London, W.)-7--" I
recently purchased a milliarara. eter very
cheaply, and was assured that it was a good
instrument to mount permanently in my small.
valve set. Where should it be connected so
that I can read how much anode current the
whole set is taking ? "

A milllammeter should be connected in the lead
which goes from H.T. negative to the L.T. battery
(either to L.T. negative or positive lead). You will
find that its terminals axe marked positive and nega-
tive,. and you should be sure to connect it up cor-
rectly, as failure to do this will give most misleading

(Continued on page 1158.)

HOVEYTh
RIDGED FABRIC CONE

Hear me make
Perfect Melody

Ready for use. No cutting or sticking. Ensures natural
Tone. Triple Strength Peak. Not merely a piece of paper
but a beautifully finished article. Supplied in artistic
Metallic Colours of Gold, Silver or Bronze. Height to peak
4 ins. Diameter 12.4 ins.
With the fi"OV"Ev Cone you can make an attractive and
efficient loud speaker at very little cost. The H"OV"EY
Cone introduces scientific principles that cannot be found
in any other cone. It is unequalled for Tonal Purity and

olume because the vertical ridges provide a larger surface
area and permit free and easy vibration at the same fre-
quency over the whole surface. The n"OV"Ev Cone can
be adapted to fit any existing type of loud speakers and
yields equally good results on low or high powered sets.

Insist on the H"OV"EY RIDGED CONE
and refuse Substitutes. Ask for the H"OV"EY

RIDGED FABRIC CONE

The Cone
that gives

100%
better

results.

At your nearest Wireless Dealer, or write the Manufacturers,
enclosing 6d. extra for postage.

RIDGED CONE CO., LTD., 10, Red Lion

POSTAGE
6° EXTRA

Passage, London, W.C.1



Popular TV ireless, February 4th, 1928. 1157

WH 10 -volt
PRICE 7s. 6d. - - 9d. per volt

Capacity, 5,000 milli -amp. hrs.
The Exide WH Battery is the best H.T. battery ever
produced. Hitherto offered only in 24 -volt units at 24/-
(1/- per volt), it is now available in a new, improved, and
much handier 10 -volt unit at 7/6d.-or 9d. per volt. A

really heavy duty 5,000 milli -ampere hour H.T. battery
at this greatly reduced price creates a record in value,
even for Exide.

This super battery for H.T. must now appeal to everyone
-obviously to users of powerful sets taking large currents
(for the WH has long been the professional choice for
really heavy work)-and equally to those whose current
requirements are more modest, for its large capacity will
greatly prolong the periods between recharges-while
its new price places it within the reach of all.

Compared with an H.T. Battery of, say, half its
capacity, the Exide WH will more than double
the working hours per charge, at a price only
50% more at the outside.
INSTALL A 5,000 MILLI -AMPERE HOUR

WH BATTERY.
Obtainable front any Exide Service Agent or your local dealer.

WH 40 -VOLT WH 60 -VOLT
In polished wood con-In polished wood con-
tainer with detachable tainer with detachable
wire carrying handle. wire carrying handle.

Dimensions l l'elg"'
PRICE

(uncharged)

WH 10 -Volt unit 2,7-:; 7" 5y high. 61 lbs. 7 6
WH 40 -Volt) complete fir x ,51-x 61-0 271 £1 17 6
WH 60 -Volt 1 illustrated Sfl.,x61"x 41 ,, £2 14 0

Advertisement of The Chloride Electrical Storage Co. Ltd., Clifton. Junction,
near Manchester.

LET ME BE
YOUR FATHER.

I have acted as father and adviser to
thousands of others. I -give advice free, and
when I do so I feel the responsibility of a

'father, either in advising a career or in guiding
our students to success. Having been the
self -constituted father and adviser to thousands
of others, it is possible I may be able to help
you and guide your footsteps so that you may
make a success of your life.

Thousands of people think they are in a
ut simply because they cannot see the way to progress. This applies

particularly to Clerks, Book-keepers, Engineers, Electricians, Builders,
Joiners, etc. They do not realise that in these particular departments
the demand for the well trained exceeds the supply, also they do not
realise that about is. per week will pay for all necessary books and
tuition, and that by studying in spare time they can qualify for the higher
and better paid positions. In Technical trades and in the professions
employers are frequently asking us if we can put them in touch with
well trained men. Of course, we never act as an employment agency,
but it shows us where the shortage is. In nearly every trade or pro-
fession there is some qualifying examination, some hall -mark of efficiency.
If you have any desire to make progress, to make a success of your career,
my advice is free

'

 simply tell me your age, your employment and what
you are interested in, and I will advise you free of charge. If you do
not -wish to take that advice, you are under no obligation whatever. We
teach all the professions and trades by post in all parts of the world, and
specialise in preparation for the examinations. Our fees are payable
monthly. Write to me privately at this. address, The Bennett College,
Dept. io6, Sheffield.

F.R.S.A., M.I.Mar.E.,
A. I. Struct.E., M.B.I.P.S., etc.,

Governor of

THE BENNETT COLLEGE, Ltd., SHEFFIELD.

NOTE.We hare special courses on all the following sub -feels, and
 we can combine courses to meet all requirements.

COMMERCIAL.

Accountancy
Advert. Writing
Salesmanship
Army Certfct. Coursel
Auctioneering and Estate
Auditing [Agency
Banking
Book-keeping
Civil Service
College of Preceptors
Commercial Arithmetic
Commercial Law
Company Law
Costing. Economics
English and French
Executorship Law
Foreign Exchange
General Education
Modern Business Methods
Police Entrance and

Promotion Courses
Secretaryship
Workshop Organisation

TECHNICAL.

Teacher of Handicrafts
Applied Mechanics
Architectural Drawing)
Building Construction
Clerk of Works' Duties)
Boiler Engineering
Boiler Making
Chemistry
Civil Engineering
Concrete and Steel
Draughtsmanship
Electrical Engineering
Practical Mechanical

Engineering
Engineering Costing,

Quantities and
Specifications

Foundry Work
Heat Engines
Internal Combustion

Engines
Marine Eng. B.O.T.
Mathematics
Matriculation
Metallurgy

TECHNICAL-Con.

Motor Engineering
Naval Architecture
Pattern Making
Post Office Examinations
Quantity Surveying
Road Making

& Maintenance
Sanitation. Shipbuilding
Structural Engineering
Surveying and Levelling
Surveyors of Works,R.E.
Telegraphy & Telephony
Town Planning
Wireless Telegraphy
Works Managers' Course
MINING.

Fireman's Exam.
2nd Class Mine Manager
1st Class Mine Manager -
H.M. Inspector
Mining Elect : Engineer
A.M.E.E.
Mining Mech : Engineer
Mine Surveyor

Solder with a match?
YOU CAN !with
" HANDISOL "

the new flake solder,coated with its own special non.
corrosive flux. It will also tin your iron quickly
and keep it tinned, and enable you to pick up beads
instantly. Everyone can solder with it easily. Its
flux will not corrode the finest wires, and it is
made from the best tin solder for good conductivity.

f3 Postage 5d.
ILANDISOL CO., 25, LAWRENCE ST., YORK
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FORMO - DENSER
Type "C" Baseboard Model

at 2'6
As used in the

"LONG -SHORT"
Crystal Set.

Published. last issue
" Fofiular Wireless."

RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued from page 1156.)

readings and may damage the instrument. Its nega-
tive terminal should be connected towards H.T.
negative and its positive terminal towards the L.T.
supply. -

HOLDING SMALL SCREWS.,
W. N. (Petersfield, Hants).-" I quite en-

joyed making up the set from the plan you
sent me, except for one thing The cabinet
was pretty small and the screws seemed to
be minute and my fingers were like the feet
of elephants, .so there was a lot of fumbling
and some bad language going on. I suppose
you cannot put me wise as to how to hold a
tiny little screw up into Si crowded corner, can
you ? I should be very glad if you could, for
if this goes on I shall soon be ashamed to look
our parson in the face."

Sorry to hear about the " language," W. N. It Is
quite unnecessary. The best way to hold a small
screw is to push it through the end of a strip of
cardboard. The latter' can then be held quite easily
in position at a distancelrom the screw itself, leaving
plenty of space for the screwdriver.

NO REACTION WITH R.C. UNIT.
C. B. 0. (Forfar).-" The set is a Det.,

2 L.F., and I took out the transformer which
was formerly in the plate circuit of .the detector
valve and put in its place a cheap R.C. unit.
It has certainly improved the quality, but
what I cannot understand now is that I cannot
get reaction. Why is that, and how can I over-
come it ? "

In order to get reaction effects you will need a small
condenser, shunted across the resistance in the anode
circuit, to act as a bypass condenser. Probably the
unit you have purchased does not include such a con-
denser, so we advise you to try connecting any small
fixed condenser across here, Le. between the plate of
the valve and H.T. positive. Generally a .0001 mid.

condenser is sufficient, (and for quality's sake It is
advisable to use the lowest value of condenser that
gives good reaction results.)

WIRELESS LIGHTHOUSES.
" MAnrrum " (Portsmouth).-" Are there

any wireless lighthouses using directional
wireless on the coast of Britain, and if so what
are their wave -lengths, call signs, etc. ? "

Wireless " beacon " stations, which send out dis-
tinctive signals so that ships can take bearings, etc.,

CRYSTAL DETECTOR WITH
L.F. AMPLIFIER.

V

V
Z946

 2 07i

c.r

The correct connections for a Crystal Detec-
tor and LI% Amplifier are shown above.

In the ." What is Wrong ? " :diagram last
week the grid bias was reversed,- and was
connected to the L.T.+ lead, instead of the"
L.T. negative. The tuning condenser was
connected to the wrong side of the crystal
detector, and the value of the H.T. condenser-
was given as " 2 meg." instead of 2 mfd.

are to be installed at several points round the coast,
and, in fact, one station is now in service near the
Scilly Islands, operating on a power of half a kilo-
watt, a wave -length of 1,000 metres, with a call sign
of G G (I. The signals are sent out on interrupted
continuous wave I.C.W. The transmitter is auto-
matically controlled and is capable of giving accurate
bearings to ships within a range of 70 to 100 mites.

DISTORTION DUE TO H.F.
P. W. F. (Goole).-" I had a funny sort of

distortion all the time, and a friend of mind
told me he had the same trouble, due to H.F.
getting through to the L.F. stages. He told
me that all I needed was to connect a resist-
ance of about 100,000 ohms between the
coupling condenser and the grid of the follow-
ing valve. A day or two later I tried this, and
it certainly cured the trouble. But when niy
friend came round to look at the set, he pointed'
out that instead of the resistance being in-
serted between the coupling condenser and the
grid of the valve it was between the coupling
condenser and the plate of the preceding valve.
As this seems to work all right, I do not think
I shall alter it, but for curiosity sake I should
like to know whether it would have gone better
on the other side of 'the coupling condenser ? "

The chief difference would have been that if It had
been placed on the grid side it would have been, in
effect, a part of the grid leak. But, as you arc pro-
bably aware, it is often possible to use grid leaks whielj
vary widely in value without affecting quality as
judged by the ear. And the probability is that if
you changed it over it would work no better and no
worse than at present.

^

AN ACCUMULATOR CAPACITY INDICATOR.
- - G. L A. (Ilford).-" I was very interested in
the accumulator capacity indicator which was
described in the "Apparatus Tested " columns
in POPULAR WIRELESS dated January 7th,
No. 292. What is the full address of the
Yanshawe Mfg. Co. of Walsall, as I shoUld
like to get into communication with this firm ? "

(Continued on page /1604

REAL ACCUMULATOR ST EE RIR Si/ ICEON

We lend you one of our wireless accumu-
lators while we recharge yours-why
wait and miss programmes?
If your accumulator is unsatisfactory we
provide and keep you continually supplied
with our fully -charged accumulator-
why buy new accumulators or dry bat-
teries? No voltage Or capacity too large
or too small.
Cost - practically ordinary recharging
rates. No deposit. No outlay. No

trouble. No risk of disappointment and
damage by unskilled recharging.
Experts agree that this service of high
and low tension accumulators is the best
and most economical means of obtaining
a continuous trouble -free supply of high
and low tension current for wireless sets.
Weekly, fortnightly, or monthly deliveries

. anywhere within 12 miles of Charing Cross.
Send a p.c. for particulars of this wonderful

service to -day.

RADIO .DER VICE (I.4 co xi cl ri), LTD.,
London's nest and Cheapest Accumulator Service,

105b, Taxerizarife/ 111.:sineeirtae, Iteratiska Tcowsru,

Price from 216

5 Capacity ranges, and each in
Baseboard and Panel models.
22 CRICKLEWOOD LANE, N.W.2

 Phone: Hampstead 1787.

C.A.V.-H.T. ACCUIVI U-
LATOR HIRE SERVICE.
Better than dry batteries!

For H,T. Service We supply the
famous C.A.V. exclusively Ourexperience has proved these to
be the beat. Any voltage

Master of Power, Master of Distance, Master of Music, this won-
derful receiver gives maximum efficiency from 3 valves. Delighted
constructors report :-" 55 Stations on Loudspeaker. ' Does all
you " Last night we heard 53 Stations on Loudspeaker "-
Duplicate these results by getting the easy -to -read Envelope
which tells how to make this Receiver. 15 circuits and illus-
trations explain every detail. You can build it in an evening.

PRICE

216
Post frc.2.

THE CONSTRUCTONE PUBLISHING CO., 37, Drury Lane, London, W.C.2.
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DARIO
STANDS FOR PERFECTION
Weekly Notice on a Type of Famous

DARIO VALVES
DARIO SUPER

POWER,
4 volt '1 amp.

DARIO S. POWER
BIVOLT,

2 volt '18 amp.
TWO REAL SUPER
POWER VALVES AT
POPULAR PRICES !

The average power valve as generally
known has a saturation current of 3o to 40
milliamps, whereas Dario Super Power
reach the surprising figure of 8o milli -
amps! This shows clearly they have a
power of emission equal to twice that of
any other power valve !

Their marvellous efficiency is due to the
famous R.M. Filament and also to the
judicious internal construction of the valve.

As clearly shown on the sketch, every
point of the 21 -inch long filament is on an
identical position with regard to the anode
and the grid-there is no inactive part of
the filament as in other power valves.

The A.C. impedance is about 4,500 ohms
and the coefficient of amplification about 9,
which is an extremely good value for a low -
impedance valve.

The main advantages of the Dario Super
Power a and 4 volts ara as follows :

1st. They consume no more than ordinary power valves and much less
than other Super Power valves.

2nd. The R.M. dark Emitter filament works at a very low temperature and
therefore lasts a long time.

Srd. The Dario Super Power are extremely supple, they act as volume
control, being able to give from a whisper to a huge volume without
distortion by adjusting the filament and anode voltages.

4th. They are the sturdiest valves ever made. The suspension of the elec-
trode and filament being done in such a way that a very rough handling
only could damage them.

hill. The outside appearance of the tube is perfect, the glass is faultless,
the cap is made of the best insulating material and milled ell round
to ensure easy finger grip to withdraw the valve from the holder.

6th. The pins are split and nickel -plated, which ensures good and per-
manent contact.

7th. They are guaranteed against any defect of manufacture.

EFFICIENCY, ECONOMY and SMARTNESS are
the three qualities which will decide you to

choose DARIO MICRO VALVES.

A LIST OP DARIO VALVES
2 VOLT. 4 VOLT.

DARIO MICRO BIVOLT
05 General Purpose, 7/6

DARIO MICRO SPECIAL
*05 General F urpose, 7/6

DARIO POWER BIVOLT
18 Loud Speaker Valve, 10/9

DARIO SUPER POWER
1 Loud Speaker Valve, 10/9

DARIO RESISTRON
BIVOLT '06 R.C.C.
Coupling . 7/6

llarle "it F,anee

Ask your usual dealer for
literature-or apply to :-

DARIO RESISTRON
07 R.C.C. Coupling, 7/6

particulars and

IMPEX ELECTRICAL LTD9
538, High Rd., Leytonstone, London, E.11

Irish Free State-Burwoods, Cork. Prices 8 6 and 12:-.

FROM EVERY
POINT OF
VIEW

THE FAMOUS
,rde

C2 LOUDSPEAKER

IS THE FINEST
VALUE IN RADIO

FULL -TONED
FULL SIZED

16 above price is applicable in
Great Britain &Northern Ireland rely

The Brititb Th;r:sio-floustoi Co Ed.
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RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued from page 1158.)

The word Fanshawe was a misprint. Full details
of the accumulator capacity indicator can be obtained
from the Central Mfg. Co., Ltd., Crown Works,
Birmingham Road, Walsall, Staffs.

WHEN THE H.T. BATTERY FAILS.
E. C. W. (Sth. Wales).-" I have con-

structed a three -valve set which has Reinartz
reaction followed by resistance - capacity
and a transformer -coupled amplifier. I am
getting good results, but I have had the
misfortune to run down a new H.T. battery
of 100 volts in a fortnight. This I cannot
understand and there is another thing I have
noticed. When I pull the aerial coil out the
set keeps on howling. No* my question is,
-.bat is the cause of the H.T. battery running
down like that ? I am sure I did not short it.

To deal with the second point first, the fact that
the set howls when the aerial coil is pulled out is
probably nothing to do with the shorting of the
11.T. battery. It very often happens, especially in
sets which have been made by inexperienced con-
structors, that there is a certain tendency to self
:scillation when the aerial circuit is " open,' though
the set is O.K. when the aerial is attached. (Probably
this tendency to howl would disappear if all the
grid and plate leads in the set were kept short).

As regards the H.T. battery, we think that the
only explanation of its running down so quickly is
diet it has been shorted. This does not mean to
imply that its positive has necessarily been connected
to its negative by a piece of wire or metal, externally,
or the short may be a fairly high resistance one,

taking part through a fault in the insulation of the
set. For instance, if you are using a large fixed
condenser across the high-tension battery we should
certainly recommend you to disconnect this and
tat its insulation. (Details of a simple method of
doing this are given below.)

If the condenser is not faulty, it is possible that
Iflere is a mistake in your wiring, or else that one
of the insulators somewhere in the set is defective.

The most likely component to give trouble of this
kind is a fixed condenser, but faulty leads or a
faulty switch, indeed any defective insulation, may
give rise to the trouble. If you arc unable to trace
any fault of this type we suggest that you get
the set overhauled by someone experienced in
radio troubles.

Failing this, we are afraid you will have to make
another application to the Queries Department,
enclosing a diagram of the connections of the set,
so that we may indicate upon it the likeliest places
to look for this trouble. Finally, we would remind
you of the importance of seeing that a new H.T.
battery registers the full voltage when it is purchased.

DI1111111101111111111111111111111101110111111111111111111010111111111111E

" P.W." TECHNICAL
QUERY DEPARTMENT

Is Four Set " Going Good "?

Perhaps some mysterious noise has
appeared and is spoiling your radio
reception 7-Or one of the batteries
seems to run down much faster than
formerly 7-Or you want a Blue Print ?
Whatever your radio problem may be,
remember that the Technical Query
Department is thoroughly equipped to
assist our readers and offer an unrivalled
service.
Full details, including a revised scale of
charges, can be obtained direct from
the Technical Query Dept., " Popular
Wireless," Fleetway Rouse, Farringdon
Street, London, E.C.4.
A postcard will do: On receipt of this an
Application Form will be sent to you
free and post free, immediately. This
application will place you under no
obligation whatever, but having the
form you will know exactly what in-
formation we require to have before us
in order to solve your problems.

ni1111111111111111111111111111111111111111111111111111111111111111111111111117:

TESTING A CONDENSER.
0. Y. (Birmingham).-" Some months ago,

in POPULAR WIRELESS, I read a short para-
graph about how it is possible to test a fixed
condenser. Although I have looked through
all my back numbers, I cannot find this, and

- I should be very glad if you would tell me how
a fixed condenser can be tested by an amateur
without expensive apparatus.

" If I remember rightly, in the case I
mentioned, the test was carried out with a
pair of 'phones, and I am anxious to test a
fixed condenser that I have, if possible, for I
believe it is running down my H.T. battery
too quickly."

A good rough and ready test of the insulation of a
fixed condenser is to disconnect it from the set and
to proceed as follows.

Fit up an H.T. battery with two rubber -covered
flexible leads, one for positive and one for negative,
and have a pair of telephones on hand. Then connect
one of the leads from the battery to one side of the
condenser, and the other lead to the other side, thus
charging the condenser with the full voltage of the
H.T. battery. Remove the battery leads from the
condenser, taking care not to touch its terminals or
tags in any way, or the charge which you have im-
parted to it will break away.

Leave the condenser standing for half an hour or
so, and then test whether it still retains any of the
charge which you gave it. The methodlof doing this
is to put on the telephones, and then connect them
simultaneously across the tags or terminals of the
condenser under test. If that condenser is still
charged up (and has not been touched, so that Its
charge has partly leaked away), there will be a loud
click in the telephones when they are connected across
the condenser ; but if the fixed condenser is faulty,
the negative and positive charges which you gave it
will have leaked across the faulty insulation, there
will be no charge in it to send a current through the
telephones, and consequently there will be no click
in the telephones.

A good fixed condenser will giveTquite a loud
click in the 'phones, even if left for an hour or two,
and if you have two condensers of the same capacity
on hand you can charge them from the same battery,
and by comparing the loudness of the clicks determine
whether the insulation of one of them is faulty. It
is, of course, necessary to take great care that the

(Continued on page 1162.)

REFUSE

IMITATIONS!

Standard Size panels
supplied in three finishes,
Black polished, Black
Mat, and Grain polished,
carefully packed in
attractive cartons.
Every panel and piece of
ebonite guaranteed and
made by British hands.

ORIGINAL PRIZE - WINNING
"BECOL" LOW LOSS FORMER,

No. 6. 3 inch diem. overall.
Insist on a Becol Low Loss
Former, the Former " with a
reputation," incorporated in
sets that have taken four first
prizes and gold medal, a
proof of their superiority.
Supplied in cut lengths,
3 in., 4 in., 6 in., packed in
cartons, and standard

lengths of 3 ft.

Apply for 'articular(' of our new fool-
proof 4 and 6 contact Former with bases
ready for winding, directions and fully .

illustrated booklet, Price 6d,

Registered Trade Mark

products

THE BRITISH E BONITE COMPANY:LIMITED,
VAN WELL LONDON W.7 I

FOR THE NEW
CIRCUITS

Solodyne Five and Mullard Master Three.
Jackson Bros. Condensers now in Stock.
Bowyer Lowe New Type 6 Pin Base now in

Stock at 5/6 each.
New Igranic Filament Variable Resistance. All

Values at 2/. each.
New Type Glacier Certax Accumulators :
2 volt. 20 Actual 9/6 2 volt. 40 Actual 14/6.
2 volt. 30 Actual 12/. 2 volt. 50 Actual 17/.

All parts for the New Moving Coil Loud Speaker
Chart and full instructions for making same, 2/6.

Postage 3d. extra.

Parts for the Wireless World speaker in Jan. 23rd.
issue, £3.7.6.

OUR INTERNATIONAL RADIO CATALOGUE (3rd edition)
will be sent to all enthusiasts sending 6d. to cover cost of

postage and packing.

WILL DAY, LTD.
(The Best in the West),

19, LISLE STREET, LIECESTER SQUARE, LONDON, W.C. 2

Telephone (2 lines) : Telegrams :
Regent 0921 and 0922. Westrand, London,
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An Announcement
concerning the

COSSOR MULLARD
MELODY MASTER
MAKER THREE

and the
TOREADOR P.M. RECEIVERS

A LARGE number of people wishing to construct
these popular receivers are anxious to use

Bowyer -Lowe components. They feel that by using
products of proved performance and quality they can
be sure of the best possible results. In deference to
these wishes we have satisfied ourselves that, by
wiring up according to the published instructions, the
following components give complete satisfaction.
We are therefore now in a position to give immediate
deliveries of the parts listed below.

The COSSOR MELODY MAKER

" Popular " Condensers with Two -Speed Dial and
Price each

s. d.
Station Recorder, .0005, NQ. 219B 15 6

" Whiteline " Valve -holders, No. 282 . 2 3
Low -frequency Transformer 3-I ratio, " Popular "

Model, No. 297.. 1 0 0
Panel Switch, No. 298 . 1 6
Variable Resister, 5 ohms, No. 289 - 3 0
Ebonite Front Panel, 2/ X 7, drilled and polished.,

16 0
Ebonite Terminal Panel, 25 X st ins., No. 300 .. 4 0

The MULLARD MASTER THREE and
TOREADOR P.M. RECEIVERS

" Popular " Condenser with Two -speed Dial and
Station Recorder, .0003, No. 218B .. ..
Do. Do. 0oo5, No. 219B , ..

" Whiteline " Valve -holders, No. 282 .. ..
Low -frequency Transformer, 3-I Ratio, " Popular "

S.

15
15

2

d.
0
6
3

Model, No. 297 . . .. .. 1 0 0
Panel Switch, No. 298 .. .. 1 6
Broadcast Coil, No. 304 .. .. 7 6
Long -Wave Coil, No. 305 .. .. 8 6
Universal H.F. Choke, No. 288 .. .. 9 0
Aluminium Front Panel, - a 8 x 7, drilled-

Black enamelled, No. 301 - .. .. 6 0
Frosted and lacquered, .No. '302 .. 7 0

Coil Base, No. 291 .. .. .. .. 3 6
Ebonite Terminal Panels, 21X 2 X+, No. 303  n
You can obtain Bowyer -Lowe Components through every good wireless

dealer.
Write for the Bowyer -Lowe Catalogue of Components and Receivers.

IMMEDIATE DELIVERIES
6-cc° Aos

Boswyciro

Quality Components
BOWYER-LOWE Co., Ltd., Radio Works, Spring Rd., Letchworth.

MAKE YOUR
OWN

CONE SPEAKER
The New Wonder

" Nightingale "

CONE UNIT
Exactly as fitted to our
Cabinet Cone Speaker.
Guaranteed to give re-
sults equal to the most
expensive Loud Speakers

yet made.
Full constructional details

with each Unit.

GRAMOPHONE
ATTACH M ENT
Reduced from 32 6 to 15 -
solely as an advertisement
for the famous Bullphone
Nightingale Loud Speakers.
Cobalt Magnet guaranteed

for all time.
With 4 -inch Diaphragm.

Instantly converts your own
Gramophone into a full power
Loud Speaker, giving a wealth
of pure undistorted volume which
must be heard to be believed.

The Nightingale
" DE LUXE"

5716 cash, or 5'- deposit
I and 12 monthly pay-

ments of 5,-

21 ins. high, with
14 -inch Bell.
Mahogany fin-
ished, with plated
arm and stand.

sp,'TISFACT/oN.

Cljor money
refunded

AS FITTED
TO OUR £6
POST HORN.

SWAM:
LRtfus'

SPectkilit

BAKELITE

NIGHTINGALE CONCERT
SUPREME

SUPER
Guaranteed free from
metallic resonance.

6 ta. cash, or EASY
TERMS,10,'- deposit
and 12 monthly pay-
ments of 5,' -

Obtainable from your Local Dealer or direct from :-

I3UL ONE
38, NOLYWELL LANE, LONDONmeammaammauslicilamaamomma
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condenser is not touched in any way with the fingers
while the tests are being carried out or otherwise the
test is valueless.

GRID -BIAS CONNECTIONS.
" FIRST Tine or TRYING " (Feltham,

Middlesex).-" The blue print is very clear,
but the only thing I aria not quite sure of is the
connection ,to the grid - bias battery. Do -
connect the terminal on the set which is
marked With a + to the plus end of  the
battery, and the terminal which is marked
G.B. - to the minus 'end ? " 

The plus terminal on the set is always connected
to the grid -bias plus end of the battery, generally.
by means of a red plug. The terminal on the set
marked G.B..mings should be fitted with a flexible,
lead, having a black.plug, and this should be plugged
in, not right at the negative end of the grid bias
battery, but at any one of the intermediate points
which gives good clear reception.

You can soon find the best position by altering the
adjustment, or if you tell us the valve and the H.T.
voltage that you are using, we can tell you the grid
bias negative voltage which is recommended by" the
manufacturers. Alternatively, any friend of yours
experienced in radio matters would be willing to help
,vou, if you showed him the chart which is supplied
by the valve makers when purchasing the valve.

BACK NUMBERS OF " P.W."
E. J. (Poole)- " Where can I get back

numbers of POPULAR WIRELESS ? "
Back numbers of " P.W." which are still in print

ire obtainable on application to the Amalgamated
Press, Ltd., Back No. Dept., Bear Alley, Farringdon
Street, London, E.C.4, price 4d. each, post free.

THE CHAMBERS CIRCUIT.
F. A. C. (Aldershot)--" Where can get

define of the ' Chambers' circuit, which I
understand is a distortionless circuit that

does not employ either iron -core chokes or
transformers ? "

Detalts of this circuit were published In the
December number of " Modern Wireless." Not only
are there no iron -core inductances, but anode -bend
rectification is employed, and no form of reaction Is
utilised, in order that the reproduction may be as
faithful as possible.

CONTROL OF VOLUME.
C. V. B. (Wanstead).-" My set is' a Det.

and 2 .L.F. (the first resistance coupled,
followed by transformer coupling). It gets

Fifififinfififilifil81181111111111818110fifififilinfil11111111111111111I5

NEXT WEEK
Full supplementary details of the
" Economy " Five and the " Inexpen-
sive " Four will be published in
POPULAR WIRELESS. You have 6d.
blue prints of these sets (presented free
with this week's issue of " P.W.") but
you will also want to read about them.

ORDER YOUR COPY NOW

F111111111111111111111111111111111B111111B11111111111111111111111111111110

trogrammes galore, but is too strong for
ondon, so I want to fit some form of volume

control, and have been told to use a high
resistance. potentiometer. How -many ohms
should this be, and how is it connected up ? "

The potentiometer should have a maximum resist-
ance of about the same value as the gridjeak in use.
To connect it in circuit, retove the lead that goes
from the grid of the first L.F. valve to the grid leak
and to the coupling condenser. Then connect the
grid to the slider on the potentiometer. The ends of
the potentiometer are now Connected up in place of

the grid leak (i.e.
and the other end

In this way, the
of the present grid
voltage passed to t
vary according to

one end to the coupling condenser
to the grid bias negative lead).
potentiometer will take the place
leak, with the advantage that the
he grid of the first L.F. valve will
the adjustment of the slider.

" PICKED UP A 'PICK-UP'."
J. R. A. N. (Bournemouth).-" I picked up

a ' pick-up' cheap; and should like to fit it
up to make my four-valver play the gramo-
phone, if it can be done. easily. It is of the
high -resistance type, and the set is a straight
H.F., Det., and 2 L.F. What alterations are
necessary ? ", -

All that is necessary is an extra S.P.D.T. switch,
placed 'near the grid of the detector valve, and con-
nected as follows. Centre of switch to grid of
detector valVe. One outerrcontact to lead from B.F.
valve, so that when switch is over to this position
(" Broadcasting ") the set is restored to the original
circuit. The remaining outer contact of the switch
(which will only come into use when the arm is
thrown over for " Gramophone " reception), should
be joined to the electrical pick-up, the other side .of
which goes to L.T. or to grid bias, as the case may be.

HOW MANY VALVES ?
"DAVENTRY ONLY" (No address).-"Although

the set is not for Continental reception, there
seems to be a big diversity of opinion about
the number of valves required for perfect
quality. It will be used at 148 miles from
Daventry, and to save ehange-over and
oscillation troubles it has been decided to
make it tune only to 5 X X. How many
valves ought to be necessary, with an average
sort of aerial "

To get "perfect quality " you will have to rule
out the use of reaction, using a high -frequency
amplifying, valve instead. Following this, the
standard ' quality first " arrangement would be
an anode -bend detector and resistance -coupled low -
frequency amplification. At the distance named,
two L.F. stages would be required, making four
valves in all.

Needless to say, if quality were not of first impor-
tance, fewer valves could be employed.

The

CHLORIDE ELECTRIC STORAGE Co. Ltd.
RECOMMEND

for use on their famous

EXIDE BATTERIES
Many other  well-known manufacturers
fit " Clix " to their products as standard,

including

OLDHAM & SONS, LTD.
ACCUMULATORS.

L. McMICHAEL LTD.
SETS 'AND COMPONENTS.

A. J. STEVENS & Co. Ltd.
SETS AND SPEAKERS.

E. K. COLE, LIMITED 
" EKCO " H.T. UNITS.

HOARE & JAGELS
ROLLS PORTABLE.

All Radio Dealers have a "C/ix" Counter Showcase. Look for it.

LECTRO :LINX  LIMITED
254, Vauxhall Bridge Road, S.W.1.
Telephone: Victoria 5120. Telegrams: " Trolinx Citation, London."

SAXON GUIDE TO WIRELESS
1928 Edition 192 PAGES Entirely Revised

This boo*" costs only 1/3, but is
worth pounds, as it enables any
beginner to build splendid up -to-.
date Wireless sets of 'unrivalled
EFFICIENCY at a great saving
of money. FULL INSTRUCTIONS
with clear wiring diagrams, are
given for making CRYSTAL AND
SINGLE VALVE SETS. ONE AND
TWO -V ALVE AMPLIFIERS,
THE FAMOUS SAXON
FOUR - VALVE TUNED
ANQDE SET, also an
EXTREMELY EFFICIENT
FIVE VALVE RECEIVER.

3
POST FREE

Particular attention is drawn to
our latest 1928 TWO & THREE
VALVE LOUD SPEAKER
SETS, which eliminate coils en-
tirely and cover all wave -lengths
from 200 to 2,000 metres by
merely turning a knob. Any
beginner can make these sets in
two or ihree hours.

NO SOLDERING, NO DRIL-
LING, NO KNOWLEDGE
REQUIRED.
Money refunded if book is re-
turned in 7 days.

SAXON RADIO CO. (Dept. 14), South Shore. BLACKPOOL.

KON I ACTO
LEADS THE WAY IN ECONOMY,

UTILITY AND EFFICIENCY

KON I ACTcoloured connecting wire
is supremely easy .to use, and gives a

finish to any receiver.
PRICE per carton of 1 16 Colours

mtour 5 ft. toile Red, Blue, -Green, Yellow.
At all good dealers.

WIRELESS CO.,
QUEEN'S ROAD, BRISTOL
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THE VALVES YOU
FIT AND FORGET
When you fit B.T.H. Nickel Filament
Valves in your set you immediately
get better results. Having accustomed
yourself to better radio, you forget the
valves, for they are constant perform-
ers-always the same, always the best.
With other valves, after a period,
the necessity of replacement becomes
painfully apparent. Not so with
Nickel Filament Valves. You can still
go on forgetting them-indefinitely,

B. 210 H B. 210 L B. 215 P
R.C. and H.P. General Purpose Pester

Fil. Volts .. 2 Fil Volts.. 2 Fil. Volts.. 2
Fil. Amps. 0.10 Fil. Amps. 0.10 Fil. Amps. 0.15
Max H T.V 110 Max H.T.V. 120 Maa H.T.V. 120

10s. 6d. 10s. 6d. 12s. 6d.
The above prices are applicable in Ge. Britain and

Ireland cnly.

190

NICKEL FILAMENT
LZAI.V161 If/ 1161
Made at Rugby in the Mazda Lamp Works

The BIWA Th mson:fieueten Ca. Led

INSIST UPON
SPECIFIED COILS
IF YOU WANT

MAXIMUM
EFFICIENCY

Prices -

Broadcast Wave.
Accurate Space -
wound to give
maximum. effici-
ency.

Long Wave.
Sectional wound
to give lowest
high - frequency
resistance.

7/6

8/6
Colvern Aluminium

Panel.
is also specified
for the Mullard
Master Thri e Re-
ceiver le x 7"; 14.
gauge; sprayed
instrument black;
drilled for vari-
able condensers
switch and panel
brackets. 7/6

rtMaster
_Three )

IF you are about to construct the
Mullard Master Three Receiver
you should remember that there is

every reason why you should adhere
to the author's specification.
SELECTIVITY to the desired degree is
easily obtained with Colvern Coils. A
few turns to requirement should be re-
moved from the aerial winding and the
end of the wire reconnected to Pin
No.4.
RANGE depends to an extremely
high degree upon efficient coils
and it is very important that these
should have a very low high -fre-
quency resistance. To obtain this
Colvern Cons are accurate space -
wound. Experience proves that the use of
Colvern Coils increases the range of a
radio receiver. In the case of the Master
Three Colvern Coils give maximum range.
VOLUME is similarly dependant upon the
efficiency of coils. Logically, the signal
strength of distant stations is greatly in-
creased by Colvern Accurate Space -Wound
Coils.
Therefore be advised-adhere strictly to the
author's specification, you will be most
satisfied.

COLVERN
ACCURATE SPACE WOUND.

- COILS
Colvern Ltd., Mawney's Road, Romford.
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The 1928

"SOLODYNE"
HUNDREDS

ARE

BUILDING

IT

HUNDREDS ARE BUYING

PETO-SCOTT
GANG CONDENSERS

SHIELDED GANG CONDEN-
SER as illustrated, complete,
mounted on26" x 12" Copper
Covered Plywood Baseboard,
Four Copper Screens, Front
Screen. 0005 Log Mid -Line
Triple Gang Condenser, in-
stantly and independently
adjusted, fitted with extra
micrometer balancing adjust-
ment .. .. 64 10 0
Silver Marshall Drum Drive
15/- extra.

SET OF SPECIAL COILS AND
BASES, 25o/55o metres, as
specified, Laboratory Tested

562 0
Set of Long -Wave Coils

62 5 0
STANDARD M.W. WAVE -
TRAP .. 15/ -
POLISHED MAHOGANY
CABINET as supplied to
" Modern Wireless "

62 7 6
Baseboard extra.

WE STOCK ALL THE PARTS
FOR THIS WEEK'S BLUE -PRINT
SETS. SEND FOR DETAILED

PRICE LISTS.

PETO-SCOTT
77. City Road, London, E.C.1.

COMPANY, LIMITED,
62, High Holborn, London, W.C.

P.S. syrr

APPARATUS TESTED.
(Continued frp;re page 4154.)

cent superior to that of a similar length
of aerial consisting of, ordinary single -
stranded wire. We have no hesitation in
drawing to the attention of our readers
this Negrolac aerial.

BURNDEPT SCREENED VALVE HOLDER.
The new screened -grid H.F. valve requires

a special type of holder, as it has three pins
at one end and two at the other, and these
two ends are generally located at different
sides of an intervening screen. A specially
designed holder for these valves has been
produced by the Burndept people, front
whom we recently received a sample. This
holder 'consists of two separate brackets,
made of polished bakelite, which are
fitted with spring clips to take the valve
pins.

These spring clips are continued at their
bases to form soldering tags to enable
effiCient . connections to be obtained.
Additionally, screw terminal devices are
supplied. The two brackets which form the
holder are supplied mounted on a wooden
baseboard bearing full details for their
fixing. As is stated, the baseboard serves
to- indicate .the distance apart of the two
pillars, or, alternatively; can act as a tem-
plate for those who require an ebonite
panel on which to mount the two halves of
the valve holder.

A practical . point in the design of this
Burndept holder which will appeal to con
structors is that the holes in the brackets
provided for.mcamting purposes, are slotted.
Thus, after The component is screwed down,

discrepancy in the distance
between the tw6 bracketg can be very easily
rectified. The holder is excellently moulded
and produced and takes the valve very
snugly. The price is 98.

T.C.C. ELIMINATOR.
The Telegraph Condenser Co., Ltd., have

issued a second' editron of their popular
bdok, " How to Build Your Own Elimina-
tor." The author is W. James, and H.T.
eliminators, for both D.C. and A.C. mains
are described. The book is available free
to applicants, upon receipt of Id. per book
to cover cost of postage.

THE "SUPRA" H.T. BATTERY.
The advertisement for " Sure-a-lite "

High Tension Batteries, in our issue of
January 21st, quoted the price of, the
new " Royal " 100 -volt battery as 14s. 9d.
The correct price is 14s. 3d. In addition,
it has been found that there are difficulties
which prevent the use of the name " Royal ".
so it has been decided to give the new
battery the name " Supra."

THE "FORMO-DENSER."
The Formo-Denser used in " The Long -

Short " Crystal Set, which was described
in our January 28th issue, is a " -0005 Max,
Type C." and the exact price is 2s. 6d.

ABSOLUTELY NECESSARY
to every Wireless and Electrical enthusiast
Our new 136 page eatekgue containing the

LATEST AND BEST -- FREE
Send To -day

efalagG RAFTON COMPANY

Dept. P.W., 54, Grafton St., Tottenham Crt. Rd. W.1

THE WORLD'S BEST

VALVE 3/6ONLY
GIGANTIC SUCCESS OF
REDUCED PRICE
TRIUMPH OF BRITISH SKILL
P.R. SUPER DULL EMIT-
TER VALVES challenge
comparison with ANY
OTHER VALVE ON THE
MARKET. Don't imagine
for one moment that
they are rubbish -such
as bankrupt stocks or
cheap foreign valves.
It was only by
the lucky discovery
of new elements
andnewmethods
of manufacture
that the P.R.
VALVE at 3 0
became an
establishedfact.
Hither-
to, ithad
been
soldat
8/6.

L.P., H.P.,

Old Price
8F6

NO
BETTER
- CAN 

BE BOUGHT
ANYWHERE.

NOW ONLY

Post & Packing 4d.
'Phone 2 Valves for 6 9

your Post & Packing 6d.
order : 3 Valves for 10,-

City 3112. l'ost & Packing 6d.
Pay the Post- 4 Valves for 13 -

man C.O.D. Post & Packing 9d
R.C., and DETECTOR 2 and' 4 VOLTS.

Type

PR 21PR

PR 4
PR 3

PR 5
PR 6

RP 7
PR 8
P 9R

PR 10
PR 11

Fil. Fil.
Vte. Amp.

Imp.
Ohms

Amp
Far.
15
122

2
2
2
2
2

4
4

066
0

.06
06

1155

.06
15
.06

 0
066.

35.000
25,000
18.000

120,000
40.000
30,000
12.000
23,000
19,000
11,000

120,000

M/C

44 L.F.
40
20

8

4 H.F.
43 Det.

15 Det.
91.55k. .:5565

6 -55 L.F.
40 33 R.C.

P.R. POWER VALVES are stiperb and cha lenge
comparison with any other no matter the
make or price.

Valves R; I '10 2:330 2 11:021
7 6 Each. Post and Packing 4d.

Sets of Valves made up to any requirements.
MATCHED VALVES for intermediate stages

specially selected 6d. per set extra.
All valves despatched under guarantee of Money Back
in Full if not satisfied.- All valves are carefully packed

and breakages replaced.
17, St. Paul's Buildings,
29, Paternoster Row,

LONDON, E.C.4.

SUPERIOR CABINETS. Hand made of selected
timber. Hand polished. Well finished in every detail.
MELODY MAKER. Solid Oak, 216. Solid

Mahogany, 31/6. Solid Walnut, 37/6.
MULLARO MASTER 3. Solid Oak, 17/6.

Solid Mahogany, 27/6. Solid walnut, 33/6.
BASE BOARDS. 9 MM. e I in. Plywood 1/6.

Any type of cabinet quoted for to your own design.
JOHN J. DUNSTER & SON, 5/10,
Temple Yard, Temple Street, London, E.2.

P. R. VALVES

THE
WORLD'S

BEST
VALVE.

THE
WORLD'S

BEST
VALUE

7/6
Poet and

packing 43.

DoesYOUlk_
11.11/11411TERY -7

1.a5 igLitlis!

FREE. ry
11:trteesrtiiensg nd

whichi1 sat
cllrteird letterw

easilyl
H.

understand and fully appreciate. Sound advice on on th
way to choose! the correct battery. for your set. A
" Life Chart and " Right Choice table of

RIPAULTS SELF -REGENERATIVE
H.T. DRY BATTERIES
which give 50% longer life.

All sent Free to those who write for folder PIO.
RIPAULTS LIMITED, King's Road, London, N.W.I.



Popular Wireless, February 4th, 1928. 1165

N

EYO
AERIALIA

V
Makes All Sets Portable, and a Portable

Set MORE Efficient.

of others. GET THE H"OV"EY AND DEFY THE WEATHER, STORMS
in comfort without any worry or interference. Profit by the experience
kingdom were able to get splendid reception and enjoy their programmes

When outdoor aerials were blown down and wireless sets put out of action
by the recent snowstorms and gales, n"OV"Eii owners throughout the

- AND GALES. It would be a good plan to get the IVOV"Ev even if you

2'6
already have an outdoor aerial. Improves reception immensely. Gives
sharper and more selective Tuning. GET YOUR, n"OV"Ev TO -DAY.

n"OV"Ey Standard (Round)
Indoor size 12 ft. x 21 ins.
diameter. Best quality
white insulated wire. Three
round spreaders. Improved
rubber Insulators. Large
terminal for lead-in attach-
ment. Neat appearance.
Gives maximum results
for crystal or valve
sets. PRICE 216

n"OV"Ey SUPER (Flat)
Size 12 ft. x 41 ins. Made
of special multi -stranded
cable giving greater con-
ductivity than usual
aerial wires. Best quality
ebonite spreaders. Im-
proved rubber insulators
at each end. Large ter-
minal for lead-in cf6
attachment. PRICE ti

ii"OV"Ey SUPER (Silk)

Dimensions and style
same as Super Flat. Made
of best English Flex. In
either of 4 colours, Old
Gold, Red, Silver Grey
and Alarcon. An aerial
for the most palatial
Drawing Room. e% fo.PRICE

WOVEN' Aerials are obtainable at all Wireless Dealers or from the Manufacturers :

THE H"OV"EY AERIAL CO.,
10, Red Lion Passage, London, W.C.1

rsidiral

A 1/- BLUE PRINT FREE!
With every copy of the FEBRUARY ISSUE of MODERN WIRELESS which is now
on sale there is a magnificent BLUE PRINT. This accompanies the description of

THE "MUSIC MASTER"
A three-valver designed and described by W. James, embodying the most popular arrange-
ment of three valves in the most efficient manner. It is an excellent Det.-2 L.F. circuit which
will give you full loud -speaker results from a large number of stations.

In addition, there is the
UNIVERSAL SHORT-WAVE SET

A two-valver designed by W. L. S. (who writes " P.W." Short -Wave Notes) suitable for
both short-wave, ordinary and long -wave reception-just the set you may be looking for.
Then there is the " ALL -TURN " CRYSTAL SET, a " SUPER -HET.", a FOUR -
VALVE SET, a long article on the 1928 SOLODYNE, an article entitled " ANOTHER
FILADYNE CIRCUIT," and so on-some forty or so important and really readable and
useful articles.

YOU MUST NOT MISS THIS MA GNIFICENT ISSUE!

On Sale Everywhere. MODERN WIRELESS Price 1/-
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7x 6. 1/3
8x 6, 1/4

10x 8, 2/1
10x 9, 2/4
12X 10, 3/-
14X 12, 4/-
14X 7. 2/7
16x 8, 3/2
8x 5, 1/2

Sure-a-lite cells are larger than those in other H.T. bat-
teries. Therefore Sure-a-lite give greater efficiency, un-
equalled recuperating powers, long life and silent working.
We make no attempt to cut our prices ; you get full value
for money from Sure-a-lite batteries and you will continue
to do so.
The new Snre-a-lite batteries will be on sale immediately :
they incorporate a Grid Bias battery and are supplied sealed
and with a deep dust proof cover.
Rely on the battery experts-and ask your radio dealer-he knows!

SURE -A-LITE "Supra '1'08:ve:11:741:

"Giant " 60 volt 10/6.
100 volt 17 /6.

These incorporate Grid
411C/S7F,RED Bias up to 6 volts.

BRINGS MOST IN - GIVES MOST OUT

Ezs
9x 6, 1/7

II X 8, 2/3
12x 8, 2/6
I2x 9, 2/10
1 4 x 10, 3/5,
16x 9, 3/6
21 x 7, 3/7
24x 7. 4/..

thick.
Post Free.

Money back guarantee that each and all Panels are
free from surface leakage. Megger test Infinity.
CROXSONIA CO.,10, South St., Moorgate, It..C.2

'Phone Clerkenwell 7853
Agents : John Henry Smith 139 Anlaby Rd., Hull.

L. H. Helier. 82 Chamberlin Rd., Norwich.
A. Stredwick & do., 27. The Market, Chatham.
Boynton & Co.,Ltd.,34,Bradford St., Birmingham

D-XELLENT !

,DXiCOILS
From 1/- D X COILS, LTD. London, E.S.

HEADPHONES REPAIRED.
Rewound' and re -magnetised 4/- per pair Loud
Speakers repaired 4/-. Transformers rewound V-

Owrgvi°n41eed :delrgVgitez4iLirashNtf:VLki
MASON & CO., 44, East Rd., City 8d., N.1.

CONDENSERS
of ,QUALITY

No mass production methods are employed in the 'L -
I'', manufacture of Camden Condensers. Every Con-
77- denser is stamped with a Serial No., and accom- E

paned with a guarantee of 6 months' real service.
Telegrams: KAMELCO, Telephone: Runcorn let E

Send for list and Orkes to
= Camden Electrical Co., Stanley Chambers, Rongerik. E.
F111111111111111111111111111111111111111111111111111111111111111111111111fflF:

THE BATTERY COMPANY,
92, Hurst St., Birmingham

When Valves get out of hand-
\ I, /;/ //

PUT S/T AM IN COMMAND
Valves cannot perform at their best

'without the aid of SifamRadio
,.."" Meters. Tune with your eyes

LZ ose the dial and get perfection
of tone and fidelity.

Free Leaf-
let. 'Distor-
tion,' from

10a, Page St..
Westminster,

M.B.58. S.W.1.(Dept.P.)

RADIO DEALERS.
We oiler traders finest value obtainable. Write
tor List D13 and save money. Trade only supP, tea.
SUPERLAMP- LTD., 92-94, Paul St., 2.0.2.

REG2
A RADIO
EXPERT
writes:-

"I have now
thoroughlytest-
ed your RD40
Detector, both
on crystal and
reflex sets. I
have found it
very satisfac-
tory in every
way, it is very
efficient?'

Shield for
same 6d,

" RED
DIAMOND "

THE RECOGNISED DETECTOR -
FOR ALL CIRCUITS USING
CRYSTAL RECTIFICATION. By
Insured Post 0/3 or 2/9 with
shield. Can be mounted on
brackets or through panel. Ones
set always ready. Not affected
by vibration. Each one is tested
on broadcast before despatch, and
Is perfect. Of all high-class Radio
Dealers or Sole Makers:-
JEWEL PEN CO.. LTD.

(-Radio Dept, 461.
11-22 Gt. Sutton St.. LONDON, E.0.1.

PLEASE MENTION "POPULAR WIRELESS "
WHEN REPLYING TQ ADVERTISEMENTS

I SHORT-WAVE I
NOTES.
By W. L. S.

SHORT-WAVE broadcasting is truly
developing ! 2 X A D and our 5 S W
can now be heard very frequently

carrying out two-way working like.a frisky
couple of amateurs on low power, and they
often- do duplex work ! One night this
week the writer heard them on the latter
tests, and each station was apparently
reproducing the other on a loud speaker in
the studio, so that by listening to either of
them you could hear the whole conversation.

This probably means very great improve-
ments in future attempts at transatlantic
relays.

- It is significant that the two biggest
broadcasting stations using anything under
200 metres are both in the twenties and not
in the overcrowded 45 -metre band. The
latter certainly has excellent tarrying
properties, but it is rendered almost unusable
at times by the appalling number of
stations crammed into one or two metres.

A Short -Wave Attraction.
One of the' joys of short-wave reception,

from, the point of view of many, is the fact
that it is usually quite unnecessary to use an
outdoor aerial. A good length of wire
across a room above the, ground floor is
usually all that is needed to give perfectly
satisfactory results, and the most mediocre
kind of earth seems to suffice. It is sig-
nificant that many amateur transmitters
have really excellent aerials erected for the
transmitters, and yet for. the sake of
convenience use their receivers in con-
junction with small indoor affairs, and find
that they work perfectly well.

It is rather, amusing sometimes to reflect
on the early days of short-wave reception,
when it was emphatically stated that really
first-class earths were necessary, or the
set would be unworkable on account of
hand -capacity effects, etc. The writer has
an old article in which it is stated that
" it is necessary to use chokes in the
leads to the accumulator, or it will be found
that movement, of the feet under the table
has an excellent effect as a vernier control ! "
And the writer, it might be mentioned, is
now using a -short-wave set without a choke
of any kind, and with no' earth. Hand -
capacity effects-nil ! -

The " Ham's Paradise."
Then came the craze for long extension

handles, and so on, which helped to pre-
vent the tiniid from taking any interest
in short-wave reception - Now we 'have
commercial sets like the Igranic which have
to be examined fairly carefully before one
is sure that they are short-wave sets !

Which part of the globe might be termed
the " ham's paradise ' ? Several. countricz
" boast " of ihe bad radio conditions
prevailing, presumably GS_ an excuse for
the inability of their representatives to
establish 'records, but we seldom hear of
one which claims extraordinarily good.
conditions. The writer is inclined to favour
New Zealand, with AuStralia as a possible
runner-up, Will readers afar off please
let us have their views
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LOUD
SPEAKERS
Mullard P.M.
Mulard, Model E
Edison Bell ..
Marconi Popular
Sterling Primax
Marconi, Model 75
Marconi, Model los ..
Whiteley Boneham Bake-

lite
Whiteley Boneham Oak
M.P.A. Plaque..
M.P.A. Cabinet
M.P.A Table Grand
B.T.H. Cs ..
Dundas
Little Sparta
Lissenola Cone
Amplion A.C.z
Amplion A.C.2
Anaplion A.C.3
Amplion A.C.4 M.
Amplion A.C.5

.

.

.

 4 0 0

. 5 5 0

. 2 10 0
1 10 0
2 15 0

1 9 6

2 12 6

1 17 6

3 15 0

4 4 0

0

5 5 0

3 5 0
2 2 0
2 2 0

5 5 0

3 15 0

5 5 0

4 4 0

3 3 0

2 2 0

HEAD-
PHONES

s. d.
Ridley Headphones ..
Ultra Non Adjustable..
Adjustable ..
Ericsson Headphones ..
Brown Featherweights
B.T.H. Headphones
Telefunken

O 5 11
O 9 6

O 12 6
O 12 6
1 0 0

O 15 0
0 13 0

TRANSFORMERS
Igranic
R.I.-Varley Straight Line
R.I.-Varley Popular
Ferranti A.F.4
Ferranti A.F.3
Ferranti A.F.5
Croix ..
Dundas
Lissen
Formo
Brandes
Eureka ..
Marconiphone

. d.
0 16 0
1 5 0
O 15 0
O 17 6
1 5 0
1 10 0
O 3 6
O 4
O 8
O 10
O 15
1 1

1 5

VARIABLE
CONDENSERS
.0005 Everest S.L.F. Condensers, 4/-
.0005 Burton S.L.F. Condensers, 6/-
moo5 Ormond S.L.F. Condensers,11/-
moo5 Jackson Bros. Condensers,11/6
0005 Jackson Bros. Slow Motion,

16/6
mo05 Devicon Square Law .. 6/-
.0005 Devicon Square Law, Vernier,

7,6
0003 Condensers of the above

make in stock.
3/9, 5, 9, 5/9, 10/6, I5/6, 5/6, 619

When writing state requirements fully
to save risk of mistakes.

2 Terminal Strips ..
4 Terminals .
a Coil Base, 6 -Pin ..
I .0005 Condenser S.L.F.
I .0003 Condenser S.L.F. 5
a H.F. Choke, R.I. .. 9
3 Valve -holders .. 6
a Cabinet .. .. 1 0
a Pair Brackets .. 0
a 6 -Pin Coil, B.B.C. .. 5
I 6 -Pin Coil, Daventry - 5
I.2 v. 40 -act. Accumulator 16
x P.M. x A Valve .. 10
I P.M. a L.F. Valve .. 10
a P.M. 2 L.F. Valve .. 12
2 6o v. H.T. Batteries . , 19
I 9 v. Grid Battery .. 1
a R.C. Unit, RI. .. 1 0
x L.F. Transformer, R.I. 15
I .0003 Condenser and 2

Meg. Leak .. .. 5
a Benjamin Switch .. 1
2 Spade Terminals .. 0
8 Wander Plugs .. 0
I Panel 18 in. by 7 in. .. 5

28 18 2

RADIO
sea.

I
Ridley's is the largest house in the North for Radio Goods, and one of the
largest in the country. You can always depend upon satisfaction -I guaran-
tee to refund your money in full if dissatisfied, and orders will be despatched
immediately received. Deal with the House of Satisfaction-RIDLEY'S.

PARTS FOR MULLARD MASTER THREE
MULLARD PARTS RIDLEY PARTS

s. d. 2 Terminal Strips, 2) by £
0 2 by I..
1 Terminals ..
1 Coil Base, 6 -Pin ..
6 0oo5 Condenser S.L.F.

.0003 Condenser S.L,F.
H.F. Choke
Valve -holders
Cabinet ..
Pair Brackets ..
6 -Pin Coil, B.B.C.
6 -Pin Coil, DaVentry

v. Accumulator D.F.G
P.M. I A Valve ..
P.M. x L.F. Valve ..
P.M. 2 L.F. Valve ..
xoo v. H.T. Battery..
Grid Battery..
R.C. Unit Lissen
L.F. Transformer, Formo
Cond. and Leak, Fixed
Switch, Benjamin
Spade Terminals ..

4

I

I
I

I

I

s. d.
O 8
0 4
1 0
3 9
3 6
4 6
3 0

1 0 0
O 8
5 6
5 6
8 6

10 6
10 6
12 6

8 6
1 0
4 0

10 6
2 0
1 0

2 0
8 Wander Plugs .. 0
I Panel, 18" by 7" by 4" 5
3 Yds. Red and Black Flex 0

2
8
3
5

26 3 11

BUILD THE " COSSOR
WITH RIDLEY

S.L.F. Variable Con- f, s. d.
densers, 0005

2 Slow Motion Dials .. 5 6
a t000x Fixed Condenser 1

.ocio3 Fixed Condensers 2
2.002 Fixed Condenser 1
x oor Fixed Condenser 1-

r a-microfarad Condenser 2
2 Grid Leak Clips (Lissen) 1
x Grid Leak, 4 megohm

(Lissen) 1
a Grid Leak, 25 megohm

(Lissen)
a Grid Leak, 3 megohm

(Lissen)
Valve -holders 3 0

0
0
6
6
3
0

MELODY MAKER"
COMPONENTS

s. d.
Panel- Switches 1 6

I Variable Resistance
for B.B. mounting 0 9

9 Terminals .. 0 9
Connecting wire, insulated 1 3
x yd. Systoflex Covering 0 3
a Black Panel, 21 in. by

3 6
x Black Terminal Strip,

2/ in. by Ij in. ..
a Cabinet, 21 in. by 7 in.

1 0 x 2IoD " Cossor " Valve
x exoRC " Cossor " Valve

1 0 x 2roP " COSSOI " Valve

1 6
1 0 0

10 6
10 6
12 6

I Lassen Transformer .. 8 6 85 1 3
Wonderful Offer of COSSOR MELODY COILS, remarkable value,

offered at 4'6 each.
Electron Aerial Wire, ioo-ft. coils,

1/8 each.
Superial Aerial Wire, too -ft. coils,

2/6 each.
Edison Bell Fixed Condensers, 000i

-0002, .0003, .005., 1/- each.
Benjamin Rheostats, 6 and 3o ohms,

2/9 each. Lissen panel type, 7
and 35 ohtns, 2/6 each.

Microstats, baseboard type, 31- each.
Resistance Capacity Coupling Units,

Ediswan, 71- ; Lissen, 4/- ; Cosmos
(unit only), 8/-; with Valve -
holder, 10/-.

Coil Plugs, wedge type, nickel
connections, per doz., 4/-.

Coil -holders, Lissen 2 -way, 4/6.
Mansbridge Condensers, a mfd., 2/6 ;

2 mfd., 3/6.
Edison Bell Lows Loss Coil -holder

for baseboard mounting, 1/-.
Benjamin Filament Switch, 1/- each.
Colvern 6 -pin Bases, 1/6 ; Formers,

4/-.
Basket Coil -holders, 9d. each.
Neutralising Condensers, Colvern

panel type, 3/6 ; baseboard, 3/6.
Grid Leak Holders, 68. each.
Panel Brackets, 6 in. and 9 in., per

pair, 9d. and 1/-.
Edison Bell B.F. Chokes, 4/6 each.

SPECIAL OFFER OF CABINETS
I have just bought a number of well -made Oak Cabinets, highly polished,
with hinged Lids at top, size 21 in. by 7 in. I am offering 1 5/...
these to buyers of complete parts only at actual cost. EACH A

RIDLEY "''''''

BARGAIN COLUMN

BANK-
RUPT

STOCK
purchased for quick clearance
and offered at bargain prices.

72 -yd. COILS RED AND BLACK
FLEX, usually 105. My Price,
6/9.

Devicon Variable Condensers, 00I,
2/- each.

Catwhiskers, an a 1d.
Miniature Ebonite Switches, W.

each.
41 -volt Flash -Lamp Batteries, 311

per doz. .

Neutron Crystals, 11d. each.
Hertzite Crystals, 66. each.
'0002 Devicon Variable Condensers,

3/6.
4 -volt Frelat Valves, 3/- each.
4 -volt Frelat Power Valves, 3/- each.
Murray Valve -holders, 66. each.
Antimicrophonic Valve -holders, 106.

each.
Ebony Anti-
microphonic
VALVE -

HOLDER.
Cheapest on
the market,
considering
quality.
Base - board
mounting.

1/-.
Leather Accumulator Carriers, 1/3

each.
Single Circuit Plugs and Jacks

combined, 3/-.
H.T. Voltmeters, 0-13o, 4/3 each.
Bretwood Var., Grid Leaks, 2/- each
Cleartron 6 -volt Valves, 2/6 each.
30 -ohm Rheostats, 96. each.
Mans. Fixed Condensers, .5, 6d.

each.
Fixed Condensers, .25,

each.

JACKS AND PLUGS
Single Circuit Jack, open, 1/3.
Double Circuit Jack, closed,

1/6. -
Filament Jack, Single, 1/9.
Filament Jack, Double, 2/3.
Plugs, 1/6, 2/- and 2,9 each.
S.P.D.T. Switches, 6d.
D.P.D.T. Switches, 9d.
.0005 S.L.F. Condensers, 3/9.
Push-pull Switches, 9d. II

Baseboard Rheostats, 11d.
ICI8 -in. Panel Brackets, 6d.

Bars Solder, 3d. each.
Fluxite, per tin, 4d.
Red Diamond 2 -way Coil -holder,

geared, 2/6 each.
Valve Windows, 64. each.
Transfers, per packet, 3d.
Voltmeters, single reading, 2/-.
Hydrometers, 2/- each.
Grid Leaks, 6d. each.
" Sovereign " Coil -holders, 9d. each.
Brown H2 Loud -speakers, shop-

soiled, usually 5o/-. Offered at 35%.
Basket Coil -holders, 9d. each.
China Valve -holders, 4)d. each.
m003 Condenser and Grid Leak,

2/- each.
Scrap Ebonite, 8 square inches a 1d.

(in 5/- parcels only).

6d.

CECIL
"RADIO HOUSE," MIDDLESBROUGH 'Phone : 1366 M'bro.
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THE IDEAL
PATENT FOUR-

POLE BALANCE
ARMATURE UNIT
FOR THE CONE TYPE

LOUDSPEAKER

A customer writes us " It is indeed an
' Ideal ' Unit."
It is ideal because the results obtained are
perfect. The Unit is of the Patent balanced
Armature type, a special steel is used for
the magnets ; which makes it extremely
sensitive. Further, the Armature. is care-
fully damped to cut out all resonances which
are liable to distort reception.
The Unit is_ complete with padded felt
washers to receive your own cone.
A wireless critic writes : " At a cost of
under 3o/- it makes one of the best cone -
loudspeakers anyone could desire.'

Price 25/- -

The "Ideal" Blue Spot
Cone Loudspeaker (It )

at £2 :2:0 complete, includes this famous
balanced armature unit. It is fitted with
a 16 -in. free -edge cone which is capable of
taking great volume of sound without
blurring. It reproduces both the upper
and the lower tones with faithfulness, it
requires no 'adjustment of the driving unit
whatever the power of the volume being
used.
Can be supplied in the form of Home Con-
StruCtor's Kit.

F. A. HUGHES & CO., LTD.,
204-206, Great Portland Street,

London, W.1
Telegrams -7." Distancing, Wesdo, London!'
Telephone-Museum 863o (Three lines).

Manchester Office -185, Princess Stieet.
Telephone-City 3329.

INSIST ON

BwEiispoli

NEWS FROM SAVOY HILL.
(Continued from page 1140.)

he takes any freedom with the " mike "
to criticise the Government from which he
recently resigned on a policy difference.

The Prince of Wales : Two Forthcoming
Broadcasts.
It will be welcome news to millions of

listeners that they will hear the Prince
of Wales on f wo occasions during the
next few weeks. The Prince has a fine voice
and style which are particularly suited to
the microphone, and the B.B.C. is to be
congratulated on making arrangements to
broadcast parts of the proceedings of
outside functions at which the Prince will
be present. The first is on Thursday
evening, February 23rd, when he is to
propose the toast of " The Shipping
Industry " at the annual dinner of the
Chamber of Shipping of the United Kingdom,
at the Guildhall, to which Sir .William
Seager, D.L., J.P., is to respond, 'and the
second, on Wednesday evening, March 21st,
is in connection with the annual banquet of
the Company of Master Mariners at the
Mansion House. A speech by the Prime
Minister will also be broadcast from the
banquet. The transmission in each case is
timed to start at 9.15 p.m., and will be heard
from London, Daventry (5 X X) and other
stations.

A Bristol Programme.
Listeners in the West will recall that in

November, Cardiff Station broadcast a
special week of Bristol programmes. On
Saturday, February 11th, Bristol has
arranged to give another programme
entitled " Bristol's Hour of Old Favourites,"
which has been arranged by Leigh Woods.
The items have been selected by -well-known
citizens, including the Lord Mayor, the
Sheriff of Bristol, Sir John Swaish, Sir W.
Howell Davies, Sir Frank Wills. One song,
"The Cottage by the Sea," was chosen by
Bristol's oldest resident --,,Mrs. Miller, of
Southmead. aged 105. The artistes include
William Parsons; John Collinson and
Kathleen Wills, and the hour will be packed
with favourites.

Sir Henry Wood's National Concert'
A progmtrome that is a mixture of the

familiar and the strange will be found in the
National Concert which Sir Henry'Wood
is to conduct in the queen's Hall on Friday,
February 10th. The ordinary listener will
welcome such favourites as the. " Bridal
Procession " from " LOthengrin," Berlioz
Overture to the " Roman Carnival," and
Strauss' Syinphonic Nein, " Don Juan,"
but he will be inclined to -regard as novelties
the Fantasy Overture by Edward Mitchell,
which is in the Carnegie Collection of. British
Music; and a new Sinfoniotta by_ Janacek.
The latter composer is the 'famous ezecho
Slovakian musician who received recogni-
tion in thei3.B.C. chamber concerts at the
Grotrian Hall last year. He is generally
regarded as the most significant figure among
contemporary Czecho-Slov-akian composers,
arid this Syraphony will be anticipated with
the greatest interest by all who watch the
trend of modern music. -

(Continued on page 1170.)

--WIRELESS
COMPONENTS

GIVE UNEQUALLED SERVICE

Jrder from this List and save money.
Orders 5/6 value carriage paid.

Under 5 6, 2d. per 1/- for packing, &b.
D.P.D.T. ANTI- MULTI -
CAPACITY BORER
SWITCH For Ebonite

ts-v, A Simple
1

. Tool.
8c Effective

1.74 4!

..1

Drills i in.,
'fain.,a t; etinii..&1

Drill only,
shan11,911.

WIRELESS
CA WM ETS

For Panels7"high
Width 8", Hinged

One hole fixing. lid, Oak, 12,17 -;
Off position. Self 14" 17 6; 18" 18 6.
cleaning contacts Mahogany 1  ex
EX GOVT. 600 OHM CHOKE COILS - - - only led.
SET OF FIVE LEDION COILS 150/870 METRES - - 1/3
SQUARE LAW CONDENSER '0005 MFD. AND DIAL 3/6
FLASHLAMP BATTERIES 4. -VOLTS DOZEN LOTS 3/10
SUPER VALVE 36v. H.T. BATTERY AND PLUGS - 41-
COLVERN-MASTER THREE COILS - - - 7/6 and 8/6
HIGH-GRADE IORANIC H -TYPE VARIOMETERS 4/6
BACK -OF -PANEL 2 WAY VERNIER COIL HOLDERS 3/3
RELIABILITY Adjustable 4,000 -OHM HEADPHONES 8/-
ANTIPONG BASEBOARD HOLDER with TERMINALS 1/3
,S 0 S 3 -BEAD HYDROMETERS 3'6; H.T. TYPE - 1/6
GAL. STRAINING WIRE, 7 STRAND, 100 FT. - - 1/6
EX -GOVT. MULTI CONTACT DEWAR SWITCHES 2/ -
CARRIERS FOR D.T.G. OR D.P.G ACCUMULATORS 1/3
UTILITY '0002 SQUARE LAW CONDENSERS - 2/9
COIL FORMER 46 -PIN TYPE AND INSTRUCTIONS 1/ -
MINIATURE S.P, KEY SWITCH AND KEY - - 8d.
SUPER -VALUE 2 -WAY GEARED COIL HOLDER - 3/-
TANGENT L.F. TRANSFORMER 6l-; LISSEN - 8 6
LISSEN GRAMOPHONE PICK UP 151- GRAM. UNIT 13/6
EXIDE W.J. TYPE 10 -VOLT H.T. UNITS - - - - 5
BULLPHONE WONDER CONE UNIT or GRAM. UNIT 15/
GOOD QUALITY HEADPHONE CORDS - - - 116
4 -in. FRICTION DIALS, FLACK OR MAHOGANY 316
EXPERIMENTERS' PARCELS 201- VALUE - - - 5/6
RELIABILITY WIRELESS GUIDE, POST FREE.

4. RADIO HOUSE.
HACAuLRY 57., HUDDERSFIELD

71 341 Grums:7HOROuCM"HuDOIRSFIELD.

PANEL PLATE TUNER

Ask your dealer to show you one
of these remarkable Units.

In itself half a set, no ebonite panel is required.
coils to change. Can be
any form of Cabinet.' BlaCk and

ntted to

with cliag,ratns for building 2 or
Gold Or Silver pal* Supplied

valver.

No

ISM

ILAVICI
Rega hhlle))
glIT 11/ II

1.1IP LOO"

Sat A. LAMPLUGH LTD.,
King's Rd., Tyseley, Birmingham.
Send for lists describing this unit and other high-class

components and sets.
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PRODUCTIONS
The wireless cabinet illus-
trated on the left, is but
one of the many styles and
sizes in the workshops of
V. C. Bond. Whether
you choose a cabinet from
our designs or commission
us to build you one, you
are sure of expert work-
manship and solid con-

struction.

Our Bedroom Chair and
Trouser Press combined is
not only a beautiful piece
of furniture, but a double -
purpose domestic servant.
It is an asset in any home.
Write to -day for illustrated

particulars to :-
ACTUAL MANUFACTURERS
V. C. BOND & SONS.
61, The Grove, Mare St.,

London, E.S.
'Phone : Clissold 0883. Est. 1899.
'Grams: Vee Cee Bee," Hack,

London.

AMAZING MODEL 103

SUPRECISION MODEL 1o3-Prince
of Multi -range Testing Sets, provides
the clue to all technical problems.
Of extra high resistance, it contains all
ranges used in Radio experimental work.

Order the model 103 to -day and
commence to obtain 100%
efficiency from your receiver.

Full details free from :

F. C. HEAYBERD & CO.,
8/9, Talbot Court, Eastcheap, E.C.3.

(One minute from Monument Underground Stn.)

"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 1 5/ -
NO SERIES DISCOUNTS. ALL COPY AND BLOCKS MUST BE IN
ADVERTISEMENT COPY SUB. HAND 11 DAYS BEFORE DATE
JECT TO EDITORIAL APPROVAL OF ISSUE TO ENSURE PROOFS

ALL communications respecting advertising must be made to :-

JOHN H. LILE, Ltd., 4, Ludgate Circus, London, E.C.4
'Phone : CITY 7261.

i;1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111Ei

901°W rtr
LOEWE RADIO

Get information about the Loewe High Vacuum
Resistances and Block Condensers, which every
expert should know. Please mail the coupon below

for free literature.

LOEWE RADIO COMPANY LTD.;
4, Fountayne Road, Tottenham, London, N.15.

Pox' aoAlgcy
TO THE LOEWE RADIO
COMPANY LTD.,
4, FOUNTAYNE ROAD,
TOTTENHAM, N.15.
PLEASE SEND ME YOUR LITERATURE
CONCERNING LOEWE HIGH VACUUM

I RESISTANCES AND LOEWE HIGH
VACUUM BLOCK CONDENSERS. .4.

I Name

Address

P. W. 4 2.

RESTORE
ITS

DELIGHT
WITH A
TOUCH

OF

'AMITE
it simplifies soldering

All Hardware and Ironmon-
gery Stores sell FLUXITE
in tins, price 8d.,1/ 4 and 2,8.
Another use for Fluxite-
Hardening Tools and Case
Hardening. Ask for leaflets
on improved methods.

FLUXITE LTD.
Dept. 324, Rotherhithe,

S.E.16.

FLUXITE
SOLDERING
SET-complete

or Lamp only,
2/6
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IT
STANI DS
OUT

TH E
"PEERLESS"
VARISTOR
In design the
"Peerless" Varistor
is recognised by the
home constructor,
the set manufac-
turer, and the
expert designer as
the neatest and
most compact com-
ponent in its class.
The reliability of
its performance is
assured by the high
class .quality of the
'materials used. Our
many years special-
ised experience in
resistance winding,
guarantees efficient
and lasting service.
Stocked in 3, 6, io,
15, and 20 ohms.

SPECIALLY SUITABLE
FOR THE

COSSOR MELODY MAKER
113 each.

The BEDFORD ELECTRICAL
AND RADIO CO., LTD.
22 Campbell Road, BEDFORD

LONDON:
21 Bartlett's Buildings, Holborn

Circus, E.C. 4

GLASGOW:
113 St. Vincent Street, c.2

NEWS FROM SAVOY HILL,
(Continued from page 1168.)

A Mabel Constanduros Play for LiVerpool.
A play entitled " The Strutham Amateurs

Present;" which is certain to make a special
appeal-to all those who take part or are
interested in amateur theatricals, will be
given by the Liverpool Radio Players on
Wednesday, February 8th. It is a farcical
sketch by Mabel Constancluros, whose
contributions, particularly of the last few
months, to the wireless programmes both in
the parts she has taken, and by several
delightful little -plays which she herself has
written, have made her one of the most
popular artistes of the day. The incidental
music will consist of famous Viennese
waltzes. The same evening Liverpool
listeners are offered an interesting variety
programme, when the artistes taking part
are Foster Richardson (bass), Ralph Collis
and Wilson Redding (entertainers), and
Pursall and Stanbury, whose original
syncopated songs are always enjoyed in
Merseyside homes,

An M.D. Broadcast Preacher.
. A well-known Wesleyan minister, the
Rev. Albert S. Hullah; M.C., Superintendent
of the Leysian Mission, is conducting the

-1jIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII!I! I III II 111111 111111 II IIIIIIIIIIIIIHL

1/- BLUE' PRINT FREE
With the February issue

of

MODERN WIRELESS
now on sale, there is a magnificent 1,' -
blue print of the " Music Master."
This is a fine three -valve set employing
one of the most efficient of modern
circuits.
The set was designed by W. James, and
is capable of excellent loud -speaker
reception from many stations.

GET YOUR COPY NOW.
Obtainable Everywhere.

:1111111111111111111111111111111111111111111111111111111111111111111111111111i:

Price 1 -

Lcnion studio service on Sunday, February
5th. Mr. Hullah spent five years in the
Army during ,the war, and was awarded
the M.C., after which he acted as Chaplain
to the Polytechnic, Regent Street, where he
was intimately associated with the after -war
work of reconstruction. His appointment
as Superintendent of the Leysian Mission,
the largest Public School mission, in the
City Road, London, E., dates from Septem-
ber; 1927. At the present time 1,500 young
people are associated with it, and much
social and relief work is carried out in one
of the most needy districts of the city. The
bulk of the financial support comes from old
scholars of Leys School, Cambridge.

CASTLE RADIO CABINETS.

"Ceases" and "Mullard " Cabinets from stock, het free.
E. Parnell & Sons, Birkenshaw, nr. Bradford.

A
NEW VALVE

for the
NEW YEAR

r. addition to the renowned K Type Valve we
have pleasure in announcing the introduction
of the new

FRELATDark /Emitter
POWER VALVES
which are destined to be the New Valves for
he New Year. It is the Valve you've long been

waiting for. It is the really long life Valve. It
ruarantees perfect reception at minimum cost
and consumption. Filament, Volts V6-1-7
Filament Amps. 'I Price 6/6. Also made to
take 4 volts at same price.
Other types available :
New K. Type made with
ebonitesockets2volts. Now
use only '2 instead of '3.
Price reduced from 4/11-
4/6. All valves sent Post
Free or C.O.D. Plus 6d.
:...111 particulars on request.

Price of POWER
VALVE

616

Sole Agents:
Continental Radio import Co. Ltd.
8, Spite' Square, Bishopsgate, Ed.
' Phone: London Wall 6318.
' Grants : Iladinenta, London.

- EASY PAYMENTS-
LOUD - SPEAKERS, HEADPHONES,
H.T.ACCUMULATORS. AnythingWireless
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. Gt. Portland St., W.1.

WET H.T. BATTERIES
Solve all H.T. Troubles.

SELF - CHARGING, SILENT, ECONOMICAL.
/Las (waxed) 21" x sq.. 1/3 doz.

.INCIS. new tyPe.11d. doz SACS 1 /2 doz
Sample dos. (18 volts), complete with
bands and electrolyte, 4/3, post 9d.
Sample urn, ad 10 on,,. booklet tree.

Bargain list free.
AMPLIFIERS 1 -VALVE iii . 2 -VALVE 30/,

2 -VALVE ALL -STATION SET £9,
P. TAYLOR, 57, Studley Road,

STOCKWELL, LONDON

REPAIR S
liy make of L.F. Transformer, Loudspeaker

or Headphones repaired and despatched within
48 HOURS-THREE MONTHS' GUARANTEE
with each repair. 4,. Post Free.

Terms to Trade.
TRANSFORMER REPAIR CO,

" Repairs ' Dept.
tv Lii,2,11 Area. Colliers Woo I London, S.W.19,

PLEASE be sure to mention
`POPULAR WIRELESS"
when communicating with
Advertisers. THANKS!

ACCUMULATORS
ON EASY PAYMENTS

High -Tension Accumulators built up from 20 -volt
sections (15/- each). Example: 60 -volt II.7 451 -
CASH, or 12/6 DOWN and 6 monthly payment.
of IV-. Carriage Paid. Satisfaction or money
back. Write for Lists to DEPT ti, COVENTRY

DIRECT SUPPLIES LTD 2
Warwick Row. COVENTRY
Any Wireless Goods sup-
plied on easy payments,aituifimula
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TECHNICAL NOTES,
(Continued from. page 1140.,

more than 2 per cent, and one or two of the
values were within less than 1 per cent of
the rated figures.

Filament Resistors.
In very many types of circuit it is

unnecessary to use variable rheostats for
the different valves, and it be comes a matter
of convenience to use the fixed, or semi -
fixed, resistors which have been on the
market for, I suppose, the past two or three
years ; owing to the convenience and cora-
pactnesS of these resistors as compared
with variable rheostats they are becoming
very popular with constructors and many
set manufacturers use them exclusively.

At the same time, like many convenient
devices, they really represent no more than
a compromise. It is obvious that the fixed
resistor, even though it is made on a
special compensating principle, does not
entirely compensate for variations in the
low-tension voltage, and if the voltage is
for any reason raised abOve its proper value
the resistor will allow more current to pass
through the filament.

Excess Voltage.
A 'freshly- charged accumulator usually

reads considerably above the conventional
2 -volts per cell -it may even give a voltage
in the region of 21 volts per cell, although,
of course, this voltage drops very rapidly
towards the 2 -volt standard when current
is drawn from the accumulator.

Nevertheless, when this freshly charged
accumulator is connected to the filaments
there is, -for the first few seconds, or even
for a few minutes, an unduly large filament
current passed. The fixed resistors, no
matter of what compensating type, are not
able entirely to prevent this temporary
overloading. I do not suggest that all
types of valves are likely to be seriously
damaged, but with somo types of filament,
which are operated in rather a critical
condition, there may actually be serious
deterioration of the filament due to this
temporary over -running.

Master Rheostat.
The simplest solution in these cases seems

to be to employ 'a master rheostat, that is,
a rheostat which is in seriea with the low-
tension accumulator and which, therefore,
feeds the current to the various valves,
each valve, of course, having its own fixed
resistor. This master rheostat, since it is
in series with the various valves in parallel
and since it carries the combined filament
current for the whole set, will usually be of
a fairly low resistance. Generally speaking,
you will find that a rheostat with a maxi-
mum resistance of 5 ohms will meet the
case. An important point to notice is that
the resistance element of this rheostat
should be capable of carrying the total
filament current for the whole set without
overheating. In the case of a multi -valve
set, the total filament current may  be as
much as I ampere, or in some cases even
considerably more.

Replacing the Switch.
It is a further advantage if the master

rheostat has definite " on " and " off "
positions, In this case it can be used as

(Continued on next page.)

CHEAPEST HOUSE FOR BLUE PRINT PARTS
WE ARE OPEN

ALL DAY SATURDAY Hours 9 a.m. to 8 p.m.
ALL DAY THURSDAY Saturday
A' 1_ DAY EVERY DAY 9 a.m. to 9 o.m.
IT IS IMPOSSIBLE TO ADVERTISE
ALL THE WIRELESS PARTS NOW ON
SALE, BUT IF YOU WANT THEM
TRY RAYMOND'S FIRST!
BE SURE YOU VISIT THE Bargain Window.
New 100 -page Catalogue. Profusely illustrated.
Price 1 /- Post FREE, allowed off first 10/- order

SET OF THE SEASON
COSSOR MELODY MAKER
COMPONENTS FOR SAME
Post £4. 10.0 Kit. Extra
2 Ormond 0005; 2 Do. S.M. Dials; 6 T.C.C.
Condensers, 001, .002, two .0003, .0001, 2mfd. 2 Grid Lk. Clips. B.B.: 1 Var. B.B.Rheostat;' 3 Dubilier Leaks. -25, 3, 4 meg.; 3
Lotus V.H. 1 Ferranti A.1.3; 2 Panel
Switches; 1 .Cossor Melody Wound Coil; Ter-minals. Name Tabs, Glazite, 9-v. Grid Bias
(all as specified).

gq

NOTE Polished Hi! 'Alf a VithniazdionStrip. FREE with above kit.
COSSOR VALVES, 2 at 10/6 ; 1 at 12/6
HANDSOME AMERICAN CABINETS,
hinged lid, with baseboard for 16/1 1
with above kit only. In mahogany 201 -

All Cossor Valves stocked,

Low Loss
Log-Midline

Now Model
Built for Wear

'0005 9/11 .0003

Including Slow Motion Dial.

":MULLARD MASTER THREE"
NO SOLDER --ONLY 20 WIRESTO CONNECT.

SET OF COMPONENTS
2 Strips, 1 Base, 2 J.B. Condensers, Climax Choke,
3 Valve Holders, Pair Brackets, Spade Terminals
Broadcast Coil, Bulgin Switch, R.C.O. Unit Type "A"'
R.I. L.F. Transformer, Mallard '0003. 2 Meg. Leak'
8 Wander Plugs, Flex, .A..E. L.S. L.S.- Terminals:

And 3 Mullard P.M. Valves.
ABOVE KIT £6 17 6

FREEwith above kit, 1 Aluminium Panel, 18 X 7,
drilled, and Grid Bias 9 v., and 100 volt. H.T.

18 x 7 CABINET IN OAK, WITH BASEBOARD,
FOE 16/11, WITH COMPONENTS AND VALVES.

All Stallard Valves Stocked.
CARRIAGE AND !PACKING EXTRA.

EIHSWAN NEW THREESOME
LIST OF COMPONENTS.

Three Coupling Units, Tubular Fixed Con.
denser, Multi -flex Cable and Plug, .0003Variable with S.M. Dial, 2 -way Geared CoilHolder, Connecting Wire, Red & Black Flex.
The lot post free 421- nett.
EBONITE PANEL 2/6 The two with
5 Ply Baseboard above kit only.
Ediswan Valves, 1016 each; Power 12/6.2 60 -volt Batteries (if purchased same timeas parts) for 1216 nett. Very good make.2 -volt Accumulators (with parts), 7/11 nett.All other accessories stockedPlease add sufficient for carriage.

THE NEW NO. 3
ORMOND S.L.F. CONDENSER

-00025, 516; .00035; 5/9; -0005, 6/.. With 4-in.
Dial. With Friction 55-1 4 -in. Dial. 61- each extra.
ORMOND, Square Law Low -Loss. 0005 9/6;
0003, 8)6 (1/8 each less no vernier); Friction
Geared, 0005, 15/... 0003, 14)6; -00025, 13/6.Straight Line Frequency Friction Geared,
.0005, 20/..; .00035, 1916. S.L,F. -0005, 12/-;
00035, 11/,FILAMENT RHEOSTATS, Dual, 216; 6 ohms or
30 ohms, 2/-. Potentiometer, 400 ohms, 2/6.
0001, Reaction, 41-; Air. Dielectric, 2/-; Neu-
tralising, 4/-; Neutrodyne, 21- Twin Gang,
.0005, 321-; Triple. 40/, H.F. Choke. 716.
Geared Dial, 51,

New Demonstration. Lounge Now Open.
Come and hear your sets, loud speakers,

etc., in comfort.

CALLERS' LINES (No Post)
TERMINALS. Nickel W.O. Pillar, 'Phone. 1/. doz.
(3 for 4d. with N. and W.) Brass do., 106. doz. (1d.
each with N. and W), all high quality. Valve -Pins,
with nuts, 2 a 16. Ormond Screws. 6 or 4 B.A., 6d.
dozen, with nuts; washers 12 a Id. Red and Black
Spades, screw at side, 356, pr. Plug and Socket. Red
or Black. 3d. Wander Plugs, Red or Black, 3d.
pr. (large good), 'Phone Connectors, Id. Flush panel

sockets and nuts 4 for 4d., 106. dozen Brass Spade
Tags. 6 a 16.' Large ditto, 3 a 16. Nickel Soldering
Tags, 4 a 1d. Valve Pins and Nuts, 2 for 158. Full
set of Circular Discs, for Panel. 66.
SOLDER, with 'Resin, 2d. foot. 1/16 sq. Bus Bar.
2 ft. 1d... Tinned Cepper,. 16 and gauge, round, 9d.
per 1 lb. D.O.C., lb 20 gauge, ad.' 22 gauge, 9d.;
24 gauge, 106.; 26 gauge, 11d.; 28 gauge. 1/-; 30
gauge, 112. D.S.0 and LITZ stocked.
GRAND VALUE IN GRID BIAS. 4)-v. tapped
li-v 101(1. & 11'; 9-v., tapped 1)3, 116. 1/9, 21,
AERIALS. -100 ft. 7/22 EBONITE. GRADE A.
Hard drawn. 1/11. Extra Stock sizes, 6 a 6 and
heavy. 212. Phosphor 49 7 a 5. 1/3; 8 a 8. 1/6;
strands, 116. Electron 9 a 6 1/9; 10 a 8. 219;
stocked. Special INDOOR 12 a 6, 219; 12 a 8. 316;
Aerials, phosphor, with 12 a 9, 41.; 14 a 7. 416.
ebonite separators and Crub- ALSO UT TO SIZE while
ber rings (12 ft. a 8 you wait at id. per sq.
strands) total 100 ft_ 4/6. inch 3/16th, and id. sq.
0.V., 2)6.. Rubber Lead-in inch for lin. Special cheap
highest quality, 10 yds. panels for Crystal Sets.
1/.; 10 yds. 1/3; 10 yds.
116. Extra heavy, 2d. and
3d. yd. IL & B Twin
Flex (best). 6 yds., 10d.;
12 yds., 1)6; 36 yds., 4/-;
Ins. Hooks, 2 for lid. Egg
Insulators. 2 for 156. Ins
Staples, 4 a Id. Earth
Tubes. Copper, extra value,
1/11 and 2/3. Climax.
5/ (also at 2/6).
HEADPHONE CORDS.
Good quality. 1/3, 116.
Loud Speaker Cords, 1/9.
4 -way Battery Leads. 21.;
7 -way, 3/6.
ORARED COIL STANDS.
2 -way. 213, 2/6, 2/11 up.
3 -way, grand value, 5111.
Back of panel from 3/11.
All ebonite and best CRYSTALS. Severe' te,
quality. Only needs seeing, 1/6; Shaw's sealed genuine
Newey, 0.3.0.. Lotus, Hertzite 8d. 1/-; Wyray.
Polar stocked 1/8; Neutron, 1/-.
VALVE HOLDERS. Ant -Microphonio, 1/2, 1/3, 1/6.
W.B., Lotus, Benjamin, Burndept and all good makes
stocked. Cheap B.B. V.H., 6d.
SWITCHES on Porcelain, PERMANENT DETEC-
D.P.D.T., 113; S.P.D.T., TORS. Red Diamond (aSid. and 105d. Sound topper), 2/, Lion Micro
quality. Panel switches. (latest, cannot be equalled),
doublebonite handle. worth

closed/rownie,
2/6. E

8.P.D.T., 1/-; Detectors, 1/-,
D.P.D.T., lie. Insulating 1/3. Micrometer, 2/.;
Tape, 43.A. OoPPerfoil, 441. Service do., 2/6 (both with
foot (6 in. wide). Grid crystal). Cat's -whiskers,
Bias cup, 68. Panel 2d., 3d. Set of 6. 4d.
Brackets, aid.. if. pair BASEBOARDS stocked
Shorting Plug, 3d. in standardsizes.

H.T. BATTERIES. Nc
cheap and nasty batteries
sold here; only highest
quality at lowest prices.
Adico (Trade test award
best given) 60-v., 6/1.1;
100-v., 12/6. .Dr. Nesper,
60-v., 6/11; 100-v., 1116.
These are extra value. Also
good make, 60-v. 5/11;
100-v., 10)11. 1.5 L.T.
Hellesen's, 2/6. Adico, 1/8,
2/... D.T.13., 2/, Flag, 2/,
COIL PLUGS. Ebonite
on Base, 616., 71d.
Lotus, 8d. Burne-Sones,
1/9. Low -Loss. Bid. and
1/-. Various stocked.

COSSOR MELODY COILS, wound to specification
with D.8.0. wire, very special price, 4111 (on an extra
special tube with Systoilea. 5/6. Also D.S.C. wire
stocked, 20 and 32 gauge.
Push-PuU Switches,1 /-.
Cat's-eye Bulbs. 3d. ea.Battery Testers, 3d.
Safety Fuse and Bulb,
8d., 1/., 1/6. Grid Leak
Clips for baseboard, 66.,
9d. ea. Brownie De-
tector parts stocked.
Mounted Inductance
Coils, 30, 40, 50, 60, 75,
100, 150, 200, 250. in
various makes from V-.
Clix Plugs & Sockets.

Flashlamp Batteries.
Adico, 41d. Dr. Nes-

per. 456., 4/3 doz. Ever -
ready, 60. Battery Clips,
66. doz.
Glazite, all colours. Also
line connecting wire, various
colours, 56. for 5 feet.Voltmeters, 0-12, for
L.T. 3/6, 3/11. Also
double reading for L.T. and
ELT., extremely good
guality,__6/11. 7/11 each.2mfd.Mansbridge.2/11.

Headphones, all 4,000 ohms. Dr. Nesper de Luxe,
1927 model, reduced from 10)6 to 7)11. Dr. Nester
Adjustable, latest model, 1116. Dr. Nesper Loud
Speakers, horn type, 17111 to 30/,
DON'T FORGET OUR BARGAIN WINDOW;

AMAZING VALUE
BROWNIE CRYSTAL
SET (200/1.700 metres)
Latest Model No 3. 12.6.
Pair 4,000 ohm Head-
phones, 716. Aerial and

/11.Lead-in 2
The above lot I

CALLERS
Please make out your
list for orders over 20/-
ff requiring component
parts for any set and
we will give you a
fixed inclusive price.

WE ARE OPEN
ALL DAY SATURDAY
ALL DAYITHURSDAY
ALL DAY EVERY DAY
Hours 9 a.m.to 8p.m.
Sat. 9 a.m. to 9 p.m.
Sunday morn i no 11-1

PERSONAL
SHOPPERS

P %

.RAYMOND
27 & 28a LISLE ST., LONDON, W.C.2
Come to LEICESTER SQUARE TUBE

IMPORTANT BE SURE IT IS
THIS ADDRESS 18 RATMONDS
AT THE BACK OF
DALY'S THEATRE 'Phone: Gerrad 4637
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ELECTRADIX BARGAINS
For Television Experi-
ments or Display on
screen of your sum-
mer snapshots, spot
lighting or coloured
advertisements.

ELECTRIC TABLE PROJECTORS on Swivel
Stand. Gun body. focussing 4 Fine Lenses, 4 ft.
picture at 10 ft. Socket cord and plug for 220
volts. Cost £4. Price 26/. and 30/, 100
watt focus lamp. 9/-.

MOTOR GENERATORS. A.C. to D.C.  220
volts to 100 volts, 2 amp. to 8 volts, I amp.,
£3 10s. ; 240 volts to 50 volts, 4 amps., £1210s. ;
240 volts to 18 volts, 8 amps., £8 10s.

ALTERNATORS. High frequency, Watford. &
Newton, 500 cycles, £3 10s. , 2 kw., 500 cycles,
£12 10s. Transformers, 10/5000 volts, 40/-.

HIGH-TENSION D.C.
12 volts to 600 volts, 100 milli -amps. - £7 10s.
12 volts to 1,200 volts, 80 milli -amps. -
24 volts to 1,500 volts, 50 milli -amps. £14
CHARGING DYNAMOS. L and R. new 6 to

12 volt. 8 amp., shunt ball bearings, enclosed
with pulley, 50/, New Mack, 6 to 12 volts, 40
amps., £5 10s. New Vaux, 22 volts, 12 amps.,
£5 10s. New enclosed type D.C. Dynamos
Crompton, ball bearing, shunt 30 volts, 15 amps.,
with pulley, £8. Slate panel for same, fitted
4 -in. dial ammeter and voltmeter, £2. 50/75
volt, 25 amp.. L. and W. shunt dynamo, ball
bearings as new. I& . 100 volt, 10 amp., Cronin -
ton, as above. £7 10s. Ditto. 20 amp., £8.

ANODE CONVERTERS, all sizes from 120 volts,
20 ni/a to 4,000 volts 500 m!a. . State wants.
Charging Valve Bargains, B.T.H., Cossor, etc.,
A.C. to D.C., 50 rn/a at 200 volts to 1,200 volts,
cost 35/.. Sale 8/6; guaranteed.

DIX-ONEMETERS are the best Bargain ever
offered to Radio users. £10 worth of precision.
Multi -range. Mirror scale. Jewelled Knife-edge
Instrument for 55/-. Multipliers, 8/8.

MANY MORE BARGAINS -
are listed in our new 72 -page Illustrated Catalogue. '

Send 4d. in stamps, it will save you pounds.

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

OWN A

MOVING COIL
LOUDSPEAKER
In CONSTRUCTONE No. 4 you will find the fullest
details for constructing, installing and operating the
master speaker of the day. Dimensioned -diagrams,
sketches and photos illustrate every phase of its con-
struction. Build it this week -end and enjoy such radio
realism and perfect music as you have never heard be-
fore. Half-a-crown brings you this envelope by return.

PRICEDON'T DELAY--
GET IT TO -DAY! 2/6

Poet Free.
THE CONSTRUCTONE PUBLISHING CO.,

37, Drury Lane, London, W.C.2.

6vtVCXesr'Ysoug';T
OUR STANDARD

CABINETS
are DUSTPROOF and house
the whole apparatus, leav-
ing no parts to bo inter-
fered with. All you do is
UNLOCK & TUNE IN.
Made on mass production
lines, hence the low, price.
Provision is made to take
panel up to 30 in. wide
and baseboard 20 in. deep.
Carriage paid and packed
tree England and Wales. s"-:.
Thousands supplied with Prom £4 15 0.

full satisfaction. Write to -day for descrip-
tive pamphlet and Bug-

MAKERIMPORT Co. gestions for adapting ybur
Dept. 5,. receiver or panel in our

50a, Lord St., LIVERPOOL. Standard Cabinets.
Immediate Delivery.

EVERYTHING RADIO

I 1. 41VOOLLOPIDGE
RADIO co LTD

176.22 LISLE STREET,
..glinctsita.)50,34ASD0N.

with the February issue of " The
Wireless Constructor." It contains all
sorts of valuable hints and aids to good
reception, so be sure to get your copy of

THE WIRELESS
CONSTRUCTOR

TECHNICAL NOTES.
(Continued from previous page.)

an L.T. battery switch and if a simple L.T.
battery switch has previously been installed,
this may be removed and replaced by the
master rheostat, so that there is nothing
to duplicate or to add to the controls.

Obviously, when a freshly charged battery
is put in, the master rheostat should be
turned to the " off " position and then it
should be turned " on ' and the resistance
gradually reduced until the voltage applied
to each valve -with -resistor is of the correct
value: As 'the voltage- of the freshly
charged battery gradually falls to normal,
the resistance in the master rheostat can be
reduced accordingly. -

Connecting an Amplifier.
When connecting a separate amplifier

to a receiver it is important to take care
with the battery connections of the two ;
I mean where the amplifier is to draw its

-current from the H.T. and L.T. con-
nections of the set. As is well-known, the

 31 TESTED CIRCUITS
 --Selected and prepared by Percy W.

Harris, M.I.R.E.-are described in detail
in the Gift Booklet that is now being

GIVEN

-

GIVEN AWAY F.

7-4

.4  Price fkl. February Issue Now on Sale a=

negative H.T. -terminal is sometimes con-
nected to the negative L.T. terminal, whilst
in other cases it is connected to the positive
L.T. terminal.

It may be that the connections in the
amplifier are the same as those in the
receiver, in which ease all will be well,
but if it should happen that the receiver
and the amplifier have opposite connections,
and they are thus connected up to the same
battery, the latter will be short-circuited
(since in one the H.T. negative is connected
to the L.T. positive and in the other to L.T.
negative).

Care should therefore be taken that the
connections are the right way round. If
connections are not the same way the H.T.
negative connection from the amplifier may
'be left disconnected, since the H.T. negative
is already earthed in the receiver. In this
way the danger of damage to the L.T.
battery is avoided.

I am referring here, of course, to the case
where the amplifier is connected to a valve
set, and where a- common battery is used
for the two, but if the amplifier is added to a
crystal set, or if the amplifier has separate
batteries, the danger does not arise, though,
on the other hand, the H.T. negative

. connection of the amplifier must, in the
latter case, be made as usual.

H.T. SUPPLY UNITS
THE A.C. MODEL K4.

Price £5 - 17 -6
Complete with " PHILIPS' 506 " Valve.

Royalty 12 6 extra.

QUALITY OF REFINEMENT
This is a very efficient full -wave
rectifier, with that quality of refine-
ment only associated with instru-
ments of the highest standard,
giving sufficient current (15 m.a. at
12o volts) for sets using up to three
ordinary and one power valves.

From all good dealers or direct from -
THE RAD1ELLE COMPANY LTD.
18a, H took Hill, Chalk Farm, N.W.3.

(Facing Chalk Farm Tube Stn.)
'Phone: Hampstead 1934.

ILLUSTRATED LIST POST FREE.

DIGBY'S CABINETS
Write for New I6 -page Catalogue.

F. RIGBY, 9, The Oval, Hackney Road, E.2.
'Phone: Clissold 5455.

SELF-ADJUSTING
PERMANENT DETECTOR

PRICE 1/9 POST FREE.
10 DIFFERENT

RADIO CRYSTALS 31-
C. R. DENT, 11B,Walin Lane,W1LLESDEN, N.W.2

Tkit, Ll ITLE CELLS THA f SATISFY.
Eton Primary H.T. Battery. P.I. Porous
Pot Cells, SI and S2 Sac Cella. All complete

1 -cell Et -cell 12-coll 3104/sell
tlid. .. 3 3 .. 5/9 ..

3014/cell

SI 8d. .. 3/. .. 5/3 12/.
52 41d. .. 2/8 .. 3/10 .. 9/8
Send lid. stamp for It oklet giving full
particulars to :-
THE ETON GLASS BATTERY CO.,
46, St. Mary's Road, LEYTON, E.10.

BRITISH MID :miner
GUARANTEED VALVES
...types 2 v. '06 amps. H.F. & L.F.WHY

pay fancy 2, .1 H.F. &L.Fprices or buy an
unreliable Foreign 2 v. '25 POWER
Valve 't These are 4 .nA H.F. & L.F.good British made V.
and Guaranteed- 4 v.'1 H.F. & L.F.at real pocket 4 v. '12 POWERlaving prices

/ ONLY 4 V.'25 POWER
- EACH 6 v.'1 H.F. & L.F

Post free from 6 v,'25 POWER
HOWARTH'S BRITISH VALVE DEPOT,
288 Deansgate Manchester (Trade SuPhired)

PLEASE MENTION "POPULAR WIRELESS"
WHEN REPLYING TO ADVERTISEMENTS

RIR
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THREE

DIALS
STATION. Aerial 1st

H.R.
2nd

H.F.

Hu identifiei ... - 76'5 75 76
Radio Paris 71 68'5 65.5
Daventry -. ... 64 59 58
Berlin ... ... ... 44 44'5 44
Unidentified, ... ... 345 35 36-.5
Unidentified - ... ... 31 32' 33
Betide, dined ... ... 26.5 29 :33

Hilversum ... ... ... 25 24+475 2S
Budapest ... . 945 92 9:3

Munich ... ... 88 89 89
Vienna ... ... ... 85- 86.25 86
Brussels ... ... ... 331 ' 83 85
Daventry (563) ... ... tt. 82 83
Langenberg ... ... 77 78.5 78'5
Oslo - - ... ... 75-5 77 77
Rome ... ... .. 73.25 75 75
Breslau ... ... 71'9 735 73'6
Frankturton-Main ... 69 71'25 71
Cracow ... ... ... 68 70 70
Bente , ... ... ... 65 t 8 C7.5
Glasgow ... ... ... 63 67.5 67
Plymouth ... ... ... 62-5 66 66
Hamburg ... ... ... 62 65 65
Toulouse- ... ... ... 60.75 65 64

Manchester... ... ... 58-5 62.5 62-5
Stuttgart ... - ... 58 62 62
London ..; ... ... 56 59 57
Koenigsburg- ... .- 45.5 50 50
Bournemouth ... ... 44.5 49 49

48 47
Dublin ... ... ... 435 47-5 46-5
Breslau ... ... ... 42 ' 47 - 45.5
Newcastle ... ... ... 41 45 45
Belfast ... ... ... 38 44 42
Nuremburg ... 37 43.5 40'5
Liverpool and Hanover ... 36 41 41
Innsbruclt "... - ... ... 345 42 32Edinburgh .........34 37.5 38
Sheffield and Cassel ... 31-5 33-5 32

31 29-5
Toulouse ... ... ... 27'5 28.5 275
Bremen - -. 26 271 25
Gidwitz ... ... ... 25 26 25
Muenden ... ... ... 23 23 20
Orebro .... ... i 22-5 20-5 .19
Halmstad . . ... ... I 10 8 -8

Analyse the test re-
port on the .1-inik ig
P.M. No use of re-
action made during
the whole evening.
Stations printed in
Black face were re-
ceived with oneL.F.

.`stage in circuit mist.

IN
STEP
AND ALL EUROPE
COMES IN LIKE
THE LOCAL

IT is extremely impressive to be able with no more
mental or physical effort than maintaining three
dials in step to produce a log of stations such as

that on the left and receive each one as perfectly as
the local. Few sets, if any, could beast of a perfor-
mance equal to that !
Has not the vision of such a set filled your mind's eye
from time to time? Would not radio be just your
greatest joy if you owned a set such as this?
Contrary to usual experience the long wave tuning
curve is dotted with stations to no less an efficient
degree than the broadcast waveband.
On the 200 to 550 metre waveband performance of
this receiver is remarkable. Stations such as Langen-
berg, Brussels, Frankfurt -on -Main, Nuremburg, 5 G.B.,
Bruenn' Stuttgart, Toulouse, Munich, Muenster,
Berne, Hamburg, Rome and Madrid, simply break
through like an immense volume from a suddenly -
opened swell -box of a great cathedral organ.
This is an experience which occurs over the whole
tuning range of the condensers Mark you, it is not
confined to those stations which- are known to be
working on very high power but is also extended to
such transmissions as are not often heard, for reasons
of their limited power.
If you want a radio set to provide your family with a
variety of distant programmes at a volume as intensive
as the local, build the Raleigh P.M.
Fill in the coupon to -day.

ullard
MASTER  RADIO
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ou can hear more stations
on the

Loudspeaker with k

TRANSFORMERS
HAS it ever struck you that the use of a really good

transformer virtually increases the number of
stations that can be received on the loudspeaker ? " A
particular receiver may be capable of picking up signals
from a large number of far -distant stations, but if the
transformer cannot amplify these signals sufficiently
they are literally worthless. The degree of amplification
obtainable with the R.I. and Varley Straight Line Super
Transformer is truly remarkable, and what is just as
important, the high and low frequencies are uniformly
amplified. The National Physical Laboratory,
taken under actual working conditions shows the
amplification to be practically constant from zoo to 6,600
cycles with exceptionally good results even as low as 20
cycles.
If you want Volume, Tone, Reliability-insist on R.I.
and Varley. These are the qualities which ensured our
General Purpose TransforMer being chosen for the
Master Three, that remarkably popular set whose simpli-
city and efficiency everybody is talking about to -day, and
which received 26 stations on the loudspeaker 2 miles
from 2 L O. The R.I. and Varley General Purpose
Transformer costs only 55/-, yet " Popular Wireless "
writes : " It must have been very skilfully designed, for
it gave results far superior to those its price would lead
one to anticipate. We must admit it falls very little short
of transformers in the one -pound class."

Straight Line Super Transformer
(Ratio 35 to I)

25/ -
TERMINALS : 3 and 6 Primary. 4 and 5 Secondary.

General Purpose Transformer

Illustrated 16 -page leaflet C 17-free on application-gives full particulars and
interesting circuits.

THE MARK OF BETTER RADIO
Ein gsway- House, 503, Kingszay, London, W.C.2. Telephone : Holborn 5303.

(Ratio 4 to I)
15/ -

Whey,
Printed and published every Thursday by the Proprietors, ThoAmalgamated Press, Ltd.,The Flestway House, Farringdon Street, London, E.C.4. Advertisement
Offices l Messrs. John IL IAle, Ltd.; 4, Ludgate Circus, London,E.C.4. Registered as a ewspaper for transmission by Canadian Magazine Post. Subscription rates :
Inland, '17/4 per annum ;40 for six months. Abrad, 19/0 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 S; Gotch, Ltd. ; and for Canada : The Imperial News Co. (Canada), Ltd. Saturday, February 4t11., 1928. ---
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THE P.W. BLUE PRINT No. 41
This Year's "Chitos" One-Valver
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Th"EORET/CAZ, C/RCO/7"

COMPONENTS

1 Panel, 12 in. x 8 in. x 4 in.
I Cabinet to lit, with baseboard 8 In. deep, and pair of

brackets.
I 0005 mfd. variable condenser, preferably with ol,uw

motion or vernier dial.
I Panel mounting filament rheostat.

Variable high resistance for reaction control. Maximum
needed is only 20,000 ohms, but higher value will do if
capable of adjustment to this low figure. Such types
as are used in H.T. eliminators are suitable.

I Baseboard -mounting 2 -coil holder with long handle

I Sprung valve socket.

I .0003 mfd. fixed condenser.
I 1-meg. grid leak and holder.
1 Terminal strip, 7 in. x 1 in. x -4 in., with R teruninals
1. Terminal strip 2 in. x 1 in. x 4 In.
Wire, screws, etc

ACCESSORIES

I H.N. type valve.
Palr 'phones.

Coils Nos. 50, 75, UM (also 150, 200, and 250 If 5 X N it
required)

H.T. and L.T. batteries to suit valve.

A

/ 2°

O 0005
Miro 91

TIINHVC CONDENSER
OSC/L LA T/ ON CONTROL

oe/L .
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1
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O

A ER /A L
CO/L

DRAWN.

CHECKED.

EL.
31/(,-

ER/A L NQ 43P4 / .

This year's " Chitos " receiver. A highly sensitive one-valver for long range headphone reception. Aerial coil will be
No. 75 or 100, depending on the aerial, etc. Reaction, No. 50 or 75. For 5 X X, aerial No. 200 or 250 (on small aerials),
reaction No. 150. Keep " ()medlar control " resistance at a fairly low value (screwed inwards in most cases) and adjust
reaction chiefly with coil holder. Additional control can then be obtained on the variable resistance.



pek ending Feb.4, 1928

THE P.W. BLUE PRINT No. 41
This Year's "Chitos" One-Valver

 0005
MFG

EARTH

/PICTORIAL CIRCUIT

0 0
0 0

OSC /I LA770N

4.--"\\ CONTROL

re,
1 1111111

(f -((f(1111111)1)));4),),

-000.5 Alf:0 fii:Resisr-

-LT

Ii .0003
RFD)

FL : RESISTANCE

05C/ILAT/ON
CONTROL

O
74

NT

Th"EORET/CAZ, C/RCO/7"

COMPONENTS

1 Panel, 12 in. x 8 in. x 4 in.
I Cabinet to lit, with baseboard 8 In. deep, and pair of

brackets.
I 0005 mfd. variable condenser, preferably with ol,uw

motion or vernier dial.
I Panel mounting filament rheostat.

Variable high resistance for reaction control. Maximum
needed is only 20,000 ohms, but higher value will do if
capable of adjustment to this low figure. Such types
as are used in H.T. eliminators are suitable.

I Baseboard -mounting 2 -coil holder with long handle
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This year's " Chitos " receiver. A highly sensitive one-valver for long range headphone reception. Aerial coil will be
No. 75 or 100, depending on the aerial, etc. Reaction, No. 50 or 75. For 5 X X, aerial No. 200 or 250 (on small aerials),
reaction No. 150. Keep " ()medlar control " resistance at a fairly low value (screwed inwards in most cases) and adjust
reaction chiefly with coil holder. Additional control can then be obtained on the variable resistance.
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eg. grid leak and holder.
Sprung valve holders.
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H
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THE P.W. BLUE PRINT CIRCUIT No. 43
The "Inexpensive Four"
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1 Ebonite strip for terminals. 15 in. x 1z in, x 4 in.
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1 .0003 fixed grid condenser, complete with 2-naeva grid

leak and clips.
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1 .001 fixed condenser.
1 H.F. choke.
1 -25-meg. grid leak, complete with holder.
1 Neutralising condenser.
1 H.T. liashlamp bulb fuse.
11 Terminals.

ACCESSORIES

3 H.F. type valves.
1 Power or super -power valve.
I Split -primary H.F. transformer for B.B.C. wave -lengths

and 1 for I X X.
1 Binocular aerial coil for B.B.C. and 1 for 5 X X, if desired,
H.T., L.T., and grid -bias batteries to suit valves.
Loud speaker.

24'

/6"
5

EAR TN/NG jr
PL A TE-

-000//14/o

o

coivo.
REACT/ON

C)
REA

I

L.T.

25 R.C.C.

EC Er Ef EC EC ri

0
 0 0 0544,FD.

NEUT.ON

NricusE
C. B.+

L.S+ +3 /Yr-iv/7:W NT- L.7.-- L.r+

5

.0005
4frir,;!Clo)

A.T. C.

Co)

AER/A
CO/L.
LoLgtR

E A2 A/

DRAWN

CHECKED

SER/Al. N9 irtyjg

The " Inexpensive Four." A simple and easily -built four -valve set (H.F., Detector, 2 L.F.) for long-range loud -speaker
work. H.F. stage is split -primary transformer -coupled and neutralised. L. F. stages are resistance and transformer coupled.

Neutralise by turning out filament of H.F. valve and adjust neutralising condenser until local station is practically
inaudible in spite of re -tuning, or by means of "reaction demands" method as given at intervals in P. W."

&tn.! 13 B.h'



THE P.W. BLUE PRINT CIRCUIT No. 43
The "Inexpensive Four"

0002
MFD

MIT /I I

EARTH

Illn
0

ill01111

N.C.11.

rWfYa

.000I
!MFD

SPLIT
PR/MARY

TRANSFORMER

'0
0

ii"FrAvirE

V2

GRIOLEAK
2n

 0003
RFD

P/C TOR/AL C/RCLNT

II
000,

la

00,1
M.(D.

P ,68-
0

0

2

25s2
La

0
0

GB.

0
"so

L S

R3

V

R.yr

(=lilt))) A

3

0
0

0
0

0
of t
H.T.

FUSE

00,

L.T.

0

NC

Al

2.t

- MA

toslimoi
A

3: I i
112

-0005V MID

-0005
RFD

OCt '0003
MFD MFD MFG,

Per//:,ey
Cilia SY

RCC

RFC.

25n
OF

of
L.s

of 2
Rg

- LA.
Tar GB

V*

7/1-EORET/CAL CIRCO/7"

/Fuse

LT.5wircm0

L.T.

COMPONENTS AND MATERIALS

1 Ebonite panel. 16 in. x 8 in. v 4 in.
1 Cabinet, 16 in. .x 8 in. >. 12 in. deep, complete with

I -in. thick baseboard and brackets.
1 Ebonite strip for terminals. 15 in. x 1z in, x 4 in.
2 6 -pin bases, baseboard mounting.
4 Sprung valve holders.
4 Baseboard -type filament resistances.
1 L.F. transformer, fairly low ratio.
2 .0005 mfd. variable condensers, slowmotion type. or

with vernier dials.
1 .0001 mfd. miniature type variable condenser.
1 L.T. on -off switch.
1 R.C.C. unit (1st stage type).
1 .0003 fixed grid condenser, complete with 2-naeva grid

leak and clips.
1 0002 fixed condenser.
1 .001 fixed condenser.
1 H.F. choke.
1 -25-meg. grid leak, complete with holder.
1 Neutralising condenser.
1 H.T. liashlamp bulb fuse.
11 Terminals.

ACCESSORIES

3 H.F. type valves.
1 Power or super -power valve.
I Split -primary H.F. transformer for B.B.C. wave -lengths

and 1 for I X X.
1 Binocular aerial coil for B.B.C. and 1 for 5 X X, if desired,
H.T., L.T., and grid -bias batteries to suit valves.
Loud speaker.

24'

/6"
5

EAR TN/NG jr
PL A TE-

-000//14/o

o

coivo.
REACT/ON

C)
REA

I

L.T.

25 R.C.C.

EC Er Ef EC EC ri

0
 0 0 0544,FD.

NEUT.ON

NricusE
C. B.+

L.S+ +3 /Yr-iv/7:W NT- L.7.-- L.r+

5

.0005
4frir,;!Clo)

A.T. C.

Co)

AER/A
CO/L.
LoLgtR

E A2 A/

DRAWN

CHECKED

SER/Al. N9 irtyjg

The " Inexpensive Four." A simple and easily -built four -valve set (H.F., Detector, 2 L.F.) for long-range loud -speaker
work. H.F. stage is split -primary transformer -coupled and neutralised. L. F. stages are resistance and transformer coupled.

Neutralise by turning out filament of H.F. valve and adjust neutralising condenser until local station is practically
inaudible in spite of re -tuning, or by means of "reaction demands" method as given at intervals in P. W."

&tn.! 13 B.h'



A
E

R
/R

L

R
E

P

S
C

R
E

E
N

SC
R

E
E

N

11
000s

1111
C

7 )
0003

A
I 001
C

8

1121

F

t000f
0

N
C

f
.111.11

RC
H

O
K

E

2 s2

2 50,000 6)
R

6

I

J
J
J
J
J

R
/

P
IC

T
O

R
IA

L C
/R

C
V

/T

4

 004
C

l0

A
's

25DF

2 n

-
P

F

G
P

/0
&

R
S

3A
rrE

R
r

H
T

L
.5w

ircie

O
R

w
/I 8J

iN
A

O
.

B
Y

i
f

"n^84'44

250,000to
R

6-
1

A
 lc.

C
3

C
5

000s
3

5caF
E

eis
-

Z
i7E

O
R

E
T

/C
A

L C
/R

C
Z

//7"

*1
T

H
E

 P.W
. B

L
U

E
 PR

IN
T

C
IR

C
U

IT
 N

o. 44
T

he " E
conom

y Five "
C

O
M

PO
N

E
N

T
S A

N
D

 M
A

T
E

R
IA

L
S

1
E

fouite panel, 26 in. x 7 in.
1

t'abinet, 26 in. x 7 in. x 12 in,
deep, com

plete w
ith

1 -in. thick plyw
ood baseboard.

2 'E
bonite term

inal strips, 1 S
kin. x 1 dn, x 4.111. thick.

and 1'3,, in. x
1

in. x
thick.

5 S
prung valve

holders.
1

B
aseboard -type filam

ent resistance.
I

P
anel m

ounting filam
ent rheostat

3
4)005

m
id.

variable
condensers, com

plete
nirh

erpler dials or slow
-m

otion m
echanism

.
1 N

eutralising condensers for baseboard m
ounting.

2 6 -pin bases (unscreened type).
2 S

ingle -coil holders, baseboard m
ounting.

L.F
. transform

er, fairly low
 ratio.

0001 m
id m

iniature type variable condenser.
L.T

. on -off sw
itch.

I
H

.F
. choke.

1
250,000-ohni anode resistance w

ith holder.
:i G

rid -leak holders.
;2 2-m

eg. grid leaks.
-25-m

eg. grid leak
.1002 m

fd. fixed condenser.
11003 m

fd. fixed condenser.
I

001 m
id. fixed condenser.

I
'004 m

fd.
fixed condenser.

'iects of C
opper 12 in. x 6 in., approx.

4,
in. thick.

,t G
ps of w

ood, -,t in.
x I

in.
'X

12 in. hfig, for sup-
porting screens.

I
S

trip of w
ood4 in. x

in. x S
k in., for supporting

term
inal boards.

1
S

trip of w
ood4in. x

In.
x 3i

in., for
supporting

term
inal boards.

1-1 T
erm

inals.
4 H

.F
. type valves.

I
P

ow
er or super -pow

er valve.
2 S

plit -prim
ary H

.F
. transform

ers
for B

.B
.C

., and
2 for 5 X

 X
, if desired.

oils N
os. 25, 35, 50 and 60 (also 100, 200 for 5 X

 X
I)

'I'
1. T

. and grid -bias batteries to suit valves.
el speaker.

26"
3%

;

/%
."

.000/
e A

fA
D

Ista.."1:s

sqx..42. E
A

R
T

H
/IV

O
A

G
A

T
E

T
E

R
N

IZ
IV

A
L

0

E
A

C
T

/O
N

  A
nkh..

ccw
o.

C
O

P
P

E
R

S
C

R
E

E
N

...1"'

..N
U

T
O

N
o7p

C
O

P
P

E
R

S
C

R
E

E
N

E
)

L
34

L. 7:S
pw

rcve
c)IIIW

eT
0

0
A

lp
C

9
A

N
D

A
N

D
C

R
E

W
0

0
SC

R
E

w
e

e
....

11
0()Ii();

-000.5 ~
D

.
-0005 A

lf0.
-0005

M
A

D
.

Jr

7
i

ii)/
N

"414:C
.2

C
0

0
0

C
/

0
0

it
R

E
S24/' ilk

illb

'
S

E
C

O
N

D
A

R
Y

A
E

R
IA

L C
O

/V
D

.

c,e,
It00411111

H
.F.A

,ogh_
co,

ow
..,

A
I

w
.

II if 
\' 0 0

/0)

N
E

U
T

.N
E

U
T

.C
O

N
D

.

0

ift °o06*
C

I**

%

e02-/

O
P

-
1.1*

Igl.
C8

5'

el(
It

N
E

U
T

. C
O

/V
D

.
.25n.

1
1

R
E

S'.

1/4,
2

it0

2
*Pi/

PR
/M

R
A

l . fz
T

R
A

N
S=

H
O

L
D

E
R

N
oire

0

G
oi

440'i'.4
1

.t,k
3 °

6.

iim
'r607

3e
r

®
4

C
O

N
O

A
R

Y
/A

Z
. C

O
/1.

O
Z

V
E

R

*
. 0

o
@

A
R

/M
A

R
Y

A
E

R
IA

L
.

C
0.1Z

H
O

Z

1

:o 0
-

.g.....1
.0003

0 ®
 * ®

_
M

A
O

.
lico

c)
5

i. A
! 0.P

C
.B

.
0

L
E

M
A

N
0 6

0 *4 3/es L
/r

C
6

94: /
0 0 0.0 0 0 .

iq it,(.)
K

6%
 ft.

0
,

X
..III

X
.I 1

01E
alU

 0
0 ()

43C
IO

)

A
R

/M
A

R
Y

H
O

LD
E

R
fe

.0002
A

l".0
O

-M
IN

 IM
-11"7-Z

ff3121
T

O
P

 T
W

O
 T

E
R

M
IN

A
LS

 O
N

E
A

C
H

V
A

R
IA

B
LE

C
O

N
.

M
I

II
...

....
.....

I I.M
illIllint litIt

m
e k

.
q)--

_. _ _
_.-

_-
_.

.,
diadi

allaim
eallallailsea

**
D

E
N

S
E

R
 B

O
T

H
 C

O
N

N
E

C
T

W
IT

H
 M

O
V

IN
G

V
A

N
E

S
.

O
N

 M
A

N
Y

 M
A

K
E

S
 O

N
LY

O
N

E
 M

O
V

IN
G

 V
A

N
E

 T
E

R
-

M
IN

A
L IS

 P
R

O
V

ID
E

D
.

'

D
A

M
 W

N
B

Y

C
N

E
C

/fE
D

S
E

A
 /A

L N
P

ate

3 N
r+

2 +
/

-1.7+W
IR

IN
G

 .0 /A
G

R
A

/W
.

E
 A

2 A
f

44.4

T
he " E

conom
y Five." A

n inexpensive but sensitive and selective five -valve
set (2 H

 F., D
etector, 2 L

.F.) for long-
range loud -speaker w

ork.
H

.F. stages are split -prim
ary transform

er -coupled and neutralised.
L

.F. stages are one re-
sistance coupling, and one transform

er.
R

1 is intended to serve as volum
e control on distant stations.

O
n

local dim
 a little on It1, and reduce to desired volum

e
by detuning on condensers.

N
eutralise by " reaction dem

ands " m
ethod as given in " P.W

." at intervals.



A
E

R
/R

L

R
E

P

S
C

R
E

E
N

SC
R

E
E

N

11
000s

1111
C

7 )
0003

A
I 001
C

8

1121

F

t000f
0

N
C

f
.111.11

RC
H

O
K

E

2 s2

2 50,000 6)
R

6

I

J
J
J
J
J

R
/

P
IC

T
O

R
IA

L C
/R

C
V

/T

4

 004
C

l0

A
's

25DF

2 n

-
P

F

G
P

/0
&

R
S

3A
rrE

R
r

H
T

L
.5w

ircie

O
R

w
/I 8J

iN
A

O
.

B
Y

i
f

"n^84'44

250,000to
R

6-
1

A
 lc.

C
3

C
5

000s
3

5caF
E

eis
-

Z
i7E

O
R

E
T

/C
A

L C
/R

C
Z

//7"

*1
T

H
E

 P.W
. B

L
U

E
 PR

IN
T

C
IR

C
U

IT
 N

o. 44
T

he " E
conom

y Five "
C

O
M

PO
N

E
N

T
S A

N
D

 M
A

T
E

R
IA

L
S

1
E

fouite panel, 26 in. x 7 in.
1

t'abinet, 26 in. x 7 in. x 12 in,
deep, com

plete w
ith

1 -in. thick plyw
ood baseboard.

2 'E
bonite term

inal strips, 1 S
kin. x 1 dn, x 4.111. thick.

and 1'3,, in. x
1

in. x
thick.

5 S
prung valve

holders.
1

B
aseboard -type filam

ent resistance.
I

P
anel m

ounting filam
ent rheostat

3
4)005

m
id.

variable
condensers, com

plete
nirh

erpler dials or slow
-m

otion m
echanism

.
1 N

eutralising condensers for baseboard m
ounting.

2 6 -pin bases (unscreened type).
2 S

ingle -coil holders, baseboard m
ounting.

L.F
. transform

er, fairly low
 ratio.

0001 m
id m

iniature type variable condenser.
L.T

. on -off sw
itch.

I
H

.F
. choke.

1
250,000-ohni anode resistance w

ith holder.
:i G

rid -leak holders.
;2 2-m

eg. grid leaks.
-25-m

eg. grid leak
.1002 m

fd. fixed condenser.
11003 m

fd. fixed condenser.
I

001 m
id. fixed condenser.

I
'004 m

fd.
fixed condenser.

'iects of C
opper 12 in. x 6 in., approx.

4,
in. thick.

,t G
ps of w

ood, -,t in.
x I

in.
'X

12 in. hfig, for sup-
porting screens.

I
S

trip of w
ood4 in. x

in. x S
k in., for supporting

term
inal boards.

1
S

trip of w
ood4in. x

In.
x 3i

in., for
supporting

term
inal boards.

1-1 T
erm

inals.
4 H

.F
. type valves.

I
P

ow
er or super -pow

er valve.
2 S

plit -prim
ary H

.F
. transform

ers
for B

.B
.C

., and
2 for 5 X

 X
, if desired.

oils N
os. 25, 35, 50 and 60 (also 100, 200 for 5 X

 X
I)

'I'
1. T

. and grid -bias batteries to suit valves.
el speaker.

26"
3%

;

/%
."

.000/
e A

fA
D

Ista.."1:s

sqx..42. E
A

R
T

H
/IV

O
A

G
A

T
E

T
E

R
N

IZ
IV

A
L

0

E
A

C
T

/O
N

  A
nkh..

ccw
o.

C
O

P
P

E
R

S
C

R
E

E
N

...1"'

..N
U

T
O

N
o7p

C
O

P
P

E
R

S
C

R
E

E
N

E
)

L
34

L. 7:S
pw

rcve
c)IIIW

eT
0

0
A

lp
C

9
A

N
D

A
N

D
C

R
E

W
0

0
SC

R
E

w
e

e
....

11
0()Ii();

-000.5 ~
D

.
-0005 A

lf0.
-0005

M
A

D
.

Jr

7
i

ii)/
N

"414:C
.2

C
0

0
0

C
/

0
0

it
R

E
S24/' ilk

illb

'
S

E
C

O
N

D
A

R
Y

A
E

R
IA

L C
O

/V
D

.

c,e,
It00411111

H
.F.A

,ogh_
co,

ow
..,

A
I

w
.

II if 
\' 0 0

/0)

N
E

U
T

.N
E

U
T

.C
O

N
D

.

0

ift °o06*
C

I**

%

e02-/

O
P

-
1.1*

Igl.
C8

5'

el(
It

N
E

U
T

. C
O

/V
D

.
.25n.

1
1

R
E

S'.

1/4,
2

it0

2
*Pi/

PR
/M

R
A

l . fz
T

R
A

N
S=

H
O

L
D

E
R

N
oire

0

G
oi

440'i'.4
1

.t,k
3 °

6.

iim
'r607

3e
r

®
4

C
O

N
O

A
R

Y
/A

Z
. C

O
/1.

O
Z

V
E

R

*
. 0

o
@

A
R

/M
A

R
Y

A
E

R
IA

L
.

C
0.1Z

H
O

Z

1

:o 0
-

.g.....1
.0003

0 ®
 * ®

_
M

A
O

.
lico

c)
5

i. A
! 0.P

C
.B

.
0

L
E

M
A

N
0 6

0 *4 3/es L
/r

C
6

94: /
0 0 0.0 0 0 .

iq it,(.)
K

6%
 ft.

0
,

X
..III

X
.I 1

01E
alU

 0
0 ()

43C
IO

)

A
R

/M
A

R
Y

H
O

LD
E

R
fe

.0002
A

l".0
O

-M
IN

 IM
-11"7-Z

ff3121
T

O
P

 T
W

O
 T

E
R

M
IN

A
LS

 O
N

E
A

C
H

V
A

R
IA

B
LE

C
O

N
.

M
I

II
...

....
.....

I I.M
illIllint litIt

m
e k

.
q)--

_. _ _
_.-

_-
_.

.,
diadi

allaim
eallallailsea

**
D

E
N

S
E

R
 B

O
T

H
 C

O
N

N
E

C
T

W
IT

H
 M

O
V

IN
G

V
A

N
E

S
.

O
N

 M
A

N
Y

 M
A

K
E

S
 O

N
LY

O
N

E
 M

O
V

IN
G

 V
A

N
E

 T
E

R
-

M
IN

A
L IS

 P
R

O
V

ID
E

D
.

'

D
A

M
 W

N
B

Y

C
N

E
C

/fE
D

S
E

A
 /A

L N
P

ate

3 N
r+

2 +
/

-1.7+W
IR

IN
G

 .0 /A
G

R
A

/W
.

E
 A

2 A
f

44.4

T
he " E

conom
y Five." A

n inexpensive but sensitive and selective five -valve
set (2 H

 F., D
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Every Thursday

PRICE

3d.

1 S
Tlavuary 11th, 1928.

Various Volume Controls, More About The "Q. & A." Three
THE "INEXPENSIVE" FOUR

The Construction of Short -Wave Coils. Producing for The B.B.0
THE "ECONOMY" FIVE

An unusual view of a modern battleship is afforded by our cover photograph. This was taken from the gun -directing turret
of H.M.S. " Renown when she-catfeel--at-149o,, Northern Spain, during the spring cruise of the Atlantic Fleet. The arrangement

' of the radio aerials can clearly be Seen. The great battiestrips...14Repulse" and " Hood " are also in this picture.
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2 Microfarad, Type B.B.
working voltage 150 v D.C.

Price 3/6.

Sheer Superiority
has put and kept Dubilier Con-
densers at the top of the tree since
radio sets were first constructed.
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YOU GET MORE FROM

MARCONIPHONE

GEO. MUNRO, Esq.,
COVENT GARDEN,
writes :-"It is the
most perfect toned and
the easiest controlled
instrument I have
come across and a great
advance on anything
so far."

Marconiphene Model 82
(8 -valve) Superhetero-
dyne Receiver including
frame aerial and Power
Control. £53. (Royalty
£5 : 5 : P.) Gradual pay-
ments if desired.

THE MAGIC TOUR
Travel "Via Marconiphone Wireless." In vivid fancy
you are whirled to the far -away corners of Europe; in
a single evening you enjoy the orchestras and artists of
the principal Continental musical centres. -

Marconiphone Super -Eight is operated by only one tuning control.
Yet signals from thousands of miles away are picked up on the
frame aerial-no outside aerial or earth is needed-and trans-
fOrmed into powerful tones of crystal-clear purity. Volume is
modified, as desired, by a Power Control operated from your
arm -chair.
Send for Publication No. 438, fully describing Model 8^ and other
Marconiphone Wireless Apparatus, mentioning "Popular Wireless."
THE MARCONIPHONE CO. LTD., 210-212, Tottenham Court Rd., W.1

Showrooms: Marconi House, Strand, W.C.2

7.11111.112! ,=1111iir

Marconiphone Model 22. The high.
-est standard of performance for
two -valve receivers. £6 : 10 : 0

(Royally : 5 : o.)

Marconiphone Model 32 (3 -valve),
a fine example of the sensitivity and -
power inherent in all Marconiphone
receivers. £12 (Royally cr : 17 : 6.)

Marcortiphone Model 5i (5 -valve)
Receiver. Great range with purity
of tone. £24 (Royally : 2 : 6.)

Marconiphone Cabinet Cone Model
soy, reproduces the cntite musical
scale to perfection. Sound emission

from both sides. 105,-

Marconiphone Cone Sp. -0;.,r Model
75, of acute sensitivity and artistic
appearance. Adjustment controlled

from the front. 75/ -

EVERY DEALER
OFFERS DEFERRED

TERMS FOR
MARCONIPHONE
PRODUCTS COSTING

£10 OR OVER.
The - No -
New Batteries
Radio No

Simplicity Accumulators
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sOMEHOW you are not surprised
when you first hear the richly
mellow tone of the vrown Sphinx

Loud Speaker. It is because its age-
old design has led you to expect it.
There is something about the Sphinx
that inspires you to believe its repro-
duction will not belie its proud design.
You are happy, when you hear it, that
your confidence has not been mis-
placed. And if, perchance, as you

listen, you should shut your eyes, you
will be so intrigued by the reality of
its reproduction that you will have no
difficulty in imagining the artiste in
your very room. The price you pay
for this living instrument is £12. 12s.

S. G. BROWN, Ltd.,
Western Avenue.
North Acton, London,
W.3. Branches and
Wholesale Depots

everywhere.

ra\:" 17 L.-5
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IS POWER

FOR YOUR (OSSOR
"MELODY MAKER"

Stop wasting money on H.T. batteries.
If you have electric light, every switch
in your house is a power switch for
your Set.
This free book, "How to build your
own H.T. Eliminator," tells you in
clear simple language, aided by dia-
grams and photographs, how to get
current from your mains-how you
can build your own H.T. Eliminator.
Send for the book to -day. You will
see at a glance how simple it is, and,
specially written by an authority for
T.C.C., it is absolutely reliable.
With an H.T. Eliminator using
T.C.C. 600 volt Condensers, you have
a power source that is constant,
economical and safe.

I.C.C.
CONDENSERS

WRITE
FOR
THIS

.to build
your outs

HigiTension
Eliminator it

Ior
A('

II

C

FREE
BOOK

TO DAY
Advt. Telegraph Condenser Co. Woks Farm Rd. N. Acton. Lon don W.3. M

1752
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ONE H.F. STAGE
There is a large Public who are content with reception from the local Station

. and Daventry, whose requirements can be met by the ordinary 3 Valve
re -acted Detector Set of which there -are so many varieties advertised
with fanciful names. To get more than this inevitably means "oscilla'
lion" with consequent howling and annoyance to your neighbours.
The B.B.C. definitely state that one H.F. stage is essential at the following
ranges, if loud speaker reproduction is to be anything but "indifferent": -

100 -150 miles from Daventry. 5XX. 4 Valves. I H.F. stage.
50-100 5GB. If 1 H.F. stage.

Over 15 Main Station If 1 H.F. stage.
These figures obviously allow for th;t factor of safety which is so necessary if consistently
pleasing reception is to be obtained under all conditions.
One neutrodyned stage of H.F. will give that additional sensitivity necessary for more dis-
tant reception, with radiation reduced to a minimum.
The MetArick 4 Valve A.N.P. Constructor's Set is the ideal solution.
With the additional H.F. stage, there is no need to force the set. Using A.N.P. toils the set is
stabilised, screening is unnecessary and high voltage factor Valves can be used. Additional
selectivity is provided by a Tuned loose coupled aerial circuit, brought into action when re-
quired. Delightful to operate and cheap to build, the parts with two sets of coils costing only £9.

The Met -Vick A.N.P. 4 is pre-eminently the 4 Valve Set of the Day.
If unable to obtain instruction book from your dealer, write for Pub-
lication No. 7117/5 or 7117/4 (the A.C. Valve Model) free on request.

MET -NICK

PLIES 1.7.° 155,CHARING CROSS RD. LONDON.

)175

*7? Ae cam. ex/dint-06d 251: &Ring "C:"93. 4ctiA, ci3A4414ulhatti.
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IME was when to claim " seven coun-
tries on the loud speaker"from a home=
built Set was a remarkable statement.

The Cossor "Melody Maker" has proved it
to be a modest claim. Hundreds are spon-
taneously writing to us every week to tell
us of results far exceeding anything we
have ever said of the Cossor " Melody
Maker." Now comes a letter from a user
who has actually heard American broad-
casting on three successive nights. Read
his letter . . . "For selectivity, ease in hand-
ling, simplicity of assembly and low cost,"
he considers the Cossor "Melody Maker"
to be THE Set of the Season. How simple it
really is you can only know when you have
built it yourself. Ask your Dealer (or send
a post -card to A. C. Cossor, Ltd.,) for the
free Chart, " How to build the Cossor
'Melody Maker,' " and begin to -day.

4

1 1
1 1'I ,

, 1
,

3:a47t I I

(.1
14.4%.

$ *

ot
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Mr.Barford
all the same

06stt
.

, .

on his home-built

C ssor
melody maker

Advt. A. C. Cossor. Ltd., Highbury Grove. London. N.5.
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PopularWireless
Scientific Adviser :

Sir OLIVER LODGE, F.R.S.
Editor :

NORMAN EDWARDS, M.Inst.R.E., M.R.S.L., F.R.O.S.
Technical Editor : G.V. DOWDING, Grad.I.E.E.

Assistant Technical Editors : K. D. ROGERS, P. R. BIRD,
G. P. KENDALL, B.Sc., A JOHNSON RANDALL.

RADIO NOTES AND NEWS.
Watch"Your Set-The Horrors of Peace-How Licenses ran Out"-Fairy Tales-Down

with the Law-P.W. Reader Honoured-How Not to Earth-`` Sydney Two " & Lo -Cost."
Faraday Medal Award.

THE Council of the Institution of Elec-
trical' Engineers has made the
seventh award of the Faraday Medal

to Dr. J. A. Fleming, F.R.S:, the inventor
of the two -electrode valve which was the
fore -runner of the modern valve. A well-
earned honour ! But Dr. Fleming's reputa-
tion is really based on a long life devoted
usefully to electrical engineering and the
training of electrical engineers.

"Watch " Your Set.
T READ that a French manufacturer is
1 mounting watches on the panels of

his sets. This strikes me as luxury
run mad, but it occurs to me that a good
many people might welcome, not a watch.
but a neatly -painted watch -face showing
the time at the chief capitals of the world
corresponding to noon G.M.T.

The Brain Storm.
AWRITER in the Daily Press, dealing

with the principles of the cone loud
. speaker, playfully conjures up the
idea of turning the floor or a table into a
loud speaker-i.e. " Music from a bedroom
door." It is a belated headline, because
every day in thousands of homes there is
music from the bathroom door.

Horrors of Peace.

D° you know about the world's largest
loud speaker ? In America, of course,
with the Bell Telephone Company as

the culprit. The new device, it is estimated,
can be heard by a million people within a
radius of a mile. At a recent demonstration
people standing on one side of the Hudson
River spoke into a telephone and five
seconds later their words came booming
back from a laboratory a mile away on
the opposite bank. The diaphragm of this
voice -howitzer is little bigger than a watch
and thinner than gold leaf.

How Licenses " Pan Out."
ACCORDING to the Royal Telegraph

Department of Sweden the number
of radio licences issued per 1000 head

of population in various countries are as
follow : Sweden. 53.0 ; England, 53
,Denmark, 44.8 ; Austria, 43 ; Germany,
28.1 ; Norway, 22.1 ; Switzerland, 15.9 ;

Czecho-Slovakia, 15.2 ; Hungary 9 ; Fin-
land, 8.8 ; and Belgium, 4.6.

Dangers of Bad Transmission.
IF good reception of Chamber Music and

Talks drives men out to the Draughts
Club or to Glee Concerts, what must

bad transmission do ? I have been reading
the letter of a victim in the " Irish Inde-
pendent," and this plainly shows that he has
been embittered to the point of 100 per cent

acidity by his inability to receive Dublin and
Cork properly. He goes so far as to com-
plain that if h3 and his family have to listen
to London every night, " the little ones will
soon become `happy English children." A
Dicky fate, say I-and say no more.

Fairy Tales.
OVERHEARD in radio sales -room. Lady

motorist : " And what is in this
case ? " Salesman : " Carborundum

crystals, madam." L.M. :
" Ali, for grinding in the
valves, I suppose !" Next,
please ! " Romance of Radio.
11 ireless finds longlost
brother." A. (listening -in) :
" Heavens ! that is my
brother's voice. He has not
seen me for forty-five years ! "
B. (romantic) : " How charm-
ing ! What a joyful re-
union " A. : " Not at all !
He's blind ! "

The above photo shows the cage typo aerial and the buildings housing
the transmitter of the Kalundbrg Broadcasting Station. The aerial is
45 yards long end has a height of 175 ft. The smaller masts are
made of telegraph poles specially impregnated. Kalundeorg generally
acts as a relay. for Copenhagen, and has a wave -length or 1,153
metres. Its power being 7 kw., it is heard in many distant countries,
although not many reports concerning its reception in this country

have been brought to our notice. Dees it come in on your set?

Down With the Law.
AGENTLEMAN rejoic-

ing in the title and
memo of Controller -

General McCarl has an-
nounced that it is illegal
for the U.S.A. Treasury to
use radio for advertising pur-
poses without the due
authority of Congress. That
any kind of publicity by
anybody in the U.S.A. is
illegal will hardly be believed
in Europe, but if the fable
is founded on fact I can
foresee Congress getting a
smart wiggle on. That the
Treasury of the Lend of the
Free should be stifled smacks
of tyranny ; where are Wash-
ington, Lafayette, Paul
Revere, John Brown and Co.?

Transmitting Note.
MR. GERALD A.

JE APES, 2 X V, of
117, Victoria Road,

Cambridge, announces that
from early in February

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

till April he will be transmitting on 32 to
34 metres (Morse), input 60-100 watts.
Times, Sets., Sundays, and Mons., 6.0
a.m. to 8.30 a.m. These transmissions
will -be particularly aimed at Australia,
Tasmania and New Zealand, whose amateurs
are hereby begged to report on his signals,
to the address given above. My benison
on ye all, poor down -trodden, British beset
amateurs !

New Short -Wave Station.
OPENED at Porto Rico. W G T,

21.75 m. (20 kw.) and 62.25 m
(400 watts). Telegraphy only. I

need scarcely point out that the ability -to
read Morse endows a short-wave enthusiast
with much more fun and power of long-
distance exploration. Quite simple to learn.
Just dah dee dah, and so forth.

No More DX ?
CAPT. ECKERSLEY, writing in a

- ladies' magazine, predicts that in the
not far distant future the relay station

will be able to re -radiate programmes from
many distant stations, and that it will be
the death of direct distant listening.

Maybe ! But not for pukka radio people.
We want to do the distance ourselves-and
we don't care much what the language,
or what the programme, so long as we
identify the station. Our Eck is thinking
only of the old folks, and forgets " P.W.'s "
myriad readers, aged 13, et seq.

What ? Never ?

"
WELL, hardly ever." It is reliably

reported that Sir Thomas Beecham
has broadcast a concert in America.

Get the sackcloth and ashes ready. There's
something in American air. Suppose every
listener added a penny to his licence fee,
would Sir Thomas revise his opinion of
us ?

Habbakkuk the Second.
T NEVER could spell that properly. It's
1 as bad as catarrh. B. S. (Forest Gate),

writing to a London " daily," pro-
phesied that within the next twenty-five
years it will be possible to dispense with
aerials, accumulators, and batteries, and
to buy a portable outfit for a guinea. A
cautious prophet ! We can now dispense
with aerial, accumulators, and batteries-
] suppose he means H.T.-but the guinea
portable is not yet on the market, unless it
be a crystal set. I have seen a portable
crystal set for sixpence. I would, however,

 warm up much more to a prophet who con-
fined himself to five years. This one adds:
" Our weather will not improve." Ele-
mentary, my dear Habbakkuk !

Birmingham Special.
There was a young plumber of Aintree
Who tried every night to get Daventry,

He had small success,
But at Brum they had less,

Fill in the missing line. No prizes, but
the winner gets into print.

" P.W." Reader Honoured.
N. H. 1, Dursley) should ere this -haveF received a most unusual distinction.
It appears that some months ago he

sent to Calvary Church, East Pittsburg,
U.S.A., a report on one of its broadcasts.

In return they promised to send him radio
greetings during the church service on
January 15th, via K D K A. Very nice of
them, but fancy-it is fancy-a church
service in England including, greetings to a
casual eavesdropper !

" Sydney " Two and " Le -Cost."

FROM a batch of letters about these
sets I select two typical examples.
Of the ." Sydney Two," C. M. (Shore -

ditch, E.C.) says : " For simplicity of
control and wonderful results it cannot be
beaten." On a 17 -ft. high aerial he gets a
number of American stations besides signals
from places " all over Europe too numerous
to mention." We just thought that is
what would happen. C. A. (High Wycombe)
made the " Lo -Cost " Crystal set. It gives

lllnilfilleitaineffill11111111111111111111111111111111111111111111ffin

SHORT WAVES.
A wireless set and a gramophone are stated

to be among the supplies Ivhich are now on
the way to the lonely island of Tristan da
Cunha. This eliminates Tristan da Cunha
from our list of refuges.-" Punch."

Madge : Dolly is always changing her
barber.

Marjorie : She says she can never get the
right wave -length.

" The perfect set," declares an authority,
" is one which operates without an aerial,
without an earth and without much manipu-
lation."

And without, we should say, a licence.
* *

THE LAST WORD
The B.B.C., it is announced, has arranged

a new series of forty-six talks and lectures to
be given between January and April. Now
we realise why some husbands dislike wire-
less.-" News of the World."

*

Home set builder (to neighbour ) : See
that receiver over there ? I built every bit
of that with my own hands, and I'm telling
you a thousand wouldn't buy it.

Neighbour (possibly jealous) : Well, I don't
doubt your word at all. I'm one of the
thousand.

B.B.0 AND THE SALES.
Weather forecast: " A deep depression

is now centred over the Better Half of the
British Isles, and a heavy fall in Bank balances
will occur in the near future . . . "-
" Daily News."

The B.B.C. announce that it is trying to
arrange a substitute for Mr. Guedalla.-
" Westminster Gazette."

Very trying, we should think.

DEFINITION OF AN AERIAL.
A good clothes -line running to seed.

*

We congratulate Captain Reginald Berkeley
on the fact that his play was not thought
dull enough to form part of the B.B.C. pro-
gramme.-" G. K.'s Weekly."

My radio gets most anything
From near and distant climes.
I only wish that everything
Would come at different times

1111111111111111111111111111111111111111 i 111111111111111111111111111111111111=

him London (30 miles), 5 G B, and 5 X X
(50 miles). He says, " It is a wonderful
little set." Oh, quite ! Have you tried
for Sydney ?

Watering the Taproot.
T HAVE receivedfrom India a prospectus
1 of a book by Mr. Habihur Rahman

Khan, which deals with his discovery
of a new theory of radio transmission. He
says that the " taproot " of wireless pheno-
mena is a " magneto -electric molecule,"
and goes on to divulge that he has invented
an entirely new system of wireless trans-
mission and reception ; no masts and over-
head aerials but plenty of water. Well,
we shall have to invent a portable lake.
Meantime, we shall shart-circuit the book

unless the inventor will say with what
stations he communicates by means of the
taproot.

- How Not to ".Earth."
HERE'S a very " matey " letter from

T. C. {Carlisle) full of wireless lore
and scandal. T'other day he found

a set earthed " to a shrub tub ; and the
irony of it all was that the lead passed to
the tub alons,'' a main water -pipe 1 T. C.
suggests that poor results are frequently
due to similar bits of bad installation and
far less to faulty gear. Agreed ! He tells
me that 5 G B is useless to him, owing to
fading, and that Dublin, Belfast and New-
castle compete for the honour of operating
his loud speaker. Better move South old
thing, and follow the clan. Mani tks for
ur Its.

Television.
SAVE for a small amount of hasty

publicity connected with transatlantic
trials, Mr. Baird maintains silence on

the subject connected with his name.
What on earth some people have formed a
television society for-when there isn't
any-beats me. I begin to fear that an
insuperable snag has been encountered, and
that the transatlantic adventure is a red
herring.

Controversy.
THE B.B.C. announces that the ban on

political, religious and industrial con-
troversy causes them vexation They

ought rather to be glad. Free speech is all
right up to a point, but those three kinds
of subject are about the most dangerous
and unprofitable for discussion it were
possible to find, especially the second one.
My reason for opposing the broadcast of
religious and political debates is that I
consider they would bring dissension into
many family circles. There are plenty of
subjects for debate apart from religion and
politics, thank goodness.

That's the Stuff.
THE town of Fairfield, Iowa, U,S.A.,

has apparently been studying the
persuasive methods of Signor Musso-

lini and General Primo de Rivera: Realis-
ing that listening to radio is a serious
business, the local council have prohibited
the use between noon and midnight of any
machine which shall cause electrical inter-
ference with radio reception, the exception
being X-ray apparatus used " in emergency
cases of physical injury." The penalty
for breaking this law is £20 or 30 days. A
bit of a snorter, eh ? Why do our American
cousins plunge to such extreme depths in
search of Liberty ? 1 thought the famoua
Declaration gave them all they desired,

Mr. Marcuse Speaks.
IN the report of an interview with Mr.

Marcuse (2 N M and first Imperial
broadcaster), the " British Australian and

New Zealander " makes him say that
Australians are the keenest radio fans,
mainly, I gather, because they get up at
2 a.m. to listen to his broadcasts. Per-
sonally, I believe heaps of fans at home
rob themselves of sleep in order to try for
Australia. Mr. Marcuse complains that the
Post Office is killing private wireless enter-
prise. It is a speciality of the Post Office,
and the country is the loser. Interesting
facts divulged by 2 N M are that his
broadcasting station cost him about f1,000,
and that its running expenses are six
shillings per hour, ARIEL.
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PRODUCING revues and musical shows
for the British Broadcasting Cor-
poration is not without its thrills.

There are things that happen in the studio
on the first night of a revue which, owing to
the fact that they do not gain newspaper
publicity, remain unknown to wireless
audiences.

It is not the easy thing one imagines to
produce a revue that should entertain a
million licence -holders. There is no item of
average popularity in the wireless pro-
gramme of to -day. It nearly always depends
on its methods of presentation.

The wireless producer is ever on the look-
out for vehicles of originality, and these are
hard to find. The producer who presents a
show written by somebody eke is a lucky
man. There is always some kind person
who says: "He is brilliant, but what
could you expect with such poor material ! "

Many Appreciations.
I am not so fortunate. In collaboration

with Hubert W. David, I write all my shows
myself, book, lyrics, music and sketches.
Then, if the show is bad there is no one to
blame but the producer, which is myself.
" Cabaret Calling," " The Show's the
Thing." " Crackers," and " Paris Calling,"
however, were all very popular shows.

It is no easy matter to get a wireless show
" over." My experience has always been
with shows where, if the material was un-
worthy, I could rely on the production:
While production exists in a very important
form at the B.B.C., it is absent when one
wishes to resort to such things as " looks,
legs and lighting."

By careful production, however, one can
put over atmosphere in such a way that its
result is most effective. For instance, in
my production of " Paris Calling," which
Alice Delysia presented, I received a delight-
ful letter, from, I expect, a charming al
lady. She wrote : " Dear Mr. Sheridan, I
must write and tell you how much I enjosed
your wireless revue on Saturday night.
understand French, of course, and your
mixture of the French and English items I
found perfectly delightful. I do wish,
however, the engineers hadn't cut it off to
relay that boxing match. I hate cruelty,
and so am no lover of boxing, but-" and
so on.

Realistic " Effects."
The boxing match in question was a

sketch entitled " The Knock -Out," and was
the reproduction of a French boxing match
taking place between Georges Carpentier
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The author writes with authority,
as he has produced several radio

, shows which were very well re-
ceived by both critics and the public.

4
By OSCAR M. SHERIDAN.

and Bill Smith ! Thanks to the effects
department, I had all the sounds and
atmosphere of a real boxing match, and the
result was that this was a very popular item
indeed, at least so I imagine, according to
the large number of letters I received, the
majority of which made a point of that
particular item.

My experience in producing shows on
the continent has convinced me that it is

M. Andre Chariot, who also has produced severe
ruccessfn2 revues for the B.B.C.

a good idea to take your wireless audience
out of London. Via the B.B.C., I have
already travelled as far as New York,
France, Russia, and one or two other
places, one show being entirely devoted to
France and another one entirely to America.

The next show I am doing will take my
audience and myself to Spain, among the
orange groves of Seville and the bull -fights
of Madrid. Again my collaborator in this
show will be Hubert David; and Raquel

Moller, the famous Spanish singer, is pre
smiting the revue.

I have often been asked whether there
are mishaps on the first nights of a revue at
the B.B.C., just as there are at theatre
premieres. Alas, they are all too frequent,
the only difference being that they are never
serious and are always righted in the end,
While they last, however, they are nerve-
racking, for a B.B.C. show must have no
postponement, and from beginning to end
it is a fight for time.

Awkward Moments.
I remember one night a clock in the

Strand informing me that it was a quarter
past nine, so I continued my quiet walk to
the B.B.C. realising that I had plenty of
time. I arrived for " The Show's the Thing "
just one minute before it was due to start.
The clock was slow, and as I had half a
dozen of the scripts in my possession the
result might have been very serious for one
or two of the artistes who had net memorised
the lines of the " book."

In " Paris Calling " Henri Leoni was
missing ono minute before his next song.
Out of the studio I ran, up and down stairs,
into the street, but no sign of my friend.
Out of breath and armed with the decision
to change the next number, possibly spoil-
ing the whole show, I found him calmly
sitting behind the piano.

Sometimes there are effects which fail
one at the right moment, although they are
very rare occurrences; the B.B.C. organisa-
tion is so good that it is rare that a show can
go wrong. Every assistance is given to the
outside producer, and if ever one is let
down in a revue it is generally the fault of
the artiste.

New Shows Always Required.
On the whole, I have thoroughly enjoyed

my experiences with the B.B.C. I must
say that I have had every co-operation
and encouragement at Savoy Hill. They
have been most helpful. I wish that the
professional managers and artistes alike
would work more closely with the British
Broadcasting Corporation.

Everything said and done, the B.B.C. is a
theatre, as a matter of fact the biggest and
most powerful theatre in this country.

As such, of course, it has not the advan-
tages of the ordinary theatre, for the
audience is so large that a " show " can be
run for one or two nights only before it
has to come off and be replaced-no easy
matter.
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THOSE ABANDONED DEBATES.
International Tests by Amateur Transmitters-Some Interesting Statistics.

By TIM EDITOR,

WELL, the result of the deliberations
of the Governors of the British
Broadcasting Corporation has been

announced-to the effect that radio debates
have been abandoned!

Our readers will remember that when
attention was drawn to the restriction on
broadcast controversy, the Governors of
the B.B.C. issued a statement to the effect
that " the whole question of broadcasting
controversial matter has had for some time
past, and is still having, their careful -con-
sideration."

Then followed another debacle, when Mr.
Philip Guedalla withdrew from a debate
because of the limitations imposed by the
B.B.C.

It is regrettable that the B.B.0 have
taken the weakest line of action. The
question of the restriction on controversy
has, as a result, not been thrashed out in
full. In fact, the B.B.C.'s attitude in
cancelling radio debates might be termed
precipitate.

" Existing Restrictions."
The co -called restriction on broadcast

controversy is not a definite imposition and,
as is well known, the Postmaster -General
more or less leaves the B.B.C. Governors to
exercise their own discretion in the matter
of controversy. But this discretion, it
appears, in practice, only extends to a
very limited degree-and at the first sign
of hostility, agitation and argument about
broadcasting controversy, the B.B.C.
Governors throw overboard what could be
one of their most attractive programme
features and allow censorship to win the
day.

Reasonable freedom of speech for broad-
casting is essential : and Mr. Guedalla, when
he found that he could not allow his talk
to be broadcast unless he was given that
necessary freedom, very rightly decided to
withdraw from the debates arranged for
January 6th and 30th.

As a result of this the Talks Director, on
behalf of the B.B.C., wrote : " We had
hoped that it might have been possible to
resume the series even in the face of
existing restrictions. It will be recalled
that leaders of thought of widely differing
shades of opinion have found it possible
to participate in debates related to current
controversy. No one is more keenly aware
than we are of the desirability of an early
removal of existing restrictions."

We should like the B.B.C. to state
definitely exactly what restrictions have been
imposed upon them, and if these restrictions
have been given them publicly or whether
the restrictions have been given to the
Governors of the B.B.C. by the Post-
master -General in the form of private in-
structions.

When Mr. Guedalla asked for complete
freedom of speech the B.B.C. had to
refuse according, they said, with the terms
of their licence. The Talks Director, Miss
Matheson, wrote saying

" It is common knowledge that periodi-
cally in the past four or five years the B.B.C.

has made urgent representations that the
frontiers of broadcasting should logically
and in the general interest be extended to
include controversial matter, treated with
adequate safeguards for impartiality. A
case in point was the representation to the
Crawfurd Committee in 1925. So far, how-
ever, the Corporation operates under the
same instruction as the Company (the old
B.B.C.), viz. that it must refrain from the
inclusion of industrial, political or religious
controversy in matter broadcast."

" I understand you " (continues Miss
Matheson in her letter to Mr. Guedalla)
" to suggest that you might accept the
restrictions but, in the course of your
remarks, would comment adversely on
the maintenance of these restrictions. I
am sure, however, you will realise that the
B.B.C. could scarcely be party to an arrange-
ment of this nature."

Well, unless the B.B.C. take the initiative
it is hard to imagine how, until the present

THE
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Government goes out of power, we are going
to get complete freedom for broadcasting.
It is scandalous and disgraceful that such
restrictions should be imposed upon a public
service like broadcasting, which exists
purely for the benefit of the public. The
present Government seem to think that they
can impose restrictions which the traditions
of this country have always resented, none
more than that which takes away the right
of free speech.

This is not the place to enter into political

arguments nor to express any political
view, but it would seem to the impartial
observer that a Government which inter-
feres with a public right, such as is the
right of free speech, is not likely to inspire
the confidence of the electorate at the next
General Election, nor are the present
Governors of the B.B.C. likely to inspire
confidence or respect when, without any
campaign worth calling a campaign, or
without any real and strenuous effort to
combat an unjustified restriction, they
meekly and mildly submit to a vague
political fiat which even the Postmaster -
General has never yet publicly worded as a
definite order to the B.B.C.

One can only quote Mr. Shaw again by
saying : " The whole thing is perfectly
silly."

International Tens.
We understand that radio amateur

transmitters will be holding a aeries of
international tests dating from February
5th to February 18th, both days inclusive.
These annual tests are much looked forward
to among the transmitting amateurs in this
country, and especially among the members
of the American Radio Relay League.
Although it is extremely difficult to obtain
a transmitting licence these days-for the
Post Office seem to delight in placing every
obstacle in the way of the amateur who
wishes to take out a transmitting licence-
there are, nevertheless, a few thousand keen
transmitting amateurs in this country, and
this annual international test is, in more
than one sense, their great field day.

These tests will be carried out in con-
junction with the American Radio Relay
League, which was established in order that
long distance messages could be inter-
changed and relayed among amateurs.

It is understood that in this year's inter-
national tests an attempt will be made to
relay messages round the world. The 25 -
metre wave has already proved the best for
day -time working, and the waves from 35
to 95 metres for working when both trans-
mitter and receiver are situated in the dark
zone-that is to say when it is dark at both
transmitting and receiving end.

Breakdown Figures.
Some interesting statistics have been

released by the B.B.C. regarding the work-
ing of the stations during 1927. Altogether
the B.B.C. stations during 1927 had 65,299
hours of programme time, and the time lost
through breakdowns was only -03 per cent
-an infinitesimal amount. This works out
that a total loss of time incurred by twenty
stations-disregarding 5 G B-was roughly
nineteen hours throughout the whole of
1927.

In 1925 the breakdown percentage was
.09, and in 1926 it was -07, so it will be seen
that the record of technical efficiency im-
proves as the years go. by.

Daventry, 5 X X, seems to have been the
hardest worked station, for it broadcast
4,972 hours during 1927, and was only out
of action for -07 per cent of the time, or
approximately three and a half hours.

The next station as regards hard work
was 2 L 0, which broadcast for 3,562 hours,
roughly a weekly average of sixty-eight
hours. The breakdown factor was -02 per
cent of the time, or roughly forty-two
minutes. In 1926 2 L 0's breakdown per-
centage was nearly ten times as much, i.e.
.22 per cent.
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The ECONOMY"FIVE

AREAL " distance -getter" in the shape
of an up-to-date H.F. receiver is a
very attractive proposition. This

is more especially so when it is remembered
that such a set, backed up by a couple of
well -designed L.F. stages, will receive
practically everything " on the air " worth
listening to, at full loud -speaker strength.

There is a fascination about such a
receiver that no other class of set seems
to possess. Possibly the knowledge that
on an occasion a turn of the dials may
bring in the voice of an announcer speaking
six miles distant has
some bearing on this effect

In any case, it is an undisputed fact that
the ideal receiver for the long-distance en-
thusiast is a " Straight Five " incorporating
two " live " H.F stages. The " Economy "
Five is a set fulfilling these requirements
In addition, it has a further very important
feature ; it is cheap to build. Most five-
valvers designed for long-distance work
require elaborate screening, or other pre-
cautions, in order to obtain maximum
liveliness combined with stability.

The " Economy " Fire, however, has been
very carefully laid out with a view to
obtaining these vital characteristics with
the minimum of shielding. This, together
with the fact that the design has been
worked out to employ the smallest possible
number of components, brings the receiver
within the reach of those whose pockets
are not large enough for them to contem-
plate the construction of the more elaborate
and costly designs.

A Well -Tried Circuit.
The circuit employed is a well -tried

arrangement consisting of two split -
primary, neutralised H.F. stages, followed
by a grid -leak detector, a resistance -coupled
valve, and lastly a transformer_stage.

This is a circuit which experience has
shown gives the best all-round results
from the point of view of sensitiveness,
selectivity, and purity. The H.F trans-
formers and leads have been spaced out
so that, with the aid of two simple metal
static screens, a perfectly stable receiver
results.

Before commencing with the construc-
tional details, it may be as well to say a
few words about one or two of the special
features in the set. There is, for instance, a

A magnificent long-range loud- +
speaker receiver of modern design, +
that, as its name suggests, is cheap
and simple to assemble and easy to
operate. A 6d. Blue Print of this
set was one of four presented free

1

to readers last week.
Designed, Built, and Described by
the " P.W." Research and Con-

struction Department.
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variable resistance marked R, in the
diagram, and mounted on the panel just
beneath the reaction condenser. This is
for the purpose of controlling the volume.
The resistance may have a value of 15-30
ohms, and should be capable of carrying
the current for the two H.F.valves. By
dimming the filaments a cheap and effective
control of strength is obtained. The use
of a control of this type on the H.F. side
is a good scheme, because one is able
to prevent overloading of the detector
valve on very loud signals, an important
point when receiving the local station
Maximum Selectivity.

The aerial circuit employs two ordinary
plug-in coils, hence various degrees of
selectivity can be obtained by changing
the size of the primary coil. Maximum

0%M

You will see from this photo of the " Economy " Five, completed and with valves and coils in position, that it
has been designed so that the lay -out is simple and the assembly within the scope of anyone who can

handle a few most ordinary tools, such as a screwdriver, pliers, and so on.

selectivity is possible if the aerial lead
is connected direct to terminal Al, thus
bringing a -0002 mfd. fixed condenser in
series between the aerial and the primary coil.

Great care has also been taken to keep
H.F. currents out of the L F. stages by the
insertion of a -25-meg. grid leak between
the grid condenser C10 and the grid of the
fourth valve.

Constructional Details.
Let us now turn to the actual con-

structional details. In making a set of
this type it is necessary to take considerable
care in laying out the various components
on the H.F. side, and this applies as well
to the spacing of the leads. It would be
fatal to attempt to construct a receiver
such as the " Economy " Five in a smaller
space than that chosen, viz., 26 in. by 12 in.
If the parts were placed any closer together
the result would almost certainly be hopeless
instability.

To start with, you will require the 26 in.
by 7 in. panel and 26 in. by 12 in. base-
board. Commence operations by marking
out the panel ready for drilling. You will
need a steel rule and a scriber, or any
piece of steel with a sharp point. Mark out
the positions for the three variable con-
densers, the reaction control, filament

(Continued on next page.)
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THE " ECONOMY " FIVE.
(Continued from previaits page.) t
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rheostat, and L.T. switch. The latter
is placed just above the centre line of the
panel, but this is not particularly important.
It is merely a question of appearance.

The three tuning condensers, you will
note, are placed just above the centre
line, and the holes for the spindles are
31 in. from the top edge of the panel.
Don't forget to do your marking out on
the back and not the front of the panel. ,

When you have located the drilling
centres, mark them by giving a small
centre -punch a sharp tap with a hammer
or mallet.
Mounting the Screens.

If you consider it desirable to use two
angle -brackets to take the weight of the
baseboard, you can drill the holes for
these after you have placed the panel
in position against the baseboard.

You will, of course, need four or five
holes along the bottom of the panel,
and about in. from the lower edge,
in order to secure it to the baseboard.

Having drilled the panel and screwed it
to the baseboard, you can now mount
the condensers, switch and filament
rheostat in position.

The next procedure is to screw the two
copper screens to the baseboard. These
are simply two pieces of thin sheet copper,
size 12 in. by 6 in. They are fixed in
position with the aid of two wooden

One filament socket of V, to one filament
socket of V2, and to one side of the rheostat
on panel.

Other side of rheostat to one tag on the
L.T. on -off switch, to one side of the base-
board rheostat R and to one filament
socket of each of the valve holders V4
and V.

Remaining side of R, to nearest filament
socket of V, and to one tag of the detector
valve 2-meg. grid -leak holder.

Remaining side of the L.T. on -off switch
to the L.T. --e terminal.

Earth terminal to a screw through the
first copper screen, to the plugs on both
the primary and secondary aerial coil
holders and to the remaining filament
socket of V,.

Remaining filament socket of Vs to a
screw through the second copper screen.
Opposite side of screw on the ether side of
copper screen to the No. 2 terminal on the
2nd H.F. transformer holder.

H.T. - to L.T. - terminal, to a screw
through the second copper screen, to the
remaining filament sockets of the valve
holders V, and V, and G.B. - .

Right hand " frame " terminal on the
variable condenser C, (-0005 mfd.) to a
screw through the second copper screen
facing the terminal.

Left hand " frame " terminal (these
terminals are common to the moving vanes
of the condenser) to the earthing plate
terminal on the .0001 midget condenser
C, and to the remaining filament socket
of V3.

Left and right hand " frame " terminals
on the variable condenser C, (.0005 mfd.)
and left hand of C, to screws through the
nearest copper screens.

strips. Each batten is fastened to its
screen 'with four wood .screws, and screws
are also passed through the strip to the
baseboard. Another scheme would be to
bend the lower edge of each. screen at
right angles, and then to screw each shiold
direct to the baseboard.

The first screen is placed 6} in. from
the right-hand edge of
the -baseboard (looking
at the back of panel),
and the second screen
is approximately 51 in.
from the first. Fasten
the screens down, and
then start laying out
the components. Try
to keep them in the
positions shown in the
diagram and photo-
graphs.

On the L.E. side be
sure to leave sufficient
space for the 9 -volt
gridsbias batteries.
Screw down the com-
ponents,. and mount.
the two terminal strips,.
and the set is ready for
wiring. You will see
that certain leads have
to pass through the
holes in the copper
partitions. Well, then,
mark off the positions
for these holes with
a pencil, remove the
screens and drill them,
making your holes
sufficiently large. to
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prevent the sharp edges from injuring the
insulation covering on the leads which have
to pass through these holes.

The easiest method of ensuring adequate
insulation is, probably, to use 16- or 18 -
gauge tinned copper wire and to. place
over each short length, where it passes

' (Continued OIL page 1211.)

A " close-up " of the H.F. end of the receiver, ,showing the simple screenins.
Note the ample space allowed for these H.F. components and wiring. You shoul

adhere very closely to specification at this end of the set.

POINT-TO-POINT CONNECTIONS.
No. 2 terminal on the 1st H.F. trans-

former holder to a screw through the first
copper screen.

A, aerial terminal to one side of the
-0002 fixed condenser C.

Other side of C,; to the A, aerial terminal
and to the socket of the primary aerial
coil holder.

Socket of secondary aerial coil holder to
the grid of V1, to the fixed vanes of the
neutralising condenser C, and to the fixed
vanes terminal on the variable condenser
C, (.0005).

Moving vanes of the neutralising con-
denser C, to the No. 3 terminal on the 1st
H.F. transformer holder.

No. 5 terminal on same holder to the
plate of V,.

No. 1 terminal on the 1st H.F. trans-
former holder to the grid of V to the
fixed vanes terminal on the variable con-
denser C, (.0905), and to the fixed vanes of
the neutralising condenser C,.

Moving vanes of the neutralising con-
denser C, to the No. 3 terminal on the 2nd
H.F. transformer.

No. 5 terminal on same holder to the
plate of Vs.

No. 4 terminals on both the 1st and 2nd
H.F. transformer -holders joined together
and to the H.T. 1 terminal.

Grid of V to one side of the .0003-mfd.
grid condenser C7 and to the remaining side
of the detector valve 2-meg. grid -leak
holder.

Other side of the 0003 fixed condenser C7
to the No. 1 terminal on the 2nd H.F.
transformer holder, and to the fixed vanes
terminal on the variable condenser 03
(.0005).

Moving vanes of the .0001-mfd. variable

condenser C, to the No. 6 terminal on the
2nd H.T. transformer holder.

Fixed vanes of the same condenser to
one side of the .001 fixed condenser Cs.

Other side of C, to the plate of V3 and to
one side of the H.F. choke.

Other side of H.F. choke to one side of
the .004 mfd. fixed condenser C,,, and to one
side of the 250,000 -ohm anode resistance.

Remaining side of anode resistance to
the H.T. + 2 terminal.

Other side of the *004 mid. fixed con-
denser C, to one side of the 2-meg. grid -leak
holder R, and to one side of the. -25-meg.
grid -leak 'holder R,.

Other side of R, to the grid of V4. Re-
maining side of R, to the G.B. -1 plug
via a flexible lead.

Plate of V, to the IP of the L.F. trans-
former.

OP to the H.T. -1- 3 terminal and to the -f
L.S. terminal.

OS of the L.F, transformer to the grid
of V..

IS to the G.B. -2 plug, via a flexible lead.
Plate of V- to the L.S. terminal.

IMPORTANT NOTE.
The L.T. connection to the H.F. and

detector valves is made via the metal
frames of the .0005 variable condensers.
If condensers other than those specified
are used, the " frame " terminals men-
tioned in the list of point-to-point connec-
tions should be taken to mean " moving
vanes," and in the ease of left and right
hand " frame " terminals connecting to
the nearest copper screens, a lead should
be taken from one screen to the other and
then to the moving vanes of the variable
condenser.

Ifillfill11111111111111111111111111111111111111111111111111fitiTi
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HAVING built that popular receiver the
Mullard "Master Three," I am going
to chronicle my experiences more or

less in detail, in the hope that the thousands
of amateurs who already have constructed,
or are contemplating the construction of
this set, will find them of interest.

The popularity of the " Master Three "
was assured before the Mullard people booked
a single advertisement concerning it, for
the simple reason that it is that type of
set (as P.W." has often demonstrated)
whieli answers the requirements of the
majority of listeners. It will give reason-
ably powerful and pure loud -speaker
reception under average conditions from,
at the very least, six broadcasting stations ;
it is easy to build and to operate, and,
finally, its initial cost and cost of upkeep
have been reduced to the barest minimums
compatible with a high order of general
efficiency.

An Excellent Circuit.
The circuit is an excellent arrangement of

three valves. Critically examining the
theoretical diagram shown in the December,
1927, issue of " Radio for the Million," I
think I can say with all honesty that there
is not a single alteration I would wish to -
make.

The gifts of a copy of the above useful
book, a full-sized blue print, and a packet of
connecting leads are splendid, and place
the constructor well and truly on the road
to a loudly operating loud speaker. Now I
am going to take it for granted that you
have these before you, and if I cannot
tell you anything else, I can at least explain
that the job of construction is just as easy
as the makers claim. That it is not one
of our own designs does not worry me at all.
The more sets, whatever their origins,
that are built, the more popular radio
home construction is going to be, pro-
viding they are all good sets-and the
"Master Three " well deserves to come
within this category. And, anyway, every
budding enthusiast who has built at home
with his own hands at least one good set
is half -way towards qualifying as a P.W."
Valve Baronet (watch " Ariel's " " Notes
and News" for the latest " Radio Honours
Lists " !).

An Important Point.
Now, obviously the first thing one has

to do is to collect together all the necessary
components. To be fair to the designers,
and to ensure success, you must adhere to
the list of specified components. Variations
from this may be fatal. A metal panel,
for instance, is not specified because the
designers think a metal panel looks pretty.

MAKING THE
MULLARD
"MASTER
THREE"'

The Mullard " Master Three "-
the Cossor " Melody Maker," and
the Ediswan R.C. Threesome, are
sets which everybody has heard
about, and in the following article
Mr. Dowding describes his actual
adventures with the " Master
Three." In future articles he will
deal with the others, and con-
structors of these rpular sets will
pick up many " tips," and learn

tfacts 'which they will find useful.-
By G. V. DOWDING, Grad.I.E.E.

(Technical Editor.)

It certainly has a comely appearance, but
it also performs definite electrical tasks in
the " Master Three." Not only does it act
as a shield to the variable but
it also enables the total number of connect-
ing leads required very considerably to be
reduced, by acting itself as one large lead
common to a number of connections.

The Colvern metal panel must be handled
fairly carefully, otherwise its black surface
is liable to get scratched. Most of the time
during the preliminary operations I kept it
face downwards on a sheet of newspaper.

A Slight Hitch !
At this juncture I carefully checked my

pile of components and materials, including
such items as screws, for nothing annoys
me more than to be held up right in the
middle of an interesting job through the
absence of some tiny, yet vital, object.
Returning to the metal panel, I found that
I had mounted the brackets in opposite
directions. I soon rectified this error, the

This is a back -of -panel view of the
Mallard " Master Three," showing
the valves, coil unit and grid -
bias battery in position. A metal
panel is an essential feature of

the receiver.

cause of which was a wandering of thoughts
on the subject of " Simple mistakes I have
made," and fixed the panel securely to the
baseboard.

Securing the variable condensers to the
panel occupied a matter of seconds, but I
screwed up the centre fixing nuts as hard as
I could, making them bite right into the
aluminium. The " on -off " switch re-
ceived similar attention. By the way, it is
important to note that the metal part of
this device must make good contact' with
the metal panel. A vital connection between
the L.T. battery and " earth " is made from
this switch through the metal panel. If
I had used a switch which had a nice
little ebonite bush, or was so designed that
neither of its two terminals was connected
to the metal panel, I wouldn't have expected
the set to work.

Mounting the Component*.
I was agreeably surprised by the ample

room allowed on the baseboard for the
components. Getting them in the positio-is
illustrated by the full-size blue print was the
work of seconds. Although I did not take
the trouble to place them exactly as shown
to the fraction of an inch, I made certain
that I had extremely close approximations.
Moreover, I saw that the valve holders,
transformer, coil base, and so forth were
the right way round. "1," "6," and " 5 "
of the coil base are shown as being to the
left (looking at the back of the panel), and
I ascertained that it was so with my coil

(Continued on next page.)
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" MASTER THREE."
(Continued from previous page.)

base. And so with all the other things, I
checked their positions before screwing them
down with in. brass screws.

After screwing on the two terminal strips
which I obtained complete with terminals,
I commenced using the " backsheash "
bunch of leads. I carefully followed the
" Key to Wires " list (how could anybody
go- wrong with such clear directions ?),
ticking off with a pencil each lead number
as the appropriate lead was securely
anchored. I tightened the various terminals
with moderate force, not forgetting that too
much power on such a task might mean the
stripping of threads.

Point to Watch.
I made certain that each of the single

leads to the variable condensers went to
its right terminal. There is a tiny snag
here of which constructors must beware.
The leads " 6 " and " 10 " must go to
those terminals on the variable condenser
not in direct metallic contact with the metal
panel. They must connect up with the
fixed vanes of the variable condensers.

Subsequently to cutting and fixing the
seven battery leads, I screwed on the

And I had enjoyed it ! 1 was not to revel
in the thrill of a first exploration with
fumbling fingers into the black night 'filled
with music, but I could claim fol that
occasion a very goodly share of that thrill
of achievement only to be experienced by
the radio -set builder.

What was my first set ? Thinking hard,
I seem to remember .a crude' contraption
of mainly wood and wire. 1911, I think
it was. First ether noises heard ? Morse
time signals from Eiffel Tower, Paris !
Wonderful enough, too, and it was a trem-
bling hand that adjusted the -clumsy silicon
and steel detector. But dance music,
brass bands, voices! These are the ether
marvels for the new constructor of 1928. I
must plead guilty to a great big slice of
envy !

I needn't say much about connecting up,
the " Master Three " to the various bat-
teries ; there are very full instructions.
giVen on the blue print construction chart..
1 decided to use a 2-vplt acpumulator, as 2 -
volt valves are more popular than 6-volters
owing to their L.T. economy. But I do like'
a super -power in the last stage of a three -
valves, so I inserted a P.M. 252 in the V3
position  and applied 120 volts R.T. A,
mininium'voltage for this valve; by the way.
The P.M. 252 needed 15 volts grid bias.

The Aerial Used.
The aerial available is what is described

as' " an average type." It is about 75 ft.
long, runs from a 25 -ft. pole to a well -

UMW
A " bird's-eye view of the Mallard " Master Three." Note the connection between the coil unit base
and the bracket supporting the metal panel. This latter acts as a common connection to terminals of the

variable condensers and " on -off " switch.

two condenser dials. =I arranged these so
that when the vanes of each were fully
meshed the 180 on each dial was nearest to
the top of the panel. With a sharp -pointed
bradawl I scratched two tiny lines on the
black panel surface dose to these 180's
so that I could take dial readings.

The Set Completed.
Then-but at that moment I realised, with

quite a start, that there was nothing more
to do. The set was complete and all ready to
tap the vibrating ether. For one of the
few times in 'rny life I had placed, myself
absolutely in the position of a home con-
structor. I had built a radio set, implicitly
following somebody else's instructions.

insulated lead-in at one of the upper
windows of the house. The lead-in is kept
well away from the wall. The " earth "
is the main water -pipe in the bathroom,
and to this a 10 -ft. copper wire of stout
dimensions travels.

The moment I switched on-nothing
happened, The " Master Three ".- has, as
I have already indicated, quite a useful
degree of selectivity, and it so happened
that its tuning did not coincide with any
particular station at that moment. But it
did not take long to find 2 L 0.  This lusty
" local " came in with a splendid roar.
On a P.M. speaker the volume was adequate
for the rather large room, the quality of
reproduction being all that a listener could
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desire. 5 GI3 was equally well in evidence,
while Langenberg was sufficiently robust
to provide an alternative programme of
pleasing orchestral items. Slightly lower
down on the dial I found Frankfurt, who
came along in a remarkably lively fashion.
Three or four other Germans could be
clearly heard on the speaker, as also could
Toulouse. This was all with only the gentlest
use of reaction.
General Hints.

I was not surprised by the ready manner
in which the set demonstrated its ability
to produce good music, for, as I have said,
it is a straightforward and efficient design.
A " howling instability " would have been
due to a -failure in that part of the circuit
formed by the metal panel. Providing lead
number " 9 " is well and truly connected,
and that the variable condenser and the
" on -off " switch make their contacts with
the metal panel there is very little else that
could go wrong.

One must make sure that the coil unit is
firmly in position, and that its pins are all
making contact with the sockets in the base
and that each valve is doing likewise.
There is, of course, always the possibility
that one may strike a faulty component,
but this is, nowadays, riot a frequent occur-
rence. Should the moving vanes of the
J.B. variables, which are being supplied
with kits of parts for the " Master Three,"
tend to fall owing to looseness, they can be
tightened by means of the ingenious
friction devices incorporated in their
movements. There is a small round -headed
screw on -each which takes up the' pressure
applied to the spindleby a small collar.

In conclusion, I cannot say more than,
that I consider the Master, Three " an
excellent receiver and one that should' give
the constructor every satisfaction. It is
very, easy to assemble from the clear
instructions 'provided, and it is very easy
to operate. If it should not prove suffi-
ciently selective to cut the local station
out within the shadow of this worthy's
aerial, that simple and very inexpensive

P.W." Standard Wave Trap will solve
the problem (see the "Radiotorial " columns).

DO YOU KNOW
THAT . . . .

*
The length of wire used in a low -fre-

quency transformer is sometimes as much.
as two miles ?

*

Radio high -frequency currents flow only;
on the outside surface of a conductor and
not at all in the interior ?

* * *

It is estimated that the conductive skin
which is active in high -frequency wiring is
never more than orie two-thousand-five-
Inindredth of an inch in thickness ?

The great maritime nations of the world
maintain a squadron of ships patrolling
the Atlantic on the watch for icebergs, and
twice a clay these ships broadcast the
position of all the icebergs they have
observed,

* * *

When drilling through thin metal, such
as a condenser vane, the seizing of the drill
which often occurs when it emerges may
easily be' prevented by backing the metal
against a piece of Very hard wood.
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The Construction of
Short Wave Coils

MORE and more victims are being
claimed every week by the short-
wave " disease." When one sees a

wireless enthusiast struggling with that
diabolical material, No. 16 hard -drawn
copper wire, one knows that the epidemic
has claimed another victim. Perhaps the
following hints will be of use to those who
are passing through this stage. It is not
intended to give particulars of the number
of turns required (these vary widely in
different circumstances and details have

.......... *
I A: few useful hints with practical

illustrations.
By G. H. LEVERSEDGE. t

useful tools if you can. The wire will, of
course, spring out to a' larger diameter
when released, but it should not be larger
than 2:1 in., and may with advantage be a
little less, say 2-1 in.

Here is a complete short-wave outfit made up by the author, and using one
of the coils be describes in the accompanying article.

already appeared in this journal), but to
suggest one or two ways in which the
work of making a short-wave tuning coil
can be simplified.

A very effective tuning coil for use for
the higher frequencies can be constructed
by winding the requisite number of turns
of the above -mentioned No. 16 hard -drawn
copper wire on a " Becol " or similar
pattern ebonite former, of about 3 -in.
diameter The wire, which should be free

from sharp bends or kinks, should be wound
on a mandrel about 2f hi. diameter.

The winding should be in an anti -clock-
wise direction . for reasons to be stated
later, and as it is difficult to do the winding
evenly unless a lathe is available, it will
be well to make friends with some motor
repairer or other possessor of one of these

Having obtained
the coil with a few
more turns than will
actually be required,
the next thing is to
mark on the edges of
the projecting "fins"
on the ebonite former
where slots are to be
cut to hold the wire
in position. For this
purpose a paper tem-
plate, as shown in
Figs. 1 and 2, will be
found very useful
unless a screw -cutting
lathe is available-.
Otherwise it will be
found almost impos-
sible to measure the

positions of the slots, and if a mistake is
made a " drunken "-looking helix will be
produced when the wire is put in position.

Figs. 1 and 2 are almost self-explanatory.
A paper strip is wrapped tightly round the
former and' cut off square at each end
leaving a narrow strip for gumming. The
crease where the paper passes over the
edge of each fin should be marked, par-
ticularly that fin where the paper over-
laps, giving, of course, a crease at both
ends of the strip.

Marking the Former.
This particular fin should also be given

a distinguishing mark, as the coil will start
and finish here. Now, take the paper
template off, flatten out, and mark out as
in Fig. 1. The two parallel lines at the top
are for the reaction slot, and the sloping
lines produce a helical line round the
former when the paper is gummed in posi-
tion as shown in Fig. 2.

A small notch can be made with a fine
triangular file, cutting through the paper
and marking the ebonite at each place'
where the line passes over the edge of a
fin. Thd paper being removed, the slots
can be cut to the required depth.

Having got the slots cut the next thing
is to get wire in position. The reader

may have noticed, when the paper template
was in position on -the former, that; although
an anti -clockwise direction of winding was
specified for the bare wire coil, the line on
the former is in a clockwise direction. This
is an intentional " mistake " ! And is
arranged to simplify the job of getting the
wire into position on the former without
getting it kinked.

Bend a short piece at the end of the coil
inwards towards the centre, and place the
wire in the first slot " C," Fig. 2. Now
gently spring the wire into each successive
slot in a clockwise direction, taking care
not to put any permanent sets in the wire.

- Perfect Shape Assured.
The second turn must be passed over the

top of the first, and subsequent turns
passed over the preceding ones until all
the slots are full. The spare wire can then
be cut off,, and a short piece bent down as
at the commencement. The reader will
now see that the anti -clockwise coil has
been reversed.

This method of construction obviates the
necessity of passing the wire over empty
slots, and the danger of pulling the coil out
of shape.

A short-wave coil constructed on the lines of those
described in this article.
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TECHNICAL NOTE! By Dr. J. H. T. ROBERTS, F.Inst.P. I

TRIMMING RADIO PANELS
CUTTING TUBES -A CONVENIENT HOLDER-THE HOME-MADE CONE.

*O 4.-4,-4, ---- 0-  ----
Trimming Radio Panels.
I GAVE in these "Notes" a week or two

back some hints with regard to the trim-
ming of ebonite panels. - Several readers

have sent me suggestions fOr fUrther hints
in this connection, and in many cases have
described their 'now special methods or
workshop ".dodges.". I forget to say that
since an ebonite panel is usually rather
large for holding in a metal -working vice,
a carpenter's vioodyice is more convenient.

Although the wood of the ;vice is _softer
than the ebonite, it is still desirable to cover
the jaws of the vice with felt or thick
wads of paper, because there may be
particles of grit or other hard materials
embedded in the wood from. previous ,,use,,,
anctInSiiinay damage or destroy tare
ished'siffaee of a panel. &Are -Should als6
be takeii with the jaws of the vit.?, to sec,
that they are more or less accurately oppo-
site to One another and titht,' when the vice
is tightened up, the lower part 'Of the panel
is not driven hard against some other Part
of the vice 'or: against the bench, as if so';
it is very 'easy to fractnre the panel corn-
pletely. ,Carpenters' Vices are,' as a rule, apt
to be rather clumsy' affairs as compared
with metal -working vices, and therefore
you should examine carefully the working
of the wood vice, and the manner in which
the panel is held, before Pulling up tightly.

Cutting Tubes.
In this connection, it is often necessary

for constructors to cut or file metal or
ebonite tube. It is not easy to held tube.
in an ordinary vice, unless special jaws are
provided, but the difficulty can be got over
by making a pair of wood jaws to suit -
different diameters of tube. All you need
do is to take two small wood blocks, which
may be, say, .2 in, x 3 in. x 1 in., and screw
them together with the 2 in. X 3 in. faces
in contact, making a block 2 in. x 2 in. x
3 in.

Placing the combined block in such a
position that the interface (that is, the two
faces which are in contact) is vertical, a
number of holes should then be drilled at
right angles to the top, face, these holes
being carried right through the combined
block. The diameters of the different
holes may very roughly correspond to
the diameters of tubes which you com-
monly use.

Convenient diameters, for instance, would
be a in., ii in. and 1 in. Of course, the
diameters do not need -to be the same as
the diameter's of the tubes which are to be
gripped, and a hole of a given diameter
will serve for gripping tubes varying quite
considerably from that diameter.

A Convenient Holder.
After the holes have been drilled the two

parts of the block are unscrewed and taken
apart. There will then be a series of semi.
cylindrical grooves in each of the two

4

4

blocks, so that when the two blocks are
plaCed together the grooves register with
one another. The two blocks need not be

it is not only the voltage of a battery that falls
from a maximum to a minimum as the cell becomes
discharged. The " weight," or specific gravity, of the
liquid also falls, in exact accordance with the state of
the battery. It can be measured by a hydrometer, as
shown above, the liquid being drawn up into a glass
tube in which ." floats " are placed. By noting which
of these sink and which swim in the liquid, an exact
indication of the battery's condition is obtainable.'

attached together, but it is convenient to
hinge them: so that they resemble the jaws
of a pair of gas -pliers.

Very little further explanation is needed.
You will see that when you wish to grip
any piece or rod in the vice, you simply
clip on these wood jaws to the tube or rod,
selecting the pair of grooves which most
nearly -fit the work, and then place the
whole in the vice. It is better to select
grooves of larger diameter than the work as,
if you insert the work' into grooves of
rather smaller diameter, you may findlliat
either the work is damaged -when you pull
up the vice or the wood jaws ire split.

The Home -Made Cone.
Before the advent of the cone loud

speaker, when the trumpet Or horn -type
practically held the field, there was not
much encouragement for tire -experimenter
or constructor to make his. own loud
speaker. In fact, the loud speaker was
regarded as one of the few parts of the
wireless outfit which did not come within
the purview of the constructor's art.

It is true that more recently tire parts
for making up horn-t3ipeleud speakers have
been put on the inarket,- but the home-
made horn speaker is never quite the same
thing as the commercial article.

With the cone. loud : speaker, however,
the, position is entirely different, and this
very , useful - and efficient reproducer is
peeoliarly adapted for home construction.
In fact, the readiness with .which efficient
and attractive loud speakers may be made
by the experimenter has been a source of
no' little anxiety to the manufacturers.
They have, however, wisely met the situa-
tion by providing the parts for the home
construction of cone loud speakers, and
have thereby no doubt turned the position
to good business account.

Easily Assembled.
One of tire latest loud speakers to he

supplied' in parts for assembly is the
(Continued 6n page 1216.)
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1 NEW BROADCAST OPERA
,

MR. LLOYD GEORGE-THE LEICESTER BAND FESTIVAL-PRAISE FOR
,
+

CARDIFF -5 G B AND THE CHILDREN. I
t

New 'Broadcast Opera.
THE first broadcast performance of
1 Berlioz' only oratorio, " The Child-

hood of Christ," will be given by the
Birmingham Studio Orchestra, and Chorus
and radiated from 5`C4 B on Sunday evening,
February 12th. The work, which' is based on
legends akin to our own folklore, was regard-
ed with special affection by its author, who
wrote both the words and music. Its chief
characteristics are a devotional intensity,
freedom from complexity and an exquisite
simplicity, which is not altogether typical
of the composer's other works. It was
introduced to this country by the late Sir
Charles Halle in Manchester in 1880,
twenty-six years after it had received its
first performance in Paris. The afternoon

-- -*
concert on the same day will also.be given
from the Birmingham Studio, the soloists
being Wynne Ajello (soprano),. Gladys
Palmer (contralto), Margaret M. Kennedy
(recitals), Appleton Moore (baritone), and
Harold Mills (the musical director of the
Birmingham Repertory Theatre) in violin
solos.

Sir Henry Wood in Belfast.
Sir Henry J. Wood is visiting Belfast on

Tuesday, February 14th, to conduct a
Symphony Concert in the Ulster Hall,
when the Station Symphony Orchestra will
be augmented to 80 performers. The
programme includes Liszt's " Les Preludes "
and Beethoven's " Eroica. Symphony."

(Continued on page 1212.)
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60 VOLTS
(reads 66)

7/ 11
100 VOLTS

(reads 108)

12/ 1 1
VOLTS (GRID BIAS

60 VOLTS
(reads 661

SUPER POWER
13/6

This LISSEN Battery fis /obtain-
able at every radio dealer-ask
firmly for " LISSEN New Process "
and you will be rewarded by
an improved tone in your loud
speaker which will be worth the
trouble taken in refusing any-
thing offered as a substitute.

POWERFUL, MOVING-WELLING AND
SWELLING. You get the real tone of the
organ when you use the LISSEN New
Process Battery in your set. This is due
to the pure d.e. current this battery
provides.
And the reproduction of singer, speaker
and instrumentalist alike is loud and clear
always if you use this battery, for it
yields its power noiselessly, without a sign
of ripple and without a trace of hum. The
oxygen content of the cells-due to the
new process-is so great that you get
months and months of use from every
LISSEN Battery and very delightful repro-
duction always.

LISSEN LIMITED, 8-16, FRIARS LANE, RICHMOND, SURREY
Managing Director; ThOMUS N. Cole.
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. So high is the standard of per-
formance obtainable with good
modern gramophones and electrical
recording that little, if any, benefit
can be derived from the use of any
but the most carefully designed
" pick-up.

It is with full recognition of this
fact that the new Amplion Vivavox
has been designed and is now in-
troduced. It maintains the
Amplion reputation of high quality
reproduction and combines ex-
treme sensitivity with complete
control of volume and flexibility
of operation.

\114,1111,t(
GRAMOPHONE PICK-UP

Amplion Vivavox with volume con-
trol and leads and special adaptor
for connecting to Radio Set - 50/-
Amplion Vivavox with plug adaptor
and lead only - 35/ -

Write W.L.A. 23 and your name and address on a post
card (Id. stamped) and we send you full particulars.

GRAHAM AMPLION LIMITED,
25, Savile Row, Regent Street, London, W.1

loifirC4
PENtOTE
CONTROld
E0 1/ /WV

SET
BECAUSE Lotus Remote Control has proved

itself such a great convenience to thousands
of users of the ordinary H.T. and L.T.

wireless set, we are now making it to suit
any type of receiving set.
No matter what sort of set you are using, you
can have simultaneous reception and control.
No more going from one room to another to
switch on and off-no more crowding into one
room to hear the wireless. Never mind where
the set is ; listen -in in every room by installing
a Lotus Remote Control.
FREE Blueprints and instructions showing how you can
fit it up easily and quickly will be sent by return on request.

PRICES :
Complete outfit for two rooms for a set using L.T. Accumulator and H.T.
Battery, including one Lotus Relay, 2 Filament Control Wall Jacks. 30f-
2 Jack Plugs and 21 yds. special 4 -strand wire
Complete outfit for two rooms for set using L.T.Accumulator 4;1'.
and H.T. Eliminator . . ..
Complete outfit for two rooms for any make of circuit using All 47%
from the Mains Set .. .

In each case each additlunal room 7'S ext,

ELTIU[S,
PrtiorE corolla'

Fig 1.

Fig. 1.--Showiog the Relay of the
Remote Control for an "ALL
MAINS " Receiving Set.

Fig. 2.-Showino the Relay of the
Remote Control
for set using L.T.
Accumulator and

T Eliminator.

Fig. 2,

Made by the 'makers of the Lotus Buoyancy Valve pokier,
Lotus Vernier Coil Holder. Lotus Jacks Switches and Plugs.

Garnett, Whiteley & Co., Ltd., Broadgreen Road, Liverpool.
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'-i6INEXPENSIVE
FOUR

HAVE you ever wanted a four -valve set
which, although it would only cost
you a few pounds to construct, would

enable you to bring in a dozen or more
stations on the loud speaker and many
more on telephones I

I have a feeling that some of my readers
will say, " Yes, but a three-valver will do
all this. Why use four valves ? "

The reply is that with the larger receiver
you will get your dozen or more stations
at greater strength and more consistently
than you would with the smaller set. The
four -valuer will give full -room strength on
stations that with three valves would only
be comfortably audible on the speaker.

You Don't Want Distortion.
In addition, suppose you are 25 miles or

more from one Of the B.B.C.main stations,
or 150 miles from Daventry (5 X X).

You will not like it if you have to " boost "
up your signals with reaction, to the detri-
ment of purity Your nearest B.B.C.
station is the one you will wish to listen to
the greater part of the time, and, while a
little distortion is probably inseparable
from the more distant transmissions, it is
intolerable on the local.

The circuit of the " Inexpensive " Four-
Valver is what is sometimes called a
" straight" circuit. It is a conventional
and well -tried arrangement It is one of
those circuits which cannot help giving good
results provided it is hooked up correctly.

Pure and Powerful.
The first valve is a high -frequency ampli-

fier and gives you range. It is neutralised,
and so the receiver will not interfere with
neighbouring sets when too much reaction
is used. Then comes the detector, and
lastly a couple of L.F. valves for magni-
fying the detected signals. These last two
stages are arranged so as to give high -
quality reproduction with maximum am-
plification

1 will now describe the construction of
the receiver. The panel dimensions are
given on 'the blue print.

You will see that there are four main

iThis is a description of one of the
efficient, cheap -to -build, and easy -
to -make long-range loud -speaker
receivers, of which a 6d. Blue Print
was presented to readers last week.
By the " P.W." Research and Con-

struction Department.

holes. On the left front of the panel are
two variable condensers.

That on the extreme left is for tuning the
aerial circuit, and the other tunes the
detector -grid circuit. To the right of this
is the reaction condenser, which is really a

strength control, since by increasing its
value louder signals can be obtained. Below
this knob. is the " on -off " switch to enable
the set to be switched off when it is desired.

Drffiing the Panel.
It is usual to drill the panel first. Do

your marking out on the back, remembering
that the positions of the holes when working
on the back of the panel will be reversed.
That is to say, the reaction condenser and'
filament " on -off " switch will be on your
left. You can use one drill for all four main
holes provided you chose single -hole fixing
condensers.

(Continued on next page).

You will find the constructional work even more easy if you have tin> photograpu before you wail you are
building the set.



1190 Popular Wireless, February 11th, 1928.

* I.-6-4.4-  44-4.

INEXPENSIVE.- FOUR I
THE

(Continued front previous page.)

A i-in. twist drill is the correct size.
Along the bottom edge of the panel, about
1"g in. up, you will need five small holes,
preferably countersunk, to secure the panel
to the baseboard.

Then there are two holes for the angle
brackets to support the baseboard. Inci-
dentally you can purchase a countersink
in any tool shop for about ninepence. Now
screw the panel to the baseboard and start
placing the components in position on the
board. Follow as accurately as possible the
lay -out shown on the blue print and in the
photographs.

This is rather important, because the
positions for the various components have
been very carefully worked out, and al-
though a slight deviation will not much
matter, it is best to adhere to the general
scheme as shown.

Keep the aerial coil base and the H.F.

transformer base well separated, placing
the neutralising condenser near the latter
and the H.F. valve holder between the two
bases.

A Useful Hint.
When you place the valve holders in

position, make sure that there will be
adequate clearance for the valve itself.
Don't arrange the components in such a
way that the valve, when inserted, fouls
one of the variable condensers or the L.F.
transformer. This hint may seem to be
unnecessary, but I have made this mistake
in the past when laying out a set, and it is
very annoying to find that after you have
completed the wiring it is necessary to
rearrange things because one of the valves
cannot he inserted properly.

The terminal strip along the back of the

baseboard has its battery terminals spaced
about an inch apart, and the aerial and
earth terminals one inch and a half.

When Care Is Needed.
You will see from the photographs that

each wire has been taken to its respective
tag or terminal by the shortest route. The
wiring diagram will not show this so well,
because the draughtsman has had to alter
the spacing a little for clearness, and in
addition some of the wires in the drawing
look longer than they actually are. If you
haven't had a great deal of experience at
wiring up sets your safest plan will be to
buy some 18 -gauge tinned copper wire
(a 1-1b. reel) and a number of lengths of
Systoflex covering. After pulling the wire
straight, measure out the various lengths
required, and then slide the Systoflex cover-
ing on. Leave a short length of wire pro-
jecting at each end for soldering purposes.

Testing The Receiver.
Place a binocular type aerial coil in the

aerial socket and one of the standard
split -primary H.F. transformers in the

second coil base.
In the first valve

holder use one of
the special H.F.

Here you see the coils and valves in position
in the completed receiver. You can assemble
this set with every confidence, as it has
passed the most searching tests, notwith-
standing its simplicity and inexpensiveness.

type valves and in the detector socket a
similar valve or one of the special R.C.
type.

The first L.F. valve may be of the
general purpose or H.F. type if you require
maximum signal strength. In the last
socket a small power valve should be used.

Using a 120 -volt H.T. battery, apply
these voltages in the preliminary tests.
H.T. + 3, 120 volts, and grid bias accord-
ing to makers' instructions. H.T. + 2,
about 80 volts, and H.T. 1 from 80 to
100 volts. You can vary these values after-
wards until you obtain the best results.

Now switch on the set, and with the
reaction condenser all out rotate the two
tuning controls until you hear the local
station.

If you are within 15 or 20 miles of the
local broadcasting transmitter switch out

the H.F. valve by cutting out the base-
board resistor. Now try to tune in the
broadcasting station (with the H.F. valve
in its socket but turned off). You will
probably hear faint signals. If so, rotate
the neutralising condenser knob very slowly
until signals fade away. If you go too far
they will return again. There is one point,
called the " silent point," and with this
setting signals will be at their minimum.
This is the neutralising point, and when
you have found it you can switch on the
H.F. valve and the set is ready for use.

On first test the receiver brought in ten
stations on the 250-550 metre wave -band at
full loud -speaker strength.

On the longer waves, 5 X X, Radio -Paris,
Hilversum, and one or two other stations.
can be received on the loud speaker.
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=
=- =- =Join L.T. - to one side of H.T. fuse E-

ns terminal E, terminal 2 on aerial--=

coil holder, moving vanes of aerial E.
tuning condenser, negative filament E=

-=- socket of VI, V2, V3, V earthing plate
of reaction condenser and to flexible == =

= lead for G.B. + . a=
= Join other side of H.T. fuse to H.T. -. E=E Join L.T. --1- terminal to one side E
--_.. of L.T. switch. :,---

== Other side of L.T. switch to moving 1-
vanes of H.F. condenser, to slider =
of baseboard resistors R R to socket
2 of split -primary H.F. transformer E
holder, thence to moving arms of R4

-.I and R,.
:-.-=-*

Other side of R2 to + filament =
:....- socket of V2. Other side of R/ to -I-

filament socket of VI, other side of R, =
E to + filament socket of V other E
E side of R3 to -I- filament socket of V3. E-

Terminal Al to one side of .0002 2.
= fixed condenser.
-.g Other side of -0002 fixed condenser =

to A2, and to a flexible lead for terminals
E. .. 4 or 3 on aerial coil holder. =
= Terminal 1 on aerial coil holder E

to fixed vanes of aerial tuning con- g
1-1 denser, to grid of V1, to top of neutralis- E

ing condenser. E
-fi Bottom of neutralising condenser to -1-== terminal 3 on split -primary transformer :a

holder. =
Terminal 5 to plate of V,. Terminal 4 =

to H.T. + 1.
s-_-_- Terminal 1 to one side of grid con- _
E denser and leak, and to fixed vanes a--

:=-- of H.F.C. =-
Other side of grid condenser and E-

_
leak to grid of V,. =

Terminal 6 to moving vanes of
= reaction condenser.
E Plate of V, to one side of -001 fixed E

condenser and to one side of H.F. :E. -

choke.
_

Other side of -001 fixed condenser E=a to fixed vanes of reaction condenser. =
=

Other side of H.F. choke to P on =
R.C.C. unit.

= H.T. -1-- on R.C.C. unit to H.T. i 2 -==

-== terminal.
= G.B. - on R.C.C. unit to flexible 11-

;2 lead for G.B. - 1. E'
= G on R.C.C. unit to one side of '25-

meg. grid leak. =
-.§. Other side of grid leak to G on V3. E
= P on V3 to OP on L.F. transformer.
E EIP to H.T. -I- 3 terminal and to

=:=. L.S. + terminal.

POINT-TO-POINT CONNECTIONS.

OS to G of V,,.
IS to flexible lead for G.B. - 2.
L.S. - terminal to P of VI. E

Fifillfifillifill111111111finfillfflfillinfilfill111111111111111111111111111177



' Popular Wireless, February llth, 1928, 1191

SPAN DISTANCE
C.

C.

From the void comes the tiny
weak voice . . Hamburg per-
haps-or Rome . . Tantalising,
isn't it, that signals are not
strong enough to be under-
stood ?
It is when you are trying for
distant stations that you will
appreciate the service Lissen
transformers give you. Space -
weakened signals are coaxed
from minuteness to magni-
tude. Yet if you judged them
from their purity and clarity
you might imagine your
foreign station in the next
town

with strength

Lissen transformers fully amplify every
note, every tone, every over -tone, and
every harmonic against a background ,f
dead silence.
Test one for seven days against the
most expensive transformer you can buy.
If you do not definitely prefer the
Lissen transformer in every respect,
return'- it and your money will be
reflinded.
Turns rat to 3: i Rests:once ratio 4

Guaranteed is months.
LISSEN LIMITED, 8-18. Friars Lane.Richmond, Surrey.

(Siallach,' Director: Thomas N Cole.)LISSEN
TRANSFORMER

8'6
diliiiMins11010111.1.1111111rifiallinimmfr NEMO.

cyou can use du-ee LisseivTranstornters in 6scacle°
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Better-
and they stay Better

You will know they are better directly
you put them into your set. There will
be an immediate improvement in the
volume and quality of reproduction.
As to their "staying" power-you will
only appreciate this after a long period
of use at a time when other 2 -volt
valves would have had to be replaced.

Have and maintain the very best
results of which your set is capable by
using B.T.H. Nickel Filament Valves.

B.210 H
R.C. and H F.

Fil. Volts... 2
Fil Am s.. 0.10
Max H.T.V. 150

10s. 6d.
The abole prices

B.210 L B.215P
General Purpose. Power
Fil. Volts ... 2 Fil. Volts  2
Fil Amps.. 0 10 Fil. Am s. 0.15
Max H.T.V. 120 Max HT V 120

108. 6d. 12s. 6d.
are applicable in gt. Britain and
:K. Ireland only.,

Made in the Mazda Lop Works. Rugby.

Your dealer holds adequate stocks
The 'British Thomson -Houston Co. Ltd.
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INEXPENSIVE
ATTRACTIVE
THE ENVY OF \

YOUR PALS
N 5

THE RADIO PANEL DE LUXE
Make your sot the envy of all who see it by
using Trolite for the panel. There are five
different colours and designs of Trolite-you
can choose the one that suits your caVnet
best. In price, Trolite is more economical
than any other panel-compare these prices :

PRICES, per square inch .

Mahogany Cube
Polished Black. Walnut Wavy

in. .. ino in. . d.
In. .. id. 1 in. .. 1d.

Trolite Beading is made to put the finishing touch
to the beautiful Trolite Panel. Ask your radio
dealer also for Trolite Dials, Coil Formers, Coil
Mounts and other radio mouldings. In case of

difficulty write direct to :

F. A. HUGHES & Co., Limited
204-206, GREAT PORTLAND STREET, W.1
'Phone: Museum 8630(3 lines) 'Grams: Distancing, Wesdo, London
Manchester Office: 185, Princess Street, 'Phone City 3329

rransformer
troublesbanithed

byw
WMVAZSS

V 11,
Brownie Transformers are guaranteed 100% British.
Made from the very finest materials, the characteristics
and performance are equal to those of transformers
costing twice the price. Ensure perfect tone and
quality by building a Brownie Popular Transformer
into your set. See this wonderful transformer for
yourself at your nearest Radio dealer.

THE BROWNIE POPULAR
TRANSFORMER. - The mag-
netic field is composed of special
laminations of the softest iron pro-
curable, and the accuracy of the
windings on their moulded bobbin
guarantee distortionless reproduc-
tion, free from
resonance.
Totally enclosed
i moulded 6

Send for our new free booklet,
" Wireless Without Worry," to :-

THE BROWNIE WIRELESS COMPANY (G.B.) LTD.
Dept. 26, NELSON STREET WORKS, LONDON, N.w.1
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VARIOUS VOLUME CONTROLS. 1
By CHARLES GOLENPAUL

(Of the American Mechanical Laboratories).

TIMES change. Several years ago the
main thing was how to obtain volume,
irrespective of tone quality. To -day,

most sets are capable of producing more
than ample volume, so that the main aim
is to cut down the volume when desired,
without sacrificing tone quality.

Let us bear in mind at the very start
that the radio receiver is a collection of
delicately -balanced circuits-or at least
it should be so, if the best results are to be
obtained. The values of inductances, etc ,
are usually quite critical, so that any change
in the inductance of one circuit may
unbalance the receiver and result in distor-
tion. For this reason, therefore, a volume
control should be of the non -inductive type,
so that there will be no change in inductance
value as the result of a variation of the
control.

Begin "Early."
The cardinal principle in controlling loud-

speaker volume, apart from the use of a
non -inductive resistance, is to begin as soon
as possible in the receiving process. In other
words, the nearer the antenna end that the
control is put into effect, the better the
results and the simpler 'the control; and
vice -versa, the nearer the loud speaker end,
the more energy must be handled by the
variable resistance and the more likelihood
of distortion.

The simplest volume control is a variable
high resistance in the aerial lead, which
serves to cut down the signal energy, and
is of real value especially when intercepting
powerful local stations. Sometimes the
variable high resistance may be shunted
across the antenna and earth terminals
of the set. At any rate, with a suit-
able non -inductive variable resistor, a
simple and undistorted volume control is
obtained for any receiver. The resistance
range must be from practically zero to
several million ohms in the case of the
resistor placed in the aerial lead, which
appears to be the better of the two arrange-
ments.

H.F. Volume Control.
Now if we do not control the energy

at the very entrance to the radio set,
the next best thing is to control it as soon
as possible in the radio -frequency or 'high -
frequency stages. Here the best practice
is to place the variable resistor in the plus
H.T 90 -volt lead, so as to control the plate
current of the radio -frequency tubes, and
therefore the energy passed on to the
detector valve.

It is also possible to control oscillation
by means of a variable high resistance, but
in this case a fine adjustment variable
resistor-one that has an absolutely
gradual adjustment of resistance-is essen-
tial. Even the finest wire resistor will not
function properly in this case, since there
may be too much difference in resistance from
one turn to the next, thus preventing the
precise adjustment of the high -frequency
stages for the critical non-oseillating point.
The resistance must be of the order of

practically zero to some 500,000 ohms, in
providing the necessary wide adjustment.

With a volume control in the plate
circuit of high -frequency valves, it becomes
possible to employ coils which will normally
oscillate at 90 volts on the valves, with

whatever stabilising method may be used.
Then, with variable plate voltage, the
receiver con. be worked at top efficiency,
right on the very verge of oscillating, as well
as brought down to a very low efficiency
in reducing loud -speaker volume without
distortion. We have, therefore, a sensitivity
control as well as a volume control.

At the L.F. End.

In going into the audio -frequency field of
reception, we begin to encounter real
power. Still, the volume can be controlled
at the secondary of the first transformer,

by means .of a volume
control shunted across

Schoolboys deeply interested in a young constructor demonstrating the
assembly of a three -valve set at a recent London exhibition.

it. In the case of re-
sistance 'coupling and
choke coupling, a po,
ten tioin eter arrange-
ment is more desirable,
as a rule, but it is_good
practice to shunt the
variable resistor across
the input to such an
amplifier, by passing
more or less of the
energy delivered by
the detector.

The next and last.
place for controlling
the volume of the
receiver is to shunt a
substantial variable
resistor across - the
loud -speaker terinin-
o ts. Here again a non -
inductive variable
esistor must be, em-

ployed, and since
there is often consid-
erable energy to
handle, a substantial
device must he used.

REAL VALUE IN
RADIO.

AN OBJECT -LESSON FOR 1/-.
*

Oun readers will be interested to hear
that our contemporary, " Modern
Wireless," presents a Is. Blue Print

free to its readers with every issue. For
example, the February issue, now on sale,
contains, among constructional articles,
one devoted to " The Music Master."

This receiver, although cheap from the
cash point of view, has two uncommonly
fine qualities, viz., great purity of repro-
duction and is capable of picking- up many
distant stations.

Now, although there are many three -

valve sets which can rightly claim those two
qUalities; very few amateurs, when they
build such sets, really get the best out of
them-mainly because they either do not
follow the designer's specification, or
because they cannot clearly follow the
instructions given.

" The Music Master " is different ; built
in accordance with the designer's speci-
fications, and with the aid of the blue print,
you can't go wrong, and the blue print and
instructions are so clear that, unless you
are wilfully dense, you can't misunderstand
the designer's instructions.

You can't quibble with instructions
which don't make you hesitate and say,
" Now, does the author mean this, or that ?"
and that is where all the sets in the Feb-
ruary "Modern Wireless" hit the bull's-eye:
they don't bewilder you-not even the
" Mercury Seven "-a super -het. which
might, unlefis properly and clearly described,
make Marconi himself blink.

Full of Good Things.
The February " M.W." is full of other

good things ; here's a few titles, taken at
random from an issue just up from the
printers : Operating Loud- Speakers (good
stuff this ; the author writes from long
experience) ; A Note on Screening (short
-but Dr. Roberts keeps to the point and
offers sound advice) ; More About This
Year's Solodyne (operating notes, etc., on
the finest multi -valuer ever 'built ; and the
1928 model has proved an enormous " hit " ;
look at the advertisements too) ; On the
Short Waves .( written by a "Ham " who
knows his subject backwards) ; the "All
Turn " Crystal Set (you can make this up
in an hour-but the results can't be de-
scribed in less than 24) ; A Universal
Short -Wave Set (just the thing for the
" DX " amateur-and inexpensive too) ;
Another Filadyne Circuit, and so on and so
on: The above is only a brief selection.
"Modern Wireless" doesn't stint its readers
in quality or quantity-and if you want a
real example of value for money, you'll get
the February issue without delay.
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Q. " Good evening ! I've come round to
discuss those batteries and things, as I sug-
gested. I've bought a loud -speaker like yours.
By the way, I've brought the set round for you
to look at. What do you think of it ? "

A. It looks topping. You've made a neat job of
it. We'll stick it on and test it if you like, after we've
chatted over those other points. What do you want
to know about the accessories ?

Q. " First, I will get you to tell me what
kind of batteries and valves, and so on, I
shall have to use. Valves, for instance, I
suppose they are important, are they not ? "

A. They are the most important things in the set.

Q. " Let's take the valves one at a time.
The first one, you say, is a detector ? What
sort of valve shall I want for that ? "

A. The first valve should be of the H.F. type,
you know, somewhere about 20,000 ohms Impedance,
or something like that.

Q. " Will any detector' valve do ? "
A. Yes, any detector valve. Those advertise.!

as 11,1'. or detector are most, suitable. Or if you
want to be quite sure, the tecluderd description of
the valve you want is one with a magnification
factor of 20 and an impedance of 20,000, or round
about those figures. Something like the PALI H.F.,
or the tosser H.F., 1122, or the Marconi or Osram
H.F. valve will be quite all right.

Q. " Apart from the filament voltage (I
shall get 2-volters) what else do I have to
watch out for ? I believe they call it valve
curves or characteristics or something, don't
they ?

A. Yes. But you need not worry about those,

a111111111111111111111111111M1111111111111M111=11111111111111111111110

STATIONS HEARD ON THE LOUD SPEAKER
g BRUSSELS .. Pair.
-E 5 G B .. Very Good.
E LANGENBERG .. Good.
E FRANKFURT .. .. Good.
E LONDON .. .. Very Good.

DORTMUND .. .. Fair.
F. BOURNEMOUTH .. Faint, bat readable.
E HILVERSUM .. Good.
 MOTALA .. Fair.
= 5 X X .. Very Good.
= RADIOLA Fair.
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just get valves of the types I mention and you will
be quite O.K.

Q. " Now what about this middle valve ? I
think you called it the first L.F. What sort
of valve shall I want there ? "

A. An ordinary first -stage L.P. valve with an im-
pedance of about 3,000 ohms. The P.M.1 L.F., Cossor,
Ediswan, Marconi, Osram, B.T.H., or Cosmos
L.F. valves are O.K.

Q. " Now, the last valve. I suppose that
is very important to get a good one, because
I understand that that is the one that the
actual loud speaker is run from ? "

A. Yes, that is important. For instance, if you
want to use three or four loud speakers going at full
strength you will want a super -power valve. Just
for an ordinary loud speaker like the one I have here
an ordinary power valve will be quite sufficient.

The Question of Cost.
Q. " Are they very expensive-those super-

power valves ? "
A. Yes, they are a little bit more expensive than

the others-they cost about 20s. By the way, you
will want a big H.T. battery if you use one of those.

Q. " Do you mean more voltage-a higher
voltage on the H.T. battery ? "

A. No, not necessarily a higher voltage, but what
Ire call a super H.T. battery. One with a large
capacity, because the super -power valve takes more
current out of it than the ordinary type, and a small
H.T. battery would not stand up to it for long.

Q. " Could I use dry cells for the H.T. for
ordinary valves in this set ? "

A. Oh yes, dry cells are quite sufficient. As long
as you get a battery of good make, that is all you want
to worry about here. For the super -power valve
you can get a dry battery of big capacity, costing
about 45e., I believe, but you will find it will last a
long time and Is really well worth the extra money.

MORE ABOUT THE
" Q. & A." THREE.

RESULTS OF TEST-BATTERY AND
VALVE DETAILS.

Further notes on the three -valve set
described last week.... .

Q. "Talking about batteries, how much
shall I have to pay for the accumulator ?
Can I get a small. one ? "

A. I shouldn't get it too small, or else you will
always be running to the charging station. One
with an actual capacity of, say, 91) or 30 ampere
hours will be about the size you want. This should
not cost more than 12 or 15 shillings. The whole out -
at, you know, should not cost you snore than about
five pounds or so, without batteries or loud speaker. -
Not a very great sum when you consider what you
will get out of it.

Buying the Batteries.
Q. What do you estimate the cost will be

for upkeep in the way of batteries ? How
often shall I have to get the L.T. charged, for
instance ? "

A. That will depend on how often you use the
set and for how long. I should say you will get
somewhere about fifty hours.

Q. " I expect we shall be using it from
about seven till half -past ten or so, every
night, so that you could reckon about four
hours a day at the outside, I should think.
How long will it be before I need to re -charge
the accumulator if I do that ? "

A. Oh, about a fortnight.

Q. Did you say a thirty actual capacity
accumulator ? "

A. Yea, a thirty will last longer than a twenty.
Asa matter of fact, I think I said a twenty or a thirty.
Thirty is certainly a bit better.

Q. " One thing I should like to know :
When I change over from the short waves
to the high waves, if I should do so, is there
any danger of shorting or spoiling the set in
any way when I change over the coils ? "

A. Oh no. That is simply a matter of milling out
the coils and then pushing in the new ones. By the
way, I had better tell you something about those
coils, hadn't I ?

Q. "Yes. What sizes
shall I want "

A. Well, for the short
waves I think a 20 or 25
aerial coil with a 50 in the
second socket (that's the
middle one) and about a 40
in the third will do.

Q. " How about the
high wave -lengths?
What- shall I need
there ? "

A. About 100 in tile
aerial, a 200 in thn
middle one, and a 100 or
150 in the further one will
give you about the results.

Q. " But, speaking
frankly, would you re --
commend me to get the
high ones, or do you
think I shall get plenty
-use the low ones ? "
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There's one thing I should like to ask you t
Is this a set that is likely to go out of date
quickly, or is it one that is likely to give good
results for several years "

A. Yes. eleven stations. Here's the list so that you
can see if you can beat it. (See list on this page.)
The last four are long -wave ones. I think pm
will find this is a well tried circuit. It's not a new
one, you know, and I do not think it -will go out
of date for very many years. It will last you as long
as you like, I should say.

For Foreign Stations.
Q. " Another point interests ale very much,

which you might be able to tell me-and that
is, do you think I shall have much difficulty
in picking up the foreign stations ? I should
very much like to do this, if ifs not
going to be too troublesome, and I wouldn't
mind putting up a new aerial if that would
improve matters. What range of wave -lengths
do you' consider those coils you told Inc of will
cover ? "

A. You've spoken to me about your aerial before.
It seems quite a good one-quite an average sort of
thing. If you find your local station is bothering yea
at all, try using a smaller aerial roil, say about ten
turns, or something like that. You will lose
little in signal strength, but you will get it in
selectivity. The smaller coils will cover stations
with wavelengths from about 200 or 230 to al,o0t
500 or so.

Q. " One friend of mine, whom I think will
he very interested in this set, has an indoor
aerial. Could I use this set on that sort,
if I take it round to his place sometimes?"

A. Well, an indoor aerial will give (mite good re-
sults, providing you are not too far from the statism,
but an outdoor aerial is miles better. you know. The
set is not designed for an indoor aerial, but providing
you are not after too many distant stations you can
use one quite well.

When in Doubt.
Q. " Well, thanks ever so much for all you

have told me about it ; I feel quite anxious
to begin listening on the set. I don't want
to sound like Mr. Everyman, but I must
thank you, and I cannot help feeling I am
on a real good thing here.

A. Oh yes, let me know how you get on. I shall
be awfully interested. I do not think you iv1i1 get
any trouble, but if you do hit a snag-well, drop
me a line or write to the Queries Department. They
will soon put you right.

" Cheerio, Old Bean !"
Cheerio, and all the best 1

THE COMPLETED SET.

Easy to build and easy to handle, the " Q. and A." Three has only ,two
operating controls-the tuning condenser and reaction adjustment.

of fun if I only ,11111111H111111111111111111111111111111111111109000111111119111111ffiU

A. You will get plenty of fon on the lower range.
There are, however, one or two stations really worth
listening to on the higher range, you know. There's
Daventry, and Motala, that place in Sweden, and
Hilversum is nearly always on the air with a good
programme. This especially is a good one on a Sunday.
Let's hook the set up and see how it goes. (See list
of Stations heard.)

Q. " It certainly is very- fascinating, and
it goes very well, I think. How many stations
was it we heard-eleven on the loud speaker

Back numbers of " Popular
Wireless " are obtainable
from The Amalgamated
Press, Ltd., Back Number
Dept., Bear Alley, Earring -
don Street, London, E.C.4.
Price 4d. per copy, post free.
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Wireless, February 1 1 th, 1928.

G.OM.
or RADIO
The whole world knows that Sir
Oliver Lodge, " P.W.'s " Scientific
Adviser, invented " tuning," with-
out which the broadcasting of to -day
would be impossible. But in
acknowledging this great achieve-
ment many overlook the eminent
scientist's other valuable con-
tributions to the science of wireless.

By J. C. JEVONS.

TN these days of conflicting claims to
1 master patents and priority rights in

connection with discoveries in radio
Science., it is interesting to recall the pioneer
work of the veteran scientist who has for
so many years honoured POPULAR WIRE-
LESS by occupying the position of Technical
Adviser-in-( 'hief.

So long ago as 1898 Sir Oliverthen
Professor Lodge, F.R.S., of the Liverpool
University-invented a moving -coil sound -
reproducer which is the prototype of the
modern electrodynamic loud speaker, typi-
fied in one form by the Magnavox, and in a
later and improved form by the well-known
Rice -Kellogg instrument.

Early Moving Coil -Loud Speaker.
The original Lodge moving -coil apparatus

has been placed in the National Science
Museum, and may be seen there at any
time by those interested.

The details of the construction are illus-
trated in Fig. L The moving coil A, to
which the currents to be amplified are fed,
is mounted in a narrow gap between a
central polepiece N, and an annular pole -
piece or keeper S. The sides of the coil
are connected by a rigid tripod T, as shown,
to a large disc or diaphragm D. The vi-

bratory movements of the latter arc then -
communicated directly to the surrounding
air.

Sir Oliver proposed to use a cascade
arrangement of such moving -coil relays in
order to amplify the received signals into
sounds of large magnitude. It must be
remembered that this work was being carried
out nearly ten years before the invention of
the Fleming valve, so that thermionic
amplification was not available.

The relay arrangement is shown in Fig.
2. Telegraphic or telephonic signals, trans-
mitted by induction from a distant closed
circuit, were picked up by the vertical
winding A, and fed to the moving coil of
the first relay I. The vibrations of the coil,
corresponding to the received signals, are
applied through the " tripod " links to a
simple microphone contact M.

The resulting current variations are next
amplified by means of a local battery B,

MODERN MOVING -COIL LOUD SPEAKERS.

A group of moving -coil loud -speaker elements in various stages of assembly. Sir Oliver Lodge invented
a moving -coil loud speaker so long ago as 1898-many years before there was such a thing as broad-

casting or even wireless telephony.

and communicated through a transformer
T to a second similar relay II. In this
instrument the moving -coil vibrations are
applied to a box microphone M1, compris-
ing two electrodes containing carbon
granules.

Microphonic Amplification.
The output from the microphone M1,

after further amplification by means of a
second local battery B1, are passed on
through a transformer T1 to a third moving -
coil relay III. By this time the current
variations are sufficiently powerful to
energise, through the moving -coil and tripod
attachment, a large diaphragm D in direct
contact with the air.

I

N kA

13-1,E200GE' AY/NG -CO/Z SPEAKER
IVVENrE17 /10, /898.

z9419 fir.
The action of the last instrument is

fundamentally the same as that of the
modern disc or ecne loud speaker. Alter-
natively Sir Oliver suggested that the out-
put currents from the relay II could be
applied directly to a horn speaker H, by
means of a change -over switch S. This
showed a keen appreciation of the different
tonal qualities of the two types of instru-
ment in question.

Even at the present day the large -
diaphragm speater operates more efficiently

(Continued on next page.)
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on the lower notes, whilst the horn does
better justice to the higher notes. In fact,
for those who can afford it the ideal broad-
cast combination is still a cone and horn
speaker connected up in parallel across the
output from the wireless set.

A year previously, in 1897, Sir Oliver had
taken out a master patent for the principle
of tuning wireless waves to a definite
frequency so as, in his own words, " to
enable an operator to transmit messages
across space to any one or more of a
number of different individuals in various
localities, each of whom is provided with a
suitably arranged (i.e. properly tuned)
receiver."

It is difficult at the present time to
appreciate the fundamental importance of
the tuning principle as applied to wireless
signalling. Tuning has become such a
commonplace idea that it is almost im-
possible to imagine a time when the effect
of capacity and inductance in determining
wave -length was either ignored or not
understood.

Wireless signalling in those days con-
sisted in crashing energy into the ether in
mass, and trusting for reception to the
pick-up effect of an elevated wire acting
merely as an aperiodic collector. Simul-
taneous signalling on any large" scale was
impossible under such conditions. There
was no such thing as selective working by
operating upon a given wave -length until
Sir Oliver introduced this conception.

First Radio Tuning.
In the inventor's own words his improve-

ment consisted in the use of novel means
for the purpose of producing a prolonged
series of electric oscillations, so that the
excitation of a particular frequency at the
sending station would cause a suitably -
tuned receiving apparatus to respond, but
would not affect any other receiver not so
tuned.

In order to secure this result he intro-
duced for the first time the notion of lumped
inductance in the form of a series coil, and
lumped capacity in the form of a condenser,
both incorporated in the transmitting and
receiving aerials. In this way, he con-
verted the aperiodic radiator or collector
aerial into -a definitely -tuned instrument
which, like a pendulum, would respond
selectively in favour of energy impulses of
definite frequency.

During the next few years Sir Oliver was
responsible, either alone or in conjunction
with Dr. Alexander Muirhead, for a whole

series of patents, designed to extend and
develop the principle of syntonic or tuned
signalling. These improvements were em-
bodied in the Lodge-Muirhead Radio system
which was subsequently taken over by the
Marconi Co.

He was also responsible for the invention
of a number of ingenious forms of coherer.
In one of these a pure metal makes contact
with an adjustable spring, which is con-
tinually vibrated by a fine toothed wheel
driven by clockwork, or by a tuning -fork,

so as to be constantly maintained in a
sensitive condition.

Many Other Patents.
In another form of Lodge detector a thin

film of oil is interposed between the contact
needle and a globule or pool of mercury,
so that as the needle dips into the mercury
it is surrounded by a thin coating of the oil.
The needle is constantly vibrated so as to
continually renew the coating of oil.

The oil normally forms an insulating
layer between the needle and the mercury.
but breaks down to allow the passage of a
recording current whenever a train of sig-
nalling waves is received.

Popular Wireless, February llth, 1028.

Since those pioneer days of wireless de-
velopment, Sir Oliver has taken out patents
for utilising directional wireless as an aid
to marine navigation, for improved methods
Of coupling the oscillating and radiating
circuits in wireless transmission, and for a
number of other valuable inventions wh
it is impossible to set out in detail within
the limits of the present article.

Readers of POPULAR WIRELESS will,
however, recall his recent work in connec-
tion with the " N " circuit. In this receiver
a non -radiating' trap circuit 'is used for
colleetins, the aerial energy and feeding it
to the first valve amplifier in such a way as
to prevent any possibility of local disturb-
ance being caused by oscillations emanating
from the set.

i RADIO NOTES OF ;
INTEREST.

* 40-4.

The Melbourne short -ware station, 3 L 0,
will welcome reports from British listeners
on its transmissions, upon 36 metres every
Sunday from 6.30 to 8.30 p.m. G.M.T.

* * *

A Surrey amateur has recently been in
two-way communication with an American
scientific expedition to West Greenland.
Signals were exchanged on a wave -length of
46 metres.

* *

The recent rearrangement of the Daventry
6 G B aerial has not proved satisfactory,

so the B.B.C. en-
gineers are still

engaged upon
the problem of
which is the best
form of aerial
for this station.

Sir Oliver Lodge still carries on active radio research work, although his scientific interests are extremely
wide, embracing, as they do, practically everything from astronomy to x-rays.

YOUR PANEL.
*-4.---- 4.-N 41,0.....40-4. *

HERE are some common faults which
are to be seen in the arrangement of
the terminals and other fittings

on the panels of home-made receiving
sets. Profit by the mistakes of others, and
when building your next set see that these
common faults are not included in your
own apparatus, otherwise it will look
unsightly :

Edges of the panel not straight

Terminals not placed at equal distances
- from the edge of the panel.
Panel altogether " out of square."
Aerial and earth terminals too near

together.
Upsymmetrical arrangement on the panel

of the various condenser and other
tuning dials.

Valve sockets arranged so that the valves
are placed in the most unprotected
positions.

Unwanted holes drilled in the panels, and
then filled in with composition.

Panel badly labelled.
Pencil marks left on the panel surface,
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POST THIS COUPON NOW!
The Distributors,

" Radio for the Million,"
63, Lincoln's Inn Fields,

London, W.C.2.

I enclose two penny stamps covering postage of one
complete set of A.B.C. CONNECTING LINKS given
free with simplified plan of assembly for the MULLARD
MASTER THREE.

NAME (Block Letters)

Address

The receiver that makes
the most efficient use

of three valves
Without soldering and with only
20 wires you can build this won-
derful receiver - The Mullard
Master Three.
The Simplified Plan of Assembly
is easier to read than a map and
ensures complete success.
One dial brings in station after
station, another controls volume.
Tuning is as simple as setting the
hands of your watch.
Gives you a choice of six or more
programmes at loud- speaker
strength.
The simplest and cheapest three -
valve set ever designed.
Send the coupon to -day and make
the Mullard Master Three your
1928 receiver.

Mullard
MASTER  RADIO
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50'
PARTS

MADE IN 1 HOUR
You, too, even if you know nothing about radio, can easily
build the New R.C. Threesome, and get several stations on
the Loud Speaker.
Only 5 connections. No soldering. With a screwdriver,
and the Instruction Book and Blue Print (the coupon brings
it to you free) you can have this masterpiece of clever
simplicity ready in 1 hour. You can't go wrong.
Results? Use the Ediswan Va yes H.F. 210, R.C.2 and
P.V. 2, and you can be sure of a " blare "-free volume, and
beautiful, mellow, natural reproduction. Wireless at
its best.

EDISWAN
H.F. 210
R.C.2 P.v.2,VA LV

P .W. 11.2,28
To THE EDISON SWAN ELECTRIC CO., LTD.

(Publicity), 121/5, Queen Victoria St., London, E.C.4.
Phase 'end, post free, presentation coPie, of the New

R.C. Three ome Instr,ction Bdolt and Blue Print.
NAME
ADDRESS.

V.86

INSIST UPON
SPECIFIED COILS
IF YOU WANT

MAXIMUM
EFFICIENCY

Prices :-
Broadcast Wave.

Accurate Space -
wound to give
maximum effici-
ency.

Long Wave.
Sectional wound
to give lowest
high - frequency 8/6
resistance.

Colvern Aluminium
Panel.

is also specified
for the Mullard
Master Thn e Re-
ceiver IS' x ; 11
gauge; sprayed
instrument black;
drilled for vari-
able condensers
switch and panel
brackets.

7/6

716

IF you are about to construct the
Mullard Master Three Receiver
you should remember that there is

every reason why you should adhere
to the author's specification. -

SELECTIVITY to the desired degree is
easily obtained with Colvern Coils. A
few turns to requirement should be re-
moved from the aerial winding and the
end of the wire reconnected to Pin
No.4.
RANGE depends to an extremely
high degree upon efficient coils
and it is very important that these
should have a very low high -fre-
quency resistance. To obtain this
Colvern Coils are accurate space -
wound. Experience proves that the use of
Colvern Coils increases the range of a
radio receiver. In the case of the Master
Three Colvern Coils give maximum range.
VOLUME is similarly dependant upon the
efficiency of coils, Logically, the signal
strength of distant stations is greatly in-
creased by Colvern Accurate Space -Wound
Coils.
Therefore be advised-adhere strictly to the
author's specification, you will be most
satisfied.

ACCURATE SPACE WOUND

COILS
Colvern Ltd., Mawney's Road, Romford.
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THE " UNIDYNE."
The Editor, POPULAR WIRELESS.

Dear Sir,-It may interest a wide circle of your
readers, many of whom are going through the excited
" craze " stage and testing circuit after circuit., to
know of the high regard in which the good friend,
the " Unidyne," is held. Soon after it first came
out,'which must be over four years ago, I put up a
three -valuer, but finding the third stage not fully
efficient, changed that over to an H.T. valve. Ever
since that we hare had satisfactory and adequate
reception of any one of any ordinary station : Cardiff
(30 in.), London (120 m.), Bournemouth, Paris;
Langenberg, Frankfurt, Madrid, etc. It is so good
that we hesitate to change it. Recently, after get-
ting K D K A and W A H W U L (?) on another
two -valve set on low waves, my son took off the
80 and .100 coils from the Unidyne and put a 4 -turn
coil in the reaction socket only, when Cardiff. came
through at fair strength on the L.S.! Can anyone
explain what was happening ? Also has any reader
found your wonderful Unidyne adaptable to the
short -waves ?

Yours faithfully,
H. O. L.

P.S.-Valves are the original Philips 1'8 v. with
4-v. accumulator cut down by very good barrel-
rheostats.-H. 0. L.

Fishponds, Bristol.

PARLOUR PROGRAMMES.
The Editor, POPULAR WIRELESS.

Dear Sir,-The enclosed circuit, I think, should
prove interesting to readers of POPULAR WIRELESS.
It provides a very efficient means of relaying music
or speech from one part of a house to another, thus

:offering wide scope for experimenters and, incident.
ally, a source of amusement for the forthcoming party
season.

The sounds are picked up by the loud speaker,
amplified by the first valve, passed on to the second, -
amplified again, and are oncejnore magnified by being
returned to the grid of the first valve.

With regard to component values, the grid -leak
should be variable, a high resistance being essential
for maximum strength. The second valve should be

power cal t, since the volume is truly surprising
and G.B. are, of course, adjusted accordingly

second loud speaker may be substituted for the
phones.

Readers will notice that they may transform an
0-v-1 receiver into this by merely detaching
aerial and earth, removing aerial coil, and connecting
loud speaker to aerial terminal and one side of
'phones.

Wishing " P.W." every success,
Yours faithfully,

Walthamsfow, E.17. J. E. J.

THE." WORKWKLL " ONE,
The Editor, POPULAR WIRELESS.

Dear Sir,-I am so pleased with your " Work -
Well " One circuit that I am writing to tell you how
really well it works. I am a regular reader of your
wonder book of wireless, and I tun always ready to
hook up any of the circuits you specify.

What beats me, I can get the local, which is only
11 miles away, at good L.S. strength. In fact, I've
been using a crystal with one stage of L.F., and
your circuit is just as loud and purer tone altogether.
I'm using an old Marconi D.E.R. valve.

If I had an up-to-date valve no doubt it would be
even better.

I had only got a 0003 tuning condenser, so, of
course, I tried- it in place of the -0005 you specify. It's
O.K. on the local, but if I shunt a 0002 in parallel
with the -0003 I can cut out the local and get 5 O B
quits good. Hoping my little experience will be of
use to any of your readers, and wishing all the best.

.Yours truly,
Bournemouth. J. W. W.

THE " VARIACTOR " TWO.
The Editor, POPULAR WIRELESS.

Dear Sir,-I wish to congratulate you in evolving
such a set as the " Variactor." I have made it up
in rather a haphazard fashion, but the results are

* -.8.- - -o---- -4.--4.- 4. 4,---..

THE "UN IDYNE"

simply wonderful, the volume from both the Davent ry
stations is great for only two valves. I have used the
components specified, but have altered the lay -out,
placing the terminals on the panel, also putting three
terminals on the panel for connecting the three
broadcast tappings to, doing away with the tapping
clip.

Using two B.T.H. valves, one H.F. and one power,
I can get about twelve stations on the loud speaker,
most of them at really good strength. I use 100 -volt
for the power, and 80 for detector. I generally use
my five -valve set but the " Variactor " at present is
soy favourite, and I have made up quite a number
of valve sets.

Wishing you every success.
Sincerely yours, '

A THOMPSON.
P.S.-I may add that I have received twenty-five

stations up to the present, all clear on the 'phones,
including the twelve quoted above, and I have not
finished yet.

Birmingham.

PARLOUR P RO G RAMMES -
SHORT -WAVE RECEPTION.

Letters from readers discussing interesting 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 information given.-EDITOR.

THE " LO -COST " CRYSTAL SET.
The Editor, POPULAR WIRELESS.

Dear Sir,-Just a line to let you know how the
Lo -Cost." Crystal Set works in our part of the world.

The moment I saw the circuit in to -day's book, I
thought I would like to try it. I went home, and
in thirty minutes 5 G B was coming in at excellent
strength. It is the best crystal set I have ever tried,
and I would just like to thank you for so cheap and
wonderful a circuit.

Yours truly,
Ely, Cambs. L. H.

A LOUD -SPEAKER HINT.
The Editor, POPULAR WIRELESS.

Dear Sir,-The following hint may be of interest :
Many loud -speaker horns of the crystalline finish type
after a time become grey or dusty -looking. These
may be revived and restored to their new appear-
ance quite easily and inexpensively. Take a small
wad of cotton wool (or a soft rag will do) and soak
this in olive sit. Squeeze out, so as not to have too
much oil in the rag, and gently work this over the
horn, working well into the crevices of this particular
kind of horn. Care must be taken not to have too
much oil on the rag- at a time, so as not to leave the
work greasy, and olive oil must be used.

Yours faithfully,
A. WADDINGTON.

Ightenhill, Burnley.

SHORT-WAVE RECEPTION.
The Editor, POPULAR WIRELESS.

Dear Sir,-I had the unique experience of hearing
the New Year greeted by two countries on Decem-
ber 31st/January 1st. One being our own country,
England, and the other America.

Some time ago in your issue of POPULAR WIRELESS,
October 16th, 1926, No. 228, Vol. X, you published an
article by R. H. Bradley, giving a few practical
suggestions for Short -Wave Reception.

I decided to follow the circuit
given and added another L.P.
valve. Components I used were
Lotus 3 -way coil holder, Ormond
S.L.F. vernier condensers, '00035
and '00025, standard 4 -pin valve
holders. A glass panel was used
with an ordinary baseboard. I had
great difficulty in controlling re-
action and so fitted a Bretwood
variable leak in place of the fixed
2-megohm grid leak, this being a
great improvement, as smooth con-
trol is essential down on 15 metres.

Detector valve is an S.T.41,
which I find excellent for all waves
from 25 to 1,800 metres.

For reception of 2 X A F and
KOK A I use Igranic plug-in short-
wave coils : primary coil No. 4.
secondary coil No. 6, reaction coil
No. 9.

Results are good loud - speaker
strength on a poor aerial.

1199

Advantages are that with the use of suitable coils
.5 X X, medium and short -ware station° can be
received at will.

On this set I received the London New Year service,
and then at 5 a.m. G.M.T. I received the New Year
ceremony from K D K A at full L.S. strength and also
just had time to hear greetings from 2 X A F before
they signed off.

I can always receive one or other of the above
American stations at good strength. On the occasion
of the B.B.C.'s first Australian broadcast I received
this station 2 F C direct at weak L.S. strength and
kept on until they closed down, which was long after
the B.B.C. finished, which proved it was not a har-
monic : but I think myself it was a freak because I
have only had them once since then:

Hoping these particulars will interest you, and
wishing " P.W." a happy and prosperous New Year,

Yours faithfully, C. J. C.
P.S.-I find this set quite suitable for L.S. re-

ception of at least 10 foreign stations.
Liverpool.

DISTORTIONLESS RECEPTION.
The Editor, POPULAR WIRELESS.

Dear Sir,-Now that the " longalistance " craze
is dying out a little, and real " super "-power valves
available, people are inclined to instal apparatus
that will give them the utmost purity of tone- on the
local station and the two Daventrys. Most of these
sets employ anode -bend rectification and resistance -
capacity coupling in the audio -frequency stages.
These sets are generally reliable and give good -
quality reproduction.

But people who live within a six -mile radius of
their local station are often troubled with distortion
on loud passages. Then they think that all the
trouble is due to the L.F. stages. An occurrence of
this nature recently troubled the writer, and was at
last traced to the rectifier, which was of the cumula-
tive grid method. The set was a 0-v-2 without reac-
tion, and distortion was very troublesome. I then
altered the rectifier to that of the " Diode " or
" parallel -anode " method, with the most pleasing
results, distortion being entirely absent. The diagram
of the complete set is shown.
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MODERN WIRELESS
Have you purchased your copy of
the February issue of this magnifi-
cent radio magazine ? As usual it
is full of good things, and a 1/ -

blue print is given free.

PRICE 11/- On Sale Everywhere
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It will be seen that the tunflig apparatus is con-
nected between the anode and the filament. A
condenser of .0003 mfd. couples the aerial and anode.
The anode is then connected by a radio -frequency
choke to the anode resistance of the amplifier, which
is not connected to H.T. ±, but to the slider of
a potentiometer across the L.T. battery. A positive
Potential must be applied to the grid in oraer to
neutralise the space charge effect.

This method of rectification is the most perfect
known, for it has a practically linear characteristic,
but unfortunately it is very insensitive, it having a
sensitivity equal to that of a galena crystal, but is
much more reliable. A transformer may be used
after it, but it should preferably have a ratio of 6 or
8 to 1. I might mention that a rectifier of this kind
is used in the high -quality receiver demonstrated at
the Science Museum at South Kensington. Our set
is about five miles north 'of 2 L 0, which is received
perfectly, although a stage of high -frequency amplifi-
cation is recommended for 5 X X and 5 0 B. To get
the best out of a receiver of this kind high anode
potentials on the L.F. valves and a cone speaker are
imperative.

Wishing " P. W." every success, and apologising
for using so much valuable space.

Yours faithfully,
Miiswell Hill, N.10. J. C.

CI, '0005 mfd. ; C '0003 mfd. ; Ce1, mfd. R1, 100,000 ohms ;
R5, 400 ohms ; H3, '5 megohms  T1, Ferranti A.F.3 ; V1, P.M.111.F. ;

P.M.1L.F. ; V3, D.E.P.215. -
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Apparatus
To stod

Traders and manufacturers are invited to submit wireless sets to the " P.W.' Technical
Department for test. All tests are carried out with strict impartiality in the " P.W." testing -
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.

OVERHAULING A LOUD SPEAKER.
IN our January 28th issue we published an

article having the above title. In
acknowledging the usefulness of the

many tips given, Messrs. Graham Amplion
Ltd., ask us to point out that they maintain
a carefully organised Service and Repair
Section, and that all their Amplion loud-
speaker units bear a label suggesting that
Amplion users should take advantage
of the facilities provided. Further they
say :

" Although a certain proportion of the public
who are mechanically minded could no doubt quite
satisfactorily undertake simple repairs, We feel -that
so long as the manufacturers make the necessary
arrangements and offer prompt service, it is, generally
speaking, more satisfactory that overhauls should be
carried out under their own supervision.

" We ourselves seal'all our units before Issue, and
.can only accept responsibility for their performance

while these seals remain Intact our service guarantee
being nullified if the units arc opened up other than
in our

FOR THE ADVANCED AMATEUR.
A book which will be of interest to the

more advanced amateur and the radio
engineer is " Wireless Principles and
Practice," by L. F. Palmer, M.Sc., Ph.D.,
F.Inst.P.,A.M.I.E.E. It is published by
Messrs. ongman Green & Co., Ltd., at
18s. net. Of great value to the student will
be the extensive bibliographies provided at
the end of each chapter. -

The book as a whole is an achievement.
inasmuch as it is a definite breakaway from
conventional radio text -book practice. The
mathematics particularly are very interest-
ing. The whole field of radio is covered, and
within the limitations of the 500 or so
pages is very well covered indeed. The
many diagrams are excellently executed,
and the photographs modern and directly
applicable to the subjects covered. it is a
book that we have placed
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with the assurance that it will not accumu-
late dust.

A RECTIFIER DIAGRAM.
In our issue of January 28th, an article

appeared on page 1088 entitled " A New
Dry Rectifier." But Fig. 2 is stated to
give full -wave rectification. Actually how-
ever, it would provide only half -wave recti-
fication. To give full -wave rectification
the " Input " and " Output " should be
reversed.

THE IGRANIC SHORT-WAVE RECEIVER.
Until recently -there seems to have been

only two types of receivers accepted as
being suitable for short-wave reception. The
one is the plain detector with reaction type
which may or may not be followed by low-
freqUency amplification, and the other is
the sUper-heterodyne or " wave -change
variety. In this latter the short-wave
signals are received by an initial rectifier
where they are, in effect, transformed into
long waves and then passed on for high -
frequency amplification.

But there is a very big gap between the
super -het." and the straight -forward

Det.-L.F. type of receiver, and hitherto it
has been thought that more or less straight-
forward high -frequency amplification was
ineffective on the higher frequencies.

Short waves seem to come over so well
that they can be received from vast distances
on a simple detector and one L.F.4 or Det.-
2 L.F. sets, but generally speakmg, such
receivers have to be worked very close to
the point of oscillation, and tuning is
critical, and there is very little margin.

(Continued cn page 1215.)
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The famous Ericsson Super
Sensitive Telephones are
reduced to 12 6 a pair I

Adopted by the B.B.C. for use in their studios. Used by all the D.X.
experimenters. Adopted as standard in 1909 by the Admiralty and in
1917 by the Air Board Three resistances 120 2000 and 4000 ohms-
,me price. 12 6. Gei your pair to -day !
Even it you have a multivalve set now and again you'll need a goo..
crystal set Buy an Ericsson Crystal Set to -day Sturdily and hand,
:omely made. A really sensitive instrument Tunes up to 5 G B
Will take 5 X X coil A real snip at 15/-.

At all our agents or direct from the Company.
ERICSSON TELEPHONES LTD . 67/74. Kingsway, London. W.C.2

SENSITIVE
NES.'Srj4:E7E.:11T;

5
eTid.$4071;e1.4036'01LACA4*

CT 11,1 RA

Goodmans Loudspeaker components
V have stood the test of time.

That thousands have found it an easy
matter to construct a Loud Speaker
of wonderfully faithful reproduction, for
an exceptionally low cost, is proved by the
large number of unsolicited testimonials

received. The Goodman Seamless Moulded Cone has established itself as the finest
Diaphragm at present obtainable. Our Double -Acting Reed Unit 12716) is un
doubtedly the moat sensitive and powerful Unit fin the market. The Goodman JUNIOR
a Unit of exceptionally good design, although only recently introduced, is now acknow
ledged to be far superior to any Unit at near its modest price (14161; to fact
second only to our Double -Acting Reed type It is much cheaper to build your own
Speaker, with Goodmans parts, It will give you results equal to any on the
market, Irrespective of price, and will astonish you in its fidelity of reproduction
Avoidimitations. GOODMANS were the pioneers of Specialities for Home Con
strutted Loud Speakers. Experience counts I

SEAMLESS atOTI,DE., CONES Ank AST WIT
ANY UNIT AN, CONE IS BETTER i/TTED

WITH A 001:1111AN 0)1IT
If you are interested in COIL -DRIVENSPEAKERS, see our Lists (C.D.S) of COILSPEAKER 'UNITS, eto. Quality and finish
are of the usual high GOODMAN standard, and
prices as low as possible, consistent with perfect
workmanship.

Illustrated aesertptrv. vats on request
Original unsolicited testimonials at our office:

-From CIRENCESTER: " The perfect Cone
Speaker, and that at a reasonable price.

From BRADFORD: .` I an: eery satisfied
with the Speaker; it is the best I hare ever
heard for tone."

From LIVERPOOL: " The GOODMAN UNIT
handles volume equal to a 3foving Coil Speaker
Mahout overloading. Startlingly, efficient, and
?MU claim as far as volume. purity and mechanical
Perfection is concerned

Easy terms can be arranged if desired.
If you have any difficulty in obtaining locally,
send direct to us enclasing your Dealer's name
and address

The Goodman Junior.
A Reed Unit specially designed
for the sole purpose of driving
large diaphragms of the Cone
Pleated Disc, or similar type
NOT a converted Earpiece or
Gramophone attachment

Advt. of GOODMANS, 27, FARRINGDON ST., LONDON, E.C.4.
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TO ENSURE THE BEST
REPRODUCTION SPECIFY -

PUSH -PULL TRANSFORMERS
For providing large distortionless L.P. Ampli-
fication with moderate H.T. voltage.
The following types can be supplied from
stock.

Audio Stage, type AF5c -
Output Stage, type OP3c -

(Ratio i/t.)

Audio Stage, type AI* -
Output Stage, type 0136c -

(Ratio i/i.)

- Price 32/6
- Price 23/6

- Price 19/-
- Price 18/ -

Write for leaflet 117a02 showing diagram of connections

41.

OUTPUT TRANSFORMERS AND CHOKES
FOR

LOUD SPEAKER

FILTER

CIRCUITS
Type OP'. Price 21/.. (Ratio 1.,15.)
Type OP2. Price 21/-. (Ratio 25/i.) Type El. Price 21/.

8111MMIIIMMIMENCI.

TRICKLE CHARGER
(Incorporating the Westinghouse Metal Rectifier and a Ferranti Transformer).

Will charge your L.T. Accumulator
at Home from the Alternating
Current Mains.
No valves, no chemicals, and nothing
to get out of order.
Simple and safe in operation, the
Ferranti Trickle Charger will pay for
itself over and over again and will
save you time and trouble. Ask your
dealer to obtain one for you. Delivery
from stock.

FERRANTI LTD. HOLLINWOOD LANCASHIRE
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All Editorial Communications to be addressed to The Editor, POPULAR
WIRELESS, The Fleetway House, Farringdon Street, London, E.C.4.

The Editor will I e pleased to consider articles and
lotographs, dealing with all subjects appertaining to

wireless work. The Editor cannot accept responsibility
for manuscripts and photos. Every care trill be taken
to return M.S.S. not accepted for publication. A damped
and addressed envelope must be sent with every article.
All inquiries concerning advertising rates, etc., to be
addressed to the Sole Agents, Messrs. John IL Lilt',
Ltd., 4, Ludgate Circus, London, E.C.4.

The constructional articles which appear from time
to time in this journal are the outcome of research and
experimental work, carried out with a view to immuring
the technique of wireless receivers. As much of the
information given in the columns of this paper concerns
the most recent developments in the radio world, some
of the arrangements and Specialities described may be
the subject of Letters Patent, and the amateur and the
trader would be wed' advised to obtain permlesion of
the patentees to use the patents before doing so.

QUESTIONS AND
ANSWERS.

CUTTING OUT THE H.F. VALVE.
"HENRY " (Hackney).-" I don't want

much. All I want is London and Paris-I don't
care if I never hear anything else at all. But
do you think I can get Paris ? Not without
whoops and shrieks like Red Indians rampaging
on the warpath, all the time !

The man I got to look over the set says it's
too powerful. He calls it a tuned anode and

2 L.F. (whatever that means !), and he says
I. ought to write and let you have the enclosed
diagram and get details of how to cut out the
-tuned anode. Can von tell him how to do it ?
And will it be easier to tune and, most impor-
tant of all. shall I get Paris ? "

It will be much easier to handle if you " cut out tin
tuned anode!! This will make it into a three -valve
set instead of a four -raiser. and with it you should
get good loud -speaker results from both ii.ontion and
Paris, with an easy change -over and simplicity of
t

The best method ,of _permanently cutting out your
valim is to proceed as follows After disconnect-

ing all the batteries, remove the wires that join the
tuned -anode coil to the anode condenser, plate of the
valve and to plus, etc., thus leaving that coil
holder without any connection for the time being.
Disconnect the .000:3 anode tuning condenser, as this
will not now be needed.

. Now by two extra leads join the aerial coil's plus
and socket to the plug and socket respectively of tho
anode coil holder.

Join the grid socket of the first valve holder to the
lead which goes from the plate of the first valve to
the -0002 fixed condenser- (the condenser which, on
its other side, is joined to the grid of the second
t. a lve, and to the grid leak).

Pull the aerial coil from its usual coil holder, and
always use it in the old "tuned -anode coil " holder
instead, tuning on the aerial tuning condenser, as
formerly.

Finally, you may need to reverse the leads to tle,
icaction coil, The set can then be used as a three -
salver (Det. and 2 L.F.) and will give either the
Paris or London programmes, when suitable coils are
plugged in. It will be much easier to handle than
formerly, and will also be more economical to Tun,

" FALLS OFF WITH A CLICK."
C. M. P. (Portsmouth).-" I have a three -

valve set, using all Cossor valves (new), the
last one being a power valve. .Can you inform
me why - reception suddenly fails, with a
' click,' but can afterwards be heard as if in the
distance ? "

- This is a grid circuit fault, generally due to a faulty
grid leak or grid condenser. If your second or third
valve uses a grid leak, the insulation of the condun,i't

(Continued an page 1204.)

GNAVOX
ELECTRO-DYNAMIC
POWER SPEAKER UNIT

Manufactured under Magnavox Eritish riitcrit No. 197,836 of May 29th, 1923.
.._ ....

- 7

R4 UNIT
.

R4 UNIT
7

19.10.0 19.10.0

The World's Finest Speakers by the oldest speaker manufacturers.
A revelation in reproduction with results equal to moving coil
speakers selling at five times the price.
The field of the Magnavox Type R4 Unit is operated from a
6 -volt accumulator or any standard trickle charger. Consumes
!. ampere. Resistance 12 ohms. This field current is easily
available from the L.T. battery of your receiving set.
The unit is supplied complete with attachment cords and built-
in input transformer.

Permanent Magnet Type No. M7, 60' -
Write for full list

Our new 1928 Catalogue and circuit supplement is now ready. Send
'Pd. in stamps to corer cost of postage. It's lite most instructive and

interesting WI (imitable.

THE ROTHERMEL CORPORATION LTD.
29-26, MADDOX STREET, LONDON, W.I.

Telephone: Mayfair 0578. 0579.

.....1,fiv7.1

THE UNIVERSAL
L.F. TRANSFORMERS

that are incorporated in the world's
most famous Radio Receivers.

L F.TRANSFORMERS

Citt
For finest value.
For maximum volume.
For perfect reproduction.
For use in any circuit.
For better Radio reception.

Ratios 5-1 and 3-1.
Specially designed for Portable se!,
and where space and light weight ats
desired.

"RADIOGRAND
12/6 RATIOS

5-1 8. 3-1

11

Any difficulty that may have been experi-
enced by the public recently in obtaining these
popular Transformers has been occasioned
solely by the enormous demand. Although
our factory was producing 1,200 instruments
per day orders were being received in excess
of 2,000. Enlarging our Works has enabled
us now to cope with all requirements to the
extent of 5,000 per day if necessary.
YOUR DEALER WILL BE PLEASED TO
SUPPLY ON 14 DAYS FREE TRIAL.

Evens' In3tiument guaranteed 12 m9ntlz,
IF UNABLE TO OBTAIN WRITE :-

TELSEN ELECTRIC Co. Ltd.
'lead Cm'e 207, ASTON ROAD, BIRMINGHAM.and Works;

c,,: dots Agents an:: Distributors: The Sel-Esi Wireless Supply Co., Ltd., Greek St., Soho.
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MADE IN ENGLAND
Sold lig All Wireless Dealers.

11

HIGH ft LOW TENSION

Att LI MU LATO RS

" GEEKO "
H.T. ACCUMULATOR 20 -VOLT UNIT

Capacity of 4250 M.A. at a 15 M.A. discharge.
At 9d. per volt this unit represents unequalled
value. Price, in crate with wander plugs - 15s,

"CEEKO" L.T. ACCUMULATOR TYPE B.

Cat. No. No. of
Cclls

Maximum
Charge

and
Di scheigc

Rate
Amps.

Actual
Capacity

amps.-hrs.

PRICE
each

L s. d.

0 625
0 626
0 627

1 Cell
2-vOlt

2

3
4

20
30
40

11 6
13 6
16 0

C) 632
0 633

2 Cells
4 -volt

2

3

20
33

1 2 6
1 7 0

0 639
0 640

3 Cells
6 -volt

2

3

20
30

1 13 6
2 0 6

Add( I The Getter? Electric to,, Ltd., Maynet House, Ti rivet:ay, 1,1Liott,
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RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued from page 1202.)

fixed between this and the plate of the preceding
valve may be faulty, giving rise to toe symptoms
described.

Alternatively, the trouble may be due to the grid
circuit of the first valve, the likeliest place to look
In this instance being the grid leak itself. It may be of
too high a resistance, or it may be insecurely connected
in its clips, or with faulty leads, with the result that
there is no path for charges on the grid to leak away
to filament.

UP THE POLE.
P. G. (Walthamstow, London, E.).-" It

took three of us all Saturday afternoon to get
the mast up, and we half -killed the builder's
man who helped us, because the mast leaned
on him when he was pressed against the wall.
But my dad gave him 3s 6d., and he seemed
pleased. But we didn't notice till he had gone
that the aerial line had come out of the pulley,
and now we have got the mast up, but- no
aerial on it. Can we get an aerial up it in any
way, or will it mean the pole coming down
again ? "

Generally in such eases it means pulling the pole
down and putting it up again. If this proves necessary,
don't trust to the halyard, but when it is threaded
through the pulley, tie its two ends together to form
an endless line passing over the pulley -wheel.

There is not much hope of getting another threaded
pulley -wheel up to the top of the mast as it stands,
unless it has long stays fixed right to its top. (Though
much may sometimes be done with patience, props,
and fishing -rods.) But if long stays run from the
mast -head to the ground, it is sometimes possible
to pass a running noose over all these, and then by
judicious tightening from the house end, to make
the noose run up the stays, carrying the pulley with
it towards the top of the mast. Hard pulling is not.
practicable owing to the side -strains, and we should

 be inclined to have the builder's man in again, to
assist-providing, of course, that he will come after
his last experience !

WHAT IS WRONG?

Y4I7

The above diagram is`supposed to represent
- he connections of a One -Valve Filaclvne cir-
cuit. But. it is -wrong, and- would not work
n-operly.

Next week the correct diagram will be given.
and, to test your skill, we shalt continue to
publish every week a diagram in -which a
mistake (or mistakes) has been inserted. The
correction will be published the following week.

No prizes are offered, but by following this
series and trying to solve the problems,
week by week, the reader cannot fail to learn
a lot about radio circuits

sitarwrwmworrriaistsii

EASY.
" PUZZLED " (Farnham). in a postscript,

says.: " If I -wet my finger and put it on the
0 P terminal, the set howls and squalls like
anything ! Awful ! ! ! How ctin I stop that ? "

We are surprised at you. " Puzzled." Why not
earefutlyslry your finger and keep it away from 11 P )
(This is the famous NTTTTTY system-i.e.,
Never trouble trouble, till trouble trouble', you).

PROTECTING THE FILAMENTS.
" OLD STAGER " For you to

appreciate the fright I had I must tell you that
I started with a crystal set which I built up
from particulars in one of the very first numbers
of -; P.W ,' and I have been making sets ever
since. As better and better designs came out
two or three times every year, I altered my
set, and one day, when I had the glorious
sensation of -picking up American broadcast-
ing direct, I thought I really had the perfect
set. Since then I must have changed it at least
twenty-four times ! I graduated up from that
simple crystal set through the one -valve stage,
through the two and three stage, and now I
am the proud possessor of a super -power
four -valve set which represents the cream of
my reading POPULAR IN USELESS for all these
years. But pride, it is said, goes before a fall,
and although I have never before burnt out one
single valve, I had a rude awakening last night.
I was showing the set to some admiring
friends, and had a piece of wire in my hand
with which I had been shorting the aerial
condenser across the wave -trap. Something
distracted my attention and the wire acciden-
tally fell from my hand into the set. There was
a bright spark, and four of the finest valves
which the heart could desire went west at one
blow ! I suppose it is not much use locking
the stable -door now that the horse is gone,
but looking up my old `P. W's' I discovered

(C'ontinnetl on page 1206.)

Plain Valve Bolder

"Springrnore " Plug

Radio Switch,

inaigraph Vernier Dial L.F. Transformer, Type -G" Lokvane Variable Condenser

Not the cheapest but the best
The best results can only be obtained by the use of the best
components.' Any circuit or receiving set can be improved
by the use of Igranic Components throughout.
Take as instances such popular sets as
BRITAIN'S FAVOURITE THREE. MULLARD
MASTER THREE. MULLARD MIKADO. MULLARD
TOREADOR. MULLARD RALEIGH. COSSOR

MELODY MAKER. SOLODYNE.
Any of these give their best performance if Igranic Components are used in their
construction.

Only the best can give the best results.
You pay more, but you get better value.

May we send you the illustrated Igranic catalogue, List No. REO, which gives full particulars
of these components.

149, Queen
Victoria Street,

LONDON, E.C.4.

Work:,
BEDFORD.

IG RAN / C
ELECTRIC

Cardiff, (Glasgow, Leeds,
Birmingham.

Glas
Bristol,

Manclisster, Newcastle.

Branches:

Ii.F. Choke.
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THE
PROOF OF MILLIONS

PRICE 100
FEET

Including Wooden Spool
Which facilitates unwinding.

F xcEPT1
1_16Av
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STORM -PROOF
SNOW -PROOF

WIND -PROOF
FURTHER OUTLOOK UNSETTLED

7 he B.B C Announcer often forecasts unsettled
 weather and issues a gale warning,

but if your aerial be SUPER IAL-the King of Aerials-
you may rest assured that whatever the conditions it will
not let you down-neither will it come down. SUPERIAL
has great mechanical strength and resistance to corrosive
influences, and for this reason it was selected by the
explorers in a recent ARCTIC EXPEDITION as the
only possible aerial in the world made to withstand the
rigours of the ARCTIC regions.
SUPERIAL for long-distance reception-of extra heavy
vulcanised insulation. Fix up SUPERIAL.

WHAT SOME OF OUR
CUSTOMERS SAY:

" do not praise our set as we
 know all'the good results are due to
your wire." .

" Yesterday I replaced your Aerial
and again rejoice in the actuality
and nearness which the expensive
Aerial suite failed to give."

"Using a bare copper Aerial we
could not roeeive anything whilst in
Port, but with your Aerial we have
been receiving Daventry (180 miles)
and Bournemouth (80 miles) on acrystal set."

"1 hgre only, 38 feet of Aerial in
all, but I get toppina reception."
'" O0 the VIM* jet on a bare copper

Aerial I do not receive half thenumber of StAtions."
.

MONEY -BACK GUARANTEE
Try It now, then you will know why it is so

popular. ASIc for SUPERIAL-THE
KING OF AERIALS. But you must agree to return
it if it does not prove up to every claim made for it.
If -your dealer has sold out he can get some more, or we
will send direct to you on receipt of P.O. or cheque.
Your cash will ba immediately_ refunded if you
are dissatisfied in any way. SUPERIAL is the
quality Aerial - the highest possible quality -

THE AERIAL WHICH ABOLISHED INSU-
LATORS AND OTHER UNNECESSARY AND
COSTLY APPURTENANCES.

CERTIFICATE OF EXCELLENCE.
From the Radio Institute, New York.

"Superial was tested in the Laboratory of
the 'Evening Mail' Radio-. Institute, New
York, U.S.A., and found to agree with the
standards set by the Institute, and that the
design is based on sound engineering 'practice.

" It has been awarded the Radio Institute's
Certificate of Excellence."

(Signed) Lester flutter, Director,
Radio Institute New York. U.S.A.

THE. NEW LONDON ELECTRON WORKS, LTD.,
EAST HAM (Dept. 19), LONDON, E.6.

Telegrams : Star:nom, London. Telephone : Graaget000d 1409

Some snore extracts from
testimonials:

" I have tried every kind of Aerial.
but there is nothing like yours."

The demonstration setin " your
wire was a great success, and every-
body heard perfectly."

" I paid 15)- for an Aerial, and it
is not nearly so good as yours."

"Your extension wire seems to
steady the wireless set."

" Using ' Electron' Wire as an IN-
DOOR aerial, without any insula-
tors, the results were astonishing."

" I removed my °Malanl aerial of
7122 hard copper, and re -erected it
with your cable, and results are
much better and more stable."

"Friends who have listened are
surprised at the results and the ease
with which the wire is put up." ..,;

PROVE IT FOR *YOUR-
SELF AT OUR EXPENSE
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L.,-,utu ut<IAL
QUESTIONS AND ANSWERS

(Continued iront page 1204.)

a warning against this very thing, and the
advice that a flash -lamp bulb should be fitted
in the H.T. negative lead to prevent a burn out.
Dues that advice still hold good with a modern
set when screening boxes are earthed ?

Hard lines I We don't know which is harder-when it
is a novice that gets caught, or an " old stager " like
yourself. The flash -lamp bulb is an old dodge, but it
is a good one, and would have saved your valves and
your pocket. Personally, we always advise the
fitting of a lose of this kind in a multi -valve set. You
may never need it, of course, but if you do you will
need it very, very badly !

" FRED'S FAULT."
S. N. (Andover, Hants).-" And my

brother Fred said he would connect it up for
me, but when I got home it wasn't working,
and I looked at the set and I saw what he had
done, and I went for him. And no wonder
it wouldn't work, because he put the accumu-
lator on the two terminals where I put 'phones,
when I want to cut out the L.F. and listen on
one valve. So the L.T. plus was joined inside
the set to the transformer primary (end
marked H.T.+), and the L.T. negative was
connected to the transformer terminal marked
P. And the H.T. battery was joined up, and
I thought everything was burnt out. But
to my relief the set seems to go all right, now
I've connected it right again, but I should
like to know if much damage was done
really ? "

Fortunately, Fred " didn't do much damage,
though his inexperienced handling might easily
have burnt out a valve. However, by putting it on
to the two 'phone terminals, the only harm he did the
L.T. battery was to run it down a little. With the
primary of the transformer connected across it. it
would lose a little current-far less than the valve

takes-but this would be the only damage Sustained.
so, fortunately, for all practical purposes the wireless
is as good as ever it was,

America-and then Silence !
L. H. L. (Handsworth, Birmingham).-" I

completed your Sydney Two ' set on the
evening of December 24th.

After about three-quarters of an hour's
searching I picked up an American station,
which was held at quite good 'phone strength
from 11 p.m. till about 2.15 a.m.

E111111101111111101111111111111111111111111111111111111111111111111111110P:.

" P.W." TECHNICAL
QUERY DEPARTMENT

Is Your Set " Going Good "?

Perhaps some mysterious noise has
appeared and is spoiling your radio
reception 1-Or one of the batteries
seems to run down much faster than
formerly 1-Or you want a Blue Print ?
Whatever your radio problem may be,
remember that the Technical Query
Department is thoroughly equipped to
assist our readers and offer an unrivalled
service.

Full details, including a revised scale of
charges, can be obtained direct from
the Technical Query Dept., Popular
Wireless," Fleetway House, Farringdon
Street, London, E.C.4.
A postcard will do: On receipt of this an
Application Form will bo sent to you
free and post free, immediately. This
application will place you under no
obligation whatever, but having the
form you will know exactly what in-
formation we require to have before us
in order to solve your problems.

11111110111111111111111111111111111111M11111111111111111111111111111111WTIE

" The follOwing morning, from 11 a.m. to
1 p.m., I heard several amateurs and numerous
Morse stations. Since switching off that
morning I have been unable to get a sound
on the short waves. But when the earth
clip is removed from the coil 5 G B and 5 X X
can be beard together. Apart from this, I
can get nothing at all.

" The set is built to your instructions except
that the rheostats and potentiometer are
panel mounted and the reaction condenser is a
slow motion S.L.F. -0003 instead of .00025.
I have dismantled the set and rewired it.
The grid leak and '0002 condenser have been
renewed. The transformer has been changed
and three high -frequency chokes have been
wound. (Two with D.S.C. wire and one with
enamelled of a slightly thicker gauge.) The
moving condensers do not appear to short
when tested with a battery and lamp, and the
valves, earth and aerial work perfectly on
another set. I am at a loss to understand
what can have gone wrong, and I should much
appreciate your advice."

From your description we think you are up against
one of those mysterious little faults which by its
very simplicity is difficult to trace. The fact that
the set worked well on Christmas Eve. and that it
picked up an American station as soon as it was
made and before you had really got the hang of the
controls, indicates that it was working satisfactorily
non, and therefore the fault must have developed since.

From long experience in tracking such troubles
we are inclined to suspect one of the moving con-
tacts. There are several of these in the set, and
toilets you can see that the valves light up properly
we should first of all look at the L.T. switch and at
the two rheostats, making sure that the filaments are
getting their correct current. If you have a volt-
meter place it across the legs of each of the valves
(not across tl:e legs of the valve bolder, but across
the legs of the valves themselves), thus making sure
that the correct voltage is being applied across the
filament itself.

If the valves are of the type which do not show
when lit up and you have no voltmeter on hand,
clean the valve legs. and if possib!e open out the con-
tacts so that they make good connection when the

(Continued on 'page 1208.)

Crisp, clear notes
without burred edges

Notes come from the "GEM"
crisp and clear-not as though
a laundry had been fraying the
edges. When you listen to a
" GEM," songs by performers
whose voices sounded "throaty"
before, come through in areally enjoyable fashion.

FULL SIZE

30f-
ONLY "

Every user says
"MARVELLOUS"

The "GEM' is not a "baby"
Speaker, but a full-sized
instrument with a full-
sized voice. Its price is
the only small thing
about it. Send for List.
LONDON RADIO MFG. CO. LTD.

Head Office and Works.
sop STATION ROAD, MERTON ABBEY,

104 LONDON, &W.111
Telephone: WIMBLEDON 4658

3 -VALVE
LOUD

SPEAKER
SET

OVER -WHELMING
SUPERIORITY OF
-GROLAC AERTAT":"*".

GOLTONE.' Nlitill(11.X(' (Regd.) AERIAL, is the
011,0111r or a long stoic, of experiments and research
in Radio reception. Unprejudiced reports and
experts' tests establish the following results: -25°!o increase in volume of reception.Selectivity improved beyond measure.Distant stations, hitherto unobtainable,brought in at loud -speaker strength.Constant tuning.Immunity against acid and chemical.laden atmosphere.High insulation and protection againstsurface leakage.
Easier so handle than 7122 Aerial wino --will not
kink. PRICES:
Coils of 50ft., 9:-; SOft., 11)011.. 1131-

Frcm all It ail-
ing Store.

1

Sens .or pampn.e.. giving ex. mimic
tract from techmcal reports

, and testimonials received. substitutes. zrd
PDCDIETON

AN AMAZING

Otl.dstong

SUCCESS
The Saxon 3 -Valve Loud -Speaker Set is the finest 3 -valve Eet
that money can buy. Very few 4 -Valve Sets can equal the
performance of the SAXON 3, either for purity, volume,
range or selectivity. 48 stations at our Works (more than halt
at good loud -speaker strength). Daventry on loud speaker 1,200

miles away, 20 stations in Devonshire, 35 in
A WONDERFUL

Torquay, and over 20 stations on loud -speaker in
the Orkney Islands hqve actually been received.
All latest improvements are incorporated-no coils
are required, as the new SAXON all -wave tuner
covers all wave -lengths from 200 to 2,000 metres
by merely turning a knob.
Easily built by any beginner in two hours, all
panels are drilled and most of the components as-
sembled ready for wiring. No soldering required.

24 -page instruction book and wiring diagram 3d. Cost free.

SAXON RADIO CO. (Dept. P.W.) South Shore, BLACKPOOL
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IMPORTANT NOTICE
WIRELESS VALVES

PROCEEDINGS for infringement of Letters Patent No. 18_14_16 were recently instituted
by Marconi's Wireless Telegraph Company Limited against William Leonard Sames
(sued as British Radio Supplies) and also against S. Kalisky (Aldgate) Limited (trading
as Entertainment Supplies Company).

The Defendant in the former proceedings consented to an Order, dated 3rd January,
1928, and made in the High Court of Justice, Chancery Division, inter alia restraining
him from infringing the said Letters Patent. The Defendants in the latter proceedings
inter alia gave an Undertaking to Marconi's Wireless Telegraph Company Limited,
dated 22nd December, 1927, not to infringe the said Letters Patent.

WARNING
TO DEALERS AND USERS

NOTICE IS HEREBY GIVEN by Marconi's Wireless Telegraph Company, Limited,
The British Thomson -Houston Company, Limited, The General Electric Company,
Limited, that legal proceedings will be taken against any company, firm or person selling
or using valves which infringe any patents owned or controlled by them or any of them.

ne-1930 CIRCUIT in 1928 !!!-Ipa
"P.P.V." ForgesAhead with the "1930/Three."
THE " 1930/THREE," the simplest 3 -valve " P.P.V." circuit, yet
gives pciwer of average 5 -valve set. Just two_ axed home-made
basket coils, and a dozen connections, bring these reports: "Sit in
my chair and hear America on speaker in comfort." " Receivei 34
stations on speaker." " Eleven loud -speaker stations on indoor
aerial in London." " Receives Glasgow on speaker in London."
" Berlin far too loud for comfort "-and hundreds of others. The
" 1930/THREE," best 3-valver by " P.P.V." Designed by B.
Bartram exclusively for "P.P.V." The simple, absolutely selective
" build -it -in -two -hours " circuit. Just ordinary parts, obtainable
anywhere. Blue prints, full size, copious instructions. Price 3/ -
(Royalty included). Send P.O. for 3/-, or send for further particu-
lars, also lists of " P.P.V." circuits advertised in " P.W." since 1924.
Write, wire, 'phone or call for lists and a bagful of wireless literature.

PRESS EXCLUSIVES. (Friends of a million amateurs).
29, PATERNOSTER ROW, LONDON, E.C.1.

Full Catalogue
free on request.

LOW LOSS TWO RANGE
COUPLER

250 to 550 and 1,500 to 2,000 metres
This Tuner is constructed on
Low Loss Principles with Sole-
noid and Bankwound Coils,
acknowledged to be the most
efficient form of coil winding.
It is so arranged that a two -
contact Puff -Push Switch shorts
the ligh wave coil, leaving only
the low wave coil in circuit.

CROWN WORKS, CRICKLEWOOD,
N.W.2

'Phone: Hampstead 1787.

11111111111111111111111111111111111411111111111111111111111111111111111111111111111111111111111111111111111111111f1111111r=

THE WIRELESS CONSTRUCTOR
The March issue of this popular and practical radio journal
will be on sale everywhere next week. As usual it is
full of good things, and Mr. Percy Harris, mi.R.E. (The
Editor), contributes several most important and interesting
features. For instance, there is his long and copiously
illustrated article entitled

WHAT IS A MAINS UNIT?
in which the whole ground concerning " battery elimin-
ators" and such devices is covered in a manner which
brings the subject within the comprehension of the least
technical constructor.

ORDER YOUR COPY NOW. ON SALE NEXT WEEK
PRICE 641.

7131111111113131111iiiiintninilim1111111iImimiiiiini11113111111111111iIniiiilimi311111111111111111111117:

RELIABLE
CABINETS

MAKE your radio set as attractive
any sold in the shops by installing it in
a Cameo cabinet. Illustrated list of com-
plete range sent FREE. Fill up and post
coupon below.

CARRINGTON MANUFACTURING CO.,
LTD., Cameo Works, Sanderstead Road,

South Croydon.
Telephone : Croydon 0623 (2 lines)

Name
Address
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RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued from page 1206.)

valves arc plugged in their sockets. It, is absolutely
essential, also, that the grid pins of the valves are
making really strong, firm contact with the grid

'sockets of the -valve holder. as the whole operation
of the set depends upon this contact carrying the
signal voltages to the grid of the valve.

If the valves are making really good contact with
the sockets there are other moving contacts Whirls

call for very special consideration. The grid leak,
for instance, must be absolutely secure in its clips,
and not only must it be wired strongly and directly
to the grid terminal of the valve and to the *0002
told. condenser at one end and to the potentiometer
at the other end, but all these 'terminals must make
efficient metallic internal connection with their
component parts.

The grid we have already dealt with, making sure
that the grid legs really do got a firm grip upon the
valve legs. The plate -leg contact Is -equally important.
As you have changed the grid condenser we do not
suspect this component, but have you carefully over-
hauled the potentiometer'!

Possibly its slider is not pressing down, firmly upon
the tures of wire, in which case the whole of your
grid circuit will be " in the air," instead of connected
to the filament circuit via the potentiometer. All
the foregoing points must be satisfactorily accounted
for, and then, if the trouble still exists it probably
lies in one of the flexible leads used to connect the
coil holder. A broken lead here can cause no end of
trouble, and we should not be at all surprised to learn
that this is the explanation of the fault.

Potentiometer failure, due to bad contact between
the wire and slider, is an equally common cause of
trouble, so that apart from :the ordinary snags
met with in hoinemade sets, such as dry joints or
other chance contacts there are quite a number of
little points you will haVe to watch carefully before
the trouble can be tracked to its origin. However,
we have received so many glowing accounts of the
performance of the " Sydney Two," that we do not
doubt you will get the set to work quite satisfactorily
when you have located the particularly tricky fault
which has developed, and we are 'especially confident
of your success in view of the fact that you succeeded
in picking up America in the only hour or so that the
set has been working properly. We quite expect
that when ft does gO it will bring in Sydney with
plenty of punch behind him '

" A NASTY SPARK."
S. V. K. (Dover).-" The set goes perfectly,

but what worries one is a nasty spark nearly
every time I take out, an H.T. plus or H.T.
negative plug. I can see this little spark at
the battery socket. And it seems to me there
must be a waste of current somewhere. How
cart I stop it ? "

LOUD -SPEAKER "FILTER " CIRCUIT.

In the " What is Wrong ? " diagram last
week, the value of the choke was given as
20 microhenries, and that of the fixed con-
denser as mfd, instead of as shown above.
(If only one fixed condenser is available, the
one joined to the plate terminal may be
omitted.)

You have a large fixed condenser connected across
the H.T. battery, and it is the current required to
charge this that causes the spark. Disconnect the
condenser and you will probably find that the

nasty spark " has gone. if reproduction seems just
as clear as formerly, the condenser can be left dis-
connected.

VALVE FOR THE FILADYNE.
" EXPERIMENTER " (Accrington).-" I am

always trying different hook-ups, and recently
I came across a diagram of the Filadyne-and
nearly had a fit I Will it really work, with
'phones and H.T. and reaction connected to
grid, and_ the plate to earth ? I should very
much like to try it, but have only got old
valves to use in it (because the family want
the main set on all the time). Will an old D.E.6
be-all right for the Filadyne ?

busy on that Filadyne right away, " Experi-,
tnenter." for the old D.E.6 is a pearl of great price
in.a Filadyne set, and we expect that the " lit " that
you got from the diagram is nothing to the surpriec
that the set itself will give yowl

The last Filadyne one-valver that we tried a
D.E.6 in gave twenty-four different foreign stations,
clear in the 'phones, the first time the dial was
rotated_! (With the Marconi-Osram D.E.2 L.F. and
an Ediswan D.R.2 it was good, but the old D.E.6
was in a class by itself as far as Filadyne results
were concerned.)

FLASH -LAMP BATTERIES. _
" FLASHY " (Leeds).-" I've got seven fiat

flash -lamps, like you put in fiat pocket batteries,
and four of those ordinary tall, round batteries
that they use for ringing door -bells. It's a one -
valve set, and is marked 30-60 volts H.T., so
can I use these batteries for the H.T. ? if
so, which is negative and which is positive,
how much voltage have I got, and does it
matter how they are joined, so long as it is
positive to negative all through ? "

In the flat flash -lamps the long contact strip is the
negative one. In the tall round batteries the negative
terminal is the one on the outer edge (not, the one

(Continued on page 1210.)

- --- CONCLUSIVE
41111

PROOF /
J.B., S,L,F.

What influences you more than anything
else. in the choice of a particular make
of component ? Is it not the fact that you
see that component specified in every
technical journal you read ? Not an
occasional mention, but repeated recom-
mendations for you to incorporate that
component In the Receiver you are building.
Therefore, you always insist on J.B.
Condensers. Just consider the famous
Receivers in which J.B. have been specified
during the past few months-Mullard's
masterpiece, " The MaSter Three," " The
1928 Solodyne," " Britain's Favourite
Three," published by " Amateur Wireless "
-practically all the Star sets published.
ThiS is conclusive proof that the con-
densers for the discriminating Radio
enthusiast are-J.B.
Prices of S.L.F., -0005 mid., 11/6 ;
00035 mid., 10'6 ; .00025 nifd., 10'-.

For Short Wave Receivers, '00015 //Va., 10/-
J.B. Neutralising Condenser, 3;6.

dj& POLAND ST -OXFORD ST
LONDON - W.I.

SON
J.B. NEUTRALISING

Uefepfione:-
GERRARD 7414

MEW( PADIO
The famous

VC
LOEWE IIITSHISTAANCESUUM

and

LOEWE HIGH
OC

VACUUM
BLK CONDENSERS

Should be installed in every wireless
receiving set.

They are free from atmospheric influences,
moisture- and dust proof,
free from losses,
fully guaranteed.

Delivery from stock. Ask for i1l:1;-

trated leaflet.

LOEWE RADIO COMPANY, LTD.,
4, Fountayne Road, Tottenham, London, N.15

Telephone : Tottenham 2076.
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STANDS
UAIIIU
FOR PERFECTION

Weekly Notice

DARIO
DARIO RESISTRON

4 Volt, '07

on a Type

VALVES
Amp. ..-

of Famous

_
...t

DARIO RESISTRON f(' 1-BIVOLT 2 Volt, '06 Amp. ,,,u.

FOR R.C.G. COUPLING iiiii
Though being quite recent on the market I

the DARIO R.C.C. valves have attained a
high degree of popularity among the public.
The best reference we can give to the pro-
spective users of R.C.C. valves is that all IN
the technical experts of the various Wireless
papers to whom we have sent these valves
to be tested have been unanimous in their

----.._.-7--Z.:high praise of their wonderful efficiency.
One of of them said : " in spite of their low
consumption, they give a high amplification.

I 1and do not produce any parasitic noises.
These valves are highly efficient ; in fact,
they are two of the best valves produced
abroad that we have ever tested."

" Broadcaster," Jan., 5928. ..\---1--

USE DARIO R.C.C. VALVES

111
IN CONNECTION WITH THE
BRITISH MADE DARIO i
RESISTRON UNIT (Price 5/6).
Especially designed for our valves-a haudsom:, urn, cut and compact
instrument.
The main advantages of the 2 DARIO RESISTRON 2 and 4 volt R C.C.
valves are as follows :
1st. They consume much less current than any other R.C.C. valves on

the market.
2nd. The famous R.M. Filament works at a very low temperature and

therefore lasts a long time.
3rd. The DARIO Resistron Valves have a very high impedance of 150,000

ohms and a coefficient of amplification of 50, which characteristics
are the best ever realised tor R.C.C. coupling.

4th. They are the sturdiest valves ever made. The suspension of the elec-
trode and filament being done in such a way that a very rough handling
only could damage them.

5th. The outside appearance of the tube is perfect, the glass is faultless,
the cap is made of the best insulating material and milled all round
to ensure easy finger grip to withdraw the valve from the holder.

6th. The pins are split and niclfel-plated, which ensures good and pee-
manent contact.

7th. They are guaranteed against any defect of manufacture.

EFFICIENCY, ECONOMY and SMARTNESS are
the three quaiities which will decide you to

choose DARIO MICRO VALVES.

A LIST OF DARIO VALVES ...

2 VOLT. 4 VOLT.

DARIO MICRO BIVOLT DARIOMICROSPECIAL
*05 General Purpose, 7,6 .05 General Purpose, 7/6
DARIO POWER BIVOLT DARIO SUPER POWER
'18 Loud Speaker Valve; 10/9 .1 Loud Speaker Valve, 10 9

DARIO RESISTRON DARIO RESISTRON
BIVOLT '06 R.C.C. 07 R.C.C. Coupling, 7, 6 -
Coupling .. .. .. 7,6

Made i ; France

Ask your usual dealer for particulars and
literature-or apply to :_

IMPEX ELECTRICAL LTD.,
538, High Rd., Leytonstone, London, E.11

Irish Free State-Burwoods, Cork. Prices 8/6 and 12/-.

The: New Wonder
" Nightingale "

CONE UNIT
Exactly as fitted to our
Cabinet Cone Speaker.
Guaranteed to give re-
sults equal to the most
expensive loud Speakers

yet made.
Full constructional details

with each Unit.

GRAMOPHONE
ATTACHMENT
reduced trom 32;6 to 15 -
solely as an advertisement
for the famous Bullphone
Nightingale Loud Speakers.
Cobalt Magnet guaranteed

for all time.
With 4 -inch Diaphragm.

Instantly converts your own
Gramophone into a full power
Loud Speaker, giving a wealth
of pure undistorted volume which
must he heard to be believed.

EASY
TERMS

seewvis
tAs

sue"
The Nightingale
"DE LUXE"

571a cash, or 5 - deposit
'4F and 12 monthly pay-

ments of 5,-

21 ins. high, with
14 -inch Be I!.
Mahogany fin-
ished with plated
arm and stand.

as.p..TISFAC now

013or rnPv
refunded"!

AS FITTED
TO OUR £8
POST HORN.

101L5-7:

BAKELITE
SOUND CONCWIT 4. TOME Asa

.6 HIGH
8,0400T, 143

MAHOGANY

NIGHTINGALE CONCERT
SUPREME

SUPER
Guaranteed free from
metallic resonance.

631- cash, or EASY
TERMS,10 -deposit
and 12 monthly pay-
ments of 5'-

s
Sella

Obtainable from your Local Dealer or direct from

MOIL ONE
38, HOLYWELL LANE, LONDON

E . C. 2.
NIGHTINGALE SPEAKERS
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- that unless your pane!
affords perfect insulation, un-
less its dielectric constant is
low, in short, unless it is
perfectly efficient, you cannot
get the best out of your Set.
That is why you should insist
on a panel which in every -
respect is absolutely trust-
worthy, There is only One-

Rerislon Panels come in 13 stack size': in Machand
"31 Mahogany -grained. From 6 in. x 9 in. in black,

3; 5, fo 8 in. a 30 in. Mahogany -grained, 19/,

"24 HOURS CUT PANEL SERVICE"
Advt.AnsericanHardRubber Co.Ltd.13A, Fore St ,E C

Gi1+1 1759.

" RED DIAMOND" 2 WAY=
COIL
HOLDER

Parallel working. Pine ad-
justment. Worm ctriven. Coin
cannot fall. Easy movement.
Perfect finish. Of all high-
class radio dealers or by

insured post 4/6, from
Sole Makers:

JEWEL PEN CO. LTD.,
Radio Dept. 46, 2112, Gt.
Sutton St., London, E.C.1

No. R.D.32.

4 -Each
TRACE MARK

DIAMOND

REG?
TAME% WET H.T. BATTERIES.

New Prices: Tars, 1/3. Sacs, 1/2. lines, ltd.
Sample dos. (18 volts), complete with bands and
electrolyte. 413, post 9d. Sample unit, 6d. 16 -
page booklet free. Bargain list free. AMPLIFIERS:
t valve, 19/.: 2 -valve, 30!-. 2 -valve ALL -STATION
sir. E4.-P. TAYLOR .0,Sttulley Rd..Stockwell.London

1:411.CKETTS
CABINETS

The "RAbIULA riUKEAU"
HIGHLY COMMENDED by "Popular
Wireless," October 22nd issue, page 416.

3 ft. high, Solid Oak or
Mahogany, beautif idly finished.
In many sizes.

From £5-0-0
Sent on Approval Directfront Factory.
No need to rebuild! Will
take every Set and heaviest
batteries. Fall Lists FREE.
PICKETT'S CABINET
I P.W.)WORKS.BEICLE

HEATH, KENT.

PLEASE MENTION " POPULAR WIRELESS"
WHEN REPLYING TO ADVERTISEMENTS.

RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued from page 1208.)

at the centre, which is the positive). The tall round
ones are single cells, each about IS volts. Each small,
flat battery contains three small cells, connected in
series, so that the voltage of these is Li per flash -lamp.

Your seven flash -lamps will give you a total of
about all volts, joined as you suggest., and the four
big cells will add only another 6 volts. The important
point about connections is to make them firm, and get
positive to negative all through the battery. Probably
t he large cells are hardly worth putting in, as their
voltage is so low, though they will last much longer
ihit the smaller type.

THE " P.W." WAVE -TRAP.
S. T. (Fulham) and OTREBS.-" Where can

details of the `P.W,' Standardised Wave -Trap
be obtained ? "

These details were given in " P.W." for November
19th, 1927, and for the benefit of readers unable to
obtain a copy they are summarised below :

The standard trap is assembled upon a small
wooden baseboard, measuring 3f in. by 31 in. and
about 1 in. thick, the intention being that this base-
board shall be screwed down directly upon the wooden
base of the receiver. The coil is mounted on this in a
horizontal position, with its centre at a height of
two inches above the bottom of the small base
board. This point of the height of the coil is of
importance in cases where the trap is screened, the
position of the trap inside whatever screen is used
naturally being a matter which must he watched.
The coil is wound upon a piece of ebonite, Paxolin,
Pirtoid, or similar good material, 2 in. in diameter
and 3 in. long, and this can be mounted in any
convenient fashion which does not entail the use of
large pieces. of metal. In the trap illustrated, the
method is to fix an ebonite end disc into the tube, and
attach this by means of a screw to an urright strip of

three-ply wood, whose lower extremity is similarly
secured by means of screws to the edge of the little
baseboard.

The coil consists of sixty-four turns in a single layer
of either No. 28 D.C.O. wire or, alternatively, the
same number of turns of 9/38 Litz wire, the material
to be used depending upon certain considerations
which will be explained in a moment. As the coil is
wound, tappings are made in the sixteenth and
twenty-fourth turns, these being the alternative
positions for the aerial tap, the ends of the winding
being secured by the simple procedure of passing
them through two small holes drilled in the tube at
the correct points, while the two tappings may be
made in a variety of ways. For example, in the
ease of the solid wire, the whole coil can be wound
without making any tappings whatever, and then the
sixteenth and twenty-fourth turns can be prised up
slightly with the blade of a pocket-knife, and two
short pieces of match stick about half an inch long
slipped under them. The wires thus lifted up can be
scraped bare of cotton covering by means of a knife,
and the appropriate leads soldered on to them.

In the case of the Litz wire, however. a somewhat
more elaborate method must be adopted, since it mast
be remembered that in making connections to a Litz
coil at any point, it is essential that a good soldered
joint should be Made to every strand of the wire.
In this case, then, the simplest way is to regard each
tapping as a finishing point of the coil, cutting the
wire and passing the end through two small holes

as before. Then drill two more small holes further
round the tube, and secure the end of the wire from the
reel as before, and carry on winding until the next
tapping point is reached, where the process should be
repeated. At each tapping point, therefore. the coil
will be broken and two ends will be left sticking nut.
The ends of the strands should then be bared at these
Points, and all carefully soldered together, the two
ends next being soldered to each other and to the
connecting wire.

This point brings us to the question of whether
Litz or solid wire is better. The answer is that Litz
should by all means be used by the constructor
who feels that he has had enough experience of
soldering and handling fine wire to be certain of
making ereally perfect joint atseach point. (At oie
time it was believed that Litz wire was not of much
value on the broadcast band of wave -lengths, but
more recently research has shown us that even on
these waves there is a very definite advantage to be
gained by the- use of this, stranded material.)

It is, therefore, desirable that it should he used
in this case, provided that the constructor is collie
certain that he can guarantee a perfect joint.

THE FAMOUS
"RADIANO THREE"

RECEIVER
One of Percy W. Harris's most popular
and moat efficient designs, is fully
described in the No. 1 WIRELESS
CONSTRUCTOR ENVELOPE.

This latter embodies a FULL-SIZE
BLUE PRINT, a tip-top supply of photos
and diagrams, and a long, easy -to -read
explanation covering every construc-
tional and operational detail.
ON SALE EVERYWHERE, PRICE 1,'6

or 1 9 post, free, from-
The Amalgamated Press, Ltd.,

Bear Alley, Farringdon St.,
London, E.C.4.

This is absolutely vital, and if you feel the least
doubt about it by all means use the solid wire, and
be sere of a coil which is at least reasonably good.
instead of running the risk of one which is definitely
bad (which may easily be the result of an unskilful
attempt to use Litz).

Mounted upon the baseboard immediately beneath
the end of the coil is a small variable condenser of the
compression type which is now becoming so popular
for work of this sort. The one actually used in the
trap illustrated was a Formodensor, a product of the
Formo Company (Arthur Preen ce Co., Ltd.), the
capacity of this component depending upon the wave-
length of the station it is desired to eliminate. if the
wave of your local station is below 400 metres, a
-00025 mfd. or -0003 mfd. will be required, while if it
is 400 metres or over one of -0005 mfd. should be
chosen. (The alternative capacities of -00025 or
-0003 mid, have just been given because in some
makes only a .00025 mfd. is available, whereas in
others a .0008 mfd, is produced and, as a matter of
fact, either will serve.)

These components have a screw -down adjustment
which can be performed by means of a screwdriver
and, of course, the condenser can be left permanently
set to the correct capacity once this has been found.

Screwed to the edge of the baseboard of the trap
is a small piece of I -in. thick ebonite, 21 in. by 11 in.,
carrying a terminal and two sockets such as the CBI
or Eelex types, these being for the external connect.
tions to the trap. In use, the lead from the set to the
trap will be connected to the terminal, while the aerial
lead will terminate in a plug which will be inserted
in one or other of the sockets, according to the
number of turns on the coil which it is desired to use
for coupling purposes.

A Handy Device.
It may, perhaps, be as well to point out here that

this standard trap forms a very useful component for
all sorts of purposes, in addition to its uses of a
" shutter out " of the local station: It provides, in
effect, a complete tuner for simple purposes, with a
moderately selective coupling scheme for the aerial
and earth. Thus, if one wishes to rig up a stand-by
set in an emergency, all that is necessary is to
connect a valve or crystal and 'phones across the
tuning condenser in the trap, connect earth to the
terminal and aerial to one or other of the sockets, and
the receiver is complete.

When a screening box is used, a suitable hole
must be drilled In the box, when a long -bladed screw-
driver can be inserted and the adjustment made
quite easily,
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THE " ECONOMY - FIVE.
(Continued from page 1182.)

through one of the holes, a piece of Systoflex
covering. You can, if you like, use Systoflex
throughout.

Perhaps you will be a little puzzled by
the fact that there are three connections
to the variable condensers C2 and 03.

C2, for instance, has two leads taken from
the upright terminal pillars to the screens.
These pillars, however, are both joined to
the same set of condenser vanes (the
moving vanes), and the two leads were only
employed with a view to improving the
rigidity of the screens and simplifying the
wiring. in the case of C3, the lead from the
second screen could just as well have been
taken to the pillar to which the reaction
condenser lead is connected. It is merely
a Matter of convenience in wiring.

Operating Details,
Now a few hints on the operation.

Connect up the batteries. Join the aerial
lead to terminal A2 and the earth lead to E.
For the lower B.B.C. wave -band place a
No. 35 coil in the primary coil holder
(aerial coil), and a No. 60 in the secondary
coil holder. Insert two standard split -
primary H.F. transformers in the 6 -pin
bases

In sockets VI, V2, and V3, place three
valves of the H.F. type, such as the Mullard
P.11.5X, Marconi or Osram D.E.L.610,
Cossor 610H.F., etc. In socket V4 insert
a valve of the L.F. type if your transformer
has a high ratio, or a valve of the H.F. type
if the instrument is one of those having a
ratio in the neighbourhood of 3-1.

For V5 you will need a power valve, and
if the volume you wish to handle without
distortion is very large, a super -power
valve will be better. Adjust the grid bias
according to the makers' instructions
for the particular valves and H.T. voltage
you are using.

Switch on the valves and try the following
H.T. voltages : ILT 1 and 2, about
80 volts ; H.T. 3, about 120 volts.

Neutralising The Set.
Place the reaction condenser at zero,

and rotate the vanes of the neutralising
condensers to the " out " position. Now
try adjusting the three tuning condensers.
You will probably find that directly the
three circuits are brought into tune the
valves will oscillate, and if you touch one
of the sets of fixed vanes with your finger
you will get a loud " plop." if so, start
adjusting the neutralising condensers a
little at a time, all the while testing for
oscillation by touching the fixed vanes of
the tuning condensers When the neu-
tralising condenser vanes are about I to
in mesh, you should find a point at which
oscillation ceases, i e. touching the tuning
condenser fixed vanes will only produce a
" click." Then rotate the reaction con-
denser slightly, and endeavour to find a
position for the neutralising condensers
which will permit the maximum amount
of reaction to be used without the set
oscillating.

The receiver may be said to be neu-
tralised when the final setting of the two
neutralising condensers gives perfect
stability over the wave -band covered by
the particular set of coils and H.F. trans-
formers in use.

01111111161191fft

THE
1111cF0'

VALVEHOLDER
ABSORBS

EVERY

TREMOR
OF

DO YOUR
VALVE -HOLDERS

DO :THIS?
Because in the Benjamin Valveholder-the valve socket
is sprung on 4 extremely sensitive one piece springs,
the valves are free to float in every direction,
the valve legs- cannot possibly foul the baseboard.
And then, in addition-the valve sockets and springs
are made in one piece with no joints or rivets to
work loose.
Soldering tags and terminals are provided.
Fit Benjamin Valveholders in every receiver.
All radio dealers sell them, 2/- each.

THE BENJAMIN ELECTRIC. LTD.,
Brantwood Works, Tottenham, London, N.17.
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DIX-ONEMETERS
are the best Bargain ever offered to
Radio users. £10 worth of precision.
Multi -range Mirror Scale.
Jewelled knife-edge instru- Kg,
mcnt for ..

You must have a real -
instrument for Radio.

NEW A.C. Model " Onemeters."
Ready now. Ask for A.G. Leaflet.
MELODY Loud -speaker for the New
Year. Buy a " VIOLINA." The
purest ever. It is a five -guinea model
which we are selling at 25'-. Come
to our showrooms and hear it, you
will be under no obligation buy.

DISTANT/CO TROL
SWITCH RE

Consumes no
Current

jCont. Polne
Speakers and

maykete

LEAFLET FREE

ELECTRADIX
RELAYS. Every one can make economical use of
Relays. We have them to work off L.T. Battery or
Loud Speaker current or pocket cell from 10/-. to
M.. The famous Weston. Relays are much below
cost at 25/- and work on a fraction of a milliamp
G.P.O. polarised Relays 45', Switches 6d., Pushes
aa., 4 -pin Switch plugs for L.S. control 4;6. 8 -point
Lucas switches 31. 3 -point 1/6.
VARLEY DOUBLE WOUND CHOKE COILS.
Carry 60 Ma and fitted ebonite panel with terminals,
ready for use in H.T. Eliminator Filter circuit from
the mains. Bargain. 4/6. L.F. Iron -clad Chokes.
II- each. Mid -tap, 1,16. 2 mfd. Cond. 1/9.
Lucas Morse Keys 2'6. G.P.O. 7/6. Siemens 25
S.A. Signal Sets, 27'.. Sounders, 16/6. Signal
Lamps, 3 cols., 3 Tap Keys with 41 volt Battery,
new Army. 7/6, Townsend Buzzers, 31.
POWER TRANSFORMERS. volts to 3, 5, or 8
volts, 12/6. To 20 volts, 141. Double -wound for H.T.
from A.C. mains. 220 volts, two centre -tap second-
aries for H.T., 20 m'a, 25'. each; 50 mitt, 37/6 each.
MELODY L.F. Intervalve Transformers. Iron-
clad MELODY MAKER FIVE or MELODY
MAKER THREE, only 10'- each. Wonderfully
free from distortion. For Cossor and Mullard Sets.

in Spark
Coils 6/6.
2 in. 1516.
S k indervi-
ken Micro
Buttons2/.,
Magnet
St Bobbins
for making

t a m o
Pickup 1./2.
Same i
Alumitffum
case 1/6.
Cons units
Vi 15/..
Brown's
14, -.Hovey
Cones 3/..
A rapli 2/6. .

GYROSCOPES. £25
Navy Torpedo in
mahogany cases. Beauti-
ful workmanship. 15 -.

New 1923
Catalogue
now ready.
Profusely
illustrated.Send 4d.
stamps fog -
a copy.

RELAYS
for all

Purposes
in Stock.

ELECTRIC TABLE PROJECTORS on Swivel Stand.
sin body, focussing 4 Fine Lenses, 4 ft. picture at 10 ft.

Socket cord and plug for 220 volts. Cost £4. 25:. and
100 watt focus lamp, 9,'-.

BARGAIN SALE NOW ON.

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

WHAT has become -of the Australian
stations of late ? 'The writer has
only heard 3 L 0 once during the

last fortnight, and 2 F C seems to have
retired from business altogether. Not so
the Americans, and fresh detachments of
the W G Y brigade seem to appear on the
scene occasionally. The latest is 2 X A I,
working on about 42.5 metres, and has been
heard by several readers at about 11 p.m.

Why does 5 S W operate at 24 metres ?
That question is being asked by most of
our short-wave enthusiasts in the Dominions
who take a real interest in 5S W ; more so, I
venture to say, than anyone in this country,
in an official position or otherwise. .The
24 -metre transmissions cannot be heard.over
such a wide space of time each day as they
could if they took place on, say, 30 metres,
for 24 metres comes well within the band of
" daylight waves." Apparently 2 X A D
(on 21.96 metres) is also not nearly so
popular in the colonies as the 33 -metre
2 X A F. Why so low, 5S W ?

Transmission "Tails."
The designers ot the high -power com-

mercial short-wave stations are still ex-
periencing trouble with " tails " to the
transmissions, caused by the arrival of
two or even three sets of wave -trains, one
of which arrives direct while the others
have been either once or twice round the
world before being refracted or reflected
downwards. So strong may the first set
of these tails be in extreme cases that it is
impossible to send at any speed without
running into all kinds of trouble with the
recording apparatus. If you listen to W I K
on 22 metres you will sometimes notice
his " ttils " very prominently displayed.
On some occasions they sound like a faint
echo, giving the signal that. well-known
" hollow " effect, but at other times they
are so strong that the " W " becomes a
" P," the " I " an " S " and the " K " a
" C." It took the writer quite half a minute
recently to discover that the mysterious
station sending " P S C" was W I K.

"Fade Out" Experiments.
It would be interesting to know how much

could be done to eliminate the " fade-
out " after dark of short-wave stations
within a certain range by experimenting
with different designs of aerials for both
receiver and transmitter. At the present
time the French amateur stations seem to
disappear at about 4.30 p.m., although one
or two solitary stations will sometimes
continue to " break through " until half
an hour later. The writer has kept schedules
with two stations in Stockholm who are ex-
tremely close to one another, and has found
that one is audible for a good hour later
than the other after dark, although during
daylight they are almost indistinguishable.

W, S.
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THE WORLD'S BEST
VALVE

YF" , 316ONL
GIGANTIC SUCCESS OF
REDUCED PRICE
TRIUMPH OF BRITISH SKILL
P.R. SUPER DULL EMIT-
TER VALVES challenge
comparison with ANY
OTHER VALVE ON THE
MARKET. Don't imagine
for one moment tha:
they are rubbish -such
as bankrupt stocks or
cheap foreign valves.
It was only by
the lucky discovery
of new elements
andnewmethods
of manufacture
that the P.R.
VALVE at 3 6
became an
establishedfact.
Hither-
to, ithad
been
soldat
8.6.

L.F., H.F., R.C.,

Old Price
816

NO
BETTER

CAN
BE BOUGHT
ANYWHERE

NOW ONLY

3'6
Post & Packing 4d.

'Phone 2 Valves for 6 9
pour Post & Packing 6d.

order : 3 Valves for 10 -
City 3112. Post & Packing 6d.

Pay the Post- 4 Valves for 13'.
man CO D. Post & Packing 9d.

and DETECTOR 2 and 4 VOLTS.

Type

PR 1
PR 2
Pit 3
PR 4
PR 5
PR 6
PR 7

'PR 8
PR 9
PR 10
PR 11

Fil. Fil. Imp. [ Amp.
Ws. Amp. Ohms.,Far ' '

.06 35,000 T.  4
2 06 25,000 12 43 Det.

06 16,000 8 44 L.F.
2 -06 120.000 40 -33 R.r.
2 -15 40,000 20 -5 il F.

2 15 30,000 15 .5 Del.rt
2 .15 12.000
4 :0806 23,000 15 65 sir.

1.91:00000 0 9.5 -5 Di r.
55

120.000 40 33 R e.
PR. POWER VALVES are superb and challenge
comparison with any other. no matter the
make or price.
 Powell 2Vvest 1 20( 0001 5

4
I 1:12i P.Vaes! 4V 15 4,

8.0001
1.0 I P.

7 6 Earls. Post and Packing 4d.
Sets of Valves made up to any requirements.
MATCHED VALVES for intermediate stages

specially selected 6d. per set extra.
All calves despatched under guarantee of Money Back
in Full if not satisfied. All virtues are carefully packed

and breakages replaced.
19, St. Paul's Buildings.
29, Paternoster Row,

LONDON, E.C.4.

Manufacturer's Offer of ,

z..:-,5yr and Silk Finish Poplin FR'
SHIRTS
MADE TO MEASURE

Soft Collars to Motel, TO 12/61
with Stiffeners, Ed. eqeli extra.

TESTI.110 S 1.11.-
111yingtori Howie, (it. Yarmouth N..

I have to -day received ft,
shirts and collars made In
order and I take the oppor-

tunity to express my delight with
the material, workmanship and the
moderate cost of same. 1 shall he
pleased to recommend you to all
friends and you may use this aura.'
Belted testimony in any way you

think lit. -Yours truly, SHERIFF A.
:earl 11,c to -day or roll J. HARTLEY SONS Sefortarge selection of pat- JOHNSON,
Sent Frco & Post Free. 11. Bloom St.. MANCHESTER.
terns in latest colourings.

THE
WORLD'S

BEST
VALVE.

P. R. VALVES

THE
WORLD'a

BEST
VALUE

7/6
Post end

packing Id.

FREE A 0005 LOGARITHMIC

CONDENSER
to all purchasers ot our ALL -WAVE " EBONITE
AERIAL TUNER. wavelength 180-2,000 metres
Combines a ten -point switch with a variable
reaction. Wound with silk -covered wire. Al metal
parts nickel plated. Two -hole axing. The smallest,
neatest and most efficient tune, on market. Satis-
faction guaranteed or money returned.

PRICE ONLY 15/. POST FREE.
Cash with order or C.O.D. Send now direct to
the rasher ;--

S. W. SCOTT,
57, Camberwell New Road, London, S.E.S.
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FIXED FOR LIFE 7
Hydra Condensers are unmoved by
atmospheric conditions. They are
guaranteed accurate to within 5 to
io per cent. of their rated capacities
that remain constant through all
variations of temperature.
You can buy Hydra Condensers
with the assurance that their
capacities are fixed for life !

PRICES
Tested on 500 volts D.C.

nafd., 2;13; 2 6 ; 4 mfd.,5;3.- Tested
on 75o volts D.C., equal to 500 volts A.0
mid., 3,-; 2 mid., 4,-; 4 mfd., 6/9. Inquire

for prices of condensers tested at i,000,
2,000, 4,000 and 6,000 volts D.C.

114 Y12 P A
From all good dealers, or direct

LOUIS HOLZMAN
34 KINGSWAY, LONDON, W.C.2

: Holborn 6209

" TROMBA " THE WET H.T.
Sty. for two valves Components supplest
No extra. Carriage pai . All voltages stocked. L.J.
stamp brings booklet ,6d. a ce11.1/ - fall range of samples
TRONEA ELECTRICAL CO. (DEPT. W.1.
1.11,:ne Maidd Vale 1669. 13,High Rd.. Kilburn, N.W.6.

COMPLETE SETS, LOUD SPEAKERS,
COMPONENTS, Etc.,
supplied for II circuits, Including
the Mullard Master 3, Cossor
Melody Maker, also the newcircuits featured
in this issue.

Send list
of requirements, and

best monthly terms will
be quoted by return.
THE P.D.P. COMPANY,

41. GREAT TOWER STREET, LONDON, E.C.3.

NEWS FROM SAVOY HILL,
(Continued front page 1186.)

The solo artistes are Walter Widdop, the
famous tenor, and Arnold Trowell, who is
regarded by many as the finest British
'cellist. The public will, of course, be ad-
mitted to the concert, and we have been
asked to state that tickets will be available
at 5s. 9d., 3s. 6d., and 2s. 4d., the usual
popular prices fixed by the B.B.C. A week
later, on Tuesday, February 21st, Sir Henry
will he conducting the tenth of this season's
concerts of the Liverpool Philharmonic
Society, which is to be relayed from the
Liverpool and Daventry Experimental
Stations. The programme is a particularly
interesting one and includes Elgar's sym-
phonic poem " Falstaff," which it will be
remembered the composer conducted at
one of the National Concerts in the Albert
Hall last year, a choral work, " Sea Drift,"
for baritone solo, chorus and orchestra by
Delius (a work which has not yet been
broadcast), and another new orchestral
suite by Dohuanyi. The soloist will be
Roy Henderson. -

Mr. Lloyd George.
A special St. David's Day programme is

to be broadcast from Daventry (5 X X) on
Thursday, March 1st. It opens at 8 p.m.
with a Welsh Community Singing Festival,
relayed from Rhos and supplied to the
Daventry aerial via the Liverpool Station.
The festival, of which listeners will hear an
hour, will be followed at 9.20 (after the
reading of the second General News Bulletin)
by the speeches at the Welsh National Dinner
of the Cardiff Cymrodorian Society, relayed
from the City Hall, Cardiff.

The Rt. Hon Lloyd George, M.P., is the
guest, and his health will be proposed by the
president, Mr. Gwilym Hughes. The
response by Mr. Lloyd George will then be
broadcast both from the Daventry and
London stations, after which 5 X X listeners
will hear further speeches from the dinner,
namely, that of " Wales To -day and
To -morrow," proposed by the Lord Mayor of
Cardiff, with a response by Mr. John
Rowlands, C.B.

(Continued on next page.)
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Patent.

The designers of the famous Mullard Re-
ceiver, The " Maiter Three," in their
choice of the best possible components,
specified Belling -Lee terminals.
Your own choice must be Belling -Lee,

. Prices :
Type " B." Standard large insulated model.

Polished black bakelite 9d. each
Type " M." As type " B" but smaller, and

with only the engraved top insulated.
Rest nickel -plated brass - 6d. each

BOTH TYPES GUARANTEED.
Matte with 30 different eneravings.

BELLING -LEE
TERMINALS

Belling b Lee, Ltd,, Queensway Works, Ponders
Middlesex.

End

etkAllilehbtetb lilLPAIREU -
Rewound and re -magnetised 4/- per pair. Loud
Speak,rs repaired 4/-. Transformers rewound 5/ -
each All work guaranteed and tested before delivery.Write for Trade Prices. 'Phone: Clerk 1795.MASON & CO., 44, East Rd., City Rd., N.1.

-D-XELLENT !

DUCOILS
From D X COILS, LTD. London, E.S.

Smooth -acting, and absolutely rigid-

The
LOGARITHMIC CONDENSER
All the unique features that characterise our Low Loss Condensers --
ball -bearing spindles, pig tail connections, etc.-are incorporated in
our Logarithmic variable design. In addition, we have minimised
the solid dielectric by using light thimble insulators with walls
only 1/32 in. thick. The condenser is finished in the painstaking
" Utility" way, and is one -hole fixing. Prices include 4 in. Knobs
and Dials. Our Micro-Dial-tuning ratio 7o-I-is fitted to the
Vernier pattern.

Capaeii Y.
0005
0003
 0002

12.-f.

W.182
W.183
W.184

CRASS.
Price, includ-

ing 4' Dial.
11:6
10 6
10, -

With
Vernier.

17/-
161-
15;13

TERMINALS
AND

SOLDERING
TAGS

PIG TAIL
CONNECTION

CLOSELY MAUR WOWS

ALUMINIUM. " Utility " Components include Micro -
0005 W.185 9,6 151- Dials, Low -Loss Condensers, No -capacity
.0003 W.I86 8/6 14/- and Change -over Switches, etc., all fully
-0002 W.187 7,6 13/- guaranteed and obtainable locally or

L- direct Irma the makers 5-

WILKINS & WRIGHT Ltd., " Utility " Works, Kenyon St., BIRMINGHAM

ONE END PLATE ONLY
BALL BEARINGS

ONE HOLE FIIOSC

SMOOTH
SURFACE
EASILY
CLEANED
ry OLLOW
INSULATOR

BALA.

a callow*
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A
NEW VALVE

tor the
NEW YEAR

In addition to the renowned K Type Valve we
have pleasure in announcing the introduction
of the new

FRELATDark Erraitter
POWER VALVES
which are destined to be the New Valves for
he New Year. It is the Valve you've long been
waiting for. It is the really long life Valve. It
guarantees perfect reception at minimum cost
and consumption. Filament Volts 1'6-1.7
Filament Amps. 'I Price 6/6. Also made to
take 4 volts at same price.
Other types available
New K. Type made with
ebonitesockets2volts. Now
use only '2 instead of
Price reduced from 4111.
4/6. All valves sent Post
Free or C.O.D. Plus 6d.
pull particulars on request.

Price of POWER
VALVE

616

Sole Agents:
Continental Radio Import Co. Ltd.
8, Spital Square, Bishopsgate, E.1.
' Phone: London Wall 6315.

Grams: Radinenta, Ald.

EtME.141..IiRS
Any make of L.F. Transformer, Loudspeaker
or headphones repaired and despatched within
48 HOURS-THREE MONTHS' GUARANTEE
with each repair. 4'. Post free.

Terms to Trade.
TRANSFORMER REPAIR CO.,

" Repairs " Dept.
214, High Street, Colliers Wood, London, S. W.18.

7x 6, 1/3
8x 6, 1/4

10X 8, 2/1
10x 9, 2/4
12X 10, 3/.
14x 12, 4/-
14x 7, 2/7
16): 8, 3/2
13:: 5. 1/2

PAATtiz

9x 6, 117
I I x 8, 2/3
12 < 8, 2/6
12'< 9, 2/10
I4x 10, 3/5
I6x 9, 3/6
21X 7, 3!7
24x 7, 4 -
bin. thick.
Post Free.

Money back guarantee that each and all Panels are
free from surface leakage. Megger test Infinity.
CROXSONIA CO., 10, South St., Moorgate, E.C.2

'Phone : Clerkenwell 7853
/,-ents John Henry Smith 139 Anlaby Rd.. Hull.

L. FL Helyar 82, Chamberlin Rd., Norwich.
A. Stradwick & Co., 27, The Market, Chatham.
Boynton &Co.,Ltd.,34,Bradtord St., Birmingham

ADVERTISEMENTS
As tar as possible all advertise-
ments appearing in "P.W." are
subjected to careful scrutiny betore
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.4.

NEWS FROM SAVOY HILL:
(Continued front previous page.)

The Leicester Band Festival.
A part of the fifth annual Leicester Brass

Band Festival is to be broadcast from
London and other stations between 8 and
tl p.m. on Saturday, March 3rd. The
festival is to take place in the De Montford
Hall and is an exceedingly important event
in the Midlands. The festival claims to
he the third largest in the whole country for
any purpose, and to hold pride of place as
t he largest in the world held purely for
charity.

It is arranged in aid of the I.eicester
Royal Infirmary, and upwards of fifty bands
from all over the country take part. The
playing of the test pieces' begins at 11
o'clock in the morning and is carried on
uninterruptedly until about 7 p.m. The
actual part to be broadcast will be a specially
arranged performance in which twelve
selected bawls, each of twenty-four per-
formers, will take part.

5 G B and the Children.
Striking confirmation of the tremendously

widening interest of listeners in the Daventry
experimental station is found in the big
increase in the membership -of the Birming -
ham Radio Circle. Since the old 51 I:

GOOD NEWS
Another magnificent issue of

THE WIRELESS
CONSTRUCTOR

will be on sale

NEXT WEEK
containing a wealth of fine features
on all phases of radio, and including

special constructional articles by

PERCY W. HARRIS, M.I.R.E.
On Sale Feb. 14. Price 6d.

ORDER YOUR COPY NOW

transmitter was displaced by 5 G B, the
circle has added to its numbers by leaps
and bounds, whieh is all the more surprising
when the flourishing state of radio circles
at other stations, and particularly at some
of the relays, is remembered, and regarded
as it must be, as an integral part of their
work.

Recruits to the 5 G circle, from all over
the British Isles, are enrolling daily and the
total membership now exceeds 12,000, of
which more than 1,000 joined during the
last three 'months. Children's letters are
coming in at the rate of between 80 and 90
a day. About a year ago it was decided to
endow a Radio Circle cot in the Children's
Hospital, Birmingham, the sum required
being £1,000. of whieh £600 has already
been received. The keenness of children is
one of the most encouraging aspects of a
station director's work, and Birmingham's
young listeners have already raised sufficient
money to provide numerous hospitals and
institutions with wireless sets.
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6/6
EACH

Suitable for
wavelengths
from 200-
2000 metres,

RADIO FREQUENCY CHOKE
Windings of double silk -covered wire wound in
special manner, preventing Choke acting as by-pass
condenser at certain frequencies. No pronounced

self -resonant points.

Ask for Lists o, our numerous
Famous Corn nonents.

S. A. LAIMPLUGH, Ltd.,
KING'S ROAD. TYSELEY, BIRMINGHAM
R..pre.,entatzves for London and .Southeen Counties:-
G. C. Shore & Co., 28, Newman Street, Oxford

Street, W. r

A V. 'WV IF:
Obtained with our insulating Liner, which eliminates
all" Local Action." Price 4d. don. Self -Charging Cells.
3 Doz.. 45 volts Minimum., packed in Special Divided
Carton. Suitable as Conta.nt r. Peat Free 10-. Double
Capacity 13'-, with terminal top Sacs, 2/3 extra, L ners
included Free. Send 6d. tor Complete Cell. Instructions,
Particulars We stock Goodman's Cone Farts and Units.

Coasor Cabinets, Mahogany Finish, 17 0 only.
SPENCERS STORES LTD.,

4-5, MASON'S AVENUE. COLEMAN ST., LONDON, E.C.2.
'Phone : London Wall 2292. (Near Pank of England.)

-AGENTS Int AN TEM) -
spa re time or otherwise, for the sale of Wireless
Sets and Accessories only. Excellent Commission
basis now in operation. Write, first instance,
J. E. Ellis & Co., 62, Burmer Road,

Peterborough.
NEW SOLDERING METHOD

Tile now META. Burner No. 11 is invaluable to wireless
enthusia st a for soldering,. Bright nickel finish. ea/
Folds into small compass. Complete Gi."

., , FREE If you
- itnnot obtain

META pro-
ducts focally, send for
generous trial of META
Solid Fuel and lists.

ELMESAN LONDON LTD.. (Dept. A), 6, Victoria Si.. S.W.16,

META MET A
e.,) -^

MyETA META
q.AIN

META) META META

PLEASE MENTION " POPULAR WIRELESS"
WHEN REPLYING TO ADVERTISEMENTS
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APPARATUS TESTED.
(Continued from page 1200.,

The slightest fading or falling off in' recep-
tion conditions and the station is lost, and
one single stage of fairly effective H.F.
amplification would make all the difference.

For some time past the Igranic Company
has concentrated on the subject of high -
frequency amplification on the short waves,
and at last they appear to have solved a
problem which has faced many research
workers in the past and produced an efficient
and practical three -valve set incorporating
a stage of high -frequency amplification.
It is by no means a standard arrangement,
and incorporates a special scheme of
neutralising, and very special precautions
have been taken to isolate the H.F. com-
ponents. The sample set submitted to us
was tested under the supervision of W. L. S.,
our well-known short-wave correspondent.

REPORT FROM W.L.S.
We have recently had on test the new short-

wave receiver incorporating one stage of neutralised
H.F. amplification, produced. by Igranic Electric,
Ltd. This receiver is perfectly conventional in appear-
ance, and there is nothing to suggest that it is intended
for short-wave work. The whole design and lay -out
is extremely neat, and one feels at once that the
wiring has been reduced to a minimum and that
nothing could be further simplified. There are three
controls on the panel-aerial tuning, anode -tuning
condenser, and reaction control-in . addition to a
small neutralising condenser, a 'phone jack, and a
key switch. Full instructions for neutralising the
set and making the few initial adjustments necessary
are supplied with the set, and it is sufficient to say
here that if they are acted upon (and they are
perfectly clear and concise) the operator can hardly
fail to be satisfied by the results. The aerial tuning
condenser becomes little more than a vernier control,
the operation of timing with the anode condenser
and reaction condenser being no more complicated
than is the case with an ordinary short -waver with
no H.F. This, of course, after the H.F. stage has
been correctly neutralised.

Two sets of coils are provided, covering between
them a range of about 15-70 metres. The set oscillated
smoothly over the entire range with several different
types of valves in the H.F. and detector sockets, and
the background was commendably silent.

The Igranic concern is certainly to be congratu-
lated on making the H.F. valve do some real work
(for it certainly does), and this receiver probably

. foreshadows very important developments in the
use of H.F. for the short waves. As it is, this one
stage gives a considerable gain in both sensitivity
and selectivity.

Actual stations heard on test included 2 X A D
and 2 X A F (Schenectady), 3 L 0 (Melbourne), and
amateur stations in all six continents, including two
in China and several in Argentina and Brazil.

The set is altogether a really good investment for
the " DX man" who wants to get all that is going
without undue complications. but who has sufficient
intelligence to use the three controls to the best
advantage.

Messrs. Igranic supply kits of parts and
instructions for building this interesting
set. Recently they have produced an H.F.
choke which, when incorporated in the hook-
up, enables Ake set to operate on ordinary
broadcast w1Prezlengths. Special " B.B.C."
coils covering 250 to 525 metres are also
available at 30s. the set.

COLUMBIA H.T. BATTERIES.
During the past three or four months

we have had a number of Columbia High -
Capacity H.T. Batteries on test. These
were sent to us for the purpose by J. R.
Morris, of 15, Kingsway, London, W.C.,
who handle tbcs.) well-known accessories.

The batteries are of the type No. 4780 ;
60-volters, which retail at 22s. 6d. each.
They have given almost abnormal outputs
under arduous laboratory conditions, and
if used for ordinary radio receivers would
have very long lives.

Despite their high capacities they are
not particularly bulky, as they incorporate
a special construction which makes them
very compact.

IMPORTANT
We stock Igranic, Climax, Ever -Ready,
Hellesen, Siemens', Formo, Ferranti, Wearite,
Ormond, J.B., Benjamin, Lotus, Mullard,
Dubilier, Lissen, Lewcos, Utility, Magnum.
Peto-Scott, Peerless, Burndept, Pye, Marconi,
McMichael, Cosmos, Carborundurn, R.I.-
Varley, Gambrell, Brown's, Sterling, Amplions
-in fact, everything it is possible to stock.

IT IS IMPOSSIBLE TO ADVERTISE
ALL THE WIRELESS PARTS NOW ON
SALE, BUT IF YOU WANT THEM
TRY RAYMOND'S FIRST
BE SURE YOU VISIT THE Bargain Window.
New 100 -page Catalogue. Profusely illustrated.
Price ] /- Post FREE, allowed off first 10 - order

BULLPHONE UNITS 15_ UCH

SET OF THE SEASON

COSSOR MELODY MAKER
COMPONENTS FOR SAME
Post £4.10.0 Kit. Extra
2 Ormond 0005; 2 Do. S.M. Dials; 6 T c.0
Condensers, 001, 002, two 0003, -0001. 2
mfd.; 2 Grid Lk. Clips, B.B.; 1 Var. B.B.
Rheostat; 3 Dubilier Leaks, -25, 3, 4 meg.; 3
Lotus V.H.; 1 Ferranti A.F.3; 2 Pane)
Switches; 1 Cossor Melody Wound Coil; Terminals, Name Tabs, Glaxite, 9-v. Grid Bias
(all as specified).

N OTE
N OTE

ALL
VALVES

STOCKED.

Drilled High-grade 21 x 7
Polished Panel, with Radion
Strip, FREE with above kit.
Handsome American Cabinets,
hinged lid, baseboard. List:
Oak, 25(-, for 18 11; MahoganY,polished, list 32(-, for 22,6, if
purchased with above kit. ALL
CARRIAGE AND PACKING
EXTRA.

EDISWAN NEW THREESOME
LIST OF COMPONENTS.

Three Coupling Units, Tubular Fixed Con-
denser, Multi -flex Cable and Plug, 0003
Variable with S.M. Dial, 2 -way Geared CoilHolder, Connecting Wire, Red & Black Flex.
The lot post free 421- nett.
EBONITE PANEL 2/6 The two with
5 Ply Baseboard above kit only.
Ediswan Valves, 10'6 each; Power 12(6.
2 60 -volt Batteries (if purchased same time)the 2 for 12 nett. Very good make.
2 -volt Accumulators (with parts), 7111 nett.All other accessories stocked.Please add sufficient for carriage.

RADIANO " THREE "
RADIANO " THREE " (3furch, '27, Wireless Con

strurtor). All parts as specified with Terminals.
2 ORMOND S.L. VARIABLES, WITH FRICTION
GEAR; 3 COIL SOCKETS; T.C.C. 0003 AND CLIPS
AND 2-MEG. LEAK; 3 BENJAMIN VALVE HOLDERS:
3 FIXED RESISTORS AND BASES; ON AND OFF
SWITCH; GECOPHONE 1ST STAGE L.F.; B.T.H.
2ND STAGE L.F.; ENGRAVED STRIP, WITH TER
MINALS AND NUTS; 2 B.L. TERMINALS FOR FRONT
PANEL; 1 GROSS PINCH -ON SPADES; RUBBER

FLEX. R4110I0 LOT, POST FREE U.K.

NEW ENVELOPE ISSUED BY MR. PERCY
HARRIS FOR RADIANO 3 NOW ON SALE
HERE, 1,6, ALLOWED ON ORDER FOR
PARTS. ALTERNATIVE SET OF COM-
PONENTS (SPECIFIED BY THE AUTHOR)

FOR .83 NETT. ALL GOOD MAKES.

WE ARE OPEN
ALL DAY SATU' DAY
ALL DAY ToURSDAY
ALL DAY EVERY DAY
Hours 9 a.m. to 8p.m
Sat. 9 a.m. to 9 p.m.
Sunday morning I1-1

PERSONAL
SHOPPERS

K. RAYMOND
27 & 28a LISLE ST., LONDON, W.C.`,
Come to LEICESTER SQUARE TUBE

IMPORTANT

THIS ADDRESS IS
AT THE BACK OF
DALY'S THEATRE

BE SURE IT IS
RAYMONDS
'Phone: Gerrard 4(137

RAYMOND'S
FOR THE

"MULLARD MASTER THREE"
NO SOLDER-ONLY 20 WIRES TO CONNECT.

SET OF COMPONENTS
The components specified:

2 Terminal strips, 21 in. r 1 Broadcast - wave Master
2 in. x 1 ii. Three coil

1 Coil base. 1 On and off switch (Bul-
1 S.L.F. variable condenser, Sill)

.0005 mid. (J.B.) 1 R.C.C. unit, type A

1 S.L.F.variable condenser, (R.I-Varley).
 00035 mfd. (J.B.) 1 L.F. transformer. G.P.

1
1 H.F. choke (Climax). (B.I.-Yarley).

Combined grid leak, 23 Anti - vibratory valve
holders with terminals. megohms, and condenser,

0003 mfd.1 Pair panel brackets. 8 Wander plugs -4 red. I4 Terminals-A., E., L.S.-,
L.S.+.

1 Set of A B C connecting
Inks

2 Spade terminals - 1 red.
1 black

And

ABOVE

FREE
with above.

black.
Suitable length of red and

black flex.
1 Ebonite bush, 1 in. Slam..

in. hole, 3/16th in
thick.

3 Mullard P.M. Valves.
KIT £6 17 6
GRID BIAS, 9 VOLTS
100 VOLT H.T. (BRITISH)
ALUMINIUM PANEL, 18 x 7'
KIT

WITHOUTABOVE VALVES
0E4

12 6
FREE with £4 12,'6 Kit-Aluminium Panel 18"
x 7", 2 Slow Motion Dials, and 9y. Grid Bias.

Plenty of screws free.

SPECIAL LINES
100 VOLT BRITISH H.T. - - 10/-
60
SLOW-MOTION DIALS - 2/6
INDOOR AERIALS (complete) 1'6
ON -AND -OFF SWITCH, worth 2,- - 1/ -
DR. NESPER DE LUXE, 4000 ohms. - 7/11

POST EXTRA.

EXTRAORDINARY
OFFER

D. and 2 L.F. Circuit
Illustration
shows the
as:embled

set.
For Local, V .
5 GB, 5 XX,

and
Continental
Stations.

PARTS FOR ABOVE SET
2 -Valve Components 35/-
3 -Valve Components - 42/ -
Baseboard, wire, screws free.
OAK CABINET 7' and panel 13 6
Ditto 12' 8' and panel 12 6

H. T Batteries, 100 v., 8 11.
D.E. Valves, 5, 1 1, 6 1 1 ; Power, 7 1 1

2 -Volt L.T. 4;6, 5 6, 8/6.
Loud Speakers, 15 1 1.
Coils, 1 - and 2 - each.

These prices are to purchasers of
the Kit of parts ONLY.

We supply the parts. You can
make it in 2 hours. Wiring Dia-
gram Free with parts. Carriage extra

CALLERS please make out your list for
orders wit; 20 - if requiring

componn' parts for any set and we will give you a
fixed inclusive prin.
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Used the
world over

Columbia
No. 47So, Go volts type: 2216.

This statement is literally true, and the
reason is that Columbia High Capacity
Batteries are the cheapest and most efficient
in the world. They save you money ! The
60 volts type weighs 13 lbs. as compared
with S lbs. in other batteries of the same
voltage. This means thaLyou are getting
more than three batteries fUr the cost of two.
Ask your dealer for Columbia-the battery
that lasts.

Price of 60 volts type: 2216.
Don't hesitate to write, to us if you are unable
to obtain Columbia Batteries from your dealer.
Columbia High Capacity Batteries are manu-
factured by the National Carbon Co., the
world's largest battery manufacturers and are
sold under the full guarantee of this Company.

J. R. MORRIS
15, Kingsway, London, W.C.2.

Scotland: J.T.Cadwright,3,CadoganSt.,filasaow

PATENTS, TRADE MARKS.Inventions Advice Handbook & Consulta-tions FREE.-B. T. RING, C.I.M.E., Regd.,
Patent Agent (G.B.. U.S. & Canada), 146a,

Queen Victoria Street, London. E.C.4.
40 years' refrrenrr,. 'Phone: Cent 0682.

Solid Mahogany Cabinet
Hand french -polished, satin
finish, hinged lids. Will take
any set or panel up to 19" x
10% and battery compartmen.
19' long, I I' high, and 12'
sleep. The overall size is
34" high, 22' wide, 14" deep,
.1---_-.=- Delivered free

England & Wales.

56/-
cotland 2/6 extra.

Crate 5/- extra, returnable.

F. DIGBY, 9, The Oval,
Hackney Road, E.2.'Phon . CI issold 5453

Let us quote for your own design.
RIM" 4/111INNMENSMIOMM..

THE LITTLE CELLS THAT SATISFY.
Eton Primary H.T. Battery. P.I. Porous
Po' Cells, SI and S2 Sac Cells. All complete

1 -cell 6 -cell 12-coll 30 -cell
P1 61d. :/3 .. 5/9 .. 14/
SI 6d. .. .. 5/3 .. 12/-
S2 41d. .. .. 3/10 .. 9/6

Send 1,ld. stamp for oklet giving full
particulars to :-
THE ETON GLASS BATTERY CO.,
46, St. Mary's Road, LEYTON E.10.

EVE1RYTH I N G
yRADIO
ERMS 1

Ord

WOOLLDRI(AGE RADIO CO. LTD.
I7 11,116LE ST. LEICESTER SQUARE&22 j.or.soopt. w.c.2,

TECHNICAL .NOTES.
(Continued fit.)n page HSU.)

Zarapa. The electro-magnetic unit is
supplied separately and also the special
paper for making the cone. A diagram and
full instructions are supplied with thelatter,
and the *materials are adapted for making
cones of three different diameters, 3 ft.,
2 ft., and ft.

- In this way the home constructor can
Make up for himself, with very little trouble
and expense, an efficient cone loud speaker,
and furthermore, he can, at negligible
extra cost, try the effect of the three different
diameters of cone, using, of course, the same
electro-magnetic unit. The cone, when
finished, may be varnished and decorated
in any way which the constructor may think
fit.

The cost of the home-made article is quite
a small fraction of that of corresponding
commercial articles, whilst the efficiency
should not be seriously less ; in fact, a

FOR ONE SHILLING
you can get a fixed condenser, a
quarter of a pound of wire, a grid

leak, or best of all

MODERN WIRELESS
which tells you how to use your
components in the finest sets known to

radio science.
Dealing with all phases of the radio
art, full of hints and authoritative

articles, and with

A FREE BLUE PRINT
it represents

MAGNIFICENT VALUE
Febr:aiv Issue - MODERN WIRELESS

Now on Sale

careful and experienced constructor -should
be able to make a cone loud speaker in,
this way equal in efficiency to the manu-
factured instrument
Condenser Materials.

A condenser should be made with in-

sulating material as good as possible,
having regard to the cost of the article and
the other conditions, such as available. space,
and so on. Naturally, extra efficiency -is
always to the good, even though 'it may be
in excess of the requirements of the parti-
cular ease, provided, as I have already
indicated, that it does not involve other
drawbacks.

+ TEST TRANSMISSIONS
FROM MELBOURNE.

THE short waves are forever springing
surprises on one. The latest, and cer-
tainly the inOst pleasant that I have

had for some- while, occurred on a recent
Sunday evening between 6.30 and 8 30.

As a general rule, at least in the writer's
estimation, the, absence of atmospherics
and that famifitiP-"--lively r -noise can usually
be taken as an indication 'of a bad evening
for distant reception. Yet, curiously enough,'

it was on such an evening as this that a very
strong carrier wave was located on about
32 metres. The carrier resolved appeared
to be that of a station transmitting a choir,
and the voice of the soloist was sufficiently
clear for it to be recognised as English.

Knowing full well that harmonics are
prevalent - on short waves and in View of
what certainly appeared to be a .bad night,
it was no small wonder that the announce -

Merit was awaited without very much
interest. Imagine the surprise w*en an
.announcement issued from the loud speaker
to the effect that it Was 3 L 0, Melbourne,
testing on 32 metres !
Note This Coincidence!

From this announcement (at about 7.45)
until the end of the transmission, signals
remained reasonably constant and were at
all times readable from the loud speaker on
three valves.

It seems more than a. mere coincidence
that the night, or rather morning, of the
Dempsey-Tunney fight was similarly almost
free from atmospherics, and yet on this
occasion as well the writer. received over
four hours broadcasting from 2 X A 1' o -

the loud speaker.
For the benefit of short-wave enthus

the -Melbourne station announced that
transmissions on 32 metres would be given
on Monday mornings from 4,30 to 6.30
Melbourne time (6.30 to S.30 C.M.T.,
Sunday evenings).

Reports on these transmissions should
be addressed to station 3L 0; Melbourne,.
Australia. C. T. K.

GAMBRELL
CENTRE TAPPED
roils :tee recommended for
use in all eircuits which
are designed for extreme
select wisp. Besides being
excellent for this purpose
these' coils can be used
with advantage in ANT
etreutt. Standard fitting
to all coil sockets. Occupy
minimum baseboard apace.

Approx. No
SIZE. PRICE. of 'turns
a2 4210 ... IR
a ... 4.10 ... 25

1) ... 6 3 .. 100Prue; (Ivo, ed El ... 6:9 . 150are :gamine,' 200VIHN; cent e- F ... 816 .. 300N1,59,1, 6:1. eat ra. (.; .. 10;. ... 500
A Gantt:men Coil Helder special's" designed for tine
, ith these coils and which does away entirely with

tlex lends. Price 119 Each.
GAMBRELL BROS.,Ltd..76,Victoria St.,S. W.1

UNIDYNE 4
0 0 0

Zr 0

La..CTR ODE
VALVES

We are now the sole suppliers
of the genuine U.C. and Thorpe
valves,  as specially tested 6/11
and. irecomnended by the
" Unidyne " inventors and C,/,0(

Popular Wireless." II.C.5
and-Thorpe K.4 (both 4 -electrode 5.yrt
valves). Post free. Onip direct / tit-
UNIDYNE VALVE CO.,
1, CHARING CROSS LONDON, S.W.1

To All
Advertisers

PLEASE note that communica-
tions concerning advertising in

POPULAR WIRELESS
WIRELESS CONSTRUCTOR

MODERN WIRELESS
must be made to

JOHN H. LILE, LTD..
4, Ludgate Circus, London, E.C.4

(Phone: City 7261)
and NOT to the Editorial or Publishing

Offices
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MAD1 POSSIBLE

Of THE WORLD

rhas taken months of careful 1.11VCStigation

to find just the correct components
to achieve

the remarkable success of the MA.STER 3. But

St has been well worth while.
Tone, Volume, Distance,

there all there in a master set which costs vcry

little and which any one of von can build in one

hour. Y. ova don't have to worry about soldering, and

the job that preViously
took hours is nOW a matter

of minutes. Anyone who has heard the RI. and

VatiCy 13i-dill:C:S.'
wire -wound Resistance C'apacity

Coupler
wIll have no doubts -as to the quality of

reproduction
in the 'NIA.STER 3. "the National

Yhysical Laboratory
Curve, taken under normal

working conditions,
show,s the amplificrange of

ation to

be abscautely
constant OVer

audible frequencies,
with the result that the

high and low notes arc equally renderd,

giving that perfect Intisical balance which

realism to wireless reCeptirpon.

The R.I. and VARLEY General
Purpose

adds such

Transformer
has played a big part in the

success of the MASTER 3. 'this wonder-

ful little transformer-ratio
4 to r-can

bold its own against the most expensive

transformers
to-day,and it

eostsonly 15 '-

- Popular Wireless,- Sanuacy 7th,

wites: " It must have been very

skilfully
designed for it gave re3ults

far
sly to those its price

would lead cne to anticipate.

We lutist admit it falls very

little short of transformers
in

the one-pound class." tli
-

N. ,.ri local deal.2.r
can supply "esa

11.1. & V artcy
conincnen s --ii

you esucEience
any . difficulty

elite direct to us enclosing his

name and address and your
ave our inlinedia.te

order will h
attention.

,
The R.L and Varley

t ffiuki eelleilae H.F. CHOKE

I Leofld C15-free on applica. I

tjln give; fall particulars. k

THE MARK OF

If ingszta; !louse, 103, Kingsway, London, W ,C.2.

4 1, t,  r2-1>

 4. r :  $ .11.

BE -duplex Wire -Wound Resistance
Capacity Coupler. Type A.

Price 20-

Plus:rated descriptive inlets C. 14 and I7-free
on aptalicetion--Sit.c inulfusian and ado.-
csling circuits
For ttp-to-date traluallte information on oil term;
of L.F. Intervoloe Coupling write for our 4S-paae.
Book' Low Fieluen.g Arnadifica!ion." (Price I;-1

General Purpose
Transformer (ratio

to 1}
Price . 15,!

.6

er

Valet
BETTER RADIO

Telephone: Holborn 5303.
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A large, powerful, lasting fila-
ment_ with ample length to
ensure the finest operating
characteristics . . . a strong,
tough filament that cannot be
broken except by the very
roughest handling . . . A
British Filament that gives
you the fullest value for your
money and improves all radio
receivers.

THE WONDERFUL MULLARD
P.M. FILAMENT

Obtainable only in Mullard
P.M. Valves.

Mullar
THE  MASTER. VALVE

WITH THE WONDERFUL P.M. FILAMENT
Printed and published every Thursday by the PMprietors, The Ainhlgarhated Press, Ltd., The Eleetway Fat ringdon Street, London, E.C.4. Advertisement
Offices: Messrs. John H. 1.41e, Ltd., 4, Ludgate Circus, London, B.C.4. Registered as a newsp:Iper for transmission hv Canadian Magazine Post. SubseriptiN1
Inland 174 per annual ; 8/6, for six months. Abroad, 19(6 per annum ; 9,9,for six months, s.,Ic ngcuts for South Africa : Central Newo Agency, Ltd. -L;ent,4

for Anst'alia and New Zealand : Messrs. Gordon K Gotch, Ltd. ; andlor CaMfda ; The Imperial News Co. (Catuda) Ltd. Saturday February 11th. 1928.
It It
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AWAY WITH THE FOUR-VOLTERS M=11
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No. 298. Vol. XII.

Every Thursday

PRICE
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LINCORPORATING

"WIRELESS"

Special Articles This Week

February 18th, 1923.

EFFICIENT SHORT-WAVE COILS AND CHOKES
(A long, brightly illustrated article, showing you simple rnet'-,ols of construction)
Concerning Condenser Connections. H,T. Battery Economy

HOW TO BUll D THE " CRYSTATUBE "
(A novel valvecrystal set)

THE CONSTRUCTION OF A WAVE.TRAP CRYSTAL SET
D:. Alexanderzon, en American scientist. ha9 carried out several promising 'elevision expe2imenll daring the past few mo.othi. He it seen in our

cover photo (centre) watchinz a demonstration of his devices being carried out by engineers of the American General Eleelric Co.

s-;
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N,e Solderers(' Chorus
THE vast army of constructors, expert

and amateur alike, hail Dubilier as
"the perfect condenser."

They have done so for years past.
They know that Dubilier Condensers are
old and trusted friends worthy of their
implicit confidence because made of
very high-class materials by craftsmen
who understand what they are about.
They know that no reduction of price has
been sought by the skimping of details.
They are themselves painstaking and
jealous over the sets they bui'd and they
rightly expect that the manufacturer has
been so over the components he makes.
That is why Dubilier Condensers are demanded
wherever wireless sets are constructed.
How else to account for the fact that there are
more Dubilier Condensers sold than there are of

;.11 other mzkei put together:

All Dubilier Products are fully described in
the catalogue shomi here. In addition
there is a lot of informat:cn which you may
find interesting. If your dealer has run out
of copies we will forward you one free.

DUBILIER

Mintier Mica
Condensers.

Typos 610 and
E20 v e rtical) :

0.00005 to
0.0009 mfd., 2)6
0.001 to 0.006

mid., 3 -
0.007 to 0.009

mfd., 3. 6
0,01 mid., 4 -

0.015 mfd., 4,

DUI3ILIER
DICTA

No. 7. "
In the last notes under
this heading we indicated
how, if you have electric
kght, you can eliminate
the troubles :ld misfor-
tunes arising front the use

I an outside aerial. But
this is not the only way
in which you can utilise
your electric light supply.

It very often happens that
.bscure troubles in your
set can be traced, cn a
careful overhaul, to the
it.T. Battery. This is apt
to receive more neglect
than any unit of your set.
Its voltage runs down and,
therefore, its internal re-
sistance decreases rapidly
with inevitable reaction
effects-effects which may
lot negative and productive
of reduced signal strength
,nd distortion; or whiCh
may he positive, varying
with the frequency. This
latter reaction produces
serious distortion and a
"woolly" transmission.- ll-

Why not eliminate all
these and similar troubles?
And why not save the ex-
pense of renewing H.T.
Batteries? You can do
both by making I -se of
the electric current supply
from your mains.

All you have to do Is
connect up a Dubilier H.T.
Supply Unit from any lamp
holder, at the same time
removing the earth con-
nection from the set and
attaching it to the earth
terminal on the Unit. There
is usually no need to alter
your aerial connections.
You notice hardly any
differenea to your electric
light bill I -

--NW-.
There are Dubilier H'T.
Units for D.C. or A.C.
mains (in the latter case
a Rectifier Unit must also
be used). Our catalogue,
illustrated opposite, gives
full information and work-
ing instructions for Dubi-
lier H.T. Units.

Advt. of The Dubilier Condenser Co. (1925), Ltd., Du:on Wcrks, North Acton, London, W.3.
© 117
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Marconi
2 -volt
General purpose valve

The D.E.L. 210 gives you
better reception, longer life
with very low current con-
sumption. The price is 10/6

Marconi
4 -volt
H.E.R.C.t Detector Valve

If your accumulator is 4 -volt, D.E.H.
410 is the valve to use for H.F. or
R C. Amplify-
ing or as de-
tector. The
price is

10/6 /

Marconi

--volt
PovterValve

You use a 6 -volt Accumulator? Then
for full volume and round tone fit
the last stage of your receiver with

Price 1 2/6Marconi D.E.P. 610.

MARC
anr.do everythint

Box, Coupon

p I NO

Marconiphone Company Ltd., 210'212,
Tottenham Court Road, London, W.1.

Please send me a copy of " 500 Marconi
Valve Combinations."

Name

Address

If you have not yet written for your copy of
this valuable time and money saver, post
the coupon below NOW ; free and post free
we will send you the book entitled " 500
Marconi Valve Combinations " which shows
you at a glance the correct valves for 1, 2, 3, 4,
and 5 valve circuits using 2, 4, or 6 volts.of
L.T. supply.
It is a costly business to discover for yourself by
trial the most suitable valves, for any particular
circuit
to miss the best results of which your receiver and
its circuit are capable. For the convenience of listen-
ers, therefore, the Marconiphone Company have
tabulated the results of numerous laboratory tests
in this book "500 Marconi Valve Combinations."

Fill in the Coupon NOW.
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WE R

FOR YOUR COSSOR
"MELODY MAKER"

CONSTANT - ECONOMICAL- SAFE
The T.C.C. book shows you how.
Shows you in clear simple lan-
guage how easy it is for you to
build your own H.T. Eliminator.
Step by step ! here a diagram-
there a photograph. You can't
go wrong the T.C.C.way, and the
Eliminator you build is a defi-
nitely efficient instrument that
puts an end to Battery expense
and trouble.
The T.C.C. book is free-of course.
Write for it to -day and

GET YOUR POWER FROM THE SWITCH

T.C.C.
CONDENSERSn_

t. build
" your own

\HighTensiork
Eliminator

ACorl)
/or
D.C.

WRITE
FOR
THIS

FREE
BOOK

TO DAY
Teingraph Condenser Co. Wales Farm Rd. N. Acton. London W.3.

1657
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vire:1'h
0%4

THE
first time you hear the reproduction

of a gramophone a:ded by radio you will
find it difficult to believe your ears.

Most probably you will look around for
the singer or the player and, not finding
him, you will rub your eyes and ask the
why and the wherefore of this mystifying
realism. Then you will be shown a little
instrument that is the cause of it all. You
will be told that it is the ibrowit Electrical
Pickup, whirls, when fitted to the tone arm
of a gramophone and connected to a wireless
set and loud speaker, completely transforms
gramophone reproduction. Then, probab'y,
you will be so impressed that you will want a

3vowit Electrical Pick-up yourself, so that
3 our gramophone may give you purer tone,
greater volume, controlled volume and
fr.edom from needle scratch. £4 is the
price of this priceless boon.

L7EEi-irt cil)

S. G. Brown, Ltd.,
Western Avenue, North Anton.

London, W.3.
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ONE H.F. STAGE
There is a large Public who are content with reception from the local Station
and Daventry, whose requirements can be met by the ordinary 3 Valve
re -acted Detector Set of which there are so many varieties advertised
with fanciful names. To get more than this inevitably means "oscilla-
tion" with consequent howling and annoyance to your neighbours.
The B.B.C. definitely state that one H.F. stage is essential at the following
ranges, if loud speaker reproduction is to be anything but "indifferent":

1219

100-150 miles from Daventry. 5 XX. 4 Valves. 1 H.F. stage.
50-100 5 GB. P1 1 H.F. stage.

Over 15 ,, Main Station. 1 H.F. stage.
These figures obviously allow for that factor of safety which is so necessary if consistently
pleasing reception is to be obtained under all conditions.
One neutrodyned stage of H.F. will give that additional _sensitivity necessary for more dis-
tant reception, with radiation reduced to a minimum.
The Met -Vick 4 Valve A.N.P. Constructor's Set is the ideal solution.
With the additional H.F. stage, there is no need to force the set. Using A.N.P. soils the set is
stabilised, screening is unnecessary and high voltage factor Valves can be used. Additional
selectivity is provided by a.Tuned loose coupled aerial circuit, brought into action when re-
quired. Delightful to operate and cheap to build, the parts with two sets of coils costing only £9.

The Met -Vick A.N.P. 4 is pre-eminently the 4 Valve Set of the Day.
If unable to obtain instruction book from your dealer, write for Pub.
lication No. 7117/5 cr 7117/4 (the A.C. Valve Model) free on request.

MET -NICK

METRO VICK , - 14PLIES LTP 155 CHARING CROSS RD. LONDON W C 2

* ' "-(Aloch 5 E., 9
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_
The Valve that
made possible I

the famous
ft Cossor
I -"Melody Maker" I
-

* Your nearest Wireless Dealer
stocks CossorVals es for every
purpose, for 2, 4, and 6 volts.

From 10/6.
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TEAM WORK
LIKE a flash they pass, round the arena track. The charioteer,

poised aloft, holds them in perfect control. Four steeds acting
trgether-like a machine. All in complete unison. Team Work.

Team work is as essential to success in Radio as in the chariot
race. Choose a team of Cossor Valves. and, for the first time,
know the full capabilities of your Wireless Set. Because every
Cossor Valve is designed to function correctly with its
neighbour-acting together as a team-your Set will take on a
new lease of life. It will give you purer tone, far more life -like
reproduction and greater volume-for less upkeep cost, too.

Cossor
VALVES

-Lanc94,ue

e
,,you,

volAmirtcdcwiknt

Advt. A. C. Cossor.
ifighbury Grove, 71.5.
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RADIO NOTES AND NEWS.
British and Best-A Plot Unmasked-" Muddling Kids' Minds ---This Week's Fables-

MarconiA

Gets Busy Amateurs. _Arise !
British and Best.

THERE is no doubt that we can generally
- beat the foreigner if we give our minds
to the job. A striking proof of the

superiority of British products was given
to an amazed world on February 2nd, when
the B.B.C. let off a programme full of noises
attributed to Mr. Gerrard Williams. No
Chamber Music ever before radiated comes
within a mile of it ; Honegger will; I. fear,
be spurred to worse efforts by this master-
piece of foolery: G. Williams has beaten
the highbrows to a bright green finish.

Full -Details of W R N:Y.
THE proprietors of radio station:W R N Y

have been kind enough to: Semi me
the following information, which I

accept with thanks and gladly print.
WRNY transmits on 326 metres (920 he ).
The station 2 X A L broadcasts the same
programme simultaneously, on 30.90 metres
(9,70(1 he.). 2 X A I., transmits on the
following clays:-Tuesday, 7 p.m. till, mid-
night ; -Wednesday, 7 p.m. till 9 p.m. ;
Friday, 7 p.m. till 11 p.m. ; Saturday, 7, p.m.
till 10 p.m. ; Sunday, 4 p.m. till 6 p.m. ; all.
New York Eastern Standard Time. Reports
welcomed at Roosevelt- Hotel, 46th Street
and Madison Avenue, New York City.

Mixed Zoology.
MY little joke about the Irish orator

brings me the following (authentic)
anecdote froin a. reader. A City

councillor, protesting against a scheme for
a grandiose wireless exhibition,' said :
" Gentlemen, if we take up this wild -cat
scheme we shall burn our fingers with a
white elephant." Full marks for that one !

A Plot Unmasked.
HIST! the B B.C. has added a parrot

to the staff. Eighteen months ago
it would have been called Uncle

Bingo, I suppose. Under cover of the
excuse that Captain Eckersley is going to
convert the bird to more mannerly ways
of speech-because being an enajneer his
words are always restrained awl well-
chosen-and then teach it to broadcast
talks on. the " regional scheme," the B.B.C.
is, I believe, pursuing the nefarious plan to
make it Chief of the Committee to advise
on Spoken English.

Pronunciation.
IT is of interest to read that the " Musical

News and Herald " has also noticed
that despite the committee of Big Guns,

the B.B.C. announcers have various modes
of pronouncing the same words, and is
specially humorous about their manner of
speaking French words, The B.B.C.'s
defence of this (see "Notes" for February
4th) is a very strong argument against
their own attempt to standardise pro-
nunciation.

Hears Marcuse.
THE only Empire broadcaster, Mr.

Gerald Ma -reuse (2 N M) has sent us
a copy of a letter he has received from

Mr. T. Cooper, wire works at the lighthouse
at Random Head, Trinity Bay, whictr is
about 50 miles N.W. of St. John's, New-
foundland. Mr. Cooper picked up 2 N M's

broadcast on
January 1st and
was so delighted
that he forgot all
about codfish

and fog for a blissful hour. This example
shows the need for and, the potential virtue
of an Empire broadcasting service.

Where's that Spanner ?
THE BiShoP of Hereford has been good

enough to approve of radio for its help
in reconciling dwellers in the country

to their uneventful existence. (Plenty of
events in the country, though !) In referring
to the problem of keeping the people " on
the countryside," I think he may have over-
looked the enormous influence of the cheap
motor -car, which not only takes the people
to the country but keeps them on the side
-of the road.

Cables Invade Wireless.
T.HE Conference to consider how to save

the Eastern Telegraph Company from
the horrors of competition with the

"Beam " radio being now in session, it is
of particular interest .to learn that the
Mackay Cable Group has leaSed the old
German radio station at Sayville with the

(-Continual on next page.)

So easy to spill acid on the carpet ! So difficult to remove all trace of it ! Yet this can as done, with
ordinary washing soda, baking -powder, ammonia, or even soap flakes. 11.41y one of these immediately andplentifully, till the gassing ceases and the acid i3 " neutralised," and then wash the carpet thoroughly. If

this is done you will save the carpet-and a lot of trouble f
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NOTES AND NEWS.
(Continued from previous page.)

object of entering the transatlantic radio-
telegraph business. At present it is some-
what difficult to see with what stations on
this side they will communicate, because
the radio companies are not likely to desert
each other in favour of a cable combine..

Transmitting Notes.
MR. E. BENHAM, 65, New Church

Road, S.E.5, has been allotted the
call -signal 2 A M A.

Look out for 2 M V, the station of the
Malvern Collegd Radio Society. It will be
transmitting (on 150 m. to 200 m.) soon,
and possibly on 45 m. also. Besides graino-
phone records, there will be transmitted
the concerts which are given every three
weeks at the College. This is real radio
enterprise, and the society deserves your
attention, and reports, which should be
addressed to the Hon. Sec., Mr. A. E. L.
Parnis, The College, Malvern, Worcs.

A Breath of Suspicion.
ANOTE of warning is sounded by

J. R. W. (Derby). He suggests, and
properly so, that confirmation from

a foreign station of a certain transmission is
not absolute proof of direct reception,
because of the growing practice of re-
transmission. He himself picked up what
purported to be W G Y (379.5 m.) and
afterwards was stunned to learn that Stutt-
gart had been relaying the same programme
on 379'5 metres.

A Pretty Problem.

JJ. R. NV, asks how we are to combat the
confusion arising from relaying. There
is no general solution, of course, except

by the use of frame -aerial reception ; nothing
relayed by a station in Europe from
America or Australia would give exactly
the same compass reading as direct recep-
tion-I write, be it understood, without
having exhaustively examined the geo-
graphical facts. Then, the question of wave-
length would be a very convincing factor,
and a good wave -meter would probably go

'far to remove any doubts. This matter is
important and I should welcome readers'
Dpinions..

Needs Supplied Promptly.
AWRITER in the " Richmond Herald "

says that there are three urgent
needs in broadcasting. (1) Applause ;

a means of informing the broadcasting
authority whether a programme is appre-
ciated. Answer : Unnecessary. No letters of
complaint means satisfied listeners. (At no
time can all listeners he satisfied.) (2) Means
of identifying a station. Answer : Call -
signal and pronunciation of announcer.
(3) Simple measurement of signal strength.
Answer : Not necessary. Can you hear
the stuff well, or can you not ?

Ultra -Violet Rays.
IT appears to be necessary to mention that
I no interference is caused to" reception

by ultra -violet radiation. The wave-
length of these rays is more than a stone's
throw from the broadcast band. Brighton
listeners, please copy. The real trouble is
caused by the sparking of the apparatus
used to produce the rays. This is small
consolation, I admit, but in the interests of
science I am compelled -to record it.

Telepathy Again.
IN a report of a lecture by Dr. F. W.I Sumner, of Dorchester, I read : " Just

as wireless could send -a message from
England to Australia, so could mental
telepathy send a message." And: "Two
thousand years ago human minds could
communicate by the subconscious mind in
practically the same way as wireless
telegraphy to -day." Surprising that a
man living so near the Marconi Beam
station should have such extraordinary
notions of wireless !

" Muddling Kids' Minds."
THAT paragraph of mine, concerning the

determination of the B.B.C. to waste 
our children's school hours, has-

like the Sergeant's double dose of vaccine-
" took." I am told that the teachers resent
the suggestion that they are not sufficient ;
I am told that the L.C.C. is lukewarm as
,..-"Ji91191111MiliMitt991911191milin91111919fiiiifinifinlinim
= =

SHORT WAVES.
E In a London theatre the experiment has been E -
U tried of placing loud speakers all over the =
E auditorium. Usually they are seated just behind E
E us.-" Punch."

' i-.
77:" * * =
E It is said that the English people still prefer
E headphones, despite the American preference
E for the loud speaker. It has been suggested that E
E the reason for this is that you can't wear F.
E headphones and chew gum comfortably at the Ei
E same time.

E--= * * * =
a"- One day, after giving a broadcast, Mr. Leonard =
 Gowings, the well-known tenor, galled at his 1=-
E brother's house, but a little niece refused to
E- see him. =
E " It-it's not Uncle Len," she'sObbed. " He's 'a

-he's in the loud speaker ! "-" News of the =
= World."
= * * * E
= =
= A correspondent has written asking us the =
r= best way to get rid of resistance in ohms. The "..=.
rE only thing we can suggest is bat he should E

* *

. _

E go to lodgings. _ -. =

E lifelab (to Post Office assistant) : " Can I '7--'
:=.. no' ha' a wireless leecence for ma- crystal set =
E a bit cheaper ? I'm quite deaf in Ape ear."-
.a " London Opinion." . - =
= * * 4 * . E
= One of our readers has just joyfully informed E
E. us that he can get twelve stations on his set E
,z- which he built according to details given in E
= " Popular Wireless," viz., 5 X X -5 G B, and E

2 L 0-five and five make ten, and two make =_
Et twelve I .:---=

* * * ' =
ANSWERS TO CORRESPONDENTS. E

= Palmer.-You overlook the fact that the first E== broadcasting set was made of a rib.-" Bristol E
= Evening News."= * * * =

THAT CERTAIN HUM. -5== There was a young man of Footscray,
Who thought wireless was merely child's play, F:

= So he made a big set,
=

Was the " hum " of the suburb FootscraV.
E =
1111111111111111111111111111111111111111111111111111111111111111111111111111

regards radio for its schools, and I am told
that a boy who went home from school after
being taken off arithmetic to hear about
" Dry -rot," was misunderstood by his
Spartan pa and leathered for alluding to his
lessons in such a fashion. There you are,
you see !

But all he could get

This Week's Fables.
" THE Daventry Shipping Forecast will

now be broadcast, while London
takes anything but a little pi-ah-no

'music." " The Governors of the B.t.C.
have realised that the listening public
on the whole prefer- not to encourage the
performance of music never before per-
formed in this country, or of Chamber Music.
They have accordingly sacked the Power
Behind the Percy Pitt which Puts the Stuff
into Programmes."

A New Idea.
'PROM: a report in a periodical called

" Two Worlds," I gather that Mr.
H. J- Everett, Trustee of a Spiritualist

Church in Brighton, cherishes the belief
that if every Spiritualist church in the
kingdom were to subscribe to the B.B.C.
funds the " movement " would have a
justifiable right to some recognition by the
B.B.C., for the broadcasting of the propa-
ganda of. Spiritualism. We do not belieVe.
This child -like innocence must be derived
from the second of those two worlds.

Technical Hint,-
ABOLIT twenty times a week I read in

,the newspapers that the amateur
should look to his high-tension

battery when he bears sounds like crackling
or frying. But I warn you that this will
not always track the offender, because the
noise may ,be -dne to the cooking of bacon
during one of Mr. Cecil Lewis' realistic
broadcasts !

Wireless Telephony Extension.
IT is now possible to telephone by radio
I from Brussels or Antwerp to anywhere

in the U.S.A. or Cuba, through
Rugby. Rather wonderful, isn't it ? The
only fly in the ointment is the high main-
tenance and depreciation of Rugby, which
keeps the telephone tolls at such a high
rate.

Marconi Gets Busy.
IN this connection the public should be

glad to bear that Marconi has re-
covered from his illness sufficiently to

be planning new work, including a solution
of the problems involved in telephoning
by " beam." He will be on his floating
laboratory soon, and as the highly successful
" beam system was evolved from data
obtained on the " Elettra," we may be
pretty sure that when he goes a -gallivanting
on her there is something " in the wind."
Telephony to Australia at a third of the
price charged by the Post Office for American
calls seems to be in his mind.

Safety First.
AN ingenious reader, inspired by

Mr. R. W. Hallows' recent notes in
" P.W."' on the subject of " Safe-

guarding Your Valves," has sent me a little
doo-flicker which he has made. Into the
butt -end of a departed valve he has fixed
a flash -lamp holder, connected across the
filament terminals (or pins). The hollow
space in the four -pin bushing has been filled
with pitch from an old flash -lamp cell.
And there is your valve-protector-cost
nothing.

Amateurs, Arise
THE efforts of " P.W.'s" Editor to arouse

the R.S.G.B. from the fine old and
crusted slumber into which it has

gently declined have met with a chorus of ;-
approval 'from active amateur transmitters
who have not been mesmerised by that
super -boa -constrictor, the Post Office.
R. B. (Bilston), G 2 A Y 0, goes so far as to
suggest the formation of a new society of
transmitters, with a magazine on the lines
of the American " Q.S.T." I wonder
whether Mr. Marcuse, who is Britain's
amateur champion, is inclined, and able,
to arise and place himself at the head of a
new revolution I

ARIEL.
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ALTHQUGH the arrangement described
in this article is_ not entirely new,
as far as the author is aware, it has

never yet appeared in a constructional
article. It is intended to take the place of
an ordinary crystal set when really good
telephone signals are required, not only
from the local station but from the Daven-
try stations as well. It is sufficiently
selective to cut out the local station when
listening to fi G B, and sufficiently sensitive
to give good results on a poor aerial at a
larger distance than an ordinary crystal
set is usually .expected to work.

Very Definite Advantages.
The arrangement has certain very definite

advantages. Whilst giving almost the
strength of an ordinary single -valve set on
the local station, it retains the simplicity
of control. and purity of tone of a crystal
set. The selectivity can very easily be
adjusted to any desired degree; and in cases

eJfinininffilliffinfilifinallaffillfilfilanninfifilfinfifinafie.:,:

COMPONENTS REQUIRED.
1 Panel, 8 in. x 6 in. x in. (Any =

= good branded material).
E 2 5 -ply wooden supports, 6,in.

44 in.
1 0005 square -law variable condenser

(Bowyer -Lowe popular model in
original set. Any good make).

1 .01 fixed condenser (Clarke, Dubilier, ==

Igranic, Lissen, Mallard, T.C.C., etc.). =
:51 1 Ordinary and 1 insulating grid leak S

clips (Dubilier). (Alternatively, a t
separate holder, such as the Igranic,
Lissen, Mullard, etc.)

4-meghom grid leak (Dtibilier, Igranic,
Mullard, etc.).

ET-- 1 Semi -permanent crystal detector (Lion,
E or other good make).
E 1 " On -and -off " switch (L. & P. In sat.

Benjamin, Bowyer -Lowe, Igranic,
Lissen, Lotus, etc.).

1 Panel -mounting coil holder.
4 Valve legs.
8 Terminals (Plain type On set.

Engraved type such as Belling Lee,
Eelex and Igranic can be used if
better appearance, etc., is desired).

 2 Battery plugs.
 Quantity of D.C.C. wire and 16 -gauge
- bare tinned wire.
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Crystatub6
A novel combination of crystal
and valve, which provides almost
the sensitivity of a one-valver
with reaction, but which is as
simple to handle as a crystal set.

Designed and Described
By A. S. CLARK.

where 5 G B is heard very poorly on a
Crystal set, it will b6 found to give that
extra " punch " required for listening to be
enjoyable. One of the greatest of its
advantages is its cheapness. The very
nature of the circuit tends to avoid expense,
so that it has not been necessary to sacrifice
any efficiency to obtain the desired low cost.

EARTH
FIG.!

THEORET/CAL C/RCW77

The chief point of the circuit is that
instead of the usual method of connecting
the crystal detector directly on to the grid of
the valve, as is usual with an L F. valve
without a coupling transformer, it is
connected via a fixed
condenser. The value
of this condenser is
such that it does not
affect the workire, of
the crystal detector,
and passes all the
necessary L.F. pulsa-
tions of current.
When the crystal is
connected directly to
the grid of the. valve,
hissing and clicks are
heard on adjusting,
due probably to grid
current lIoWing.'
This is all siOlifiedl)y".
the fixed euaienk?r,
hit it is necessary
to insert a gild leak
so as to Rrevent the
grid from choking
and thus producino
distortion. Tire grid

Cther features of th

leak incidentally provides an
easy method of applying the

necessary grid biag so that the valve may
be worked on the best Tart of its character-
istic curve.

"One of the greatest of its advantages is
its cheapness. The very nature of the
circuit tends to avoid expense, so that it
has not been necessary to sacrifice any
efficiency to obtain the desired low cost."

................. ................. 0110C01.M1.9
There is a semi-aperiodic aerial circuit

closely coupled to the tuned circuit, across
which -the crystal detector and valve are
connected. The selectivity may readily be
varied so as to suit all localities and aerials-
The smaller the aerial coil, the greater the
selectivity. It is as well to have the aerial
coil as large as possible consistent with
sufficient selectivity . to cut out the local
station on 5 G B's wave -length.

The semi-aperiodic aerial coil consists of
a home -wound hank coil tied to the plug-in
coil by means of small pieces of wire. This
arrangement, whilst being cheap, permits of
the variation of selectivity already described.

Bearing in mind that simplicity .and
cheapness were to be two of the advantages
of this set, no cabinet was employed. In-
stead, two pieces of wood to act as supports
for the panel are used, as shown in one of

(Gontina0 on next page.)

" Crystatube," the panel of which is shown above, are
that it is cheap and simple to build,
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THE CRYSTATUBE.-
(Continued from precious page.)

the photographs. These wooden supports
are the same width as the panel and are
4A in. deep, and are secured by six ordinary
wood screws.

Although, as already stated, the receiver
is arranged for use without a cabinet, one
can, of course, be used if desired. In this
case the panel should be fitted inside the
sides of the cabinet, and fillets to support
the panel should only be employed at the
two ends, otherwise trouble may be ex-
perienced due to the terminal shanks and
wiring fouling the wood. The cabinet should
be the same depth as the wooden supports
previously described, so as to allow plenty
of room for a grid -bias battery below the
panel.

Easy To Change Coils. '

A crystal detector of the semi -permanent
type is employed, and an " on -and -off "
switch is provided in order that the set may
be brought into operation with the minimum
of trouble. The two ends of the semi-
aperiodic aerial coil are connected to the
same terminals as the aerial and earth,
thus making the changing of this coil an
easy matter.

Elsewhere in this article a
list of all the neces- sary com-
ponents is given. Any makes
may be employed, providing

You will see how really
simple the construction of
the " Crystatube " is from
this photograph of it. One wooden
end support has been removed to

make the picture clearer.

they are of similar type to those specified,
and there is adequate room for them. It
is obviously important that a really
sensitive detector is employed in order to
obtain the maximum results.

Having gathered together all the neces-
sary components the constructional work
may be proceeded with. First of all, the
panel has to be drilled. Mark it out on the
back in accordance with the dimensions

given on the diagram of Fig. 2, remembering
that this plan is drawn looking at the set
from above the panel.

After centre -punching all points where
holes are to be drilled, the drilling operations
may be completed.. Where countersunk
screws are to be used, the holes through
which they are to pass must be counter-
sunk from the front of the panel. If these
holes are not countersunk sufficiently the
workmanlike appearance of the set when
finished will be spoilt.
This also applies to a
lesser extent if these
holes are countersunk
too much,

The next thing to be
done is to mount the
components. There is
little to be said about
this except that the
smaller parts, such as
terminals, are best
mounted first. When
the components are all
mounted, all points
to which. soldered
joints are to be made
should be heavily
tinned, as this, simpli-
fies the work of wiring
which should now be
done.

The set is wired
with 16 -gauge tinned
copper wire, but any
special wire, covered
or otherwise, may be employed. The
wiring is very simple and' not need
much explanation. Follow the wiring
diagram of Fig. 3 carefully. Reference to
the photograps of the wiring will be
helpful, and the list of point-to-point con-

nections will serve to check the wiring
when it is completed.

It will be noticed that the wire join-
ing one of the telephone terminals to
H.T. passes under, the endplate of the

variable
condenser, -
a n d is
insulated
wib.h a
length of
SystofleX.
It is as
well to
insulate
this wire, -
even if the
particular
condenser
used does
not permit
of its run-
ning under
same. This
wire is
the least
accessible
one and
should
therefore
be fitted

first. The two leads for the grid -bias
battery should be fle3r-wtrynding in two
ordinary wander plugs:
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making contact to the end nearest- the
panel.

Having completed the set, attention may
be turned to the coils. For the local
station and 5 G B a No. 60 will be required,
and for 5 X X a No. 250. The semi-aperiodic
coil is wound with any convenient gauge of
D.C.C. wire in the neighbourhood of gauge
24. For the lower wave -band 15 to 30
turns may be used according to the degree
of selectivity required, as has already been

2
4

AERIAL

RTN

TUNING
CONDENSERTEL.

Covering The Wave -Band.
It may be necessary to -twist a small

piece of thin copper wire tinder the end pf
the crystal detector before it is fitted, for

/-"2e-
-A-

CRYSTAL
OETECTOR

8z.,
1-/Q.c.DR/LL/NO DIAGRAM. Y4t5i,

stated. In the case of 5 X X, between 7.i
and 150 turns are required. Both coils are
wound on any sort of former, such as a
tumbler or a round tin with a diameter
approximately the same as the plug-in
coil. After winding the coil is slipped off
and secured with short pieces of wire before
binding to the plug-in coil.

The Valve To Use.
Ordinary centre -tapped or X coils may

be employed, if desired. They have the
drawback, however, of being more expen-
sive ancl-do not give the same flexibility as
far as degrees of selectivity are concerned.

Any general purpose or ordinary L.F.
valve may be employed, and an accumu-
lator of suitable voltage for the particular
valve chosen will be required. It is ad-
visable 4o use the maximum H.T. voltage
specified for the valve, so as to obtain
maximum amplification. Do not use a
power valve as it might introduce distor-
tion and will most likely not give such
loud signals. It is also unnecessary, as the
grid swing applied to the valve is such that
an ordinary L.F. valve can adequately
carry it without distorting. A 9 -volt grid -
bias battery will be required, and should
be adjusted to the voltage specified by the
makers.

Only Two Adjustments.
There is really nothing to be said about

the operation, since once the batteries are
connected all that has to be done is to turn
to the loudest point -on the condenser dial,
and find a sensitive spot on the crystal.

With- such a set it is not possible to
write a long test report, and such is not
required. The set did all that it was
designed to do, as explained in the early
part -of this article. It was tested about
8 miles S.W. of 2 L 0, and a very small

(Continued on next page.)
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+ THE -"CRYSTATUBE"

(Continued from precious page.)....... 4. -0 -

indoor aerial was employed so as to give
a really fair test. 5 G B was leard at
clear telephone strength, while 5 X X and

2 L 0 came in sufficiently strong to work
several pairs of telephones at good strength.

On a good, outside aerial, late one night,
music from a Continental station was just
audible. This latter is not mentioned as a
feat to be expected, but just to Show that
the arrangement is really selective and that
a good step up of signal strength is pro".
duced by the valve. -

The Grid -Leak Clip.
It may not be quite clear to some why

two different types of grid -leak clips are
specified, namely one ordinary and one
insulating. Both these clips fit on to the
terminals of the fixed condenser in the usual
manner, and if one was not an insulator the
grid leak would ' be connected directly
across theJ.01 condenser. It will be seen
from the circuit that this is not required,
only one side of the grid leak being con-
nected to the grid condenser.. A terminal on
the insulating clip makes connection to the
other side of the grid leak an easy matter.

Use of Cat's -Whisker Detector. -
There is no reason why a crystal detector

of the ordinary cat's -whisker type should
not he used, and sometimes these are
found to be more sensitive than the semi-
permanent type, which is an advantage.

1225
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X251 W/IWNC D/ACRA/14.

The latter iype was chosen, however,
because it reinains adjusted to a sensitive
spot once a good one is fourid, and is not
easily upset by jolts. The switching on and
off of the set is, therefore, not likely to affect

Tths nal arid -bias battery are in position, and the easy -to -make receiver is ready to use. Ii you so desire
you can fit the set into a case or cabinet,

- it, which is very desirable in an arrangement
intended to be simple in operation,

Range of Reception.
A few words in conclusion on the range to

he expected with this set will no doubt be
welcome. Of course, the strength of signals
will naturally depend almost entirely on the
particular aerial and earth system, and,
therefore, it is adVisable to erect as good an
aerial as possible. Height will probably be
found of more advantage than length, and
the earth should be as short as possible.
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POINT-TO-POINT CONNECTIONS. F.

Join H.T. + to one telephone terminal.
Join L.T. -1- to one filament socket.
Join L.T. - to H.T. -, to one side

of L.T. switch, to earth, to one side of
L2, and to moving vanes of variable
condenser.

Join flex lead to H.T. - with red
plug for G.B.

Join remaining side of L.T. switch
to remaining filament socket.

Join grid socket to one side of '01
fixed condenser and to one side of 4
megohm grid leak.

Join plate socket to remaining tele-
phone terminal.

Join remaining side of .01 fixed con-
denser to one side of crystal detector.

Join remaining side of 4 megohm
grid leak to flex lead with black plug for
G.B.

Join remaining side of cryital de-
tector to fixed plates of variable con-
denser and remaining side of L.,.

This completes the wiring.
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With an average outdoor aerial good
reception from a main station may be ex-
pected up to about 20 miles, and between
60 and 100 miles from the Daventry stations.
With a small indoor aerial about two-thirds
the above distances can safely be reckoned.
Reception from relay stations will, of course,
be possible up to short distances compared
with that from an ordinary local station,
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AWAY WITH THE 4-VOLTERS !
The 4-volter has -had its day, and now it is time to say " good-bye,"
and to decrease the number of valves on the market by removing

this intermediate type.
By KEITH D. ROGERS.

AT the present moment there are
something like 400 valves on the
British market. Of these there are

approximately 350 (excluding special
valves) which are available for the choice
of the average listener-he who uses
anything from a one to four -valve set. The
rest of the valves are more expensive-
the special types, such as the large super -
super -power valves, which 'are almost
young transmitters.

So poor John Citizen has to scratch his
head and ponder well and truly before he
can make up his mind to take the plunge
and choose, say, three out of the 350 for
his new loud -speaker shaker. What a hope !
No wonder he is bewildered.

gg . . The 4-volter has
fallen between two stools-
that of economy and good
results on one side, and that
of super -results and expense
on the other. It has neither
one nor the other to offer in

itself."

But let us be serious.. There really are
too many valves on the market-far too
many. And why do we have three types-
three voltages-to add to the confusion ?
We have 2-volters, 4-volters, and 6-volters.
Surely some of these are superfluous ?

What Figures Show.
Sales figures show that the 2 -volt valve

is by far the most popular. Next comes
(a long- way behind) the 6-volter, and
finally (still further back) we find the 4-
volter. The actual figures are somewhere
about 65 per cent 2 -volts, 23 per cent
6 -volts, and 12 per cent 4 -volts.

Why, then, do the makers keep the
4-volter on the market ? It is a relic of
the days when -06 amp. valves were
brought out, the salvation of the man with
difficulties in charging accumulators, and
of him that had to use dry batteries. They
were full of " pep," but microphonic,
and have' long been replaced by really
good valves taking -075 to  I amp.- at
4 volts, instead of the awkward 2.8 volts
they used to require.

But we now find that the 2-volter has
also so much developed that, with the
exception, of the super -power valve (used
by remarkably few people), it is every bit
as good, as the 4-volter. So far it is not
quite equal> to the 6 -volt valve, especially
where large grid swings have to be dealt
with, but it is certainly as good as the
4, and it requires but half the power
to operate it.

The 6 -volt valve is more or less a luxury
valve for the discriminating enthusiast

who needs punch, and plenty of it. The man -
in -the -street cannot afford the luxury of a
6 -volt L.T. battery, plenty. of H.T., and
6 -volt super -power valves. Why should
he ? He can get very good results on
one-, two-, three-, and four -valve sets
with 2 -volt valves, a. 2 -volt battery, and
moderate H.T.

He doesn't want to work a Rice -Kellogg ;
he uses a good make of hornless loud
speaker. His results are worth listening to,
and are obtained cheaply. If he wanted
a Rice -Kellogg, and could afford it, he
would use 6-volters. He doesn't want it,
and he can't afford it, so he does the next -
best thing. He uses 2-volters, and is
perfectly happy.
Unnecessary Expense.

In other words, the 4-volter has fallen
between two stools : that of economy and
good results on one side, and that of
super -results and expense on the other.
It has neither one nor the other to offer
in itself.

Take the L.T. question separately. For
2 -volt valves we can use 2 -volt accumu-
lators at 17s. 6d., and they will last a long
time on each charge on the average set. If -
dry cells are needed; then two will supply a
-1 valve, or valves, for a good time, and allow
a useful " safety " margin of potential of
1 volt for voltage drop.

When 4 -volt valves are used, a 4 -volt
battery is required at twice the price,
and it lasts only the same time ; while
for dry battery work we only have half
a volt " safety ' drop, and three cells are
needed.

Thus the comparative costs are 17s. 6d.
against 35s. for initial L.T. supply, and
about Is. against Is. 6d. for charging,
each battery, whether 2- or 4 -volt, requiring
charging at the
same time: For
all this extra
expense, what
does the average
man get extra
in results?
Nothing that the
ear can detect.
And, after all,
he is listening
with his ears,
and not with
sensitive meters.

Four -volt
valves may give a slight increase in power,
measurable on a valve voltmeter, but you
cannot hear that increase, so it is as good
as: wasted. 6 -volt valves give, in many
eases, audibly better signal strength, and
here, as I have said before, the enthusiast
who wants the last ounce comes into his
own-and pays for it. For ordinary house-
hold purposes the increase obtained by the
use of 6 -volt valves, instead of 2-volters, is
not worth the expense,while that obtained by
the 4-volters is negligible. No wonder 65 per
cent of the British listeners prefer the 2-volter.
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Let us take the valves one by one, stage
by stage. We have H.F. first. Well, 'here,
if the listener requires the best thing, he
can use -a screened -grid valve, and he will
find that there are 2 -volt valves being
made equal to the 6 -volt screened -grid
valves, and there are no 4 -volt screened -
grid valves yet on tho British market.

Unsatisfactory Compromise.
As detectors, the 2-volters are quite

good as the 4 ; as ordinary R.C. valves
they are equally as good. For L.F. work
carrying ordinary signals they are certainly
not beaten by the 4-volter, and it is only in
the last stage, if super -signals are required,
that the 2-volter fails. And here you need a.
6-volter to be any good at all ; the four
is merely an unsatisfactory compromise.

So we could tabulate the evidence of
results and efficiencies as shown below.

Thus you see that there is really no
reason why the 4-volterl should not be
taken off the market-gradually at first,
so that stocks for those few who favour
4 -volts were still available, though, in cases
where accumulators were used, these
could have their cells connected in parallel,
and 2-yolters could be employed with a
saving in running costs.

The number of valves on the market
would be decreased from over 400 to about
300, and the task of the man in the street,
when he wanted to choose a valve, would
be proportionately simplified. The man
who has to use dry cells would not be
affected, as the 2-volters have low enough
filament consumptions to enable him to
carry on perfectly satisfactorily.

Then we should have two classes of
valves to suit the two classes of listeners;
2-volters for the economy man, the ordinary
household listener,, and the. 6,volters for
the ultra -noise fiend and the experimenter
who wants more power.

A White Elephant.
For well over a year the 4-volter has

been more or less of a white elephant,
a clog on the market. It has -been taking
up space in factories and dealers' shops,
and has worried the wireless journals no
end (adding, as it does, to the already
unwieldy list of " valves to choose from ")

as

2 -volt. 4 -volt. 6 -volt.

H.F. (screened grid) Good Not yet on market Good
H.F. (neutralised) .. Fair Fair Good
Detector .. .. Good Good Good
R.C. Valves.. .. Good Good Slightly better than

2- and 4 -volts
Ordinary L.F. .. Good Good Ditto
Super -power .. Quite useful No better than Good

2-volters
Cost of batteries and Very moderate, well High, considering High, but enables

running costs worth results ob- results. Total re- superlative re-
tained sults no better

than with
sults if ' power "
is needed

2-vol ters in
most cases

and it now endows no benefits on the
listener. The days of the -06 2.8 -volt valve,
the forerunner of the 4-volter, are over.
Why, then, should this obsolescent inter-
mediate voltage be kept on ?

 No ; the 4-volter has had its clay ! It
came at a time when valves were scarce,
accumulators dear, and filament consump-
tion high, and it then offered us certain ad.
vantages. Those and more advantages
are now available from the 2 -volt valve,
and we can say " good-bye " to the 4-volter
without regret.
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ALARGE number of
amateurs use a super-
power valve in the last

stage of their receiver. Many
of them fit such a valve
because they want loud sig-
nals without distortion, the
argument being that most
distortion can usually be
traced to the last valve. This
is quite true. of course.

When loud signals are re-
quired it is quite necessary to
employ a super -power valve
in the output stage of your
receiver, but it is of equal
importance to provide that
valve with appropriate anode
and grid voltages. Particu-
larly is it necessary to attend
to the question of correct negative grid bias,
for it is this seemingly trivial thing that
determines not only whether the valve is
going to be worth while, but whether the
anode battery itself will have a reasonable
life.

Let us look at the curve of a typical
super -power valve such as that provided
by the makers with every specimen. Such
a curve is given below. - We see that
when the anode voltage is 130-a normal
value. although rather lower than some of
us use, the anode current is 40 milliamperes
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when the grid bias is zero. The current
falls to 27 milliamperes when the grid is
biased negative 12 volts, and to 15 milli-
amperes when the bias is negative 21 volts.
Ignoring for, the moment the effect of these
adjustments on the quality of the signals
received we see, then, that the effect of
grid bias is most important.

Hard on the Battery.
A dry -cell battery of normal capacity

will not stand a discharge current of 40
milliamperes for long. At that rate of
discharge its voltage will soon fall off. It
will quickly develop a high internal resist-
ance and probably give rise to crackling
noises which will spoil reception ; in fact,
no dry battery of reasonable price will stand
the strain of such a heavy current for more
than a short time. Even with a grid bias
of negative 12 volts the current is 27 milli-
amperes-less than when zero grid bias was
used, but still more than the average bat-
tery is likely to stand for any length of
time. It is only by using a grid bias of
negative 21 volts that the anode current is
reduced to the more reasonable value of 12
milliamperes.

* .111,--0----0. -41.-*-0-4-

A super -power valve should be
used when loud signals are to be
handled, but it need not be so very
expensive to run if you use it in the

way suggested in this article.
By W. JAMES.

*-----------......-.4-4-4.*
We, therefore, see that the life of the

anode battery is greatly affected by the
grid bias applied to the valve and, in fact,
we may say that the value of grid bias
determines how long this battery will last.

Now a dry battery of large capacity is a
costly item and is, many people will agree,
liable to be the most expensive part of a
wireless installation. It is apparent, then,
that it will not pay us to try different grid -
bias values haphazardly. Rather should we
decide on a suitable grid -bias value and not
alter it without first of all determining from
the curve the new value of anode current
which will flow. The curve supplied with
the valve may not apply precisely to your
particular valve. but it is at all events a
curve of an average value, and therefore a
tolerably accurate guide.

When Changing the Bias.
Be sure to switch off the anode battery or

the filament current while changing the
value of grid bias, and above all things, do
not use too small a value. If you do, the

life of the anode battery
will be very considerably re-
duced, and what is almost of
equal importance, the power
valve itself may have its life
shortened.

We see from the curve that
when the anode voltage is
130 a grid bias of negative
21 volts brings the operating
point a little to the left of the
centre point of the straight
part of the curve. This is
normally just as it should be
for good quality. Particu-
larly is this true when resist-
ance -capacity coupling is used
in the receiver, for we have to
endeavour so to bias the grid
of the power valve that grid

current does not flow.
Grid current is particularly apt to spoil

the quality when resistance couplings are
used in the amplifier, and because of this.
it is usually preferable to apply rather more
grid bias than one would for a transformer-
coupled amplifier. This is because the
distortion due to a momentary flow of grid
current is not so pronounced when the
amplifier is transformer 'coupled. In any
case it is extraordinarily hard for the
average listener to detect the slightest
change in quality when the grid bias is
varied from, say, negative 21 volts to
negative 12, when using this particular
type of valve.

Immense Saving.
But there is this immense difference in

the results, that whereas when the grid
bias is negative 12, the anode current is
27 milliamperes, when the grid bias is
negative 21 volts the anode current is only
12 milliamperes. Thus, when the grid
bias is negative 21 volts the anode battery
will last for a much longer period of time,
and will probably give complete satis-
faction.

For economical working we shall, there-
fore, obey the following rules :-1. Use
ample grid bias, often as much as 20 to 30
volts negative, depending, of course, on
the valve used and the value of H.T.
voltage ; 2, never remove the grid bias
without first switching off the valves.

The grid -bias battery can save you a great deal of H.T. current if properly used. A case the Author sites is
at a power valve which will operate well when the anode current is either 27 or 12 milliamperes, The

consumption is more than halved by using a certain value of grid bias
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TECHNICAL NOTES

RECEPTION STRENGTH VARIATIONS
WAVE ATTENUATION-ABSORPTION BY TREES.

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

Reception Strength Variations.
WHEN wireless waves are emitted from a

broadcasting station, they gradually
diminish in strength or amplitude at

greater and greater distances from the trans-
mitter, as everybody knows. A listener with-
in a few miles of 2 L 0 can receive excellent
signals either on a crystal detector or,
using a valve receiver, upon a very short
indoor aerial, or even in some cases upon
the coils of the receiving set themselves
without any aerial in the ordinary sense
at all.

It might at first be thought that the
gradual diminution in the strength of the
waves (or " attenuation," as it is more
scientifically called) would be the 'same for
all places at the same distance from the
transmitter. Thus you might expect that
all places on a circle around 2 L 0 of 50
miles radius would receive waves of the
same strength, whilst all places on a circle
of a radius of 100 miles round 2 L 0 would
receive waves of the same strength as one
another, although, of course, of a less
strength than the places on the 50 miles
radius.

Wave Attenuation.
As a matter of fact, the rate at which

the waves diminish in strength is not
uniform at all, but varies in different
directions. This is owing to the different
rate of absorption of the radiation in
different directions (due to variations in
the nature of the ground, to the presence
of trees and so on).

Some very interestingc' experiments on
this important subject have lately been
carried out by Mr. R. H. Barfield, the well-
known radio engineer. A carefully designed
portable receiving set was used and this
was taken to a large number of different
places, indifferent directions and at differ-
ent distances from London, up to a maxi-
mum of 100 miles. In order to keep a
check on any possible variations of the
intensity of the radiation from 2 L 0, a
fixed intensity radio apparatus was in-
stalled at the radio research station at
Ditton Park, Slough (this station, inci-
dentally, has since been destroyed by fire),
and the observations were simplified by
the fact that the variations in the field
strength of 2 L 0 were found to be negli-
gible.

Contour Lines.
The results of the experiments were

" plotted " in an elaborate series of con-
tour lines upon a map, each contour line
being, ' of course, drawn through places
where intensities of reception were the
same.

The map showed that the field strength'
within a raditis of about 6 or 7 miles from
2 L 0 was 30 millivolts per meter, whilst
in the greater London suburban area the
field strength averaged 10 millivolts per
meter; At places such as Bedford, Chatham,

-4-
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By Dr. J. H. T. ROBERTS, F.Inst.P.-

f

Tunbridge Wells,- and Oxford the field
strength had fallen to 1 millivolt per meter,
whilst at Peterboro', Yarmouth, Deal,
Chichester, and Broadst airs the field
strength from 2 L 0 had fallen to between
1 -5th and 1 -10th of a millivolt per meter.

An interesting and important point, as
already indicated, is that the contour lines
are not circles. They are flattened together
considerably in the southerly direction,
showing that the absorption in that general
direction is greater than in a general north-
erly direction.

Absorption by Trees.
Mr. Barfield suggests that these features

of his results . may be explained as being
due to the well -wooded nature of the

English countryside. In fact, individual
experiments were made upon the energy -
absorbing properties- of trees and, from
results on a single tree, the total energy -
absorbing -property of a given tree -covered
area could be .calculated. The greatest
absorption was found to correspond to the
most wooded regions and vice versa.
Another rather important point is that no
great evidence of screening or other effect due
to hills was noticed in the regions investi-
gated, which included the North and South
Downs and the Chilterns and Cotswolds.
This is 'rather contrary to the popular belief
that hills and uplands interfere consider-
ably with reception.

The general observations were also
checked on two other wave -lengths and
similar results were obtained.

These investigations of Mr. Barfield
(which have extended altogether over a
couple of years) are undoubtedly a fine
piece of work and an important contribu-
tion to wireless science.

Of course, there are inevitably many
factors in the problem which vary from
place to place, and when all is said and
done there will always be peculiarities and
" freak " features which influence the

(Continued on page 1255.)

WHEN THE SET WON'T WORK WELL
Perhaps reception seems to have fallen off lately, and you tested the 'phones
to find them O.K. The set itself and the coils, valve, etc., appear in good
order, L.T. battery and H.T. battery seem " up to scratch," and, finally, you
remember-what should have been your first thought-the importance of a
good aerial and earth. Remember that at,this time of the year gales can play as
much havoc with your aerial as gardeners can with your earth wires. Watch both!

NEWS FROM SAVOY HILL.
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FROM OUR OWN CORRESPONDENTS.

AMERICAN PRAISE FOR CARDIFF
MRS. GASKELL FROM MANCHESTER-CAPTAIN CAZALET, M.P.,

ON RACQUETS.
4*

American Praise for Cardiff.
AMONG the numerous appreciations of

The Hadiologue, a new form of drama
introduced -.lately by the Cardiff

Station, is one from Massachusetts, in which
-the writer says that, in his opinion, American
stations have still a long way to go to catch
up with those of the Mother Country,

Mrs. Gasket from Manchester.
A novel programme, and one which

should have a particular appeal for Cheshire
listeners, will be broadcast from Manchester
on Tuesday, February 21st, when excerpts
from Mrs, Gaskell's immortal book, " Cran-

ford," the scene in which is laid in the little
country town of Knutsford in that county,
will be acted and read. There will be four'
short scenes, each preceded by a short
reading designed to explain and describe
the events which take place. The drama-
tiation of the book is by Miss Beatrice
Hatch.

Captain .Cazalet, M.P., on Racquets.
Capt. Victor Cazalet, Member of

Parliament for the Chippingham Division
and one of the foremost exponents of
squash racquets, is giving a talk- on this

(Contitvued on page 1253.) .
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IT often happens that a well-
tunedI station disappears
almost entirely when the

hand is withdrawn from the
condenser dial. This is because
the capacity of the hand is
included in the tuning, the
fading taking place when the
total capacity is reduced by
removing the hand. A reverse
effect is obtained when the
hand is placed in close proxi-
mity to the aerial circuit leads
alter tuning in a station. Sig-
nals then fade but regain their
normal strength on removing
the hand, or otherwise the
excessive capacity; In this
case the hand capacity is added
to the already tuned circuit, whereas in the
former example it is taken away after being
included in the tuning.

The moving plates of a variable condenser
are connected to the spindle which; of
course, is fitted with a manipulating knob,

,r dial, and in order to adjust the condenser
t becomes necessary to handle the dial, an

operation which unavoidably brings the
land in very close prokimity to, the spindle

and moving plates:

Serious " Unbalancing " Effect. .

It will, therefore, be seen that if the
moving plates of the condenser are con-
nected to the grid or aerial side of the coil,
as at A in Fig. 1, the capacity of the hand
(which is " on the earth side ") must have
a serious unbalancing effect upon the tuning.
With certain types of receivers the effect
is noticeable only when the hand is with-
drawn from the dial, but with others howl-
ing occurs every time the hand approaches
the dial.

In order to eliminate such trouble the

Coacernin
&denser
Connections

How to eliminate capacity -effects and get better re
By 0. J. RANION.

condenser should be connected, as shown at
B (Fig. 1). so that the moving plates go to
the earthed side of the coil. Fixed plates
to aerial, moving plates to earth," is a golden
rule which should be memorised by all
constructors who use either direct or in-
duCtively-coupled aerial circuits.

Series -Parallel Switching.
In the case of a series aerial -tuning con-

denser the rule does not apply, since the
moving plates are then in series with the
fixed plates, and although it is not possible
to connect the moving plates to earth, it is
always advisable to connect the fixed plates
to the grid, as this often reduces the influence
of the hand when making adjustments.

But with many series -parallel switching
arrangements, this is only possible when
the condenser is switched in parallel with
the coil, the moving plates going to grid
when the condenser is switched in series.
This will be seen by following the example
given at C in Fig. 2, which shows the most

usual form
device.

In order that the fixed plates go to grid
in both the series and parallel positions a
slight modification is necessary, and to
effect same many amateurs employ the
three -pole switch method, outlined at D
(Fig. 2), where the fixed plates go to grid
at either position.

The three -terminal method of series -
parallel switching is well known to all
readers of " P.W." In this case it will be
seen that when the condenser is connected
as at E (Fig. 3) the ntoving plates go to
grid at either position, and when connected
as at F the fixed plates go to grid at either
position. The moving plates should, there-
fore, always be connected to the centre
terminal, as at F.

In the case of a receiver embodying
capacity -reaction, such as the modified
form of Reinartz reaction shown in Fig. 4,

of series -parallel switching

sults.
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the condenser is either placed
in series with the plate of the
detector valve and the coil, or
in- series with the coil and L.T.
negative (earth) lead. In the
former case the fixed plates
should go to the plate of the
valve, and the moving platers
to one side of the coil, and in
the latter case the fixed plates
should go to the coil and the
moving plates to earth, as
shown.

When coupling high - fre-
quency valves on the tuned -
anode principle, the moving
plates of the parallel tuning
condenser should alwayS go to
that end of the coil which is

connected to H.T. positive, and the fixed
plates to the plate of the H.F. valve (see
G, Fig. 5), and in the case of H.F. trans-
former couplings the same rule applies
providing the condenser is shunted across
the primary winding, but if the secondary
winding is tuned then the connections

should be made, as shown at H (Fig. 5),
with the moving plates to that end of the
secondary winding which goes to L.T.
positive or G.B. negative, and the fixed
plates to the end which goes to the grid leak'
and condenser of the detector valve.

Neutralising Condensers.
In the case of small neutralising or

" neutrodyne " condensers, the fixed plate
should be connected to the grid of the H.F.
valve and the moving plate to the centre -
tapped tuned -anode coil, the GP of the
split -primary transformer, or the tapping
on the split -secondary transformer, as the
case may be.

In the ordinary way, where the H.P..
valve is balanced out on local transmis-
sions and the condenser setting made
permanent, the matter is of little im-
portance, especially if the condenser is
fitted with an elongated control, but in
cases where the condenser is of a different
type and mounted on the panel for use as
a form of variable reaction it will be well
to observe the above rule.
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5XX and Twin -Wave Stations-Eckersley Explains-Favourite French Stations.
FROM A CORRESPONDENT. i
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CAPTAIN ECKERSLEY gave a very

interesting lecture the .other day at
the Institution of Electrical Engineers,

on the design and distribution of wireless
broadcasting stations ter a national service.
To begin with, he dealt with the technical
history of the development of broadcasting
in this country and then went on to show
that, taking into account both the main and
day medium -wave broadcasting stations.

and also 5 X X, it was possible to estimate
that about eighty-five per cent of the people
in this country were within the service area
of at least one broadcasting station.

5 X X Adversely Criticised.
He said that although 5 X X had been

adversely criticised, the raison d'elre for
the station could be scientifically justified
because of its economy in what he described
as " ether channels." Owing to the fact
that the wave sent out was sub.; ect .to small
ground attenuation its service area for a
reasonable power was large ; and even up
to a distance of three hundred miles or so
fading was not very pronounced, while
interference from spark transmitters and
the effects due to shielding in mountainous.
districts were not nearly so pronounced.
as in .the case of shorter wave -length
broadcasting stations and, in fact, he
estimated that about fifty :per cent , of
listeners relied on 5 X X, and that in
ninety per cent of the relay areas -01 -the.
country no other station was listened to
so much as 5 X X.

Captain Eckersley then went on to give
as his opinion that .tbose running a broad-
casting service should bear in mind, first
and foremost, the ideal of cultivating an
interest in what was received rather than
in the nature of reception, and he expressed
the hope that in time the broacast receiver
would be looked upon more or less as an
ordinary, doineetic appliance in the house-
hold, and not as some complicated and
mysterious piece of apparatus which can
only be appreciated and touched by
experts. -

Captain Eckersley made it clear that
experiments are still being conducted in
connection with the Regional Scheme
which, as our. readers know, may one day
provide the whole country with alternative
programmes, but nothing is very definite
as yet, in, spite of the various rumours Which
have been going around lately that sites
have already been chosen for the stations.

No SignS of Regional Scheme.
It was hoped that at this lecture Captain

Eckersley would have something more
definite to say about the Reaional Scheme ;
but there are still no signs of anything really
practical being done in the near future.
Data is still being, collected, and 5 G B is
still regarded as an experimental station
for the purpose of collecting this data, on
which the success of the Regional Scheme
seems to depend.

It is also interesting to remember, as
Captain Eckersley pointed Out,- that_ the
technical committee of the Union: Inter-
natietrale de Itadioplionie had studied the

wave -length problem in detail and, out of
eighty-four available exclusive wave -lengths
between 200 and 600 metres, Britain was
_given nine, so that, taken in conjunction
with the Daventry wave -length, there were
available ten " ether channels " in this
country.

Doubtful Future.
Provided it were -possible -to have a

number of stations working on a common
wave -length, the problem of the provision
of alternative programmes would not be
very difficult, but, unfortunately, experi-
ments in 1926 designed to test how far such
a scheme was practicable resulted un-
favourably, and at present it was_ found
that the most satisfactory method of
supplying alternative programmes was by

RED INDIANS AND RADIO.

A grandson of the famous Red Indian Chief
Tecumseh, this warrior has abandoned the toma-
hawk for the microphone. He not only acts as
announcer occasionally, but is a favourite singer

of Red Indian " melodies."

the use 'of twin wave -length stations.
This method was. now the basis of the pro-
posed Regional Schethe, in which existing
stations would be done away with and
Substituted by high - power twin wave-
length stations outside cities previously
possessing single broadcast transmitting
stations.

Such a scheme would assure every lis-
tener an alternative programme, give the
selective- valve -set user greater variety,
and make the field strength over the
country as uniform as possible under
present conditions.

But whether anything will come of this
-scheme still seems doubtful. -

French Stations Close Down.
 A decree law has just come into force
in - France which may deprive British
listeners of hearing many of their favourite
French stations. This law prohibits broad-
casting by any private broadcasting station
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except Radiola. This means that many
well-known French stations may not be
heard again, at least not until the French
Government scheme for broadcasting has
been agreed upon. The Radiola Station
is a private one, but has been given a
special concession to continue for some
months.

This decree law really came into force
early this year, but its effect has only just
now been felt, for the French Government
have for some time past been considering
the advisability of controlling Freneli
broadcasting, but although the decree
prohibiting private transmissions is now
in force, the French scheme, alas, has
not yet matured, and consequently French
broadcasting may be said to be in a state
of chaos.

The License Problem.
The Radiola station is, of course, very

well-known to many thousands of British
listeners, best perhaps under the name of
Radio -Paris. Its transmissions on 1,750
metres are some of the best known on the
Continent. The only really official French
broadcasting station is P T T, because the
Eiffel Tower, although equally well-known,
is a more or less official station belonging
to the French army. Its transmissions of
broadcasting are, therefore; more or less
" by courtesy." -

There are, according to the " Daily
Telegraph," one or two small private
stations near Paris and several . more
important ones in the provinces. Aniong
the latter chiefly known to British listeners
may be mentioned Lyons and Toulouse and,
according to this decree, they will certainly
have to close down for the time being.

The French Government has already
considered the possibility of establishing
two or three high -power stations as well
as eighteen lower -power stations, the idea
being- that, eventually broadcasting in
France should become a state monopoly.
The trouble in France is that they are
finding the necessary licence money difficult
to obtain. To -day there is only a normal
fee of about one franc per year, roughly
twopence. And even then we understand
there has been considerable difficulty in
collecting it ! Compare this with the
present state of broadcasting in Great
Britain and it will be seen that the lack
of co-ordination and method in French
broadcasting has 'resulted in a state of
affairs which must make every British
listener sympathise with French listeners.

More and More Relays.
Up to the time of writing the French

broadcasting stations have had to depend
almost entirely on advertisements in order
to gain their revenue.

Writing of continental stations reminds
us that many correspondents have written
in lately expreasing surprise that they some-
times receive continental relay stations at
greater strength than some of the main
stations, but it should be remembered
that, unlike our relay stations, many of the
Continental ones operate on quite high
power-as much as F5 kilowatts. Relaying
is becoming more and more common on the
Continent these days and, for example,
Hamburg's programme is relayed by
Bremen, Hanover and Kiel, while Frankfurt
is relayed by Cassel, Langenberg by
Muenster, and Stockholm by Motala and
Malmo.
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AWAVETRAP
- CRYSTAL SET

TN describing the compact little wave -
trap which has been standardised for
use in " P.VV." sets (see " P.W."

No. 285), I endeavoured to convince the
reader that it was a very useful little gadget
to have about the house for all sorts of
purposes, besides the one for which it is
chiefly intended.

It may, perhaps, be of interest to give an
example of one of the ways in which it can
be employed at a pinch, this being as an -

meet an emer-
gency. Alternatively, of course, you can
regard it as a very useful scheme to make it
up as your first crystal set, with the great

advantage that when you later embark on
a valve set this little unit will always come
in handy as a wave -trap, which can be either
Atilt into the new receiver or kept as a

separate unit for use with any set which
may happen to have difficulty in cutting
out the local station.

Main Features.
Before showing how it can be converted

into a self-contained crystal receiver, it
niay, perhaps, be as well to remind the
reader of the main features of the standard
trap. Well, essentially it is simply a coil
Consisting of 68 or 70 turns of eitherNo. 26
D.C,C. wire or " 9/38's " Litz, on a tube
2 in. in diameter and about 3 in. long, with
tappings at the 12th mid 16th turns, tuned
by a .0005 mfd. compression -type variable
condenser (Formoclensor, Igranic Pre-set "
type, etc.). By the way, if your local
station works on rather allow wave -length,
say, below 360 metres, a condenser of
.00025 mfd. or '0003 mfd. is to, be pre-
ferred.

The condenser and coil are mounted on a
small Wooden base, 3f in. by 31 in. (Note :
By an unfortunate printers error these
dimensions were incorrectly given in the

el11111111111111111111111111111111111111111111111111111111111111111111111111K

IS COMPONENTS AND MATERIALS.
S 1 Crystal detector. E
 1 Brass terminal. E-
F.; Either 1 standard wave -trap or =E I Piece of tube, of ebonite or other good

material, 3 in. long and 2 in, dia-
E meter. E

1 Compression type variable condenser,
.00025, .0003, or .0005 mfd. (see text). F--

. 1 Terminal. ==E 2 Sockets and 1 plug (Eelex, Clix, etc.).
:2. 1 Wooden base, 31 in. x 3/ in. x i in. =.

or / in.
1 1 Wood strip, 3' in. x 11 in. x -118- in. g.--

= or / in. =
Et 1 Wooden end piece fitting inside tube.
:=14 1 Ebonite strip, 21 in. x 14 in. x / in. .....

1.-- 2 oz. or less of No. 26 D.C.C. wire or
E. about 50 ft. of 9/38 silk -covered Litz. 'E-

S Wire, screws, etc.
:fimimmiiii101111019101111111I01000111111111111101111111111114

You will see that it is specified that the
coil is to be wound with either No. 26 D.C.C.
wire or else 9/38's Litz, and the reason for
this is that the Litz gives a better coil, but
is definitely harder to deal with. The main
difficulty lies in cleaning the ends properly

(Continued on next page.)
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77= You can convert an existing
" P.W. " Standard Wave -trap or a'

F..7 build the combined instrument
from the following instructions.
By G. P. KENDALL, B.Sc. E

E-:

M1111111111111111111111111111111111111111111111111111111 11111111111111111111r,

original wave -trap
article), in a manner
which will be plain upon
an examination of the
photos accompanying this
article. To complete the
trap all that is needed is a

small ebonite terminal strip, 211-. in. by in.,
screwed to one edge of the base, and this
carries one terminal and two sockets, into
whiCh a plug carrying the aerial lead is
inserted.

Coil Connections.
The -terminal is wired to one end of the

tuned circirit, and the sockets are wired to the
tapping points; so that the aerial can be
tapped through 12' or 16 turns of the
winding. .These connections can be fol-
lowed out on the little wiring diagram here-
with, which shows the standard trap with
the various additions necessary to convert
it into a erystal set.

As its name implies
the -Wave - trap "
is fundamentally
a device for trapping
unwantsdenergy. As
it provides a tuned
oscillating circuit
tkatesis be used to
entrap' the signals
from the local
station, it therefore
is easily adaptable to
make a first-class
crystal set, as ex-

plained below.

This is a " P.W.!' Standard Wave -trap in its original form. The terminal is for a direct connection to
the aerial terminal of tthe get. The two sockets offer alternative tappings on the coil to the aerial lead plug.
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A WAVE -TRAP
CRYSTAL SET.

(Continued from previous page,)

and making certain of a  perfect soldered
joint to every strand, and unless you have
had sufficient experience of such work to be
absolutely sure of this it is far better to
use the solid wire (No. 26 D.C.C.), and he
content with a slightly less efficient coil.
Remember, a good coil of No. 26 is likely
to be far better than a bad one of 9/38's Litz.

,..1.11111111111111111111111111111111111111111IfilltfillillH111111111111111111111:
=

POINT-TO-POINT CONNECTIONS.
E The following are the connections E

F--- of the standard trap, arranged to con-
_ form to the lettering on the diagram

herewith.
Terminal E to nearest side of con- =

denser and to end of coil nearest to
support. Other end of coil to other side
of condenser.

Socket A1 to tapping point located at -.L.

12 turns from end of coil nearest sup- .5
port.

Socket A2 to tapping point located at -1

16 turns from end of coil nearest support. E.

This completes the wiring of the trap:
To convert to crystal sat add the con-
rections given in text. Eft

51111111111110111111rnanal111111111H111111111111.111I1a11111111110

Now we come to the question of the addi-
tions to snake the trap into a crystal set,
and these are very simple. All that you have
to do is to mount an extra terminal on the
upright strip of wood (n in. by 1 in.)
which suppotts the coil and fix a crystal
detector on the baseboard alongside the
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local station, -tune it
in as loudly as pos-
sible, and finally re-
adjust the detector
carefully for the
loudest possible
signals. That's all !

You will find the
tuning of the set quite
sharp, for the selec-
tivity given by this

An extra terminal is mounted on the coil support, and, this being connected to one side of the
crystal detector, acts as a telephone terminal. The other telephone receiver tag is joined to that

terminal which operates as an earth terminal when the trap is need as a crystal set.

coil in the position seen in the photos.
Then -wire these up as follows. One side of
detector to extra terminal, other side of
detector to nearest terminal of the variable
condenser. These -connections are addi-
tional to those of the standard trap given
in the point-to-point list herewith; and are
all that is needed in the way of extra wiring
to convert it into a crystal set. The whole
job will probably not take you more than
a quarter of an hour.

The completed set is connected up for use
as follows, Attach the
earth Iced and one tag of
the 'phones under the " E "
terminal, and - the other
'phone tag under the extra
terminal. Fix a plug to the

end of the aerial
lead and insert
this in the A2
socket. Then
set the detector
and vary the
condenser until
you pick up the

Here you see the crystal detector mounted in position on the baseboard, where, although there is no waste
of space, it finds sufficient room just under the shadow of the coil.

arrangement is rather above the average,
and this will be very useful in those coastal
districts. where shipping interference is
troublesome. For still higher selectivity, of
course, you can put the aerial plug in
socket Ai, so seducing the number of turns
across which the aerial is tapped, but you
must be prepared for the fact that signals
will in almost all cases he rather weaker
when you do this.

Daventry Junior.
Finally, a word of warning as to G B.

Under favourable conditions (good aerial,
and so on) you will be able to hear this

This lit le pictoial wiring diagram clearly shows al
the connections of the useful combination instrument

station at moderate ranges, but the poi-
tions of the tapping points are not ideal for
this purpose. They were, of course, located
at the most suitable points for use as a
wave -trap.

To pick up 5 G B, you should, of course,
put the aerial plug in socket A2, and you
should make certain that the crystal de-
tector is set for the loudest possible signals
on the local station. Next proceed to
screw down the adjusting knob of the
variable condenser very slowly and care-
fully, and presently you should find the
setting for 5 G B if you are within range.
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In a battery
It is the remarkable oxygen content of the cells of the LISSEN New Process Battery which
makes this fine battery last so long, which builds the voltage up and keeps it high despite
the drain imposed by any programme no matter how long.
This boundless energy is chemically generated by means of the new chemical combination and a
new process used only by LISSEN. This energy is pure energy-pure D.C. current which only
a battery exactly like the LISSEN can give you. You get the best kind of current for radio
when you use a LISSEN New Process Battery-smooth, noiseless in its flow, strong and
sustained. Every word of speech, every note of music, comes over clear and loud when the
H.T. current you are using comes from the LISSEN battery.
Ask for it firmly at any one of the 10,000 radio dealers-take nothing else and your insistence will be rewarded
by the power in your loud speaker and a truth of utterance which were never there before.

60 volts (reads 66 volts) - 7/ 11
100 volts (reads 108 volts) - - 12/ 11

LISSEN LIMITED
(Managing Director : Thomas N. Cole.)

8-16, FRIARS LANE, RICHMOND,
SURREY.

9 volts (grid bias) - - - 1 /6
60 volts (reads 66 volts) POWER -13/6
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THE " SYDNEY " TWO.
The Editor, POPULAR WIRELESS.

Dear Sir,-I built the " Sydney " Two as described
in your issue of November 12th, and am pleased
to report that this "afternoon / picked up 5'S W.

I heard him first about 2.45 pan., E.S.T., broad-
casting a talk which was followed by soprano solos,
instrumental music, and duets by male voices.

About 4 p.m, a piano solo came- through very
clearly, and was followed by another.

In my opinion the " Sydney " Two is a great
little set, and I am confident of picking up Australia
some of these mornings when I feel ambitio-tis and
want to get up around 4 or 5-a.m.

When I first heard 5 S W his signals were weak,
but gradually became stronger up to -about 4.15
p.m., when they started to weaken again, and
gradually died out. The weather here this, afternoon
was mild, damp, and foggy.

It certainly gave use a thrill to hear something from
my native land, even though I have been a resident
of the U.S.A. for the -past fifteen years. 1jook forward
with the keenest interest to receiving my dopy: of
POPULAR WIRELESS every week.

Thanking you for your 'excellent receiver, and
wishing you continued success

Yours truly,
SAW.. A. B.

.New JerSey, U.S.A.

A COIL -HOLDER TIP.
The Editor, POPULAR WIRELESS.

Dear Sir;: --;---When mounting the two-way coil holder
behind the panel, it is sometimes found that the
spindle of the control knob is not long enough to
reach from' the allotted place on the baseboard to
the panel. A way of overcoming the difficulty is as
follows : ThS coil holder is mounted as desired and its
knob is removed, a hole is drilled in the required
position on; the panel, and a piece of screwed rod, 'cut

to the right length, is screwed into the knob and
passed through the hole. It can be joined to the
spindle of .the coil holder by means of a Meccano
coupling which has been drilled out to the right
size.

Hoping that this may prove as useful to ybur
readers as it has to myself.

Yours faithfully,
W. H. B. W.

Midhurstl Sussex.

PROGRAMME ON 'PHONES ONLY !
The Editor; POPULAR WIRELESS.

Dear should be 'glad if you -could tell 'me
if the following experience is unusual or not, Possibly
there is a very simple explanation. , -

- To be brief. At 10.15 p.m. on Saturday received
here (10 miles out) 21. O's_ programme on_ a pair
of Western Electric headphones , which were, not
connected in any way with a receiving

A few details may perhaps help to clear' up what'
appears _to .me to be rather extraordinary. -

The output from my set (Hale :twtsvalver) is, via a
jack and plug to a small distribution board which
allows a speaker and 'phones to be used simul-
taneously. On this occasion the speaker was not in
circuit. -

Wearing the 'phones, I tuned in 2 L 0 and-still
with 'phones on-removed the plug prior to inserting
another plug which would carry the output to a
speaker in the bedroom abOve. Imagine my surprise
when I continued to hear London (at good crystal
strength) though connection to set was broken.
Much mystified, I disconnected the 'phone tags from
the terminals of the distribution board, and held than
ill my hands and, though fainter. than before, I
continued to hear London, there being absolutely no
connection whatever' between' the "Phdlies and the
set: I was standing a foot away from the set at -the
time, and the set was, of course, on.

IS there any explanation ?
Yours truly,

R. A. B.
S.E.O.

CORRESPONDENCE.

THE "SYDNEY' TWO
A COIL -HOLDER TIP-A CURIOUS

EXPERIMENT.

Letters Irani vaders discussing interesting and
topical wireless, events, or recording unusual
experiences, are always welcomed ; but it most
be clearly understood that the publication of
such does in no way indicate that we associate
ourseleas with the views expressed by our
correspondents, and we cannot accept any
responsibility for Information given.-EDITOR.

* I I
DX RECEPTION.

The Editor, POPULAR WIRELESS.
Dear Sin-You may be interested to hear of my

splendid reception of W G Y early this morning,
Sunday, January 15th. on 379'7 metres. lily set is a
" straight " two -valve detector and L.F. This station
was held without one complete fade-out from 1.30 a.m.
until 4.15 a.m., at which time I switched off, too tired
to listen any longer.

I have previously received many of the usual
foreign stations, but this was my first serious attempt
at American broadcast. The result, bearing in mind -
the strength of the signals received, convinces me
that reception of W G Y should be a very common
occurrence among owners of similar sets. At one or
two points the thrum of the band instruments could
be plainly felt in the headphones. To the sceptics
I would simply say, brush up your installation and
try yourself. In this connection I would mention that
the many tips given in POPULAR -WIRELESS from time
to time are invaluable.

In conclusion, many jottings were made of the
Items heard, but the mention of one may suffice.
At 3.15 a.m. the announcer said in effect that the
first item to be played from the Polliadaw (this may
be incorrectly spelt) Restaurant, Broadway, New
York, would be The March of the Marionettes."

Trusting that my experience will prove an incentive
to many more of your readers to try their luck.

Yours faithfully,
ERNEST W. B.

P.S.-My set 'is the Two -valve designed by Mr.
K. 1). Rogers in " Best -Way " Series, No. 102.

Southall, Middlesex.

INTERESTING
RADIO FACTS.

* -I- 4.4,4- 4.4.- -I 4.- *

Miss Mavis Bennett, the popular B.B.C.
artiste, started in London with only ten',
pounds in her pocket, and had her first'
engagement at the Piccadilly Hotel, under
De Groot,, where she scored an instan-
taneous success.

* C

When the ordinary crystal detector is
in use it has been estimated that only
one one -hundred -thousandth part of its
surface is active. If this small portion of
active Material could be mounted, a couple
of ounces of crystal would be quite suffklent
to supply the needs of the whole country.

*

The resistance -of :the ordinary cat's -
whisker type of crystal detector is generally
of the order of ten to forty thousand ohms.

There is over half a mile of wire in an
ordinary .pair of telePhones.

* *

Dr. Lee de Forest, " the man who put the
grid into the valve," recently stated that
some day: it may' be, possible to build
conductors ten miles high to utilise the vast
electrical energy that exists as a difference
of potential between the upper atmosphere
and the surface of the earth.

A CURIOUS EXPERIMENT,
The Editor, POPULAR WIRELESS.

Dear Sir,-I have had rather a curious experiment
this last few days which may prove of interest to
yofir-readers.

Whilst at work upon an eliminator for A.D. Current,
my brother and myself had to fix up a coil in place
of the mains, as we only have gas at home.

The coil used is just an old ignition coil of the
trembler type. We had been at work some time with
quite a good light from the gas, when_ it was noticed
that when the coil stopped the light went down.
Upon contact being made again, up went the light.

This experiment has been tried repeatedly for days
arid has never failed yet. When the coil H.T. wire
is fixed -to the pipe the result is just as when no wire
is used at an.. Several other dodges have been tried,
with just. the same result.

am Well aware of the effect of any spark or current
ah all upon an internal combustion engine as against
any other form of ignition, but the effect of a coil
upon the gas mantle is most unexpected.

As regards particularS of the case, we have just
-ordinary gas light Of the inverted type with

mantle. -

An ordinary ignition coil and a 4 -volt L.T. accumu-
lator, one cell of which was used. (If 'more light was
wanted, 4 volts were brought into use.)

The experiment was worked on a table just under
the light, and so long as the coil was working a good
light was obtained. Our gas supply is low, for it
another light is turned on, down goes the first one.

Yours faithfully,
It. S.

Morton Bingley, Yorks.

THE "Q AND A" TWO.
The Editor, POPULAR WIRELESS.

Dear Sin-In No. 241 of the " P. W.'" you described
how to build the " Q and A " set, Which I built.

It was very simple to construct, and when I got it
into action I was amazed. The stations rolled in one
after another-altogether between 35 and 40, most
of which were Continental, Dublin, 'Daventry, and
Radio Paris at L.S. strength. These results were
obtained under very good conditiolig; 100 ft. aerial
30 ft. high, right on the sea coast., andParth 3 ft. deep
in very damp soil, 00 volts of WT., Osram D.E.2 L.F.
valves and an Exide 2 -volt 40 -ampere hour accumu-
lator.

It is a set I would recommend to anybody wanting
a valve set, as it is easy to handle, and very selective.

I have since reconstructed it on an 'American style
of panel, and it is still going strong; and although I

have tried everything, from a crystal set to a straight
four-valver, I have never logged so Many stations
as I did on the " Q and A " set.

Needless to say I am a regular reader of POPULAR
WIRELESS.

Yours truly.
E. C.

County Wicklow, Ireland.

THE " SPANSPACE " FOUR..
The Editor, POPULAR WIRELESS. "

Dear Sir,-You may be interested in the accom-
panying photo-which I took rnyself-o; f one of your
sets constructed two months ago, the, cabinet being
Made from an old mahogany table. The set is the

Spanspace " Four, which is everything that can be
wished fon both for volume and purity-. Wishing
POPULAR WIRELESS every success,

Yours faithfully,
A. R. CROOK,

Addiscombe.

The skilful work put into the
building of the set by Mr.
Crook is evident from the
complete transformation of
an old table into a handsome

radio cabinet.
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I A NINE YEARS' POLICY
FOR THE B.B.C.

From a Special Correspondent.......   --     .....   ......... .4. *
FROM the otherwise admirable handbook

which the B.B.C. recently produced,
there is an important omission. There

is no sign of a resolute, well-cOnsidered and
well-balanced policy for the next nine
years. 'Even the Regional Scheme is
treated so tentatively and hypothetically
that there might be grave doubt as to
whether anything would ever come of it.
As for taking full advantage of their Charter
Powers in progressive expansion through.
out the whole period of their licence, the
Corporation are strangely silent in a book
which they describe as tin Encyclopaedia
of Broadcasting. Someone must fill the gap.
I cannot believe that Savoy Hill is concerned
only With the present. I have a shrewd
suspicion, however, that Savoy Hill is
still too subservient to the mandarins of the
Post Office. Anyway, here goes !

The Regional Scheme.
The B.B.C. should complete its Regional

Scheme not later than August, 1929. If
the Post Office stands in the way, the B.B.C.
owes it to the public to keep it fully in-
formed of this obstruction. If the Post
Office does not stand in the way, and the
scheme is not completed by August, 1929,
then something will be wrong with the
B.B.C., and there is pretty sure to be a
parliamentary enquiry.

The B.B.C. began talking about alter-
native programmes away back in 1925. If
the old company had been firm enough,
it could have forced the hands of the
Post Office sufficiently to have enabled
the new scheme to be completed by next
summer, 1928. But a Whole year was lost
through Post Office procrastination. Now
there are both money and facilities,sthere
should be no hold-up.

And secondly, the B.B.C. should decide
to inaugurate a regular service of Empire
Broadcasting by not later than September
1st, 1928. This should allow for programmes
round the clock. Between now and then
there is ample time to complete all reason-
able experiments, to conclude arrangements
with overseas authorities and to organise
the necessary staffs both technical and
programme. Captain Ian Fraser, C.B.E.,
M.P., should be put in charge of the Empire
Broadcasting Department of the B.B.C.

Future Programmes.
On the programme side the B.B.C. should

be looking forward to the production of
about twelVe really great- programme
events dining the next nine years. These
should not only be 'of value as stunts ;
they should also be a direct contribution to
various branches of art. Each should enrich
the greatest literature or the greatest music
of the age. These outstanding events should
be handled on a world-wide scale, enhancing
British prestige.

The Linden Wireless Orchestra, and the
London Wireless Military Band should be
put on an established permanent footing,

with a view to creating for them within ten
years a position of unchallenged supremacy
throughout the world. The B.B.C. should
be looking ahead now to the recruitment of
these organisations, five or six years hence
and later. Vali a little foresight and show-
manship, ,he money being absorbed on
these organisations now could be much more
usefully expended.

Continuous Expansion Inevitable.
The B.B.C. should lose no time in

planning and establishing a great central
building for its activities. It was understood
about eighteen months ago that the Broad-
casting Company contemplated erecting a
new building in Kingsway. Unfortunately,
nothing came of this proposal . and no
reason was given for its abandonment.
Since then,' instead of taking a bold line.
and solving the whole problem economic-
ally; the B.B.C. have been making costly
and largely ineffective alterations in the
building they now occupy at Savoy Hill.

This simple automatic switch for switching on
the set at any time was made from an alarm
clock by one of our Birmingham readers. When
the alarm " goes off " the vertical arm swings

over and makes the necessary contact.

And, as these alterations are inadequate
before they are completed, new buildings
are taken and sections of the staff are being
scattered all over London in the manner of
one of the temporary Ministries during the
war.- In a laudable desire for economy, the
administration of the B.B.C. never seems to
be able to look ahead.

As long as two years ago, a high official
at Savoy Hill told me that the organisation
and staff were then stabilised on a per-
manent basis. I laughed at him. A year ago
another and even higher official told me the
same thing I laughed still louder. The
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B.B.C. has only begun. 'It  must face
up to continuous expansion. The pity is
that it seems so reluctant to accept its
high destiny. It waits until events force
its hand, and then " panic measures"
are inevitable. What I am pleading now is
that at last the B.B.C. should take a long
view and plan accordingly. The new
central building is a paramount necessity. -
It should be handled in a large way and in a
way admitting flexibility and almos`,
indefinite extension. 'Put in hand at once,
this new headquarters of British broad-
casting would he completed by the end
of 1930.

Britain Being Beaten.
Another line in which the long view is

required is in the recruiting of artistic
talent. Long before the licence of the B.B.C.
expires the German and American bread -
casters will have so developed the technique
of microphone entertainment that all their
artistes and speakers will be trained solely
for the microphone, and will devote their
whole time to this side of entertainment.
By moving now and taking a long view the
B.B.C. may well manage to get ahead of
both the Germans and the Americans.
What is wanted is an active, widespread,
and progressive campaign for new artistic
talent and material. The B.B.C. should
have a properly organised section whose
sole duty it would be to seek out -new talent
and develop its possibilities.

So far as one can judge, the system at
present seems to he purely negative and
passive In fact, several artistes have told
me that they have had to fight their way
through a barrage of red tape in order to
get to the microphone. Apparently, at
present, Savoy Hill waits in serene ex-
pectation for good material to turn up.
This is the wrong attitude. The B.B.C.
should always be on the alert to find and
then to nurture promising artistic talent,

Extend S.B. Items.
Then as to controversy, the long view

should be that all controversial subjects
may be discussed over the microphone,
whether by debate or by one-sided exposi-
tion. It is not clear at present that the
B.B.C. proposes to go all out in securing this
programme material-essential to the
vitality of the service in a fully developed
form.

There has been some incidental reference
to the possibility of European. S.B. This
should be sketched out in concrete terms.
Not later than the middle of 1928 European
S.B. should be an accepted feature of normal
broadcasting. By 1935 European S.B.
should have become World S.B., just as it
had emerged from British S.B.

Akin to the progressive development of
S.B. is the extension of what the B.B.C.
calls its outside broadcast organisation.
The latter is responsible for such features as
the " Menin Gate Ceremony," and all great
occasions taken from outside the studios.
In five years' time, the B.B.C. should have
about a dozen self-contained mobile O.B.
squads ready to proceed to any part of
Europe at a moment's notice. No event of
international importance should be omitted
from the programme on one or other of the
various alternative waves.

The above, in brief, is a working practical
policy for the B.B.C. What has it got to
say about it ?
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THE essential characteristics of a good
short-wave coil are : (1) Low losses,
due to (a) first-rate insulation, (b)

low self -capacity, (c) minimum amount
of dielectric material, and (d) small high -
frequency resistance; (2) Inductance Effi-
ciency and (3) Constancy. If the insula-
tion is not good there will be direct losses
due to leakage over the surface of
the former between the contact points.

A built-up former for small coils.

Ebonite formers have been used success-
fully for wave -lengths of 10 metres and
below, that is for frequencies of 30,000
kilocycles and above ; the insulation
problem therefore solves itself.  Low self -
capacity is important since it reduces losses
and increases the tuning ranges of the coils.

a 6
fa) /0 TURN CO/L
(6) 5
(c) 3
(d)2 -

SPACED  /6 /NCH

/44,,
Fig. 1 " 2824

The use of ribbed formers helps auto-
matically to reduce the self -capacity, since
each turn is in contact with dielectric
material at only six points. For reception
down to about 40 metres, or even a little
below, it is not absolutely necessary to
prepare the formers in any way. except by
drilling them and cutting notches in the
ribs to retain the windings in position. I

*4O4-4- O 4 0 0/0000400 04 4
First-class short-wave coils can be
turned out with ease and at exceed-
ingly small expense, as this article

will show.
By R. W. HALLOWS, M.A.

* *

have actually obtained on favourable
nights good reception from 2 X A D on
22.02 metres with coils wound in this way ;
but the real test of a coil is to be found
in its performances not on good nights but
at those periods, which do occur every now
and then, when signal strength is consider-
ably below normal.

Need for Spacing.
Losses of any kind are then shown up,

though they may not be detected on good
nights when signals are coining in power-
fully There is no doubt that the removal
of as much as possible of the Material of
which the formers are composed is a very
great all-round improvement. The various
methods of doing this will be described later.

Spacing the turns also helps materially
towards the achievement of low self -
capacity ; but the amount of spacing that
can be usefully employed is limited by
another consideration of a different nature,
which is best illustrated by a concrete
example, If on a 3 -inch former we wind
20 turns spaced 114 -in., a slide rule based
on Xagaoka's formula* shows the induct-
ance of the coil as 38 mierohenries. Using
the same former, but making the spacing

in., 20 turns give only 25.5 microhenries.

A Necessary' Consideration.
To obtain an inductance of 38 micro -

henries on this .foriner with a spacing of
1- in. between 26 and 27 turns would be
required. We thus see that the greater the
spacing the smaller is the inductance value
per turn of the coil ; or in other words that
to have the same inductance as one with a
smaller spacing a widely spaced coil must
contain more turns. Now, more turns mean
more wire, and more wire means more
resistance. Finther, a coil of given diameter
becomes less efficient if its windings exceed
a certain width. As a result of winding up
and testing out dozens of short-wave coils
on -the formers referred to, 1 find it satis-
factory to keep the total width- of the

 windings, whatever the number of turns, to
between in. and s in.

Fig. 1 shows how this may be done with

* Norman Lea's Inductance Calculator for Air -Core
Solenoids, an extraordinarily handy and accurate
instrument.

hidings containing 2, 3. 5 and 10 turns,
which are all that are required for the
complete set of short-wave coils. -By
keeping the total width of windings practic-
ally the same in all cases one does not
change the important ratio:

width of windings
diameter.

Another exceedingly useful result follows :
a rule of thumb can be obtained for the
tuning range of such coils. With an efficient
'00025 mfd. variable condenser in parallel

\\Ialinnummoma

111111111110MIMMEM

ARIMIllaNNIMEM

-411ill1INUMUINIM

k--
Je.2. A B z825

the useful tuning range in metres is from a
minimum of four times the number of turns
to a maximum of nine -and -a -half times.

By this formula a 10 -turn coil should tune
from 40 to 95 metres : actually the range of
the one seen in the photographs with an
Ormond straight-line frequency '00025
mfd. variable condenser and a Cossor high -
frequency valve is from approximately 38 to

(Continued on next page.)

A 5 -turn spaced coil with its holder.
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94 metres. The 5 -turn coil has a rule -of -
thumb range of from 20 to 45 metres and an
actual one of 19 to 48 metres. The 3 -turn
coil's rule -of -thumb range is from 12 to 27
metres, and its actual range from 12 to 281
metres, The rule of thumb thus works out
remarkably well and it is of considerable
assistance in obtaining a first very rough
calibration of coils after they have been
made.

The next point to be considered is that of
the wire used for the windings, for this

affects both the high -frequency resistance
and the constancy of the coil. One not
infrequently sees bare tinned wire used both
for the windings of coils and for point-to-
poitit connections in short-wave receiving
sets! " There could be no greater mistake.
It must be remembered that the higher the
frequency the more pronounced is the skin
effeet,

Avoid Tinned Wire.
The frequencies encountered during re-

ception on the very short waves are such
that one may feel quite sure that their
penetration into the body of the conductor
is alMost infinitesimal ; certainly they do not
go deep enough to reach the copper that lies
beneath the tin covering. The copper, in
tact, might just as well not be there for all
the use that it is electrically. Now, even
pure tin is a very poor conductor in com-
parison with copper. Its relative resistance
is 8184 times as great, and if we take
copper as possessing 100 per cent conduc-

A solid former that has been skeletonised with a keyhole saw and file

tivity that of tin is by comparison but
1212 per cent. If an alloy is used for the
coating the figures will probably make a
still worse showing: '

The use of tinned wire -has really much
the same effect as would be produced by
employing plain copper wire of very fine
gauge, or even resistance wire of fairly
large diameter ! No. 18 or No. 20 untinned
copper wire is entirely satisfactory both for
coil windings and for connections in the
set. It is desirable that the surface of the
wire should be protected by a covering,
but cotton or silk are not suitable for the
purpose owing to their hygroscopic qualities,
which affect the constancy of the coils.
Both these materials collect moisture from
the atmosphere, whose presence affects
both their insulating qualities, and their
dielectric constant.

Coils Sizes.
Such a- covering might, of course,. be

baked and shellacked; but this is undesir-
able aince shellac itself contains Water, and
its use introduces an undesirable amount
of additional dielectric Material. We are
left with enamelled wire, and this is by far
the best material to employ in the short-
wave receiving set.

The six coils required for the set are the
following : SINGLE COTLS (Aerial)-No. 1,
2 turns ; No. 2, 3 turns ; No. 3, 5 turns.
DO fIBLE COILS-No. 1, grid 10 turns,
reaction 10 turns ; No. 2, grid 5 turns,
reaction 5 turns ; No. 3, grid 3 turns.
reaction 4 or 5 turns.

Fig. 2 shows the way in which the
formers of both single and double windings
are drilled and tapped. This process
should always be undertaken first, whether
the formers are to be " skeletonised " or
not. The spacing of in. between the pins
at the ends of the windings of both single
and double coils serves a handy purpose,
since it means that instead of a double coil
two single coils may be used in the double
holder (the lay -out of which is seen in Fig. 3),
if it is found more convenient to do so.

There are two recommended methods of
reducing the formers to skeleton form, both
of which are illustrated in the photographs.
The first will appeal to those who possess
lathes and are fond of turning. It has the
great advantage of being quick and requiring
comparatively little labour. If the work is
to be done in the lathe, care should be taken
when ordering formers to ask for lengths
specially selected for their trueness.

Since the formers are made
by the extruding process,
some of them are apt to be a
little thicker in the walls on
one side or the other, which.
of course, makes them run
slightly out of the true in the
lathe. The former is mounted
in a self -centring chuck, pre-
ferably by placina the jaws
inside it and expanding them.
The best tool to use is a bor-
ing bar such as that employed
for turning out the insides
of the cylinders of model
engines.

Leave a rim at either end
7/16th in. wide and two rings
each 5/16th in. wide, contain -1
lug the holes for the two
middle valve pins. This allows
three cuts, each I in. in width,
to be made right through the

tubular portion of the former. The panels
between the fins are thus turned right out,
and we are left with a former consisting of
four narrow rings, -upon which thb ribs rest.
This makes an exceedingly strong founda-
tion for the coil, which it is quite difficult to
deform at all, even by squeezing hard with
both one's hands.

The second method of 'getting rid of
superfluous dielectric material will probably

Reaction and grid coils lot short-wave work.

be used by a wider circle of constructors,
since no lathe is required. Coils made up
in this way are also illuStrated in the
photographs. The 'former having been
drilled and -tapped, lines are scribed right
round the tubular portion 7/16th in. -'from
either end. In the panel which contains
the tapped holes for the valve pins further
lines are scribed to mark out the strips
which will act as supports for the two
middle pins.

Removing Surplus Ebonite.
Fig. 4 shows the way in which the cutting

out is done. Holes are made with a 1 -in.
or similar drill at the corners of the rect
angles to be cut away, and the material
'is then removed roughly by means of a
small keyhole saw. This having been done.
a file 'is used to trim up the formci.;,, The
amount of ebonite that can be removed in
this way without unduly weakening the

2827
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former is surprisingly "large. The weight
of an untrimmed Xin: length is. on the
average, just under 3 ounces ; the average
weight of the double -coil formers shown in
the photographs is about 1/ ounces.'

A skeleton former of the " paddle wheel"
type produced by a third method is seen in
another - photograph. In this case the
former is made by building up and not by
cutting out. It is a very handy'way of
Making single coils, since it is a good
deal less laborious than either of the cutting -
out methods, and it can also be employed
for making formers for double coils.

(Continued on page 1241.)
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Saving Set -builders £30,000 a month
To the set -builder who needs a good transformer and is willing
to pay 23/6 'for it, Lissen say-DON'T. For LISSEN now save
the set -builder who wishes to pay that price 15J- on every trans-
former and gives him a transformer yielding incomparable ampli-
fication besides.
You- may think there can be no better transformer for the circuit than the one
-specified in the'booklet whose instructions you are building- to-you may think you
have to pay a 'high price_ before you can get a transformer capable , of yielding
amplification of a kind that will please p.m. These things may have been so before
the new LISSEN transformer came, but now it is so no longer. In any set in
any circuit Wherever you need a low -frequency transformer, no matter what else
may be specified, you can use the new LISSEN.

TRY IT FOR 7 DAYS !
Test ...the- new LISSEN transformer against any other. If you don't prefer the
new LISSEN for both purity and power to any other transformer you may test it
against, -irrespective of price, return it to your dealer within a week of purchase
and your money will be refunded.

. _.,.

You can- use the LISSPW transformer for i, 2 Or 3 stages is suitable for
all circuits and all valves you will want to use.

RELY ON YOUR OWN JUDGMENT
when buying-CHOOSE YOUR OWN TRANSFORMER

Obtainable at any radio dealers.

LISSEN LTD., 8-16, Friars Lane, Richmond, Surrey
,Monflaiog Director: Thomas S. ('otc)

A..
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The four nickel silver springs-they are the
secret of the Lotus Valve Holder. Look under-
neath, and you see them supporting the floating
platform that holds your valve ; supporting it so
gently yet with such perfect mechanical strength
that the valve does not receive any of the normal
damaging shocks. When a valve is put in a
Lotus Valve Holder it is automatically secured
with a specially perfect connection in each leg
socket. Lotus Valve Holders absorb shock,
eliminate microphonic noises, protect the valves.
They improve any set.

NOTE THE NEW PRICES :
Holder without Terminals ..
Holder with Terminals ..

All Anti-microphonic Type.

Lotus Valve Holders are used and recom-
mended in the Mullard circuits in

" Radio for the Million," and are
ideal for use in the Master

Three and the Cossor
Melody Maker. Use them
in YOUR next set.

Valve
Valve

From all Radio Dealers.

1 6
.. 1/6

IMP LIS
VALVE HOLDER,

Made by the makers of the famous Lotus Remote Control,
Lotus Vernier Coil Holder and Lotus Jacks, Switches and Plugs,

Garnett, Whiteley & Co., Ltd.,
Lotus Works, 13roadgreen Rd., Liverpool

Popular If ireles, Feb ruarji 181h, 1928.

Cut out that
localstatical

Exhibiting
at the

BRITISH
INDUSTRIES

FAIR
BiftraiNG"wi
Feb. 20 -.Match 2

Building
C

St andS025

In these clays of high power trans

missions
it is sometimes

difficult

for the user of even a. selective

receiver to cut out the Local Station

and receive programmes
from

other quarters. The Lewcos
''

Coil is super -selective,
and will

enable you to eliminate
the un-

wanted transmission
with ease.

Obtainable
through all radio

dealers.

LENCCOS
' ' COILS (Double 'Tapped).

555 \
196o

The London ElectricVire Co. & Sro it , Lt .

Playhouse
Yard, Golden Lane,

London, E

(Regd. Toile Illarh)

COILS
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.1 EFFICIENT SHORT-WAVE

COILS AND CHOKES.
(Continued from page 1238.)

The method of making a single -winding
former will be described ; double formers
are built up in exactly the same way.
Cut off two rings, each 5/16th in. or in.
wide, from a piece of ebonite tube with
an external diameter of 21 in. Make a
5 B.A. tapped hole in each of these and
insert a valve pin. Splay the pronus of

The midget former for choke w;rdin,,s.

the pins well out, so as to make them a
tight fit for the legs, and morint them in a
single -coil holder. Next cut out six strips
of fin: ebonite, each in. in length and

in. wide.

Fitting the Strips.
With a file taper these off until they are

more _,or less triangular in section. Melt
up some Chatterton's compound in an old
spoon over a spirit lamp, apply a little with
a matchstick to the ends of  one of the
strips and press it down on to the rings,
taking care to keep them parallel as you do
so. Put on. the other five strips in the
same way, spacing them as nearly equally
as possible. When all are in position pull
the former carefully out of the holder and
place it in a basin full of cold water. This
will cause the Chatterton's to set hard, and
in quite a short time it will bh found that
the former is ready for winding.

SMIn

,;gromenun
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For double formers four rings are, of
course, required and the strips that form
the ribs must be 3 in. in length. One
hint about working with Chatterton's
compound-though it sticks to nearly every-
thing else it will not adhere to anything
wet. If, therefore,. you wish to remove a
superfluous blob you can do so easily with

a wet knife ; again, you can fix your fins very
securely by pressing a little of the compound
against the base of each with a wet finger.

The formers having been prepared by
any one of the methods suggested, the next
process is to notch them for the turns.
The actual spacing required is seen in Fig. 1.
Notching is best done either with a small
hacksaw or with a warding file. Do not
make deep cuts ; only very shallow ones
are needed to keep the turns in position.

Having notched the ribs of the former
place a soldering tag under each of the valve
legs and screw them in tightly. Bare the
end of a reel of enamelled wire-No. 20
may be used for the 10 -turn coil and No. 18
for the others-and tin it. Whatever you
do, do not use a corrosive flux. By far the
best flux for wireless purposes is finely -
powdered resin, which may be applied with
a fine camel -hair brush. Solder the end of
the wire to the tag and wind on the turns
as tightly as possible.

H.F. Chokes. -
It is best to get a friend to pay out the

wire from the reel. He should run a pencil
through the hole in it to act as an axis and
should keep up the pressure by using his
thumbs as brakes. When all the turns are
on do not immediately cut the wire. Bare
a small portion in the right place, tin this,
and solder to the " out ' tag. Then cut
off short. If the coil is a double one, put
on the second winding in exactly the same
way.

Coils made in the way described will be
found to possess as high a degree of efficiency
as can be desired. I have
used them for some time now
for reception on wave -length's
down to about 5 metres, and
so far I have not found any-
thing that will give better
results. One of their strongest
points is their robustness.
Since each turn is supported
at six points; they will with-
stand quite rough handling
without suffering.

If any reader should be so
unlucky as to era& or break
a former, either by dropping
it after it has been wound
or owing to a mishap during
the process of cutting out.
it is usually quite an easy
business to repair it with
Chatterton's compound. One
of the formers seen in the
photographs actually did
become a casualty before the
coil was completed.

We now come to high -fre-
quency chokes for use in short-wave sets.
So far as I know, there is at present no
commercial choke which can be used for
the purpose, for all of them seem to be de-
signed for the broadcast band.

Small Diameter Required.
On the Short waves the choke is of

paramount importance. Upon it depends
to no small extent the smoothness of the
reaction control, and smooth reaction is
the most important quality that a short-
wave set can possess.

The most desirable qualities in a high -
frequency choke for shortwave work are
low self -capacity, suitable inductance value
and small field. The last is exceedingly
important, for if the field is big unwanted

cross couplings may take place, leading to
exceedingly queer results.- For this reason,
the diameter of the choke should be kept as
small as possible. Chokes may be wound
upon ebonite tubing 1 in. to 11 in. in dia-
meter, but the best material for the purpose
that I have come across is the Becol
midget six -fin moulding seen in one of the
photographs. This has an overall diameter
of 1 in. and the windings are in contact with
the dielectric material at only six points.

The Choke Former.
Fig. 5 shows the way in which a

length of this material is prepared. A
small flat is filed at either end of one of
the fins and 5 B.A. tapped holes are made

in. from each end. Into these are screwed
valve pins with soldering tags beneath their
shoulders. For wave -lengths between 40
and 100 metres an excellent choke may be
made by winding on 150 turns of No. 36
insulated - copper wire. For still shorter
waves chokes containing 50 and 100 turns
of the same wire should be made up.

The drilling lay -out of the holders for
both single arid double coils is shown in
Fig. 3. The base of the holder for double
coils consists of a. strip of i-in. ebonite
1 in. wide by 3 in. in length. Into one
row of holes are screwed valve legs whose
shanks are cut so short that they do not
protrude on the underside.

The second row of holes are deeply
countersunk on the underside. Into each
of them is inserted a 4 B.A: in. counter-
sunk bolt, locked by means of a nut.
The nut for securing connections to the

A lathe was employed to remove all superfluous material from this former

terminals may be of the milled headed type,
but I would recommend that an ordinary
hexagon nut should be used instead.

It is impossible to make connections
really tight with milled -headed nuts turned
down -by the fingers ; hexagon nuts on the
other hand, when tightened down with a
box spanner, make very sound connections
which are not liable to work loose. The
single -coil holder is made in exactly the
same way, and the holder for the chokes is
constructed on the same lines, the only
difference being that the valve legs and
terminals are spaced 11 in. instead of in.

The use of valve pins on the formers
themselves and of valve legs on the holders
makes the high -frequency chokes readily
interchangeable.
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All Editorial Communications to be
WIRELESS, The Fleetway House, Farringdon

"After I had hooked up one of your three -valve
straight circuits (1 det. and 2 amplifiers) in 1926,
I had sufficient sense to let well alone, or 1
wasn't clever enough to hook up another, and
the old set gave us London nightly. Perhaps
I hadn't enough money then, or the wife
wouldn't,let me, but the main factor remains
I never worried you, did I ? (Thank goodness,
No ! said- the Queries Department in unison.)
Well, here I am at last, about to do my best !

(Pontinue'd en page 1248.)
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" P.W." TECHNICAL
QUERY DEPARTMENT

addressed to The Editor, POPULAR
Street, London, E.CA.

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. Lite,
Ltd., 4, Ludgate Circus, London, E.C.4.

The constructional articles which appear from time
to time in this journal are the outcome of research and
experimental work, carried out with a view to improving
the technique of wireless receivers. As much of the
information given in the columns of this paper concerns
the most recent developments in the radio world, some
of the arrangements and specialities described may be
the subject of Letters Patent, and the amateur and the
trader would be well advised to obtain permission of
the patentees to use the patents before doing so.

QUESTIONS AND
ANSWERS.

BRITISH PROGRAMMES IN PORTUGAL.
W. E. W. (Rue Valle Formosso de Cima,

Braca de Prata, Lisbon, Portugal).-" I am
an old reader, ever since `P.W.' commenced,
and I have now placed my order with the
Tabagaria Englesa,' the newsagents out here,

threatening them with sudden death if they
fail to produce it every Friday when I call.

Is Four Set " Going Good "I
Perhaps some mysterious noise has
appeared and is spoiling your radio
reception 1-Or one of the batteries
seems to run down much faster than
formerly 1-0r you want a Blue Print ?
Whatever your radio problem may be,
remember that the Techriical Query
Department is thoroughly equipped to
assist our readers, and offers an unrivalled
service.
Full details, including a revised scale of
charges, can be obtained direct from

E the Technical Query Dept., " Popular
Wireless," Fleetway House, Farringdon

= Street, London, E.C.4.
A postcard will do: On receipt of this an

 Application Form will be sent to you
If free and post free, immediately. This
= application will place you under no

obligation whatever, but having the
form you will know exactly what in-

- formation we require to have before us
E.' in ,order to solve your problems.
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,....... Electric Soldering Iron.

... GUARANTEED FOR ONE YEAR
-- Complete with straight and angle bits

ASK YOUR DEALER-If any PRICE '
ws

.... difficulty, write enclosing cheque or
, /P.O. value 12/6, stating voltage, to 12 GGsole manufacturers and patentees,I KNOWLES & SON complete with 2 bits

.o. (straight and angle) Nos87.Wardour Street, London.W. 1 and 511. flex and Patent
Agents wanted throughout the world Lamp Socket Adaptor
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"GOES
ROUND
CORNERS "
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Full Catalogue
free on request.
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LOW LOSS TWO RANGE
COUPLER

250 to 550 and 1,500 to 2,000 metres
This Tuner is constructed on
Low Loss Principles with Sole-
noid and Bankwound Coils,
acknowledged to be the most
efficient form of coil winding.
It is so arranged that a two -
contact Pull -Push Switch shorts
the high wave coil, leaving only
the low wave coil in circuit.

CROWN WORKS, CRICKLEWOOD,
N. W.2

'Phone: Hampstead 1787.

REFUSE

IMITATIONS!

Standard Size panels
supplied inthree finishes,
Black polished, Black
Mat, and Grain polished,
carefully packed in
attractive cartons.
Every panel and piece of
ebonite guaranteed and
made by British hinds.

ORIGINAL PRIZE - WINNING
"BECOL" LOW LOSS FORMER,

No. 5. 8 inch diam. overall.
Insist on a Becol Low Loss
Former, the Former "with a
reputation," incorporated in
sets that have taken four first
prizes and gold medal, a
proof of their superiority.
Supplied in cut lengths,
3 in., 4 in., 6 in., packed in
cartons, and standard

lengths of 3 ft.

Apply for particulars of our new fool-
proof 4 and 6 contact Former with bases
ready for winding, directions and fully

illustrated booklet, Price 6d.

Specify

Registered Trade Mark.

products

THE BRITISH EBONITE COMPANY LIMITED,
HANWELL LONDON W.7
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THE VALVES YOU
FIT AND FORGET
When you fit B.T.H. Nickel Filament
Valves in your set you immediately
get better results. Having accustomed
yourself to better radio, you forget the
valves, for they are constant perform,
ers-always the same, always the best.
With other valves, after a period,
the necessity of replacement becomes
painfully apparent. Not so with
Nickel Filament Valves. You can still
go on forgetting them-indefinitely.

B. 210 H
R.C. ar.d 11.F.

Fil. Volts.. 1
Fil, Amps. 0.10
Max H T.V 110

10s. 6d.

B. 210 L B. 215 P
General

Fil. Volts.. '2

Fil. Angps7 O.: 0
Max H.T V. 110

P, iv, T

Fn. Volts.. 2
Fil. Amps. 0.15
Max H.T.V. lay

10s. 6d. 12s. 6d.

The above prices ere applicable in Gt. Britain and

Nzerk ItoNICKEL FILAMENT
ZAP"1016-1 T 161

Made at Rugby in the Mazda Lamp Works

II

I
II

I

Thr ann.!:ruston Cc Ltd

LET ME BE
YOUR FATHER.

I have acted as father and adviser to
thousands of others. I give advice free, and
when I do so I feel the responsibility of a
father, either in advising a career or in guiding
our students to success. Having been the
self -constituted father and adviser to thousands
of others, it is possible I may be able to help
you and guide your footsteps so that you may
make a success of your life.

Thousands of people think they are in a
rut simply because they cannot see the way to progress. This applies

articularly to Clerks, Book-keepers, Engineers, Electricians, Builders,
Joiners, etc. They do not realise that in these particular departments
the demand for the well trained exceeds the supply, also they do not
realise that about is. per week will pay for all necessary books and
tuition, and that by studying in spare time they can qualify for the higher
and better paid positions. in Technical trades and in the professions
employers are frequently asking us if we can put them in touch with
well trained men. Of course, we never act as an employment agency,
but ft shows us where the shortage is. In nearly every trade or pro-
fession there is some qualifying examination, some hall -mark of efficiency.
If you have any desire to make progress, to make a success of your career,
my advice is free ; simply tell me your age, your employment and what
you are interested in, and I will advise you free of charge. if you do
not wish to take that advice, you are under no obligation whatever. We
teach all the professions and trades by post in all parts of the world, and
specialise in preparation for the examinations. Our fees are payable
monthly. Write to nie privately at this address, The Bennett College,
Dept. 106, Sheffield.

F.R.S.A., M.I.Mar.E.,
A. I. Struct.E., M.B.I.P.S., etc.,

Governor of

THE BENNETT COLLEGE, Ltd., SHEFFIELD,

NOTE We have special courses on all the following subjects, and
 we can combine courses to nzeet all requirements.

COMMERCIAL.

Accountancy
Advert. Writing
Salesmanship
Army Certfct. Courses
Auctioneering and Estate
Auditing [Agency
Banking
Book-keeping
Civil Service
College of Preceptors
Commercial Arithmetic
Commercial Law
Company Law
Costing. Economics
English and French
Executorship Law
Foreign Exchange
General Education
Modern Business Methods
Police Entrance and

Promotion Courses
Secretaryship
Workshop Organisation

TECHNICAL.

Teacher of Handicrafts
Applied Mechanics
Architectural Drawing)
Building Construction
Clerk of Works' Duties)
Boiler Engineering
Boiler Making
Chemistry
Civil Engineering
Concrete and Steel
Draughtsmanship
Electrical Engineering
Practical Mechanical

Engineering
Engineering Costing,

Quantities and
Specifications

Foundry Work
Heat Engines
Internal Combustion

Engines
Marine Eng. B.O.T.
Mathematics
Matriculation
Metallurgy

TECHNICAL-Con.

Motor Engineering
Naval Architecture
Pattern Making
Post Office Examinations
Quantity Surveying
Road Making

& Maintenance
Sanitation. Shipbuilding
Structural Engineering
Surveying and Levelling
Surveyor; of Works,R.E.
Telegraphy & Telephony
Town Planning
Wireless Telegraphy
Works Managers' Course
MINING.

Fireman's Exam.
2nd Class Mine Manager
1st Class Mine Manager
H.M. Inspector
Mining Elect : Engineer
A.M.E.E.
Mining Meel Engineer
Mine Surveyor

SAXON GUIDE TO WIRELESS
1928 EDITION 192 PAGES ENTIRELY REVISED

When you have read this book you will know more about wireless
than many who are now posing as " experts " and " radio
engineers," and you can build the finest sets obtainable.
FULL INSTRUCTIONS, with clear wiring diagrams, are given
or making CRYSTAL AND SINGLE -VALVE SETS, ONE- AND

TWO -VALVE AMPLIFIERS, THE FAMOUS SAXON 4 -VALVE
TUNED ANODE SET, also an EXTREMELY EFFICIENT
FIVE -VALVE RECEIVER.
Particular attention is drawn to our latest 1923 TWO- and THREE -
VALVE LOUD -SPEAKER SETS which eliminate coils entirely and
cover all wave -lengths from 200 to 2,000 metres by merely turning
a knob. Any beginner can make these sets in two or three hours.
NO SOLDERING. NO DRILLING. 192 1 I Posr
NO KNOWLEDGE REQUIRED. PAGES. if a FREE.

Money refunded if book returned in 7 days.
SAXON RADIO CO. (Dept. 14', SOUTH SHORE, BLACKPOOL
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We also supply Light-
ning Polish (sample
bottle 2/6 post free)
with the guarantee
that any worker
can get the finest
polish on his cabinet

the first attempt.

APPARATUS
TESTED

A TAPPED H.F. CHOKE.

FOUR -ELECTRODE VALVES.

A THREE -VALVE COUPLER.

AN EXCELLENT
TRANSFORMER.

Traders and manufacturers are invited to submit wireless sets and components to the "P.W."
Technical Department for test. All tests are carried out with strict impartiality in the "P.W."
testing -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.

A TAPPED H.F. CHOKE.
THE Zampa Tapped H.F. Choke is manu-

factured -by the-Mic Wireless Co., White-
horse Place, Market Street, Welling-

borough. The winding is carried on a skeleton
former in ten small bunches, the whole being
enclosed within a transparent protective
covering. On the top of the component is a
small switch having five studs and one
terminal. The other terminal is on the base.

The object of the switching is to enable
the_ device to be suitable for a very wide
band of wave -lengths. In ordinary Reinartz
reaction circuits, on a medium wave -length,
varying the switch has no appreciable effect.
This, of course, is only to be expected, as in
such an instance the H.F. choke is not a
particularly vital component. On higher
and lower wave -lengths, the switching has a
marked effect. At 1,800 metres a peak was

noticeable on one tapping, but this vanished
and the choke became perfectly efficient
When the switch was moved over to the
maximum position. This Zampa choke
enables a very useful range to be covered.
It functions efficiently in a short-wave
receiver operating on 32 metres, and was
quite as useful in other sets tuning up to
Daventry and stations of even higher
wave -lengths. It is certainly just the
component for the universal type of set. It
is well 'made and nicely finished, and if it is
not as compact as some H.F. chokes it does
not bear an unwieldy appearance.

AN ADDRESS WANTED.
The Dubilier Condenser Co. has received

a. letter .from a. Mr. W. K. Lyth with refer-
ence to the Dubilier I.C. Condenser, but
Mr. Lyth omitted to giVe his address, and
we have beerrasked to giVe him a reminder
to this effect.

FOUR -ELECTRODE VALVES.
'As was pointed out in a recent " P.W."

article, the four -electrode valve is likely to
have a very interesting future. By employ-
ing the extra grid for space charge dispersal
.purposes one is able to duplicate the charac-
teristiesof a three -electrode valve with but a
proportion of the anode voltage. For in-
stance, a super -power valve of the normal
type, having an amplification factor of 3
and an A.C. resistance of about 3,500 ohms,
needs about 150 volts for its proper opera-
tion. With a four -electrode valve an
amplification factor of a similar figure or

(Continued on page 1246.)
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4 4 ALTERNO "
-the ideal, efficient and
economical appliance for
home charging your
H.T. Accumulators from
A.C. Lighting Circuits.
Complete ready
for use' 211-
With Altimeter (as illustrated)

12/6 extra.

" INDISPEArso
1l ill charH.Trge yo

S at

ee
charge

fro:ebl
Agany rr

a tion
C(nngle toan teed
Polarity / With

r. ndiea.
Price

6'
and

PETCKETON
Golds

MINIM/ MI
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"GOLTONE" COILS FOR
"COSsoR MELODY MAKER"
Accurately wound to specification, with
best D.S.C. Wire. Price 5/. each.
" GOLTONE" L.F. TRANSFORMER
Unsurpassed for purity and volume.
Ideal for " Melody Maker:" Price 1716.
Every " COSSOR MELODY MAKER "
SET will give. far better results with
the " NEGROLAC " AERIAL.

Send for pamphlet giving
extracts from technical re-
ports and letters received.

PLUG-IN COILS FOR THE"MULLARD MASTER 3."GOET 0 N E
COILS give
excellent re-sults.
Wound withbest silk

-covered wire.
Broadcast
Wave
Price 7B
Long WavePrice BB
The " HAS
TEE 3

m-mensely
improved

re -
'using

Goltone "
"NEGROLAC " AERIAL.

1eA
Cabinet for the 1 11/6

"Melody Maker" for
Why pay a big price for a cabinet for the Cossor " Melody
Maker" ? We can supply you with a parcel of mahogany
planed and cut the right size and.ready for you to put together.
All the necessary parts supplied, complete with baseboard
and panel supports. A genuine bargain for the home con-
structor. Illustrated instructions enclosed. Only glue and

screws required; you cannot go wrong. The
back only needs a strip ri in. wide taking off
to allow for the terminal strip of the set. The
lid supplied in two parts for hinging.

ASK AT ANY HOBBIES BRANCH FOR WIRE-
LESS CABINET NO. 10 OR SEND POSTAL
ORDER FOR 11 / 9 FOR ONE TO DEPT. 69,
HOBBIES LTD., DEREHAM, NORFOLK.

Pr- FREE! FREE! FREE! -in
GET K D K A TO -NIGHT ON SIMPLEST OF ALL LOW WAVE
CIRCUITS. ABSOLUTELY FREE, WITH PICTORIAL DIAGRAM
AND FULL INSTRUCTIONS. TO ADVERTISE OTHER P.P.V.
CIRCUITS. TEN ORDINARY COMPONENTS.. TWELVE UN-
SOLDERED CONNECTIONS. YOUR OWN " BROOMSTICK " COILS.
NOTHING TO BUY. REPRINTED AFTER COLOSSAL SUCCESS
THROUGHOUT THE SEASON. ALSO FREE -2/- EXPERIMENTAL
PANEL DIAGRAM. Also FREE BOOK OF CRYSTAL CIRCUITS.
ALSO FREE -20 PAGES OF USEFULWIRELESS INFORMATION.
Also FREE the NEW " SYMPHONY -THREE " CIRCUIT. ALL.THIS
WITH P.P.V. PRICE LISTS, ETC. JUST -SEND ADDRESS AND 250.
STAMP FOR POSTAGE., CALLERS PAY NO POSTAGE. BIGGEST
FREE OFFER EVER MADE. . . .

TO GET ORDINARY U.S.A. STATIONS ? Moscow, Prague, all European;
and everything your aerial will pick up on the loud speaker, you must have
the new " SUPER P.P.V.3 WITH H.F.THE SENSITIVE LONG-
RANGE CIRCUIT WITH THE EXCLUSIVE P.P. TUNING SYSTEM.
ASK FOR PLAN No. 16. {Price 2/6). BUT DON'T FORGET TO SEND

FOR FREE CIRCUITS TOO.
PRESS EXCLUSIVES, NOTHING -BUT -WIRELESS PUBLISHERS.

29, PATERNOSTER ROW, LONDON, E.C.1. ('Phone Oen. 7141.)
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PRICES, without
dial or knob :
SQUARE LAW
'00007 mfds., 13'6
0001 mfds., 13'6

LOG LAW
'0003 mfds., 15'-
'0005 mfds., 15 6

linProved Variable Condensers
COMPLETE freedom from hand -capacity, extremely low losses,

and vastly improved design in every detail are features of the
new 1928 BURNDEPT Variable Condensers. They are constructed
with spindle and end plates of insulating material, have a metal
earth shield, and incorporate new -type bearings which " stay put "
but are easily adjustable. The " Square Law " Condensers, designed
for Capacity Reaction and Short-wave Sets, are used in Admiralty
Receivers made by BURNDEPT. The " Log Law " Condensers, as
used in the BURNDEPT " Screened Four," are suitable for H.F.
circuits, are easily ganged, and are provided with printed wave-
length scales which give a definite setting for any given wave -length.
Full particulars on request.

Complete with drilling template, 4'-.

Screened Grid Valve Holder
This holder is adjustable to the varying sizes of the same type of
screened grid valve, and is so designed that the valve can only be
inserted in its proper position. All connections are clearly marked,
and both terminals and soldering tags are provided. Constructors
who are going to make use of the screened grid valve will find it
very advisable to use this Valve Holder to ensure good results. The
component is made of finest polished bakelite.

BURNDEPT
OFFICES: BLACKHEATH, LONDON, S.E.3.
SHOWROOMS: BEDFORD STREET, STRAND, W.C.2.

A J.W.
-31,44ArN IUD" 114

THE Arab knows
how to appre-

ciate the reliability,
endurance and re-
serve of the Camel.
The instructed
public appreciates
for the same reasons

EMEN
RADIO

BATTERIES
60 volts - 8:6

100 volts - - 14: -
Power 60. volts 15,'

(As illustrated).
Power 100 volts 25" -

Obtainable at
your Dealers.

Siemens Brothers
& Co., Ltd.,

Woolwich, S.E.l8.

EXTRACf FROM A
RECENT LETTER.

30th January. 1928.

"Will you please
send me another of
those batteries like you
sent last week? A Weigh -
boor of mine is already
attracted by the differ-
ence in the set, and
wants his improved ac-
cordingly ! Wonderful
how a good thing takes
on."

Made
throughout

at
Woolwich.
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APPARATUS TESTED.
(Continued from page 1244.)

even higher could be obtained with a
lower impedance by applying half or less
the anode voltage. Messrs. Aneloy Products,
of 36, Hindman's Road, East Dulwich,
London, S.E.22, have produced a new range
of modern four -electrode valves, t he majority
of which we have carefully tested. We
found their characteristics and operating
abilities substantially as claimed by the
makers. They are certainly most attractive
propositions, and we see nothing against
their use. They are cheap to buy and they
are decidedly cheap to operate. All in-
terested readers should make a point of
writing to Messrs. Aneloy Products for their
new leaflet on the subject of these new four -
electrode valves.

A THREE -VALVE COUPLER.
The Graham Farish Mfg. Co., of 17,

Mason's Hill, Bromley, Kent, recently sent
us one of their three -valve couplers. This
is a device carrying the majority of the
components necessary for a three valve
amplifier or set. The insulating base
measures 61 in. X al in. x in. There -are three
groups of valve sockets marked VI, V2 and
V3. These comprise the valve holders.
The fixed condensers are carried in the base,
while on the top of the latter are four pairs
of clips for the two anode resistances and
two grid leaks.

There are nine terminals, and these are

all plainly marked. Two of these are linked
together by means of a metal strip which
can be removed in order to bring ihto circuit
a reaction coil which can be used in an
ordinary set hook-up. A leaflet is supplied
giving, the circuits for a crystal detector
with a three -valve amplifier; a three -valve
amplifier for general purposes, a gramophone
pick-up amplifier, and a straight three -
valve set incorporating the unit.

The price of the unit is 12s. Cd. and this is
probably less than the cost of the cheapest
makes of individual components should they
be purchased separately. The design is
good and the unit is very well made. On
test we found it perfectly satisfactory.
The only additions required in the case of
a three -valve receiver' detector and 2 L.F.,
are a coil holder with two coils, a variable
condenser and a grid leak and condenser.

Thus on counts of both cheapness and
compactness, this Graham Farish device
should appeal to many constructors. The
valve holders are not of the " non-pong "
variety, but it would be a simple matter
to mount the whole unit on Sorbo
rubber or some other such " cushioning "
material if microphonic noises were ex-
perienced.

SOME RADIAX COMPONENTS.
Messrs. Radiax, of Palmer's Place, Hol-

loway Road, London, N.7, recently sent us
a range of their components. The more
inportant and distinctive of these are low-

loss H.F. transformers and coils with accom-
panying six -pin bases. These are wound on
finned ebonite formers and the pins are
widely spaced. Another attractive Radiax
item is a neutralising condenser. This is

for either baseboard or panel mounting
and has semi -circular vanes of hard brass.
It is very well made and the action has
just the smoothness and positive nature
necessary for a component of this kind.
But it would be an advantage if the con-
trol knob were removed farther away
from the vanes or an extension handle
arranged.

AN EXCELLENT TRANSFORMER.
As readers will no doubt have noticed,

the R.I.-Varley general-purpose L.F. Trans-
former has figured in quite a number of
" P.W." sets. Therefore, it was hardly
necessary specially to test the sample
recently submitted to us by the makers
for this purpose. However, we did so and
obtained the good results expected.

This R.I.-Varley L.F. Transformer, which
sells at the very reasonable price of I5s.,
in our opinion, an excellent proposition.
Notwithstanding its fairly light and medium-
sized construction, it has a very high order
of efficiency. Neither its dimensions nor
its price is an index to its capabilities.
There is no need to confine its use to small
sets, for it will handle moderately heavy
current without saturation. That it will
do this and handle the wide range of fre-
quencies as well as it does points to very
skilful design.

The manufacturers state that until
recently this transformer has had such a
sale that they have been unable to keep
pace with orders, but that having perfected
their works organisation they are now in
a position to cope with the demand. There
is certainly a place for this high-class trans-
former at a moderate price.

LOEWE PADIO

The LOEWE CONE
SPEAKER

For perfect and melodious reproduction.
A musical instrument of distinction.
The popular speaker at a popular price.

45/- each.

!Delivery from stock. Ask for illustrated leaflet.

LOEWE RADIO COMPANY LIMITED
4, Fountayne Road, Tottenham, London, N.15

Telephone: Tottenham 2076.

THE SEASON'S BEST
THE NEW MOVING COIL
LOUD SPEAKER
All parts now in stock for the wonderful MOVING COIL LOUD
SPEAKER. DO NOT FAIL to hear a demonstration of this
marvellous adjunct to wireless.
SECURE AT ONCE THE NEW LIST OF PARTS FOR THE
MOVING COIL LOUD SPEAKER, and special reference work
on same, by C. P. ALLINSON, A.M.I.R.E., the well-known
technical expert. 2s. 6d.
THE NEW 1928 SOLODYNE 5, undoubtedly one of the greatest
achievements in wireless. Foreign stations received as loud and
clear as z L 0. NOW PREPARING. All parts for this won-
derful circuit.
Every maki of pick-up for use with the Gramophone in
stock from 15s. upwards.
ONLY A FEW LEFT. AMPLIFEK LOOP AERIAL, the finest
loop aerial yet devised, and the best for the reception of
European Broadcasting. To clear, 30s.
ALL PARTS FOR MILLARD MASTER THREE NOW IN STOCK.
FREE to all purchasers of a complete 'set of parts for the MULLARD
MASTER THREE circuit, including Royalty, we OFFER TO

WIRE THEIR SETS ENTIRELY FREE OF CHARGE.

OUR INTERNATIONAL RADIO CATALOGUE '
(3rd edition) will be sent to all enthusiasts sending
6d. to cover cost of postage and packing.

WILL DAY, LTD.
(The Best in the West)

19, Lisle Street, Leicester Square, London, W.C.2
Telephoto (2 Telegrams:

Regent 0921 and 0022. Titles, Westrand, London.
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CRAFTSMANSHIP
THE wireless cabinet

illustrated here is one
of the many designs which
the craftsmen of V. C. Bond
have brought to perfection.
Sound construction and
beauty of design are the
hall marks of our cabinets,
whether of our own design
or built to your order.

A bedroom chair and trouser
press combined provides
another example of VEE CEE
BEE quality which serves a
double purpose. It is not
only a beautiful piece of
furniture, but an unseen
valet, too. Write to -day for
free illustrated particulars to

ACTUAL MANUFACTURERS:
V. C. BOND & SONS,
61, The Grove, Mare St.,

Hackney, E.8.
'Phone : Clissold 0883. Est.1899.
'drams: " VeeCeeBeo," Hack,

London.

RESTORE
ITS

DELIGHT
WITH A
TOUCH

OF

FLVXITE
it simplifies soldering

All Hardware and ironmon-
gery Stores sell FLUXITE
in tins, pike 4/1.,1/4 and 2 8.
Another use for Fluxite-
Hardening Tools and Case
Hardening. Ask for lealleti
en improved methods.

FLUXITE LTD.
Dept. 324, Rotherhithe

S.E 16.

FLUXITE
SOLDERING
SET-complete

as,

FLUX TEI
v

or Lamp
21G

MAKE YOUR
OWN

CONE SPEAKER
The New Wonder

" Nightingale "

CONE UNIT
Exactly as fitted to our
Cabinet Cone Speaker.
Guaranteed to give re-
sults equal to the most
expensive Loud Speakers

yet made.
Full constructional details

with each Unit.

GRAMOPHONE
ATTACH M ENT
Reduced from 32,6 to 15' -
solely as an advertisement
for the famous Bullphone
Nightingale Loud Speakers.
Cobalt Magnet guaranteed

for all time.
With 4 -inch Diaphragm.

Instantly converts your own
Gramophone into a full power
Loud Speaker, giving a wealth
of pure undistorted volume which
must be heard to be believed.

BUY ON
EASY

TERMS

Stou'lEs

The Nightingale
"DE LUXE"

5716 cash, Or 5'- deposit
and 12 monthly pay-
ments of 5,'-

21 Ins. high, with
14 -inch B e 1! .
Mahogany fin-
ished with plated
arm and stand.

ot-
- Obtainable, from your Local Dealer or direct from

1217

stiSTIONFAC

6113or moneyrefunded!'

AS FITTED
TO OUR £6
POST HORN.

!Ser-A-Lhes'
10,;1.45.

speo-kA

BAKELITE
SWIM CON., b TONG Asa

2,511104
13,LM0,1,

MAHOGANY

NIGHTINGALE CONCERT
SUPREME

SUPER
Guaranteed free from
metallic resonance.

6711
cash, or EASY
TERMS,10/-deposit
and 12 monthly pay-
ments of 5' -

Send

BUL`LIMITED ®N
38, NOLYWELL LANE, LONDON
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QUALITY
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.": APPEARANCE
?, so we labelled it '7311e Spot."

91 Cone loudspeaker is -a. beautiful
, The " Ideal " Blue Spot Filter

4 piece of workmanship and is
made in handsome -old bronze
il Dish in 3 high. decorative de-
cign, and the reproduction that.

P Ole:igr?t'°htI trIteewohate riot hearde
4 " Ideal " Filter Cone. There is,
P22 resonances and blutrings which.r, are usually. ssociated with a
0 cons -type loud -speaker; this is

achieved owing - to!' the very..

an absolute absence Of theief alse

special condruetion'of the Filter4
Cone. This model is equipped el
withal pecial adjustable driving
unit sc that if necessary 90 volts

' § R.T. can be used.
r.4,,,r Ask your Radio dealer to demon -

p, strain the "Ideal" Filter Cone in
'' comparison with any other core
..% loud -speaker whatever its prier,
0 then you will decide that there is
2" no need to pay more than the

Aprice of the "Ideal" Filter Cone. f

I £3. 3s. Od, 1

ASK FOR THE
rs

®5

eci

FILTER
CONE SPEAKER
In case of difficulty in obtaining, .write direct to-

F. A. HUGHES & Co., Ltd.
204-206, Great Portland St., ly.1
I!ephone: - 'MlIS',11511 8630 (3 lines)

Telegrams: " DistMicing, Wesdo, London.
i.lanellester Office: 185 Princess Street.

Telephone city 3329.

RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued from rage 12-12.)

I admit I've had more than my money's worth
up to date from P.W.,' if only for the interest-
ing reading matter, and to be kept informed
about the chaps who had trained their sets
to 'fetch America and New Zealand, etc., by
simply turning the dial indicator !

Missing the Home News.
" If I went near mine it used to protest in a

loud voice, and Captain Eckersley would
immediately come to the mike' and say
Please don't do it ! ' I used. to look indignant

and agree with my next door neighbour every
morning about that individual in Clapham
Common district who had an'eight- or ten -valve
set that oscillated in every valve (hope be
doesn't see this letter ! Poor neighbotir ! I'll
bet his loud - speaker purity has gone up
one hundred pet cent since I left !).

" You will.gather that none of your technical
editors -have anything on me when and where
wireless is concerned. (I could look quite as
good as A Johniion Randall, Esq., turning the
wrong dial indicator. on page 1007 ha this
week's copy (January 14th, 1928), if I knew
where he bought his extra long cigarettes).*
But will you help me when I explain that
I haie recently left London for Portugal, and
am missing the news and programme of 2 L 0
More than I imagined anyone could. Believe
me, I have written Uncle Rex letters about
programmes that were immediately destroyed
in case the -radiation from them interfered
with the generator and got into the mike.'
Oh ! to hear him sing now !

A "Stand -Offish " Set.
" What do I want ? Please I want a circuit

that will get London or Daventry nightly.
I have a lot of Farringdon Road ' components,
but do not expect to be able to use many, if
any, but have not unlimited capital. I
honestly -would like to build- the set myself,
'cos I've got thumbs and waistcoat armholes,
as other fellows. Wo have no broadcasting
station here, but a well -brought -up spark
station, suffering from hydrophobia, so my set
must be selective. Very standoffish. I don't
want it to mix up with That Spark Fellow.

" Well ! That's that! And my study of the
Portuguese language is going to be nothing
compared to your designing the Set of Sets for
me, is it ? Wishing the P.W.' better luck
with its next batch of correspondence, and
eagerly awaiting a reply and the name of
the circuit to give us HOME."

We can sympathise with you, W. E. W. and we
should like to tell you of a circuit that would bring
in 2 L 0 or 5 X X with sufficient volume to rattle
every window -pane in the Rue Valle Eeriness° de
Ulna! But we are afraid that your distance from
home, and that powerful Lisbon spark station near
your aerial, will make it no easy matter to receive a
British station with any regularity, even on 'phones.
However, the best chance seems to be on the long
waves -(5 X X, 1,600 metres) or the very short waves
(5 S W, Chelmsford, on metres or so).

THE WOULD-BE
WIRELESS CONSTRUCTOR

was told by -
THE WISE

WIRELESS CONSTRUCTOR
that every sa-builder who

aspired to become
THE PERFECT

WIRELESS CONSTRUCTOR
should read

THE
WIRELESS CONSTRUCTOR
March Issue Now On Sale Price 6d.

MMMMMMMMM $201..0,12,(125506,2M 22" 1.01.1.19
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We have no yet heard -whether 5 S W is being
picked up well in Portugal, but it is quite likely that
it could be received clearly on The " Sydney " Two,
a blue print of which was given away recently to
every reader. Probably enquiry amongst any of the
local radio enthusiasts would settle whether 5 S W is
coming in well in Portugal or not.

If not, we expect you would get good reception,
occasionally, at any rate, from 5 X X on 1,600 metres,
using a straight long-distance set such as the " M.W.
Five " which was described. in the August number of
" Modern Wireless."

Such results have often been obtained more or
less regularly at greater distances than your own,
but with all reception that takes place far beyond the
normal range of the station, as in this case, the
picking up of 5 X Xis sure _to be largely a matter of
luck and of local conditions. Placed as you are.
we should certainly try. if possible, for you might
be lucky enough to pick up the programmes quite
regularly,

Pi' EDITOR'S NOTE: As a matter of fact, the photo-
graph was not of Mr. Johnson Randall, but of one
of his assistants.]

THE " PROGRESSIVE " FOUR.
F. F. (Birkenhead).-" I was very -interested

in the ProgressiVe' Four, and decided to
build it.

" I have got to the third stage,- but have to
stop, as the results are disappointing.

The first stage detector was very good. With
the second stage (H.F.) added, hand capacity
was very strong, but selectivity was good,
also volume, whilst the hands were on the
condensers ; fading or bad oscillation when
hands were removed.

" With the third stage transformer (L.F.)
added, hand capacity seemed to increase and.
selectivity vanish. I am only able to get
two or three stations on the loud speaker-

WHAT IS WRONG ?

The above diagram is supposed to represent
the connections of a selective one -valve set,_
with wave -trap. But it is wrong, and would
not work properly.

Next week the correct diagram will be given,
and, to test your skill, we shall continue to
publish every week a diagram in which a
mistake (or mistakes) has been inserted. The
connection will be published the following week.

No prizes are offered, but by following this
series and trying to solve the problems, weak
by week, the reader cannot fail to learn a
lot about radio circuits.

,M=111111,111,101901111

Liverpool (local) about three miles, and 
Manchester (45 miles) fair loud - speaker
strength, and 5 G B weak.

"With the potentiometer added, oscillation
can be controlled, but at a big loss of signal
strength.

" I have used a three-ply wood panel, with
ebonite terminal strip as advised. Wiring is
well spaced, Using Glazite.

" The two H.E. chokes are home-made,
ebonite 'rod, wound with 1,000 tunes of

(Continued cit page 125").)
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DARIO VALVES

1.03

Ask limo a soot dealer for particulars and literature, or apply to:-

IMPEX ELECTRICAL LTD  9
538, High Rd., Leytonstone, London, E.11

Irish Free State -Burwoods, Cork. Prices 8 6 and 12

the best valves
known yet

A LIST OF DARIO VALVES
2 VOLT. 4 VOLT.

DARIO MICRO BIVOLT
'05 General Purpose, 7/6

DARIO MICRO SPECIAL
.05 General Purpose, 7/6

DARIO POWER BIVOLT
1.8 Loud Speaker Valve, 10,'9

DARIO SUPER POWER
.1 Loud Speaker Valve, 10,9

DARIO RESISTRON DARIO RESISTRON
BIVOLT *06 R.C.C. 07 R.C.C. Coupling, 7, 6
Coupling ... 7;6

Made i, France

OUR REFERENCE. Dario Valves have
been tested by the

technical service of " Popular Wireless," and excellent
reports appeared in the issues of June 25th and
December 17th, 1927. Copies of those reports can be
sent by us on application.

DON'T WASTE MONEY
ON RUBBISH, INVEST
IT IN DARIO VALVES
OUR OFFER. If your usual dealer does not

stock Dario Valves and tries
to push something else to you, we are ready to send you
the VahSes you might require C.O.D. or cash with order.

We shall join to your Valves an unconditional
guarantee covering them while in transit, and also an
undertaking to refund your money immediately if for
any reason the Valves do not delight you and are
returned to us within 7 days.

INVALUABLE TO EVERY AMATEUR & CONSTRUCTOR

"POPULAR WIRELESS" BLUE PRINTS
of Tested Circuits

The following is a list of the " P.W." 6d. Blue Prints for
Constructors in stock showing the different circuits available.

P.W. BLUE PRINT P.W. BLUE PRINT
Number Number

DETECTOR VALVE WITH REACTION. 17. CRYSTAL DETECTOR WITH TWO L.F. AMPLIFIERS
2. UNIDYNE DETECTOR VALVE WITH REACTION. (With Switching).
3. 1 -VALVE L.F. AMPLIFIER. 18. 1 -VALVE REFLEX AND CRYSTAL DETECTOR, with
4. CRYSTAL DETECTOR WITH L.F. AMPLIFIER. 1 -VALVE L.F. AMPLIFIER, Controlled by Switch.
5. H.F. (Tuned Anode) AND CRYSTAL WITH REACTION. 21. THE 2 -VALVE LODGE " N."
6. H.F. AND CRYSTAL (Transformer Coupled, without 22. " THE GUARANTEED REFLEX."

Reaction). 23. THE 1 -VALVE " CHITOS."
7. 1 -VALVE REFLEX WITH CRYSTAL DETECTOR

(Tuned Anode).
24. THE " SPANSPACE THREE." Three -Valve Receiver

employing 1 Neutralised H.F. Valve, Detector with
8. 1 -VALVE REFLEX AND CRYSTAL DETECTOR Non -Radiating Reaction Control, and 1 L.F. Valve.

(Employing H.F. Transformer, without  Reaction). 26. A " STRAIGHT " 4-VALVER (H.F., Det., and 2 L.F.
9. H.F. AND DETECTOR (Tuned Anode Coupling, with with Switching).

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

28. A MODERN WIRELESS " 5-VALVER (H.F., Det.,
and 3 L.F.).

Reaction). 29. AN H.T. UNIT FOR DIRECT -CURRENT MAINS.
11, DETECTOR AND L.F.. (With Switch to Cut Out L.F. 30. A REINARTZ ONE-VALVER.

Valve). 31. A STANDARD TWO-VALVER (Detector and L.F.).
13. 2 -VALVE REFLEX (Employing Valve Detector). '32. The " CUBE SCREEN " THREE (1-1.F.,,. Det. and L.F.).
14. 2 -VALVE L.F. AMPLIFIER (Transformer Coupled,

with Switch to Cut Out Last Valve). 33. A " KNIFE EDGE " CRYSTAL SET.

15. 2 -VALVE L.F. AMPLIFIER (Transformer -Resistance 34. AN H.F. AND DETECTOR TWO-VALVER.
Coupled, with Switch for Cutting out Last Valve).

16. H.F. (Tuned Anode), CRYSTAL DETECTOR AND L.F.
35. THE UNIVERSAL THREE " (Oct. and 2 L.F. stages,

resistance -coupled).
(With Switch for Last Valve). 36. THE " SPANSPACE FOUR " (H.F. DA., and 2 L.F.).

ALL "POPULAR WIRELESS" BLUE PRINTS 6d. EACH
All orders for these Blue Prints should be sent direct to the " Popular Wireless" Queries Department, Fleetway House, Farringdon
Street, London, E.C.4., enclosing a stamped addressed envelope and a postal order for 6d. for each Blite Print Oldereil.
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Build your
set with

(Lti:WO
/Accessories

16 indicating
Tops.

We illustrate
a few.

111101011111111P

Price Ed. each.
(Terminal T2LCI.
Plain Tog 3d. P[1:11
(Terminal T2LN).

THEY hold like a vice any sett of wire or
end. Plugs can he secured at top or side.

There are 36 varieties of indicating tops
and six colours are available. They coil
no more than arty other nickel -plated ter-
minals with indicating tops, and they are
better.

NO SOLDERING
if you use Eelex Terminals as the stem is
slotted and nut is supplied for holdirg
wires firmly.

SEND FOR
THIS FREE

CATALOGUE
Packed with Interest /

for the -Radio Owner 1

Every experi-
menter and constructor
should send for a copy of catalogue T30,
which contains, besides full details of the
Eelex System of Standardisation, a host of
accessories of exceptional value. Here are
a few :
Multiple connector and combined on -and -

off switch.
Lightning switch.
Moisture retaining earth.
Twin plug and socket. Frame aerials.
Switches (all kinds).
H.T. battery boxes.
Electric soldering irons.
Anti -capacity valve holders.
Voltmeters, ammeters, and galvanometers.
Morse tapping keys, etc., etc.
Every discriminating wireless construc-
tor should have catalogue No, T30,

Drop a postcard to -day to :--

J. J. EASTICK & SONS,
Eelex House,

118, Bunhill Row, Chisweli St..
LONDON,

Telephone: Clcr henwell 'g.:62 3 4

ilauaharn Service A dvt

RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued Irons page 1248.)

40 D.S.C. wire in four windings of 400 turns
-} in. apart. Are these chokes to blame ?
They appear to be efficient.

" I prefer making these small components,
where possible, not so much from motives of
economy as the interest in making.

" If the hand capacity could be cured, I
think the set would be very good, both as
regards selectivity and volume, as I can
get a great number of stations on the 'phones
at good volume whilst hands are on the timing
condensers, but these almost disappear when
hands are removed."

The use of the lame -made chokes may be causimr
part of -the troub!e. but your biggest mistake was
in adding a third stage before the second worked
property. As stated so often in the articles, it is quite
tireless to complicate the set by adding another stage.
if the existing ones don t work properly.

A FILADYNE ONE-VALVEFL

I
60TuRN

'0002 Cow

T

2 6..2r

/Or

T

to

70
TORN
Cow

30
TURN

COIL

NS8
The correct connections for a Filadyne One -

Valve set are shown above.. In the " What is
Wrong ? " diagram last week, the potentio-
meter slider was connected to the grid instead
of to the plate terminal, the H.T. battery
was reversed, and the 'phones -reaction circuit
was taken to the plate instead of to the grid
terminal.

What you should have done, when you found bad
hand capacity resulted from adding the second stage,
was to have traced that trouble before going further.

Probably a little experimenting with the grid leads
of the first and second valves would have enabled
you to put it right. Try changing over the two
leads that go to the HA'. tuning condenser, keeping
thesis well away from the panel.

If no improvement, results, try doing ditto lo the
other condenser. Finally try keeping all the leads
that conic near to the, tuning condensers as direct
and short as possible, taking especial care that they
do not conic nearer to the panel than they need. As
most readers have hail no difilcuity,whatever in this
respect, it is evident that your lay -out, wiring.
spacing, or else one of the components; is a bit
unusual, and is giving the trouble.

When this is corrected, the three -valve " Progres-
sive" should Work.athoothly and efficiently. But if
it does not, try and nail clown.. the trouble before.
adding the fourth valve, or otherwise you will never
get from the set the fine results of which it is capable,

COMPLETE SETS, LOUD SPEAKERS,COMPONENTS, Etc.,
supplied for all circuits, including
the Mallard Master 3, Cossor
Melody Maker, also the newcircuits featured
in this issue.

Send list
- of requirements, and

best mont sly terms will
be quoted by return.

THE P.D.P. COMPANY, LTD.,
91, GREAT TOWER STREET, LONDON E.0.5.

H.T. SUPPLY UNITS
THE A.C. MODEL M5.

Price £7 - 17 - 6
Complete with " PHILIPS' 506 " Valve.

Royalty 12 6 extra.

THE SUPREME TEST
The Model M5. with output of 28 m.a. at
150 volts is a full -wave rectifier admirably
suited for large sets. There are three
outputs, one fixed and two independently
variable, but as a master rheostat controls
the whole output, the supply to the receiv-
ing set can be accurately regulated. Every
Unit is subjected to the most exacting tests
before leaving the works and goes out into
the world equipped for the supreme test-
a life of hard work and efficient service.

From au good dealers or direct trona-
THE RADIELLE COMPANY LTD.
183, Haverstock Hill, Chalk Farm, N.W.3.

(Facing Chalk Farm Tube Stn.)
'Phone: Hampstead 1934.

ILLUSTRATED LIST POST - FREE.

Before Building
Send stamp for Radian List of Super Quality Coils and
Components with lists of parts for many popular circuits.

Melody Maker Master Three
All Wave Four Everyman Four
Raleigh, Nelson Regional, etc.

Also particulars of the
WONDERFUL MONOTUNE 3

The Master Set of the year, designed by A. P. Allinson,
A.M.I.R.E., which gives 47 Stations on Loudspeaker.

Complete Construction Book 2.6
RADIAX LTD., fmr.E,TIAPHtgEAD. LONDON. N7.

DIGBY'S CABINETS
Write for New 16 -page Catalogue.

F. DICEY, 9, The Oval, Hackney Road, E.2.
'Phone: Clissold 5458.

Does;you w
H.T4BAITERY

LaSr9 Oars'

FREEAn interesting and instructive letter on H.T.
Dry Batteries :Which all readers will easily

understand and fully appreciate. Sound advice on the
way to choose the correct battery for your set. A

Life Chart and " Right Choice table of
RIPAULTS SELF-REGENERATIVE

H.T. DRY BATTERIES
which give 59'x, longer life,

All sent Free to those who write /or Folder P, 6o.

RIPAULTS LIMITED, King's Road, London, N.W.I.

PLEASE MENTION " POPULAR WIRELESS"
WHEN REPLYING TO ADVERTISEMENTS
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GRAHAM FARISH
THREE
VALVE

COUPLER
,t 7almost a
set in itself!''.
ASK YOUR DEALER

OR WRITE FOR
PARTICULARS.

The Graham-Farish Mfg. Co., 17, Masons Hill, Bromley, Kent. 16
Good News for Set Builders !

In response to the urgent demand for a first-class 4 -valve set for family
use, Mr. PERCY W. HARRIS, M.I.R.E., has now prepared the

WIRELESS CONSTRUCTOR ENVELOPE No. 2
In this envelope-obtainable at all bookstalls on February 22nd, price 1/6
-will be found full constructional details of a magnificent and inexpensive
receiver, called

"TI E CONCERT FOUR"
Made of standard parts, all easily obtainable, it is a highly -sensitive long-
distance set, giving powerful reproduction of wonderful quality: Cover-
ing both long and short wave -lengths, with a switch for 3 or 4 valves, it
is essentially a set to enjoy, both in building and operation.

The WIRELESS CONSTRUCTOR ENVELOPE No. 2
Out on February 22nd `Price 1 /6

By post, 119, from the Amalgamated Press, Ltd., Bear Alley, Farringdon Street, London, E.C.4.
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PEERLESS
PRODUCTS

4.*
THE PEERLESS VARISTOR
is a baseboard type of Rheostat,
3, 6, to, 15 and 20 ohms.
Suitable for all types of valves.

1 /3 each.

PEERLESS JUNIOR
RHEOSTAT is manufac-
tured in six types, 2, 6, to,
15, 30 and 6o ohms.

2/3 each.

PEERLESS JUNIOR
RHEOSTAT De Luxe will
carry current of two valves.
Complete with ebonite dial
and one -hole fixing.

2/6 each.

PEERLESS DUAL RHEO-
STAT is specially made for
bright or dull emitter valves,
with resistance of 6 ohms,
a continuation on to 3o ohms,

3/. each.

BEDFORD
ELE,TRICAL &
RADIO CO., LTD.

22, Campbell Road, Bedford.
LONDON : GLASGOW :

25, F3artlett's Blgs.
Holborn Circus,

E.C.4,

113, St. Vincent
Street, C.2

THE recent A. R. R. L. International
Test provided us in this country with
.an excellent opportunity of receiving

the United States amateurs, and fortunately
the conditions Were extremely good during
the first part of the tests. Those who are
comparatively new to short-wave work
doubtless made their first acquaintance with
the Americans in such great numbers I The
results will be published in about a month
and will be reported on,in this column.

The scheme adopted for the test was
extremely ingenious-each American station
was provided with a " sheaf " of test
messages to be forwarded, each to a station
in a foreign country, and the replies were
to be sent via another station in America.
For instance, United States 1 A Si? sent i
test message to British 2 B M, who would
write out an answer and send it back, not
to 1 A S F himself but to another American,
who would in turn try to forward it to
1 A S F. The contest lasted for a fortnight,
after which all logs of messages sent and
received were sent in to A. R. H. L. head-
quarters for adjudication.

Many CoMmercial Stations.
Such tests as this go a very long way to

show the reliability of short-wave work,
and to confound those who say that it is

excellent while it lasts, but no good for
commercial enterpi ises."

As it happens, these people may easily
be proved in the wrong if they take a good
listen round the dial on a 20 -metre set one
weekday ! The whole range of waves from
15 to 30 metres is crowded with com-
mercial stations, who all fade away when
darkness falls and leave the wave -band
to the amateurs !

I venture to prophesy that in a few years'
time there will be very few high -power
commercial stations remaining on the
" ultra -long " waves of the 15,000 -metro
order. How they will all manage to ac-
commodate themselves in the other regions
is a problem, but there is as much " accom-
modation " between 20 metres and 30
metres as there is between 30,000 metres
and 60 metres, so that it looks simple
enough on the face of it. The trouble is, of
course, that no short-wave band has yet
been found which is suitable for communi-
cation during the whole 24 hours.

The 20 -metre band excels for long,
distance week between about S a m. anti
8 p.m. at this time of the year, but outside
these limits it - seems to..be of very little
use.. The 40 -metre band, on the other hand,
is apparently at its best for really long-
distance work between midnight and 6 a.m.
It is going to be an expensive undertaking
for each commercial station to have three
or four separate wave -length adjustments,
with time -switching arrangements.

W, L S,

I

tt tat
.iZ?
71k7:.

to see
-the virtues of a panel.
Lustrous beauty, strength
under the drill, are quickly
proved, but low dielectric
constant, perfect insulation,
no surface leakage, these
hidden qualities must be
taken on trust.

To combine all these, to
obtain a panel worthy of
your fullest confidence, in-
sist on

Ill Rolston Panels tome in I3 stock Siam, in black and
Mahogany -grained. From 6 in. X 9 in.dn black.
35, to 8 in. x 30 in. Mahogany -grained, I9'-

"24 HOURS CUT PANEL SERVICE"

Advt. AmericanHardRubber Co.Ltd. Fore St ,E.C.
CA) 1863

OtR iu

WET H.T. BATTERIES -
Solve all H.T. Troubles,

SELF CHARGING, SILENT, ECONOMICAL.
JARS (waxed) x tr as 1/3 doz.
sINCS. new type 11d. doz. SACS 1/2 doz.
Sample doz. (18 volts). complete with
bands and electrolyte, 4/3, post 9d
Sample unit. 8d. 16-nese booklet free.

Bargain list free.
AMPLIFIERS t.VALVE tit , 2 -VALVE set,

2 -VALVE ALL -STATION SET Et
P. TAYLOR. 57, Studley Road,

STOOKWELL. LONDON

OWN A

MOVING COIL
LOUDSPEAKER
In CONSTRUCTONE No. 4 you will find the fullest
details for constructing, installing and operating the
master speaker of the day. Dimensioned diagrams
sketches and photos illustrate every phase of its con-
struction. Build it this week -end and enjoy such radio
realism and perfect music as you have never heard be-
fore. Half-a-crown brings you this envelope by return.

DON'T DELAY- PRICE

GET IT TO -DAY! Post Free.
THE CONSTRUCTONE PUBI1SHING CO.,

37, Drury Lane, London, W.C.2.- EASY PAYMENTS-
LOUD - SPEAKERS, HEADPHONES,
H.T.ACCUMULATORS. AnythingWireless
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 1.411. Gt. Portland St., W.1.

NEW SOLDERING METHOD
The new META Burner No. 11 is invaluable to wireless
enthusiasts for soldering. Bright nickel finish. ENO,.
Fulda into small compass. Complete G/
r . 1 ..a....,_--wa. ,TREE --11 you

- trrwi-.tee.
a 41 .71 MOH tl . m m 01 . m mi. BETA pro-

, obtain

duets locally, send Tor
generous trial of MET a
Solid Fuel and lists.

ELMESAN LONDON LTu. 'Dept. A). 68, Victoria St S V,.1,

METATIUs4ETA J, META META hf=TatETA
-"1.,*(3.
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NEWS FROM SAVOY HILL.
(Continued from page 1228.)

pastime from the London Station at 7.25
p.m. on Saturday, February 25th. Capt,
Cazalet was a member of the English team
against America in 1925.

Vaclav Talich to Broadcast.
-It is hoped that the distinguished Czecho-

Slovakian conductor, Vaclav Talich, will
conduct a symphony concert in the London
studio on Sunday -afternoon, February 26th.
Originally a violinist, Talich studied at
Prague, Leipzig and Milan, and played first
in the Philharmonic Orchestra in Berlin.
Afterwards he became a concert director in
Odessa, and then a professor in Tiflis, where
he first took up conducting.

He transferred his activities as a choir-
master and conductor to Prague and since
1908 has been associated with important
theatrical and other work in Jugo-Slavia
and Bohemia.. In 1918 he became principal
conductor of the Czech Philharmonic
Orchestra., Prague, with which he toured
Daly in 1921, and afterwards Vienna,

Be sure to get your copy of

The WIRELESS
CONSTRUCTOR
The March number-out this week-
contains many special articles, including
SUPER QUALITY WITH ANY SET,
A " THREE " for SPARE PARTS,

" THE COTTAGER,"
WHAT IS A MAINS UNIT?

ETC., ETC., ETC.
FULL OF HOW -TO -MAKE HINTS.

The Wireless Constructor
Price 6d. Now On Sale

London, Liverpool, and other places. He is
how- regarded as one of the outstanding
conductors of Europe.

England v. France Rugger Broadcast.
A running commentary on the England v

France Rugby match, which takes place at
Twickenham on Saturday, February 25th,

ill be broadcast from London and Daventry.
Letween 2.55 and 4.40 p.m.

Big Sporting Broadcasts.
Forthcoming outdoor sporting events

should provide splendid material for
interesting broadcasts. One of these is
the Oxford and Cambridge Boat Race,
which takes place on Saturday, March 31st.
The vivid story of the struggle as wit-
nessed and told by the occupants of a
motor launch just behind the crews, the
cheers of the crowds on the river banks,
the deep -throated siren calls as Cam-
bridge claimed yet another victory-all so
graphically related and transmitted by a
short-wave apparatus from mid -stream to
A. point on the shore, thence by land -line
to the London control -room and the
various stations of the B.B.G.-provided a
first-class thrill last year. Similar arrange-
ments have been made for this year's event,
which as near as can be stated at the

(Continued on next page.)

IMPOJE17r
We stock Igranic, Climax, Ever -Ready,
Hellesen, Siemens', Pormo, Ferranti, Wearite,
Ormond, J.B., Benjamin, Lotus, Mullard,
Dubilier, Lissen, Lewcos, Utility, Magnum,
Peto-Scott, Peerless, Burndept, Pye, Marconi,
McMichael, Cosmos, Carborundum, R.I.
Varley, Gambrel], Brown's, Sterling, Amplions-in fact, everything it is possible to stock.

IT IS IMPOSSIBLE TO ADVERTISE
ALL THE WIRELESS PARTS NOW ON
SALE, BUT IF YOU WANT THEM
TRY RAYMOND'S FIRST!
BE SURE YOU VISIT THE Bargain Window.
New 100 -page Catalogue. Profusely illustrated.
Price 1/- Post FREE, allowed off first 10;- order

BULLPHONE UNITS 1 5 fEA-CH

SET OF THE SEASON

COSSOR MELODY MAKER
COMPONENTS FOR SAME
Post Z4. 10 .0 Kit. Extra
2 Ormond 0005; 2 Do. S.M. Dials; 6 T.C.C.
Condensers, 001, 002, two 0003, .0002, 2
mfd.; 2 Grid Lk. Clips, B.E.; 1 Var. B.B.
Rheostat; 3 Dubilier Leaks, 25, 3, 4 meg.; 3
Lotus V.H.; 1 Ferranti A.F.3; 2 Panel
Switches; 1 Cossor Melody Wound Coil; Ter-minals, Name Tabs, Glaxite, 9-v. Grid Bias
(all as specified).

N OTE
N OTE

ALL
VALVES

STOCKED.

Drilled High-grade 21 x 7Polished Panel, with RadionStrip, FREE with above kit.
Handsome Ajnerican Cabinets,
hinged lid, baseboard. List:
Oak, 25/-, for 18;11; Mahogany,
polished, list 32/-, for 22;6, if
purchased with above kit. ALL
CARRIAGE AND PACKING
EXTRA.

EDISWAN NEW THREESOME
LIST OF COMPONENTS.

Three Coupling Units, Tubular Fixed Con-
denser. Multi -flex Cable and Plug, -0003
Variable with S.M. Dial, 2 -way Geared CoilHolder, Connecting Wire, Red & Black Flex.
The lot post free 421- nett.
EBONITE PANEL 2/6 The two with
5 Ply Baseboard above kit only.
Ediswan Valves, 10/6 each; Power 12/6.
2 60 -volt Batteries (if purchased same time)the 2 for 12,16 nett. Very good make.2 -volt Accumulators (with parts), 7111 nett.All other accessories stocked.Please add sufficient for carriage.

RADIAN() "THREE"
RADIANO " THREE " (March, '27, Wireless Con-

structor). All parts as specified with Terminals.
2 ORMOND S.L. VARIABLES, WITH FRICTION
GEAR; 3 COIL SOCKETS; T.C.O. 0003 AND CLIPS
AND 2-MEG. LEAK; 3 BENJAMIN VALVE HOLDERS,
3 FIXED RESISTORS AND BASES; ON AND OFF
SWITCH; GECOPHONE 1ST STAGE L.F.; B.T.H.
2ND STAGE L.F.; ENGRAVED -STRIP, WITH TER-
MINALS AND NUTS; 2 B:L. TERMINALS FOR FRONT
PANEL; GROSS PINCII-ON SPADES; RUBBER

FLEX. £4/10/0 LOT, POST FREE U.K.

NEW ENVELOPE ISSUED BY MR. PERCYHARRIS FOR RADIANO 3 NOW ON SALE
HERE, 1/6, ALLOWED ON ORDER FOR
PARTS. ALTERNATIVE SET OF COM-
PONENTS (SPECIFIED BY THE AUTHOR)

FOR £3 NETT. ALL GOOD MAKES.

WE ARE OPEN
ALL DAY SATURDAY
ALL DAY THURSDAY
ALL DAY EVERY DAY
Hours 9 a.m. to 8p.m
Sat. 9 a.m. to 9 p.m.
Sunday morning 11-1

PERSONAL
SHOPPERS

K. RAYMOND
27 et 28a LISLE ST., LONDON, W.C.2
Come to LEICESTER SQUARE TUBE

IMPORTANT BE SURE IT IS
RAYMONDS
'Phone: Gerrard 1627

THIS ADDRESS IS
AT THE BACK OF
DALY'S THEATRE

RAYMOND'S
FOR THE

"MULLARD MASTER THREE"
NO SOLDER-ONLY 20 WIRES TO CONNECT.

SET OF COMPONENTS
The components specified :

2 Terminal strips, 2) in. a
2 in. x 1 in.

1 Coil base.
1 S.L.F. variable condenser,

0006 mid. (T.B.)
1 S.L.P.variable condenser,

00035 mfd. (J.11,)
1 R.F. choke (Climax).
3 Anti  vibratory valve

fielders with terminals.
1 Pair panel brackets.
4 ferminals-A- E., L.S.-,

1 Broadcast - wave Master
Three .coil

1 On and off switch (But -
gin).

1 R.C.C. unit, type A

1 L.F. transformer. G.P.
(11.I. -Varlet').

1 Combined grid leak, 2
Diagram., and condenser,
.0003 mfd.

S Wander plug,s-4 red, 4
black.

Suitable length of red and
1 Set of ABC connecting black fiex.links (Junit). 1 Ebonite bitsh,0 in. dlani.,
2 Spade- terminals - 1 red, 0 in. hole, 3/16th in.

1 black thick.
And 3 Mullard P.M. Valves.

ABOVE KIT

FREE
with above.

£617 6
GRID BIAS, 9 VOLTS
100 VOLT H.T. (BRITISH)
ALUMINIUM PANEL, 18" x 7'

We stock kits of parts for
all the leading circuits.

SPECIAL LINES
100 VOLT BRITISH H.T. 10/-
60
SLOW-MOTION DIALS -
INDOOR AERIALS (complete) -

worth 2 -
DR. NESPER DE LUXE, 4000 ohms.

POST EXTRA.

EXTRAORDINARY
OFFER

D. and 2 F. Circuit
Illustration
shows t h e
assembled

set.
For Local,
5 GB, 5 XX,

and
Continental
Stations.

PARTS FOR ABOVE SET
2 -Valve Components - 35/-
3 -Valve Compoitonts - 42/ -
Baseboard, wire, screws free,
OAK CABINET 14" x 7" and panel 13 6
Ditto 12' x 8" and panel 12'6

H. T Batteries, 100 v., 8 1 1.
D.E. Valves, 5/11. 6,11; Power, 7 11,

2 -Volt L.T. 4'6, 5 6, 8 8.
Loud Speakers, 15 1 1
Coils, 1;- and 2 - each.

These prices are to purchasers of
the Kit of parts ONLY.

We supply the parts. You can
make it in 2 hours. Wiring Dia-
gram Free with parts. Carriage extra

CALLERS please make out your list for
orders over 20;. if requiring

component parts Aor any set and we will give you
Used inclusive price.



Popular Wireless, February 18th, 1928.

5

A
NEW VALVE

for the
NEW YEAR

In addition to the renowned K Type Valve we
have pleasure in announcing the introduction
of the new

FRELATDark Emitter
POWER VALVES
which are destined to be the New Valves for
the New Year. It is the Valve you've long been
waiting for. It is the really long life Valve. It
guarantees perfect reception at minimum cost
and consumption. Filament Volts P6 -I.7
Filament Amps. .1 Price 6/6. Also made to
take 4 volts at same price.
Other types available
New K. Type made with
ebonitesockets2volts. Now
es, only .2 instead of '3.
Price reduced from 4/11-
9/6. All valves scot Post
Free or C.O.D. Plus 6d.
Full particulars on request.

Price of POWER
VALVE nuunr

616

Sole Agents:
Coatiuental Radio Import Co. Ltd.
8, Spital Square, Rishopsgate,
' Phone: London Wall 6315.

Grams: Radinenp, Aid. London.
LIfil

VAROFIX
RHEOSTAT
2, 6, 15 cr 30 Ohms.

1I
Built
upon an
aluminium
base which
carries a
',pedal spring
slider making
a positive con-tact with the
resistance clement..

Send for list,
describing our
range of famous
components.

E.A.CX-X
Resistance element

can be easily
replaced wit
others of dif-

ferent value.

"'"100110851 n

a

" LA:1I P-1-00 "

S. A. LAMPLUGH LTD.,
King's Rd., Tyseley, Birmingham.
Representatives for London and Southern Cennties :-
G. C. Shore & Co., 28, Newman St., Oxford it., W.I.

NEWS FROM -SAVOY HILL.
(Continued from previous page.)

moment will take place between 9.50 and
-10.15 in the morning. Mr. G. 0. Nickalls,
the old Oxford Rowing Blue who assisted
to describe the race last year will do so
again, and he will have Mr. J. C. Squire as
his colleague once again.

. Then there is the Grand N'ational on the
previous day, Friday, March 30th. This
was another of. the outstanding 'successes
of 1927 carried out by Mr. Gerald Cock,
Head of the B.B.C.'s Outside ,BrOadeast
Department. Geoffrey Gilbey, who de-
scribed last year's Derby and the St. Leger,
will be the commentator.

Football, too, is down "for . -a good slab
of programme time, what with the semi-
finals and finals of the F.A. Cup Com-
petition and the International Soccer match
between England and Scotland at Wembley.
At the moment, the broadcasting of these
fixtures is subject to the satisfactory
completion of certain negotiations, which,
it is believed, will be Satisfactorily con-
cluded.

European S.B. Begins.
An important development in European

broadcasting takes place on Sunday evening,
March 11th, when a short programme will
be relayed by land -line fiom Liege in
Belitim to London, whence it will be
sent out and broadcast from British
stations. - The proposal represents the
inauguration of. the scheme for the regular
interchange of programmes between this
country and the Continent by land -line.

The actual programme will be singing by
the Legia Choir. It will be heard between
10.5 and 10.30 p.m., and will immediately
follow a studio concert devoted to Belgian
music, one of the series arranged by the
Union Internationale de Radiophonie, in
which each country belonging to the Union
honours a member with. a special concert.
These concerts have been going on for some
time and are to continue until the end of
the present year, when the linking of the
main European countries with satisfactory
land -lines and the necessary repeater
stations, is expected to be completed.

On the following evening; Monday, March
12th, an even more ambitious idea is .to
be tried -the relay by land -line of a concert
from Cologne, for -broadcasting from London
and other stations ; while on the following
night, the programme from 5 C B will be
relayed in the same way to Cologne for
broadcasting front German stations.

The B.B.C. have asked the Cologne
broadeastera- for information as to the
kind of concert most suitable for German
listeners, while a. similar courtesy has been
extended to the B B.C. by the Germans.

A Notable Newcastle Programme.
There are, it is said, still some people in.

-Northumberland who never let slip from
their memories the fact that Newcastle
was once in the bands of the Scots. If
such be true it gives greater significance to
the seventh of the series of historical pro-
grammes entitled " Glimpses of the Past,"
which Newcastle is to broadcast on Tuesday,
February 28th. The programme will deal
with a particularly important episode in
local history, namely, the imprisonment of
that ill-fated king,- Charles I., at Newcastle

11',46.;17,iad

WIRELESS
COMPONENTS

Give UNEQUALLED SERVICE

Order from this List and save money.
Orders 5'6 value, carriage paid.Under 5'6, 2d. per 1 for packing, etc.

WIRELESS
CABINETS

For Panels7"high
Width 8". Hinged
lid, Oak, 12" 17 -;
14" 17/6; 18'18/6.
Mahogany 1 - ex.

One -hole fixing 1. /-

Send for Free Copy
RELIABILITY

WIRELESS
GUIDE No. 999
with Electrical Supp.

D,P.D.T. ANTI -
CAPACITY
SWITCH

One -bole fixing.
Off position. Self
cleaning Contacts

SET OP FIVE LEDION COILS 150/870 METRES - - 1 3
SQUARE LAW CONDENSER '0005 MFD. AND DIAL 3 6
FLASHLAMP BATTERIES 4 -VOLTS, DOZEN LOTS - 3 10
HIGH-GRADE IGRANIC H -TYPE VARIOMETERS - 4 6
BACK -OF -PANEL 2 -WAY VERNIER COIL HOLDERS 3 3
ANTI-PONG BASEBOARD HOLDERwithTERMINALS 1 3
EX -GOVT. MULTI CONTACT DEWAR SWITCHES - 2 0
UTILITY '6002 SQUARE LAW CONDENSERS - - - 2 9
LISSEN GRAMOPHONE PICKUP 151-; GRAM. UNIT 13 6
BULLPHONE WONDER CONE UNIT or GRAM. UNIT 15 0
SIX -SOCKET COIL BASE, WITH TERMINALS - - 1 0
DOUBLE -SCALE VOLTMETER, 0/6 0/120 v. - - - 5 0
VERNIER FRICTION -DRIVE CONDENSER DIAL - 3 G
EX.-EIVT.120-OHM SULLIVAN'S HEADPHONES - 3 t.
ERICSSON 6105 MFD. VARIABLE CONDENSERS - 3 9
S.A.E. TELEPHONE & MODULATION TRANSF'MERS 5 6
HANDLID 96 -FIN COIL FORMER dr INSTRUCTIONS 1 3
EXPERIMENTER'S PARCELS, CONTAIN 20/. VALUE 5 r;
COSSOR MELODY -MAKER COIL " GOLTONE " 5 0

& VARL EY GEN. PURPOSE L.P. TRANSFORMER 15 0
BRITISH STANDARD VALVES, ALL TYPES, EACH 5 0
FERRANTI TRANSF'MERS, AF4, 17/6; AF3, 25/-; AF5 30 0
LISSEN BATTERIES, 60 v., 7/11; 100 v.,, 12/11 ; 9 v. 1 6
HEADPHONES, B.T.H.,15/-; RELIABILITY ADJUST. 8 0
[ASCENT L.F. TRANSFORMERS,7/-; CROIX, 5/0, Al 5 0
NEW CLAYTON EBONITE CUTTINGS, Per lb. - - 1 3

4. RADIO HOUSE.
MACAULAY ST, HUDDERSFIELD

of .7e., 341 Grams:70RouGICHuDDERMELD

HEADPHONES REPAIRED. --
1

Rewound and re -magnetised per pair. Loud
Speakers repaired 4 -. Transformers rewound 6 -
each. A II work guaranteed and tested before delivery
Write for Trade Prices. 'Phone: clerk. I79.5.
MASON & CO., 44, East Rd., City Rd., N.1.

7 6. 1 3
8 6. 14

10>: 8, 2 1
10x 9, 24
12x 10, 3 -
14:: 12, 4/-
14x 7,- 2/7
16x 8, 32

95 6, 1 7
II ' 8, 2'3
12 8, 2 6
12 : 9, 2'14
14 10, 3 5
16 9, 36
21 7, 37
24.: 7, 4'-

thick.
8 x 5, 1,2 Post Free.

Money back guarantee that each and all Panels are
free from surface leakage. Megger test Infinity.
CROXSONIA CO.,10, South St., Moorgate, E.0 .2

'Phone : Clerkenwell 7 '5i
Agents: John Henry Smith, 139, Anlaby Rd., Hull.

L. H. Helyar, 82, Chamberlin Rd., Nem:ch.
A. Stredwick & Co., 27, The Market, Chatham.

Boynton & Co.,Ltd.,34,BradfordSt.,Birm ugham

7-4

f...-

-,. Send 1,d. stamp for booklet giving full
particulars to :-

- THE ETON GLASS BATTERY CO. :77.

= 46 St. Mary's Road LEYTON E.10 -7

THE LITTLE CELLS THAT SATISFY.
Eton Primary H.T. Battery P.I. Porous
Pot Cells, SI and S2 Sac Cells. All complete.

1 -cell 6 -cell 12 -cell 30 -cell
P.1 61d. .. 3,3 .. 5/9 .. 14/-
S.I 6d. .. 31- 5/3 .. 12/-
5.2 41d. 2/6 .. 3/10 9/6

ACCUMULATORS
ON EASY PAYMENTS

High -Tension Accumulators built up from 20 -volt
sections (15/. each). Example: 60 -volt 45. -
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.. 2,
Warwick Row, COVENTRY.
Any Wireless Goods sup-
plied on easy payments.limb Hail

PLEASE MENTION " POPULAR WIRELESS "
1:11 HES REPLYING TO ADVERTISEMENTS.
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TECHNICAL NOTES.
(Continued front page 1228.)

option in particular spots, which are some-
times known as " blind " spots or " dead "
areas.

Loud -speaker Quality.'
Have you ever noticed how the quality

of the reproduction from a loud speaker
varies when you use the instrument in
different rooms, or even when you move
it about from one place to another in, the
same room ? Although in a general way
this is a well-known fact, few listeners
really take it seriously into account. The
loud speaker is usually placed in a position
i0 the room which is most convenient from
other considerations, but you will often
And that you can get it very much better
reproduction by changing the location of
the speaker.

The furnishings of the room have a con-
siderable influence upon the output of the
sound-and this applies also to a pianoforte
and a gramophone, as well as to a loud
speaker: DrapingS, hangings, carpets,
furniture, and so on, all tend to absorb or
" deaden " the sound very rapidly. For
example, hi a fairly empty room, devoid of
furniture, carpets, and so on, a pianoforte

NOW ON SALE
The March Number of

The WIRELESS
CONSTRUCTOR
contains a wealth of constructional and
other articles of value to all interested

in radio.

Edited by Percy W. Harris, M.I.R.E.

Price6d. OnSaleEverywhere.
GET YOUR COPY NOW

which is standing on the bare boards will
give much more resonant, and prolonged
sound than otherwise.

If a room has rather a lot of furniture in
it and is also heavily draped, the sound will
be very much deadened. Generally, the
best result is something between that
obtained in a heavily -draped room and that
obtained in a bare or empty room.

Studio Experiments.
All manner of experiments of this kind

have, as most listeners know, been carried
out not only by the B.B.C.;but in broadcast
studios in other countries, and there is.
still a certain difference of opinion as to
whether a heavily -draped studio is prefer-
able to an empty or " clangy " one.

In a heavily -draped studio the voice of a
singer is heard in a very " individual "
way, without any suggestion of echo and
this, although it has some advantages from
the broadcasting point of view, is really
somewhat unnatural, since it does not
correspond with the way in which we are
accustomed to hear the voice in our
ordinary experience.

A certain small amount of blaring or
intermingling of succeeding sounds and

(Continued on next page).

Sure-a-lite cells are larger than those in other H.T. bat -
1 teries. Therefore Sure-a-lite give greater efficiency, un-

equalled recuperating powers, long life and silent working.
We make no attempt to cut our prices ; you get full value
for money from Sure-a-lite batterie§ and you will continue
to do so.
The new Sure-a-lite "Supra" batteries are now on sale.
They incorporate a Grid -Bias battery and are supplied
sealed and with a deep dust -proof cover.
Rely on the battery experts- and ask your radio dealer-he knows!

" Supra " 66 volt 7/11.
100 volt 14/3.

"Giant " 60 volt 10/6.
100 volt 17/6.

These incorporate Grid
Bias ioetoed every

AMSTERED TAU Dr hat& up to 6 s.

TRADE

REGP.
A RADIO
EXPERT
writes:-

"I have now
thoroughlytest-
ed your RD40
Detector, both
on crystal and
reflex sets. 1

have found it
very satisfac-
tory in every
way, it is very
efficient. -

SURE -A- LI T
BRINGS MOST IN - GIVES MOST OUT

Shield for
same 6d,

" RED
DIAMOND"

THE RECOGNISED DETECTOR
FOR ALL CIRCUITS USING
CRYSTAL RECTIFICATION. By
Insured Post 2/3 or 2/9 with
shield. Can be mounted on
brackets or through panel. Once
art always ready. Not_ affected
by vibration. Each one is tested
on broadcast before despatch, and
is perfect. Of all high-class Radio
Dealers or Sole Makers :-JEWEL PEN CO., LTD.

(Radio Dept. 461.
21-22 Gt. Sutton St., LONDON, E.C.1.

RADIO DEALERS
We offer Traders finest value obtainable. Write
for List Dt3 and save money. Trade only supplied.
SUPERLAMP LTD., 92-94, Paul St., E.C.2.

Pyour
WIRELESS SET

OUR STANDARD
CABINETS

are DUSTPROOF and house
the whole apparatus, )rev.
ing no parts to be inter-
fered with. All you do is
UNLOCK & TUNE IN.
Made on mass production
lines, hence the low price.
Provision is made to take
panel up to 30 in. wide
and baseboard 20 in. deep.
Carriage paid and packed
free England and Wales. -----
Thousands supplied with From £4 15 0.full satisfaction. Write to -day f or deserip-
MAKERIMPORT Co. pamphlettiv sug-

gestions yoe
Dept. 5, receiver or panel in our

firs. Toed St LIVERPOOL. Stamford Cabinets.

1255

THE BATTERY COMPANY.
92, Hurst St., Birmingham

When Valves get out of hand-

S\\k111..1/1 %//;/,

'WV/
PUT SIPAM IN COMMAND!
Valves cannot perform at their beet

,_ without th-t aid of Sifam Radio
'&' Meters. Tune with your eyes

on the dial and get perfection
of tone and fidelity.

Free Leaf-
let, 'Distor-
tion.' from

S.I.F.A.M.,
lea, Page St.,
Westminster,
S.W.1.(Dept.P.I

REPAIRS
Any make of L.P. Transformer, loudspeaker
or headphones repaired and despatched within
48 HOURS-TWELVE MONTHS' GUARANTEE
with each repair. 4/- Post free.

Terms to Trade.
TRANSFORMER REPAIR CO..

" Repairs" Dept.
214, High Street, Colliers Wood, London, S. W.19.

FREE A 0005 LOGARITHMIC
CONDENSER

to all purchasers of our " ALL -WAVE " EBONITE
AERIAL TUNER, wavelength 180-2,000 metres.
Combines a ten -point switch with a variable
reaction. Wound with silk -covered wire. All metal
parts nickel plated. Two -hole fixing, The smallest,
neatest and most efficient tuner on market. Satis-
faction guaranteed or money returned,

PRICE ONLY 15/. POST FREE.
Cash with order or C.O.D. Send now direct to
the maker

S. W. SCOTT,
57, Camberwell New Road, London, S.E.5.

ALL APPLICATIONS FOR ADVERTISING
WIRELESS" MUST BE MADE TO THEJOHN H. L I LE, LTD., 4, LUDGATE

SPACE IN "POPULAR
SOLE ADVERTISING AGENTS,
CIRCUS, LONDON. E,C.4.
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ELECTRADIX BARGAINS
For Television Experiments or
Display on screen of your sum-
mer snapshots, spothghting or
coloured advertisements. These
ELECTRIC TABLE PRO-
lECTORS on - Swivel Stand
have Gun body, focussing .4 Fine
Lenses, 4 ft. picture at 10 'ft.

!Socket cord and plug for 220 volts.
Cost £4 Price,251- and 30/-. 100 watt focus lamp, 9/-

TELESCOPES. Long Navy Gun Type, 12/6 each.
Cost £10. Torpedo GyrOscopes in Mahog. Case, 15,

MAINS UNIT. The DIX D.C. 1928 Model with
output meter gives any voltage from D.C. mains 
3 taps, 90/. ' A.C. Rectifying H.T. Unit withControl

Knob and 3 Taps, £4 10s. Cossor, 25, -.
Rectifying valves 80 in/a for 8.6: - - -

POWER TRANSFORMERS. 220 volts to 3, 5. or
8 volts, 12/6. To 20 volts, -14/6. Double wound for
H.T. and A.C. Mains, 220 Volts, two centre tap
Fila. and H.T., 20 rrta, 25/- each : 50 mitt, 37/6.

INTERVALVE. Melody Three or Five, Ironclad, 101,
Polar, 8i6. Varley Double Chokes, 416. Fuller, 1/6.

CHARGING DYNAMOS. L. and R. new 6 to 12
volt, 8 amp, shunt bill hearings; enclosed with pulley
50/, New Mtick,.6 to 12 volts, 40 amps., £5.10s.
New Vaux, 22 volts. 12 ampt., £5 10s. New enclosed
type D.C. Dynamos Crompton, ball bearing,shunt30
volts, 15 amps., with pulley, £6.. Slate panel forsame,
fitted 4 -in. dial ammeter -and voltmeter, £250/75
volt, 25 amp:, L. and W. shunt dynamo, bail bear-
ings at new, £8.. 100 volts, 10 amp., "Crompton as
above, £7 10s. Ditto, 20 'amp. £8.

MOTOR GENERATORS. D.C. to D.C. 220 volts
to 8 volts. I amp., £3 10s. 240 volts to 23 volts,
6 amps., £7 10s, 30 volts to 400 volts, 100 milli -
amps., £4 10s. 240 volts to . 23 volts, 6 amps.,
£7 10s. Large stock. ' Enquiries invited.

A.C. to D.C. 240 volts to 50 volts, 4 amps; £12 10s.
240 volts to 18 volts. 8 amps: £8 10s. 200 volts to

- 20 volts 15 amps., £10. Switchboards &Meters cheap.
ALTERNATORS. High frequency, Watford, '1 kw.,

500 cycles, £3 10s. 2 kw., 500 cycles, £12 10s.
HIGH-TENSION D.C.
12 volts to 600 volts, 100 milli -amps. - - £7 10s.
12 volts to 1,200 volts, 80 milli -amps.- - £14
24 volts to 1.500 volts. 50 milli -amps.- - £14
1,500 volts to 120 milli -amps. - - - £17 10s.
2,000 volts. 400 milli -amps. - - - - £30

"2,000 volts, 500 mili-amps. - - - - £40
2,000 volts, 1,000 milli -amps. - £52

DIX - ONEMETERS
are the Best Bargain ever offered
to Radio users. £10 worth of
precision, Multi -range Mirror
scale, Jewelled knife-edge 55/
Instrument -for .. .-. -
NEW A.C. Model " One -
meters." Ready now. Ask for
A.C. Leaflet.
MELODY MAKER VIOLINA.
When selecting a Loud -speaker for
the New Year, buy a "VIOLINA."
The purest ever manufactured. It
is a five -guinea model which we are
selling at 25/-. Come to our
show -rooms and hear it.
MORSE KEYS of every kind, from 2/6 to 12/6.
FAMOUS " DIXON " CONTROL -OF FILA-

MENTS, AUTO. UNIT, in polished case, 15/-.
REED UNITS, Brown's " A," for Cone Loud-

speakers, 14/-. Double-acting  Viola Units,
15/6. Skinderviken, 8/.. Western Electric, 10/6.

HEADPHONES, L.R., 3/- per pair. H.R., 5/6.
WAVEMETERS of all kinds, short, broadcast, and

long, from £1 15s. upwards. All ranges in stock.
RECEIVERS. Mark 11B, 2 -valve, £2 10s., complete

with valves, loud -speaker H.T., and L.T., £4
Polar 4 -valve, £6 10s. Marconi-Magnairox, 3 -valve,
£5 15s. Western Electric 3 -valve, £6 10s., and
dozens of other first-class makes. Royalty paid.
Only few left. Wonderful Bargains.

AMPLIFIERS. One -valve Sterling, 21/6. Two -
valve T.B. L.F., 35/-. Three -valve T.B., L.F.
and Fig. I39L. £2 10s. Seven -valve Receiver -
Amplifier, Fig. 139 R.T., £5 10s.

Anode Converters, 400 volts £4 10s. Charging
Valve Bargains: B.T.H., Cossor, etc., A.C. to D.C.
50 m., Sale 8,'6. Eliminators, with Meter, 90',
Switches, 250 -volt Tumbler's. 6d. 8 -way Lucas for
3, 6. 3 -in. Paxolin Tubes, 4d. Crystal Amplifying
Units, 2,000 ohms, 13'-. Buttons, 1/-. Western
Electric Loud Speakers, .15/-. Violinas 25C.
Sullivan Phones, 3/-. Single. 1/6. Rubber Ear Pads
4d. per pair. Gramo. Pick-ups, 21/-. 16 -Lamp
Electric Festoons, 25/, - Gyroscopes, 15/ -. Mains
Smoothing Chokes, 1/.. 2-mfd. Condensers, 2' -
Remote Relays, 10I, Pushes, 6d. Sterling 1 -Valve
Amplifiers, 22/6. -2-volt T.B. Amplifiers, 32 6.
Inert Fuller, 1 i cells, 1/-. 4 -range B21 Testers.
A.C. or D.C., 200 m/a, 4 amps. 6 volts, 120 volts,
40/, Large Steel Horseshoe Magnets, 3/6. Bar-
gain Sale of Marconi 1 -Valve and Crystal
Detector Sets, as new, with Valve, 201.-, cost £5.
MANY MORE BARGAINS
are listed in our new 72 -page Illustrated Catalogue.
Send 4d. in stamps, it will save you pounds.

ELECTRADIX RADIOS,
218, tipper Thames Street, E.C.4.
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TECHNICAL NOTES.
(Continued from previous page.)

echoes is really more natural, since it adds
" colour " to the music or sound. The
correct amount of damping must be obtained
to prevent- deadening the music (too much
damping) or to obviate difficulties due to
reverberation (too little damping and too
much echo);'

Considerations of this kind, which are
 highly important in the broadcasting studio,
are also quite important to the broadcast
listener, and it is well worth while to try a
few experiments with the loud speaker in
different positions, and facing in different
directions,.so as to obtain the best repro-
dtiction.

The Snag in Selectivity.
In these days of multiple stations and

DX reception the advantages of selectivity
are constantly emphasised, but I think
it is not generally appreciated that selec-
tivity may be overdone.

Of course, you know that (speaking
generally) in a wireless circtilt (as in other -
vibrating systems) the lower the resistance 
(or whatever corresponds to resistance or
damping) the sharper the resonance. The
current at resonance in a tuned circuit is
greater the greater the voltage induced in
the circuit, and is less the higher the effective
resistance of the circuit. The capacity of
the condenser, or the inductance of the coil,
used in the circuit dces not affect the
calculation once the induced voltage and the
resistance are known.

Since a high -frequency amplifying valve -
may be regarded as a voltage -operated
rather than a current,operated" device, it
might seeni that hest 'results, that is, greatest
amplification, would be ,obtained by makirig
the coil very large. .When we irferease the
indUctance of a coil by increasing the
number of turns, however, we also increase
the resistance, and the increase in resistance
nullifies to some extent the advantage
gained through'the use of a larger coil.

When Flat Tuning is Better.
The selectivity of a tuned stage in a

receiver depends upon the resistance of the
circuit. In low -resistance circuits the
selectivity, as already mentioned, will be
better than high -resistance circuits. This
is usually illustrated by means of a curve
showing the voltage across the tuned circuit
plotted against the frequency. With con-
siderable damping (low selectivity or flat
tuning) the peak of the curve is broact or
the lower part of the curve covers a con-
siderable range of frequency : with little
damping (goode selectivity or sharp tuning)
the peak of the curve is sharp, or the lower
part of the curve covers a much smaller
range df frequency.

Since practically all the resistance in the
tuned circuit is in the coil, it follows that.
carefully constructed and low -loss coils
should be used in a high -frequency circuit.
A coil can, however, be made so good from
this point of view, that it cuts out side -
bands, and may, therefore, even distort the
received signals, in the sense that it cuts out
some of the features which tend to increase
their naturalness.

It is generally considered that if the ratio
of the reactance of the coil to the H.F.
resistance (at the same frequency) becomes
much more than the figure of 230, side -band
distortion will result.

" Mechanically and
electrically perfect "

Ociw'rcroto%wt

Why Columbia
Batteries are cheapest

Columbia
No. 4780, ho volts type: 22167

The amount of electricity producing
material in a dry battery is decided by the
total weight of the battery, Obviously, the
greater the weight, the greater the proportion
of electricity producing material.

Now, the average weight of a 60 -volt battery
is 5 lbs. The weight of the 60 -volt Columbia
High -Capacity Battery is 13 lbs.-21 greater
weight, consequently about .3 times more
active material.

You pay 22/6 for the Columbia High -
Capacity Battery, therefore you should pay
not more than approximately 6/5 for any other
60 -volt Dry Battery of equal quality, and
weighing 5 lbs., on the market.

And remember that the Columbia High -
Capacity Battery is manufactured by the
National Carbon Company, the world's largest
and most famous battery manufacturers,
and is sold under their full guarantee.

J. R. MORRIS
15, Kingsway, London, W.C.2.
Scotland: J. T. Cartwright,3,Cadogantit.,Glasgow

PERMANENT DETECTORS REFILLED
All Makes. Any combination. 11- post free.

Satisfaction guaranteed or money returned.
New Springs free with each refill.

Trade enquiries invited for all refills.
E. THORNE, 1, Eton Terrace, Richmond, Surrey.

D-XELLENT !

DX COILS
From 1 /- D X COILS, LTD. London, E.8.

'7A WHITELRIE VALVE,aHOLDER.

1}'Q,A64,71
r'44,gf

213
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CONDENSERS -7----

of QUALI TY 1
= No mass production methods are employed in the 2
= manufacture of Camden Condensers. Every Con-
= denser is stamped with a Serial No., and accom-

panied with a guarantee of 6 months' real service.
= Telegrams: KAMELCO, Telephone: Runcorn 109.

Send for list and pires to
2 Camden Electrical Co., Stanley Chambers. Runcorn, =

111111111111111111111111111111111111111111111111111111111111111H1111111111

EVERYTHING RADIO ON

5 TER*
wOOLLORIDGE

RADIO co, LIMITED.4)&22 LISLE STREET:
LEICESTER SR, LONDON.W.C.

R'R
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Gives you the fullest value for
your money and improves any
radio receiver. Be safe ; ask
for Mullard P.M. Valves.

Mullard
THE  MASTER.- VALVE



POPULAR WIRELESS February 18th. 1928.

041

SPECIALISM 1/4/
cOQUENCYAMPL/F/C

This diagrammatic sketch illus-
trates the effective way in which

&'. Bi-duplex
wiretwound H.F. Choke (9 9)

deals with H.F. currents.

RESISTANCE

CAPACITY

COUPLER

illligexc Wire-twyo voduilersIst 

Type A. 20 -.
Type B. . 22 6.

YOU --one of thousands aresatisfied cnly with real
QUALITY in wireless reproduction. In the past,

tens of thousands were content with very poor reception
provided they could tune in a few stations at audible loud-
speaker strength. But the time is coming when the public
as a whole will insist on really good reproduction, and,
what's more, many already know they can get it by using
R.I. & Varley components. We have made a special study
of all forms of L.F. Intervalve Coupling, because we realise
the necessity for QUALITY if radio is to be really worth
while.
The famous Bi-duplex winding, developed and perfected
after years of research, has been incorporated in our
Resistance Capacity Couplers, and has resulted in'a degree
of real tonal purity hitherto undreamt of. The National
Physical Laboratory Curves of our R.C. Couplers and
Straight Line Transformer show that a wonderful degree
of amplification has been attained, together with remark-
able uniformity at all audible frequencies. That explains
why you can hear the deepest bass notes and yet lose none
of the high frequencies when using the R.I. & Varley
Transformers or R.C. Couplers.
In this connection it must be remembered that no matter
how good an L.F. Transformer or R.C. Coupler may be,
distortion is bound to result if the H.F. Choke fails to choke
back the H.F. currents efficiently.
Here again our Bi-duplex winding has enabled us to pro-
duce a component which for negligible self -capacity,
minimum external field, extremely small dielectric
hysteresis, and maximum choking efficiency over a very
wide range, has no equal on the market to -day.

General Purpose Transfol:-.
3.5/-

" Popular Wireless " writes-" It must have been very
skilfully designed for it gave results far superior to those its
price would lead one to anticipate. We must admit it falls
very little short of transformers in the one pound class."

THE MARK OF
Kin,gsway House, 103, Kingsway, London, W.C.2.

Comparative curves shqwing
relative choking cfficiencieti. It
will be seen that the R.I. &
Varley H.F. Choke-distributed
capacity 25 microfarads--chokes
efficiently over ,a range of from
30--4,octo metres (to,000 to

75 kilocycles).

Ric'
Straight Line Super

Transformer
25. -

BETTER RADIO
Tole Nolte Holborn 5.303.
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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 Gotch, Ltd.; and for Canada : The Imperial News Co. (Canada), Ltd. Saturday, February
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"SEEING" ACROSS THE AILANTIC!
POPULAR WIRELESS. Ikbruary 25(h

No. 299. Vol. XII.

°pular
ireloss

Every Thursday
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INCORPORATING "WIRELESS" February 25th, 1928,

Special Features In This Issue

A New Tuner Unit. Won't Your Set Oscillate ?
THE "HANDYMAN" TWO

A very economical receiver, suitable for the reception of short-, medium- and long -wave stations, using home-made coils

An L.T. Charger For A.C. Mains. Indoor Aerials
Beware of The Mmfs. "Gingering" The R.S.G.B.

Chariot's Hour " is a very popular feature of 2 L O's programmes. Our cover photograph shows M. Andre Chariot and his
Company before the microphone at Savoy Hill. Note the silence cabinet " at the back. In this secluded and soundproof com-
partment the announcer makes his announcements, with a clear view through the window of the studio and all that is going on in it.
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2 Mtcrofaraci, Type 73.13.
'corking voltage i50 v D.C.

Price 3/6

Sheer Superiority
has put and kept Dubilier Con.
densers at the top of the tree since
radio sets were first constructed.
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POWER PEP
PUNCH

More power-greater volume --more of every-
thing that counts in an H.T. Battery.
Marconiphone H.T. Batteries provide smooth
" free -from -crackle " power, giving greater
sustained volume than you've ever heard
before. Right through hundreds of pro-
grammes -- never a falter - clear, life -like
tone until the end.

The secret of this constant power lies in the
specially large z cells, the unusually small in-
ternal resistance, the purity of the chemical
compounds and metals, the infinite care in
manufacture and assembly, and other features
only to be found in a Marconiphone Long -
Life H.T. Battery.
MARCONIPHONE HIGH TENSION BATTERIES.
B.510 .. 66 volts .. £0 12 6
B.157o io8 £1 1 0
B.517 .. 6o volts .. .. £1 0 0
13.497 66 volts " Popular " £0 9 6
B.496 ro8 volts " Popular " £0 15 6

 MARCONIPHONE GRID BIAS BATTERIES.
B.500 .. 9 volts .. .. £0 2 0
B.251 16 volts . . £0 3 6

THE MARCONIPHONE COMPANY LTD.,

(Dept. P), 210-212, Tottenham Court Road, W.1.

1144APrONIPHONE
HIGh TENSION BATTERIES

B 564
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new

Life
into your

Gramophone
pURER tone-more realistic reproduc-
tion - band - strength volume-no
needle scratch-controllable volume
these revolutionary improvements

can be yours if you fit the 313r0W11 Elec-
trical Pick-up to your Gramophone and
connect it to your Wireless Set and Loud
Speaker. No matter how old your gramo.
phone-how worn your records-this
wonderful little instrument will completely
transform them. Ask your Wireless
Dealer to show you, for the first time,
how realistic gramophone reproduction
can be. The JIROWII Electrical Pick-up
costs

eby
with the

ELECTRICAL
PICK-UP

&at S. G. Brown. Ltd., Western Avenue, North lotus, London, W.3.

ia) 1888

Popular Wireless, February 25th, ms.

THE WORLD'S FIRST
TELEVISION JOURNAL

CONTENTS
Seeing Across the

Atlantic.
How to Make a Simple

Televisor.
Television 1873-1927.
Commercial Television.

By the Editor.
Optical Projection. By

Professor Cheshire,
C.B.E., A.R.C.S.,
F.I.P.

Glimpses into the Future
No. 1. " Television
in Warfare." By R.
Heath Bradley.

How to Make a Selenium
Cell.

Light -Sensitive Cells.
Noctovision.

No. 1
NOW

ON SALE

MONTHLY

" E W absorbing-
captivating. The

World's first Tele-
vision Journal comes
to you bringing the
first official informa-
tion of the most won-
derful discovery of the
twentieth century-a
complete history of
Television from 1873-
1927 and telling you
how to make a Simple
Televisor.

Read what Tele-
vision means to the
world in peace or war.

Follow the romantic
story of the Light -
Sensitive Cell.

" Television " will
stir your imagination
from cover to cover.

You will look for the
second number with
impatience. Re one of
the first to enter this
new world. Get your
copy of No. 1 now.
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Met -Vick Components make the most of a Set

WHETHER you are building the Met -

Vick three or four Valve Sets or any
other set, you cannot fail to get successful
and satisfactory results if your components
are Met -Vick. Most of the lines shown here
are alreadywell known amongst enthusiastic
constructors and listeners; yet for those
who have not yet used " Cosmos " Com-
ponents, here are some details :-
A.N:P. (Astatic Non -.Parasitic) Coils.-These new
" Met -Vick " products provide a clever solution of a difficult
problem. They overcome, simply and efficiently, the three
difficulties associated with H.F. amplification, namely :
Magnetic coupling between coils, Stabilisation, and Parasitic
Oscillation. List 4117/8.

Resistance Coupling Uni ts.-" Cosmos " (" Met -
Vick ") Resistance Coupling Units are well known to all
wireless enthusiasts. The " V " type can now be obtained
fitted with new " Met -Vick " A.C. Valve Holder. The latter
is also supplied separately. List 7117/8.

Valves.-" Cosmos " (" Met -Vick ") SHORTPATH Valves
for 2-v. and 6-v. battery working are available at most
good radio dealers. The new " Cosmos " (" Met -Vick ") A.C.
Valves are also available. These make possible the opera-
tion of a set from the electric -light supply without any of the
aggravating " mains noises." A special disc adaptor enables
a battery -set " to be easily converted without re -wiring.
Lists 4117/3 and 7517/8.

Battery Eliminators.-" Met -Vick " Battery Elimina-
tors are supplied in two models. The 13.T.-G.B. Model
can be used on various supply voltages of 40-roo periods.
Grid Bias tappings are provided at 5, 10, 15, and 20 volts.
A high voltage (up to 25o volts) can be applied to the last
valve. The L.T. Model gives an output of 5 amperes at
4 volts without hum. List 7117/8.

MET-VICK
(COSMOS)

For a complete description ofthe full range of Met- V ich (Cosmos)
Components, ash your dealer for a copy of Booklet No. 4117/6.

Metro -Vick Supplies Ltd
155, Charing Cross Road,

London, W.C.2.
/96

Met -Vick
Battery

Eliminators

*Mg ou' eSu -Mich 25E. Ouildimq10,:93. 9 quiA,93in4fainithopm;
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TEAM WORK
SILENTLY and swiftly they swing across the stage. Twisting and

twirling, tripping and turning. Four acting as one. Each in perfect
unison with Or rest. Team work.

Team work is as essential to success in Radio as in ballet. Choose a
team of Cossor Valves* and, for the first time, know the full capabili-
ties of your Wireless Set. Because every Cossor Valve is designed to
function correctly with its neighbour, your Set will take on a new lease
of life. It will give you purer tone, far more life -like reproduction
and greater volume-for less upkeep cost, too.

* Your nearest Dealer stocks Cossor Valves for
every purpose, for 2, 4 and 6 volts. From 10/6.

give you
Distance

Cossor

Advt. A. C. Cosscr, Ltd., Highbut 1. Grove, London, N.5.

VALVES
Clarit y
& Volume
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Scientific Adviser I
Sir OLIVER LODGE, F.R.S.

NORMAN EDWPCRDS, M.Inst.R.E., M.R.S.L., F.R.G.S.
Technical Editor : G.V. DOWDING, Grad.I.E.E.

kEditor : il
Assistant Technical Editors : K. D. ROGERS, P. R. BIRD, AG. P. KENDALL, B.Sc., A. JOHNSON RANDALL. ,11.fk'

RADIO NOTES AND NEWS.
Sensational News-Interference from Carnarvon? Our Limerick-The Time . .

Place . ..-And the Opportunity-Try Langenberg-Earl Haig and Radio.
Is Criticism Desirable Y

AREADER, whose letter I esteem
because it shows that he is moderate
in expression and sees two sides

of a question, writes to the Editor suggesting
that my criticisms of the B.B.C. are un-
necessary and, in fact, petty. My friend
does not need to exert himself in order to
convince me that the B.B.C. is doing well ;
I have said as much many times. But
on the principle that a good blade is worth
a lot Of polish, I certainly have been guilty
of harping on one or two strings-this
metaphor is becoming mixed-because I
see one or two indubitable specks on broad-
casting.

Faults of a Friend.
CRITICISM, of course, is not necessarily

complaint alone nor praise alone ;
it is an appraisement of merits and

demerits, as the critic finds them. It is a
test which any perpetrator of matters
submitted to the public taste should
welcome. " P.W.". has always maintained
its freedom of thought and speech, and
is no lap -dog of any clique or outside
organisation. It- is a good friend of the
B.B.C., but for a discussion of the propriety
of being blind to a friend's faults, please
see Shakespeare's account of the quarrel
between Brutus and Cassius.

Sensational News.
AND mighty good news, too I under-

stand that the proprietors of the
Gilbert and Sullivan copyrights have

partially lifted the taboo which they have
hitherto placed on the broadcasting of
the music of the operas. We shall await
with impatience to see what the B.B.C.
does about this. Talking of cruel criticism,
only to -day I have read in a London
evening paper, generally respected far
its moderate views, the following, written
by its wireless correspondent: " The tears
of listeners flow too copiously." Gilbert
and Sullivan will dry them,

Interference from Carnarvon ?
THERE are still complaints of inter-

ference from the high -power station
- at Carnarvon, and the sufferers

hatie my sympathy. But it is only fair
to report that I am reliably informed that

broadcasting can .be received on the station
itself, without interference, on quite an
ordinary receiver plus a simple wave -
trap. The station officials have interested
themselves in the matter, and I understand
they have frequently visited complainants
and helped them to -overcome the trouble.

Our Limerick,
OUR unfinished Limerick about the

young plumber of Aintree (" P.W.",
February 11th) appears to have put

the poets on their mettle. The winning
line, by E. Y. M. (Leyton), is : " So they
hung Captain Eck on a plane -tree."
This won by half a hair from " Hence the
letters, ' Dear Sir, a complaint re'"
by W. H. (Poplar).

The Time . . .

THE time is March 1st, the first of that
blustery month when hares go mad,
and which contains certain mysterious

things called" Ides." It is the time for you
to secure an introduction to three sets

-The

which have been well tried and proven
sound-the' Ediswan " R.C. Threesome,"
the Mullard " Master Three," and the
Cossor " Melody Maker." These are all
three -valve sets with the reputations of
the respective three famous manufacturers
behind them.

. . The Place . . .

THE
place is in the March issue of

" Modern Wireless," an all-round,
reliable and comprehensive shilling

radio monthly magazine; a " P.W." grown
portly. Whenever I get hold of a new

Modem Wireless " I feel the thrill of
the real mag-maniac ; pictures and diagrams
galore, interesting headlines which arrest
the . attention, writers with names of
weight ---that's " M.W." at a glance.
A perusal at leisure will convince you that
it is " your bwn magazine." Even the
printer's ink Smells nicer than is usual.
Finally

(Continued on next- page.)

WARSHIP WHICH WORKS BY WIRELESS.

Without a single man on board her, this great warship-A.11.S. " Centurion --can se eammtety Jontrohcd by
radio. She has been equipped by the Admiralty as a target -ship, and by means of the marvellous machinery in

her hull she is worked by wireless from another ship, which may be miles away.
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NOTES AND NEWS.
(Continued from previous page.)

. . And the Opportunity.
THE great opportunity which will knock

at your. door on .Mad March 1st -
is that of yOur being able to acquire

a shilling pictorial blue print of the three
sets, plus a magazine worth half-a-crown, for
one shilling, by buying " Modern Wireless."
Being optimists, the " M.W." people are
hoping the machines won't seize up before
enough copies to cope with the demand
are run off. Take this tip : place an order
now, and so spare your faithful annotator
from the pain of imagining thousands of
" P.W."-ites kicking themselves because
they are too late. Our Mr. Dowding deals in
the magazine most thoroughly with these
three famous sets.

The Noble Six Hundred.
AFTER that brief spell of business,

pleasure. Radio boys and coming
Lindberghs " might note that the

R.A.F. wants 600 aircraft apprentices
between the ages of 15 and 16. A number
of trades are open to these fellows, including
that of wireless operator -mechanic. For
a healthy lad with nothing else in view
at the moment, this is a matter worth
considering. The R.A.F. is a service
to be proud of. Join the R.A.F. and learn
what it is to be a dicky -bird.

In the Skies.
HOW sad it is that the enthusiastic

specialist to often lives in the skies,
in a wonder -world of his own con-

ceiving. One would have expected that
clever' engineer, Captain P. P. Eckersley,
to have a fairly good contact with the
earth. Yet, according to him, British
listening has so far been conducted upon a
technique in which the average listener
has been content to listen to one programme.
If he knows, as all the country knows, that
no such content has ever existed, why did
he Adopt that technique ?

A German Neutrodyne.
IHAVE received from G. Schaub, of

Charlottenburg, details of a four -valve
Neutrodyne receiver, which fresents

rather novel features. The aerial coupling
is aperiodic ; there is a neutralised H.F.
stage, and Reinartz-reaction coupling.
Control is provided by one knob only, and
the calibration' of the scale is in metres.
Tuning from 200 metres to 2,300 metres is
possible without' change of coils. There is
also a key which prevents the use of the
set by anybody unauthorised.. I do not
often worry about foreign goods, but this
looks O.K.

Knights ! Try Langenberg.

CRYSTAL users need not think that they
arc limited to this country, for it
appears that Langenberg is specially

favourable to them. W. 0. (Wandsworth
ComniOn, S.W.), with an old set, got
Langenberg with no effort at all. The tide
of practice has set towards the use of
valves, but there is no doubt that by a
scrupulous nicety of design a crystal set
can give much fun and good results. See
our " Lo -Loss " circuit.

A Determined K. of the C. -W.
T SHALL never forget H. K. R., of Maw -
1 nan, near Falmouth, because he writes

to me with a gimlet or a triple -split
goosequill, at an angle of about 30 degrees,
counted anti -clockwise. Only my devotion
to my job and my correspondents gave me
the nerve to plough through his very
interesting letter. Well, my friend of the
acute caligraphy is an inveterate Knight
of the C. -W., and expects to put the valve -
makers out of a job. He has brought
reception by crystal to a fine art and the
Continental stations come 'in when he
whistles. What -this man could do with one
valve does not bear thinking about.

tlflifli1111111611616MUMINMffinlffil61916116161111111ffiles:

SHORT WAVES.
A super loud -speaker which can turn the

sound from a crystal set into a volume louder
than that of the Albert Hall organ has;

been brought to this country from the Continent.
All we can say is-why 2-" Daily

Herald."

LOGICAL
" Wireless has come to stay," we read in a

daily newspaper. We think this must be so,
because we've heard several people remark
that theirs simply won't go.

* *

Customer : " Will you allow me some-
thing on my old valves ? "

Salesman : " Well, we'll allow you to take
theni home, sir."

We read in the " Daily Express " that : "The
house cat may be a source of wireless inter-
ference . . . there is a good deal of electricity
generated in the cat's fur, as well as plenty of
static when she parades on the backyard
fence.* . . The cat thus becomes a potential
source of radio interference."

It looks like a hard winter for the household
cat.

' COLLEGIATE WIT.
Radio Fan : " I picked up W G Y last

night."
Auto Fan : " Huh, wouldn't she give you

her full name P "-" Radio News."

The bust of Dante which adorns one of the
Scottish B.B.C. stations was recently referred
to during the Children's Hour. This troubled
one small child very much, and the next day
a letter was received asking what had hap-
pened to the " busted Auntie."

Dr. Sawbones : " Yes. I know a broken
leg is mighty painful ; but I'll give you some
sort of anodyne."

Radio Fan : " Oh, I can't afford anything
so expensive. Better give it just an ordinary
set."

ADVANCEMENT.
My mother sang me lullabies

Before an open fire ;

Though she had other work to do,
She never seemed to tire.

De Forest and the others have
Relieved maternity.

Now mothers leave their lullabies
To Station 5 G B.

Fimmiiimmummaimummumilummingimmunniit;

Earl Haig and Radio.
THE lamentable loss of that great man,

Earl Haig, reminds me how keenly
he valued the services of wireless

and wireless men. The Armistice was
concluded on November 11th, 1918. You
may imagine how busy the C. -in -C. was
at such a time. Yet on December 1st he
found time to write to the Marconi Company
expressing his " very real appreciation of
the good services performed by wireless
telegraphists throughout the war."

An Historic Valve.
THE radio message sent by Marshal

Foch acquainting the troops of the
fact that they had to stop the " hate "

at 11 a.in. on November 11th, 1918, was
intercepted officially for the authorities
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in this country by a naval rating under
my control. I bagged the valve he was
using at the time. I had a clean conscience
in so doing, because it was a " try -out "
given to us by a Yankee naval officer.
I have it still, though I feel that I ought
to offer it to some society for preservation.
But I cannot bear to part with it.

Loud -Speaker News.

ON February 28th, 5 G B will broadcast
a programme called The Open
Road," which appears to deal with

all the methods of getting to the seaside.
If you have never heard the voice of that
human dynamo, Lloyd George, you will
be able to do so on March 1st, when a
speech by him will be broadcast by 2 L 0
and 5 X X. On March 3rd, Belfast will
present an animal programme in which
birds, butterflies, and elephants will take
a part. If the. B.B.C. can stage an argument
between a butterfly and an elephant, I
will never mention Chamber Music again.

West -End Note.

LEARN that there has come into exist-
ence the Queen's Park and' District
Experimental and Technical Wireless

Club. Hon. Sec., Mr. F. Batho, 37, Enbrook
Street, Queen's Park, W.10. Well, a good
name is half the battle-and this is a whale
of a name. We wish it proportionate
success.

Empire Broadcasting.
AN. F. (N.S.W.), in the middle of

. listening to 5 SW via 2 F C, takes up
his pen to address a few remarks to

us on the subject of Empire broadcasts.
He does not like the B.B.C. saying that
they are not prepared to finance these
broadcasts heavily, and suggests that it
would be good business for the country if
they did. The money paid to the B.B.C.
is paid by listeners here, and ought to be
spent in their service. But I heartily agree
that Britain ought to broadcast to the
Empire, and I consider it should be a
separate service, subsidised by the Govern-
ments concerned.

That Electric Boy.
BESIDES making rain the radio waves

are now credited with having electri-
fied a boy. Well, if that boy grows up

to be a waiter he will be " discharged.
According to the report, candlesticks and
iron bars exhibit uncontrollable agility in
his presence, and I should like to have him
around on the days our jobbing gardener
comes. All these wonders have occurred
since the boy's home got a wireless set.
What will happen if they buy an electric -
iron beggars the imagination.

Ask Me Another.

HERE is a variant of an old joke, which
may, however, be new to some of you.
An unwary dealer promised his

assistant to pay commission on -sales at the
following rate : For every set sold, a
farthing for the first valve leg, a ha'penny
for the second, a penny for the third, and
so on, doubling it each time. The assistant
promptly sold himself a seven -valve set for
cash and demanded his commission. Would
a ten -pound note cover it Y Quick ! Yes
or n o I

AIU L.
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WHEN we deliberately connect capacity
across a coil in the shape of a
variable condenser, we have a

tuned circuit. We can tune out one station
and tune in another. For maximum
efficiency we are told to keep the capacity
small and make the coil as large as possible,
for we always have the choice of a small
coil and large capacity or large coil and
small condenser.

Unfortunately, capacity is 'not such a
definite thing as we assume. It is impossible
to separate inductance coils from capacity.
In fact, it is much more difficult than it
would seem at first sight to keep this

capacity of ours from getting mixed up in
parts of the circuit where we least want it.

Even tiny traces of capacity have most
startling results when they crop up in the
wrong places. It is for this very reason
that the beginner who starts out quite
gaily to build a 4 H.F. receiver will find
himself enmeshed in an infinity of curious
capacity effects. These effects generally
make- themselves felt and heard in a
multitude of subtle sounds from a mighty
rushing wind to the 8,000 p.p.s. whistle of a
bat on the wing.

Worried "Wireless Wizards " !
But let no beninner be dismayed, for

these very mmfds. have worried wireless
wizards before him. When they gaily
started out to make 4 H.F. receivers some
six years ago, these very capacities made
them stop to think.

Indeed, they thought for four or five
years-hard. Then came the neutralised
circuits. But even then the mmfds. were
not beaten. They bobbed up again with
parasitical oscillations very difficult to
detect.

Before we measure the size of some of

f
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You cannot be too careful when building a receiver, for even tiny
traces of capacity have most startling results when they crop up

in the wrong places.
By E. A. ANSON.

these unwanted capacities, let us get
some idea of what they look like, for
unwanted capacities do not build
themselves into exquisite little con-
densers easy to behold.

Two conductors separated from
each other by an insulator have capacity
even if they are a mile apart. The closer
they are together the larger becomes this
capacity. The further apart, the smaller
the capacity. When one conductor is
charged with positive electricity the other
prefers negative electricity.

If a machine that generates A.C. is con-
nected across A B, in Fig 1, it will make
first one side positive and then the other.
The effect of this is to make it seem as if
a current actually flowed through the
condenser. Of course, in reality, the con-
denser is a good insulator and no D.C. can
flow through it. But, by a sort of trick, the
condenser can be made to pass current
as if it were a conductor.

It can be calculated mathematically
exactly how much current will flow for any
given frequency. Roughly, the higher the
frequency the more current flows. Thus,
when we come to radio -frequencies, quite
small capacities can pass quite appreciable
currents. On the fairly short waves that
the B.B.C. use, tiny capacities can pass
large currents.

Some Condenser !
Incidentally, capacity is measured in

farads. Nobody has ever used a condenser
of 1 farad capacity, for it would be about
as large at St. Paul's and quite unsuitable
for one -hole fixing. So most of our conden-
sers are measured in microfarads or micro-
microfarads. You generally place a 1 mfd.
condenser across your H.T. A microfarad is
a millionth of a farad and a micro-microfarad
is a millionth of a microfarad. The average
tuning condenser has
a capacity of .0005
mfd., or 500 mmfd
The mmfd. system
saves a multitude of
ohms and is -generally
responsible for get-
ting the wrong answer
when you embark on
mathematics.

Now it is these
mmfds. that cause
most of our wireless
troubles. Like vita-
mins and disease
germs, it is our little
mmfds. that count.
The lower the wave-

length the more they count. Where do
these mmfds. lurk in our receivers ? How
can we minimise them ? Well, take an -
ordinary 1 H.F. detector (Fig. 2).

Why the mmfds. are everywhere
In some places they don't matter, in

others they will make you gnash your
teeth. Look at the far end of the aerial.
There is an egg insulator. One side con-
nected to the aerial wire and the other to
the mast. In wet weather this is almost the
same as saying that the egg insulator is
connected to earth on one side and to the
aerial on the other. Thus we have a con-
denser. At this end of the aerial any con-
denser will leak away or by-pass away the
H.F. voltage in the aerial.

An Aerial Insulator Tip.
If we connect our egg insulator in the

normal way, we will introduce a capacity
of 2 mmfd.. But there is  a better way.
Connect each eye of the insulator without
crossing the connecting wires. This way
gives a capacity of only .6 mmfd. At the
receiver -end the mmfds. do not matter so
much, for they all get lumped in with
tuning capacity, but even then they all
add up together and make it impossible
to get down as low as possible on a given
coil.

Thus, at the down -lead end, unwanted
capacities decrease the minimum capacity of
the condenser. So they are best avoided.
Most good tuning condensers have a mini-
mum capacity of about 20 mmfd. An
average aerial has a capacity of about 250
mmfd. For this reason it is best to keep
down -leads clear of all objects and leave them
uninsulated, for insulation such as rubber has
a greater capacity effect than bare wire spa-
ced in air. In addition, when the insulation

(Continued on next page.)

A few examples of the places where stray mmfds. may make a tremendous
difference to reception. Aerial insulators, coil holders, and valve electrodes

all have inherent self -capacity.
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/ BEWARE OF THE
MMFS.

(Continued from previous page.)
-4.----------4--------*

becomes wet, it will surely lead to ineffi-
ciency,

The tuning coil has self -capacity.
Nobody has ever built a tuning coil without
capacity, but the smaller the self -capacity
the better.

Now we come to the valve itself. Between
its electrodes there will be lurking mmfds.
Small, but ha,Z7ing baffling effects. The
following table shows what may be expected
here.

It may be interesting to explain how
these small capacities were measured, in
case others may like to rig up the fairly
simple apparatus and make a few tests
themselves.

How They Were Measured.
A wave -meter with a calibrated vernier

was oscillated at 400 metres. Coupled to it
inductively was a simple condenser and
coil connected to a valve voltmeter. The

Valve.
Grid

to
Fil.

Mmfd.

Grid
to

Plate.
Mmfd.

Fig. of
Merit
Grid
to

Flmnt.

Grid
to

Plate

D.E.H. 210 4.5 5.5 1.27 -85

2 2

D.E.L. 210 4.0 4.5 1.5 1.28
2 2

D.E.2 H.F.:3.5 4.0 1.3 P7
2 2

Valve holder 2.0 1.0 1.8 1.8
2 2

valve voltmeter measured the exact voltage
and resonance point.

The capacities to be measured were placed
across the terminals of the wave -meter
condenser. Then the wave -meter was turned
to resonance by adjusting the vernier. The
amount that the vernier had to be decreased

in capacity gives the added capacity of the
condenser being tested. The vernier con-
denser gave a capacity of 6 mmfd. for a
1800 swing.

If the capacity under test were good
electrically, the H.F. voltage before and
after inserting the condenser to be measured
was very nearly the same. The figure of
merit in the table gives the ratio of
H.F. voltage before and after. The bottom
figure " 2 " is the voltage before adding the
capacity. The top of the fraction gives
the H.F. voltage after
adding and retuning
carefully. The nearer
the new voltage is to
two the better the di-
electric of the capacity
under test. Thus a
capacity of certain two
wires in air was 4
mmfd., and the fraction
or figure of merit was
2-, showing that the
added capacity was a
perfect condenser.

Well, to get back to
our H.F. valves. A
dreadful thing happens
due to the capacity of
the electrodes. The 4
mmfd. or so couples the grid, and the plate
and H.F. voltages are apt to be fed back
and cause oscillation. Now we cure this
by neutralising and our H.F. valves have
come into their own.

Why We Neutralise.
What we actually do is to feed plus and

minus electricity to the grid out of step
with the plus and minus oscillations due to
back coupling. If we feed the correct dose
by making our neutralising condenser the
right size, the oscillations cancel out and
we get no oscillation.

In fact, we have been fighting the mmfds.
with their own tools.

But there is still our tuned -anode circuit
to consider. In it we have a tuning con-
denser of about 250 mmfd. Except for
added capacity of the aerial our anode
circuit is very similar to it. But there is an
unwanted capacity when we start to tune.
Whilst our hand is on the condenser knob
we hear that distant station, but when we
remove our hand the station goes with it.
All caused by a few mmfds. in our hand.

The instruments used during the tests described. Among the many meters of various descriptions
can be seen the valve voltmeter on the right of the photograph.
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The problem is easily cured by always taking
cam to connect the moving vanes to the
zero H.F, side of the circuit. In this case
to H.T. plus.. This capacity trouble applies
to almost all circuits, and is generally easily
cured. Remember that, provided you
shunt your H.T. with a 1 mfd. condenser,
it may be considered as at zero H.F. volts.
Of course, it may be at_any voltage from a
D.C. point of view.

Even terminals have capacity one to
another. It is advisable to keep the aerial
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and earth terminals well apart. The table
below shows what to expect as regards
terminals. The capacity will vary according
to the material in which the terminals are
inserted.

Normally it is ebonite. Two Burndept
2 B.A. terminals 11 in. long were spaced
2A in. apart centre to centre. This leaves
a half -inch gap. The measurements were
made just as for the valves, etc, :

Material. mmfd. Fig' of
merit. Remarks.

Ebonite .. 1'S 113
2

Mahogany .. 1'4 11
2

Pine .. .. 1'35 1'45
2

Deal .. .. 115 115
2

Damp paper 11 115
2

Egg insulator 2'0 115 Normal way
2

.. 1 11 Suggested way
2

Watch Those Terminals.
Rows of terminals close together may

look very pretty, but it is better to keep
them apart if possible as these results show.
Otherwise the mmfds. may play you a trick
or so in the H.F. department of your re-
ceiver. It doesn't matter about terminals
not carrying radio frequency such as L.T.
or H.T. terminals of course.

We all know the saying, " take care of
the pence and the pounds will take care
of themselves." Well, in wireless it be-
comes " take care of the mmfds. and the
mmfds. will take care of themselves.

Hence the cry of all set designers to
space your wiring well apart and use bare
wires. Above all, they always beseech
you not to break out into a system of points
to -point connection entirely different to
theirs. Painful tribulation with the mmfds.
has shown them the best way to do it after
much practical experience.

In a word, beware of the mmfds. .1
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IT is the practice of quite
a number of people to
refer to indoor aerials

disparagingly, as though they
were definitely inefficient. But
the fact is that a very good
indoor aerial- can be better
than one of an outdoor type
that may look as though it
should be good. Take the ad-
joining houses of two listeners.
One has a diminutive garden
of which he is inordinately
proud. Strung from an upper
window across this garden and
running to a small pole is
his outdoor aerial, the envy of
all his neighbours. The other
house is quite a bit higher,
but has no ?arden, and the
occupant is therefore limited
to an indoor aerial.

But making the best of a bad job, he
has fixed up an aerial system in the roof
space. Now it is quite possible that he is
able to receive on his indoor aerial stations
that his neighbour could not with a similar
set.

The Importance of Height.
There are several reasons for this: in

my first supposititious case, the aerial is,
at the one end, very badly screened by a
big tree, while at the other end the down
lead runs parallel and close to a large
metal drain pipe. Both these things will
cause severe losses and detract greatly
from the efficiency of the antenna.

The indoor aerial has a greater height, and
height, it should be remembered, is one of
the most important things in connection
with the erection of an aerial. That it is
surrounded with slates and bricks and
mortar is of no great consequence, for wire-
less waves will penetrate through these just
as easily as they do through air. That is,
except when it rains, and the roof and walls
are covered with a film of moisture. This
will, to a certain extent, act as a screen,
but not as such a damaging screen to radio
reception as that large tree that overshadows
the neighbouring outdoor aerial.

However, in these examples I have taken
a very poor outdoor aerial and an extremely
good indoor one, but the " pick-up "
qualities of a medium outdoor aerial will
be greater than those of a fairly good indoor
one. But do you want a very good aerial ?
And I hope I shall not be accused of a radio
heresy if I state that it is quite possible
that your purposes will be better served
with an inefficient aerial.

That " Background " of " Mush."
A great deal of " background " can be

eliminated by deliberately making your
aerial less efficient. You may lose ten or
fifteen stations, but in so doing you will
gain by clarifying the programmes of the
half a dozen or so more powerful broad-
casters, that you can use at any time for
providing alternative programmes. Inci-
dentally, you will also find that your
receiver has become more selective.

A good indoor aerial may be all that you
need. I aminot including a frame aerial in
this description, for this is a thing of quite
another character. Truly, it is generally
used indoors, but, generally speaking, it is
so inefficient as an antenna that its use is
confined to those who are able to employ a
very sensitive, multi -valve set.

* *
fYou may not be able to erect an

outdoor aerial, but it is possible
an indoor variety will serve your

purpose even better.
Sy G. V. DOWDING, Grad.I.E.E.

. (Technical Editor.)

* .-4.++++-4. *

- There are many different ways of arrang-
ing an indoor aerial. If possible, it.should
be fixed up in one of the higher rooms in
the house, or in a loft or attic. Height, as
I have already pointed out, is the initial
requirement, and it must not twist about
down stairways and through passages. The
best plan is to have the set in the upper
room wherein is fixed the aerial, and then
from the set run extension leads to the
downstairs room for the loud -speaker or
telephone receivers.

The Wire to Use.
If you happen to be very close to the

local station, and this is the only one from
which you desire to receive, then there is
no reason why you should not sacrifice a
certain degree of efficiency and fix up the
aerial in a downstairs room if you so desire
and it is more convenient to do so. Frac-.

A novel indoor aerial which makes use of the " silver-
ing " of a large mirror. There is a capacity connection

to this via the sheets of tinfoil which can be seen.

tically any kind of wire of till:,
insulated kind can be used, al-
though very excellent material
specially manufadured for the
purpose is obtainable from
such firms as Ward & Gold-
stone, The London Electric
Wire Co., Ltd., and others of
our advertisers. Ordinary bell
wire will serve quite well. No
elaborate insulating need be
carried out as the wire is to
be indoors.

First of all, however, a good
earth connection is required.
A lead must- run directly
from the earth terminal of
the receiver, to some point
such as a main water pipe.
A buried outdoor earth is a
very excellent device, but it

is an indisputable fact that for consistency
and general efficiency a good waterpipe
'earth has many claims for general attention.
Keeping the earth lead as short as possible,
and of stout wire, take it if possible to a main
waterpipe; one which does not go to a tank.

Make the Plumber Help.
And here is a tip worth remembering.

When the plumber comes along to do a
repair, get him to solder the earth lead to
the water -pipe. Without a great deal
of experience and a proper blow -lamp and
tools, you will find it a difficult and even
almost impossible task to do su6h a thing
yourself. A good temporary joint can be
made by scraping the pipe clean and then
very tightly wrapping the cleaned wire
round it. Proper earthing clips for making
such earth lead joints can be purchased for
a few pence each, but these cannot give you
the permaence that a well -soldered con-
nection cart. Failing a waterpipe a gas -
pipe can be used as an earth, but generally
speaking this gives only poor 'results.

The wire can be strung across the room
just below the ceiling between two opposite
picture hooks, but, unless it is a very large
room, the length Ara prove inad.equate.
Therefore, four or five separate lengths,
widely separated, can be stretched across,
the ends terminating in one down -lead at
the side nearest the set. The other ends
are left free and better reception will be
obtained if these ends are pointing away
from the station you most often desire to
receive.

Helping an Outdoor Aerial.
If this scheme is considered an unsightly

one, a wire can be run around the back of
the picture rail. But the wire should not
be taken the whole distance around the
room. From the centre of one wall it can
be run around the picture rail until it
comes to the centre of the opposite wall,
where it must terminate, or an extension be
made through the door along a corridor.
This extension must be kept in as straight
a line as possible, and if it comes to such
a point where it has to deviate greatly from
a straight line here it should be terminated.

And, by the way, this, reminds me that
here is a tip worth noting on the part of
those listeners having very small and poor
outdoor aerials. If you have only a few
feet of outdoor aerial, you can try an
extension from the point of entry indoor,
right across the room. In many cases this
will definitely result in an increase of the
pick-up qualities of your aerial system.
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GINGERING" THE R.S.G.B.
This interesting letter from the Chairman of the Association of British Radio
Societies follows the Editor's recent plea for more life in British Amateur Radio

representation.
-*-4.1- - ...... -4.- -0- ........ *

DEAR SIR,-May I first thank you for
your article in POPULAR WinELEss,

. February 4th, re the Association of
British Radio Societies.

The organisation of an amateur move-
ment is always a difficult proposition, but
with Radio Societies it is doubly so on
account of the rot that seems to have set
in ; but I do not believe that this rot is
due to lack of enthusiasm in the true sense
of the word. I find the Radio Society
member of to -day is just as anxious to
discuss Radio matters as he ever was ;
but with the coming of broadcasting he
has turned most of his attention to the
entertainment side, and I feel that we must
therefore find the interest in that branch.

Plenty of Interest.
There is certainly plenty of interest in

this particular section, the only thing I
am afraid of is the limitations of activities
imposed by the authorities and the -head -
in -the -clouds attitude of the B.B.C. I do
not know if the authorities realise the
amount of useful work that 'has been done
by amateurs, but as far as I can see they
only acknowledge one amateur and give
him unlimited license. If it is a question
of knowledge and they are quite sure of
themselves, then nothing further need be
said, and he should be on the G.P.O. staff.
If, on the other hand, they are willing to
concede equal knowledge to at least twenty
other amateurs in the country, then equal
facilities should be given for experiments to
organised bodies containing those other
amateurs.

I do not wish to rake up the amateur
transmission controversy in which the
G.P.O. showed up so badly.

I have only mentioned these points more
clearly to show the need for members of
Radio Societies to rouse up and get into
this business with every ounce of energy
they possess. To them I would say " It
is no use leaving it to your poor, hard -
worked secretary, but get in and do some-
thing yourself. Talk at your meetings,
and air your grievances as well as your
knowledge. Take an interest in the ex-
periments we are hoping to put forward in
a week or two, and give your results to the
secretary. Get into your mind that an
association is now formed that will watch
your interests and supply you with the
basis for discussion and experiments, so
that you will be certain of an interesting
evening any time you go to a meeting."

" Join a Society."
To the man who is interested in radio

and wants to know more, I would say :
" Join a society, but not just to get par-
ticulars of the set you want to build-stay
in, and when you have absorbed the know-
ledge, be ever ready to pass it on to other
new members."

To secretaries I would say : " If you are
in troublesome times, write to the Associa-
tion Secretary, who is a kind-hearted man,
with a wonderful experience. He knows all
about Radio Society troubles and can help.

Do not forget to send a postcard to L. A.
Gill, Esq., Hope House, South Reddish,
Stockport, near Manchester, and tell him
the name , of your society, your address,
and the number of members on your
register."

In conclusion, may I say to you, sir, as
the Editor of a journal that has done much
to foster the Radio Society movement, that
if at any time the organised Radio Society
movement can return all your good wishes
and your help, I feel sure they will gladly
and willingly do so.
50, Garswood Rd., Yours faithfully

Moss Side, Manchester. J. E. KEMP,

THE
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programmes, and should also prove a
boon to those who have not as yet ex-
perienced the undoubted thrill of receiving
America direct.

Again, 2 X A D has been heard making
cryptic announcements to the effect that
" this is 2 X A D, Schenectady, exchanging
programmes with the British Broadcasting
Corporation." Still the British Broad-
casting Corporation continues to put out
its usual programmes and takes no notice
whatever of 2 X A D! It certainly is a
most peculiar state of affairs.

The writer has just made a single -valve
set for the express purpose of receiving
2 X A D and 2 X A F with the minimum
of interference, disregarding any loss in
strength that may be occasioned by the
use of special means of increasing selec-
tivity. It is easy to convince oneself that
this is the right track to follow ; once a
signal, hrwever weak, has been received
clear of all jamming, it may be amplified
" up to taste," and if necessary put on the
loud speaker without sounding as badly

LOUD SPEAKER AND POLITICS.

What will be the effect of low -frequency amplifier technique upon the electorate? This amusing photo-
graph of two prospective voters suggests that the loud speaker will be " viewed with suspicion.,?

SHORT-WAVE I
t NOTES.

DAY by day the general " fade-out " on
20 metres or thereabouts is taking
place a few minutes later, and

accordingly 2 X A D's sphere of usefulness
is becoming greater. At the time of
writing he is being excellently received on
the loud speaker at 8.15 p.m., and has
been heard at excellent strength even later.
Ti Ss summer should be an excellent oppor-
tunity for transatlantic relays of broadcast

mangled as it would after being brought up
to the limit of strength by, the use of much
reaction. This single-valver will be used
in front of the same amplifier that is nor-
mally used for broadcast work, and the
final output (it is hoped !) put on the
loud speaker. There certainly is an un-
accustomed thrill even for " old hands "
on hearing really distant stations at " fill-
ing the house " volume !

That 20 metres is the wave -length of the
future for reliable long-distance communi-
cation is being proved day after day. In
spite of all that has been said about its
unreliability, the writer has been in touch
with United States amateurs on this wave-
length every night since the tests began
(twelve nights in all) at about 6 p.m.

W.L.S.
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,X'Handyman
* 

A really efficient two -valve set, on
the making of which the Handyman
can let himself go to his heart's
content. Full details in this and
the article which follows next week
enable the set, coils and !cabinet to

be made quite easily at home.
I By G. P. KENDALL, B.Sc.

4

4

BUILDING a wireless set is becoming so
easy with single -hole fixing com-
ponents, detailed wiring diagrams to

work from, and so on, that there is some

-The Completed Set wired up and ready for use.

apt to be exactly like scores of others built
by different people to the same design.
One could at least feel that it was an
individual job, and that there was no other
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The circuit employed is the popular Det. and L.F. arrangement, with reaction efficiently controlled by a
variable condenser.
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risk of our becoming a race of " home
assemblers " instead of home constructors.
How many of us, I wonder, ever really
construct any of the parts which are used
in building sets ?

Almost always all that we have to do is
to assemble some ready-made components
and wire them up, and this is getting so
easy a business that there is very little
skill required. Yet there was once a time,
only a few years ago, when wireless enthu-
siasts used to perform such feats as building
their own variable condensers (from the
raw materials, not sets of parts !), winding
their own L.F. transformers, and so on !
True, the main reason for such works of
skill and patience was that bought com-
ponents were extremely dear, and often of
no better quality than those made at home
(sometimes they were worse !).

Lost Joys.
As prices came down and finish and

efficiency went up, it was natural that
almost everyone should start using the
ready-made component, but there is no
doubt that we miss a good deal of pleasure
by so doing.

There was certainly more satisfaction in
completing one of those earlier sets, with
its numerous home -constructed parts, than
one of the present-day type, which is so

like it. Obviously, no one really wants to go
back to the days of transformer winding at

1267

home, simply because so many of the
important parts of a set are now being
turned out by the manufacturers to a
standard of efficiency which in most cases
we cannot equal ourselves. Nevertheless,
it appears that quite a number of con-
structors are feeling that things are getting
so easy that interest is being lost and that
there is not sufficient scope for their skill
and ingenuity.

The " Handyman " Two is an effort to
meet the difficulty by providing a design
for a set in which there is some genuine
home construction to be done, without
loss with a very consider-
able reduction in total cost.

The actual constructional work has been
carefully limited to certain parts which
rather gain than lose efficiency when made
at home with due care and patience, so
no one need fear that he is going to lose
anything in results by embarking on this
set. The main item is the making of the
coils, and these when finished will be found
distinctly above the average commercial
type in efficiency.

(Continued on next page)

Any " Handyman worthy of the title will be able to construct the cabinet from these details, and those
embodied in the text.
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THE
" HANDYMAN " TWO. s

(Continued from previous page.)

Details will be given for winding them for
the ordinary bands of waves between 200
and 550 metres, and 1,000 and 2,000 metres,
and also for the short waves down to about
20 metres, so that you will be able to try
for K D K A (Pittsburg) on about 64
metres, 2 F C (Sydney) on 32, and several
other interesting stations.

Another item indicated for home con-
struction is the H.F. choke, and it is not
intended that the reader should gain the
impression that the object here is increased
efficiency. Actually. the home -wound

choke will be the equal
of the average commer-
cial specimen, but, of
course, at a reduction in
cost.

It can be made in a
variety of ways, but a
particularly simple one
is to get an " Ebonart "
special choke former,
and wind this to the
specification you will
find on the box in which
it is packed. The result
is quite a good choke,
at about half the price
of a ready-made one. Of course, you will
require a certain amount of patience to
wind on the large number of turns of fine
wire, and if it does not seem worth the

trouble you can just as well use a bought
choke of any good standard make. (The
one in the original set, by the way, was

(Continued on next page.)
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THE
" HANDYMAN " TWO.

(Continued from previous page.)

actually wound on the " Ebonart " former
mentioned.)

An item over which you can save quite a
substantial sum is the cabinet, and anyone

The parts before the

E11111111111111111111111111111111 1111111111111111111111111111111111111111

COMPONENTS AND MATERIALS E
E 1 Panel, 14 in. x 7 in. x .1 or A- :in. E:

. (original was a " Red Seal " panel.
E Any good branded material).,
E i Set of parts (Hobbies) cir complete g
= cabinet for above,- about B in. deep,

and baseboard.
1 .0005 mfd. variable condenser, with

slow-motion mechanism or vernier .4.

dial (original is a Utility. Any good
make).

E 1 On -off switch (Benjamin, Igranic, =
L. & P., Lissen, Lotus, etc.).

P. 1 .0001 miniature type variable con- a
E denser (original is an Ormond. Any

' good make).
2 Sprung valve -holders (Benjamin, ES

E. Bowyer -Lowe, B.T.H., Burndept,
Burne-Jones, Igranic, Lotus, Pre- ;a:

cision, W.B., etc.).
L.-1 2 Baseboard filament resistors or rheo-

stats= to suit valves (Lissen in set. E
Any standard typo). -

E 1 L.F. transformer (any good make;
E according to the constructor's taste a
F. as to price, etc.).
= 1 H.F. choke of standard make, or =
E one " Ebonart " choke former and 1.".

1 oz. No. 36 D.S.C. wire for home E-
E winding, (Former obtainable from

Messrs. Redfern).
E: 1 .0003 mfd. and one 001 mfd. fixed
E condenser (Clarke, Dubilier,Igranic,

Lissen, Mullard, T.C.C.,W.S G. etc.).
E 1 2-meg. grid -leak and holder (Dubilier,

Igranic, Lissen, Mullard, etc.).
1 3 -terminal and one 7 -terminal strip.

E 1 Instfiating tube, 3 in. diameter and
E 31 in. long, and one 3 diameter and F.
= 31 in. long (originals were " Super 'a
= Pirtoid)."

1. Ebonite strip, 51 in. by 1 in., for coil
socket, and two strips, 5 in. by 1 in.,
for coil bases.

-5 Wire for coils, quantities roughly as
- follows : 4 oz. No. 24 D.C.C., 1 oz.

E No. 32 D.S.C. 4 oz. No. 34 D.S.C.
8. Plugs -and 4 sockets for coil fittings

(Eelex, Clix,
1 Potentiometer (Lissen).

.g5111111111111111111111111111111111111111111111111111111111111111111111111111P

who is reasonably handy with simple tools
can perfectly well build one of the simple
nature needed for this set.

You can obtain a set of cabinet parts
from Messrs. Hobbies, and put them
together with the aid of the diagrams
supplied therewith. This is quite a simple
business, and no difficulty will be experi-
enced if you first read through the notes
at the end of this article, which have been
contributed by the member of my staff

cabintt is oorapleta.

who actually assembled the original cabinet.
The circuit chosen for use'in the " Handy-

man " Two is- a simple and straightforward
one, consisting' of a detector valve using a
form of the Reinartz circuit followed by one
transformer -coupled L.F. -valve, which is
probably about the best combination
possible for a small set.

It enables you to .work a loud speaker
on your local station with adequata volume
so long as the distance is not unduly great,
and usually on 5 G B and 5 X X as well.
except, of course, in the extreme south-We,st,
west and north of the kingdom, where a
bigger set is really needed unless a very
unusually efficient aerial is used.
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So far as distant working is concerned,
the "Handyman" Two will hold its own
against any " Det. and L.F. " I have
tested during the last twelve months,
except the " Variactor " Two, which, of
course, used a special circuit which was not
suitable for short waves.

The detector portion of the set is closely
similar to the " All Wave Reinartz One-
Valver," a very successful little receiver
described in " P.W," No 273, and the coils
used are identical. The specification will be
repeated next week.

Cabinet Work.
A description of a really home-made

receiver, such as the " Handyman" Two,
would hardly be complete without details
of a, cabinet which can also be constructed
with a few tools.

The assembly was carried out entirely
with I in. countersunk brass screws, no glue
being used anywhere. It was possible in
consequence to -put the cabinet together in
a period less than three hours, without in-
cluding, of course, the time taken to stain
and polish it.

Should the prospective constructor of the
" Handyman ' Two consider the time in-
volved worth it, he can purchase the
complete set of wood parts from Messrs.
Hobbies, Ltd., at any of their branches, or
direct from their works at Dereham,
Norfolk, pride 7s. He will require, in addi-
tion to the above, two brass hinzes, in.
wide on each flange, three dozen I in,
couutersunk brass screws, twelve- brass
screws in. long for the hinges, and five or
six screws about or in. long for screwing
the ebonite panel to the baseboard, the
whole costing approximately 9s. 3d. The
cabinet parts are known as 1S,:). 9 at Messrs.
Hobbies, so do not forget to mention this
number when ordering.

Since a list of instructions, together with
all necessary diagrams, are given with the
wood parts for the cabinet, there is little
need to give full details here. It is well to
note, however, that the fitting of the

(Continued on next page.)

/As this photograph shows, the wiring behind the panel is very simple
and easy to follow, and there is plenty of goons when the valves

and coils are in position.



1270

* 4- 4 4-4444-41-4-4. - 4-4-4-  1.4-1 4. 1 4 4.1.-4- 4-1-4.-  -4 -4-4-4-4-4.4.-4.  T*

" SEEING" ACROSS THE ATLANTIC.
By THE EDITOR.loc-- ----  -- -   -- 4- 4.4. 4,4,

IT is perhaps natural that Mr. Baird's
transatlantic television experiments
should have created so much excite-

ment in the newspapers. Wireless has
always been a subject about which the
newspapers have revelled. It provides good
" copy and an inexhaustible well for
those who delight in dipping into the
future. The late Jules Verne made a success
by originating a new type of fiction-the
type of fiction which forecasts future
scientific wonders ; and he was followed
(much more cleverly and with greater
scientific accuracy and detail) by Mr. H.
G. Wells.

The Foolish Prophets.
To -day there is still just as much interest

in the question of scientifically forecasting
the future, and those clever gentlemen who
write for the newspapers, airing their views
as to what the world will be like in, say, a
thousand years' time, are always certain of
creating interest if they pick on one or other,
or all three, of these subjects : Aviation,
Atomic Energy, and Wireless Television.

It is not so many years ago that fore-
casting a flight across the Atlantic was
regared as extremely ridiculous ; and
since Sir Ernest Rutherford made known to
the world some of his experiments in " ex-
ploding " atoms there have not been lacking
people who, like Mr.' Grindle Matthews,
have dealt with the subject of death rays
and the control of atomic energy with great
effect.

Finally, in the realm of wireless tele-
vision, the prophets have quite naturally
taken up the attitude that it is foolish,' in
view of past scientific triumphs, not to
assume that the crude television experi-
ments of a year or two ago, arid the equally
crude ones of to -day, will in the very near
future be developed just as rapidly and just
as successfully as the motor car, the
aeroplane, etc.

But television, curiously enough, is a
very different proposition when looked at
closely. Even in the old days, when the
motor -car first made its appearance on the
streets, there was. definite evidence to
justify the supposition that motor -car
engineering would steadily develop. The
same with the aeroplane.

Still Very Crude.
Both these inventions have more or less

followed their original early principles and,
by great good luck, although obstacles
have been encountered in their develop-
ment, the development has been more or
less unimpeded by the limitations of nature
or, if you prefer it, by the limitations of
physical science.

When we come to television, it is a
different case. Many people, remembering
the example of the motor -car and the
aeroplane, assume that because certain
crude results have been obtained with
television, its ultimate perfection is a
certainty, and that it is merely a question
of time and further experiment before
television is, to use that hackneyed word,
" perfected," Claims have even been made

that it has been perfected already, but
these can be discredited as absolutely
unjustifiable.

Television experiments have so far led all
those interested in them up a blind alley.
Television workers, when beginning experi-
ments, have a series of avenues of approach
to their goal to choose from, and the avenues
chosen have led to interesting and, in some
cases, spectacular results. But so far those
avenues of approach have terminated
abruptly, due to the physical limitationa
imposed on the systems adopted. Distance
for the televising of a crude image presents
obstacles but not insuperable obstacles,
and there is nothing very remarkable in the
televising of a crude image across the
Atlantic. Just as there was nothing very
remarkable in telegraphing the Morse Code
signals across the Atlantic on the occasion
of the famous three dots message by Sena -
tore Marconi. It certainly was spectacular
and it indicated, quite rightly, that wireless

A GREAT OPPORTUNITY.

Free Pictorial Blue Print
OF

MOUND MASTER THREE

COSSOR MELODY MAKER

R.C. THREESOME

WITMODERN W" IRELESS

On Sale MARCH 1st
Together with a long and instructive
article on these three Popular Sets by

G. V. DOWDING, Grad.I.E.E.

Get a Copy Without Fail.
Price 11- ON SALE EVERYWHERE.

From March 1st.

telegraphy was capable of logical develop-
ment and that it had commercial possi-
bilities. But even in those days Senatore
Marconi realised that if he could telegraph
a hundred yards there was no reason why
he could not telegraph a hundred miles
and then a thousand miles, and then across
the Atlantic. It was a question of power
and the necessary facilities.

The same with television to -day. The
present system can be used for televising a
crude image across a room or across the
Atlantic, but in both cases the great ob-
stacle of detail is present. We will not
weary our readers by recapitulating the
scientific explanations of the difficulty with
regard to televising in detail, except to
state once more that to televise a picture
in detail so that it can be really termed a
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moving picture by wireless is by known
systems impossible.

" Impossible " is a big word, but we have
yet to hear of a scientific man of repute
who will definitely state that, for example,
the Baird system, or the Belin system, or
even the Alexanderson system of television
is capable of being developed on its present
lines in such a way as to make it possible
for moving pictures in detail to be tele-
vised.

We repeat again that a million syn-
chronised impulses per second is the
minimum for successful television; and
that is a radio frequency.

It must not be assumed that the articles
which appear in this journal and in our
contemporaries dealing with television are
definitely pessimistic, but we do feel that
it is due to our readers that the facts of the
present position with regard to television
should be put before them. Undue optimism
is stupid, and to indulge in exaggerated and
spectacular statements with regard to tele-
vision would be an insult to our readers.

Why Not Be Candid?
Some people go so far as to say that true

television is impossible. That is stupid,
but it is not stupid to say that television
systems as known at present are not
capable of being developed to such an
extent that true television will be possible.

A new system may be discovered any
day, but so far the scientific brains in the
country have been devoted to the subject
on and off and have realised that, with
present day limitations, both in physical
development of apparatus and in knowledge
of science, television is as far off as ever it
was from the point of view of being a
practical commercial proposition.

Undoubtedly the television experiments
carried out by Mr. Baird are extremely
meritorious, inasmuch as he has explored
to the very utmost the avenues of approach
open to him. No doubt he will go on and
will succeed in giving perhaps larger pictures
and even with less crudity, but of what use
is it to talk about television unless it is a
practical proposition and can fulfil the
functions of a public utility service ?

Let us be candid and face the facts with
regard to television, and not jump to con-
clusions, because certain highly -ingenious
and spectacular experiments have been
carried out both by the G.E.C. of America,
Mr. Baird, and others.

*4.-4

THE `` HANDYMAN " TWO
(Continued from previous poye.)

1*-4--4-4-4-4-4-4.--.-4.-..-4-4.40-4-4 *
various portions together can commence
with the sides and back, which can be
screwed together and then screwed to the
wood base.

The wood strip which goes on top of the
cabinet in front of the lid can be then
screwed in place by means of the two screws
at each end, but not before the lid has been
fitted alondsige so as to get both in their
correct positions. When arranging the
hinges, squeeze the flanges together and
countersink them level with the top of the
back of the cabinet by chiselling pieces out
of the wood. These can be fitted about 2 or
3 in. from each side.

(To be emtinued.)
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60 VOLTS
(reads 66)

7/11
100 VOLTS

(reads 108)

12/11
9 VOLTS (GRID BIAS) 1,16

60 VOLTS
(reads 66)

SUPER POWER
13/6

1 ---------------

This LISSEN Battery is obtain-
able at every radio dealer-ask
firmly for 'LISSEN New Pro-
cess " and you will be rewarded
by an improved tone in your loud-
speaker which will be worth the
trouble taken in refusing any-
thing offered as a substitute.
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POWERFUL, MOVING-WELLING AND
SWELLING. You get the real tone of
the organ when you use the LISSEN New
Process Battery in your set. This is
due to the pure d.c. current this battery
provides.
And the reproduction of singer, speaker
and instrumentalist alike is loud and
clear always if you use this battery, for
it yields its power noiselessly without a
sign of ripple and without a trace of hum.
The oxygen content of the cells-due to
the new process-is so great that you get
months and months of use from every
LISSEN Battery and very delightful re-
production always.

LISSEN LIMITED, 8-16, FRIARS LANE, RICHMOND, SURREY
(Mortrwirw Director Thomas N. Cole.)
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The four nickel silver springs-they are the
secret of the Lotus Valve Holder. Look under-
neath, and you see them supporting the floating
platform that holds your valve ; supporting it so
gently yet with such perfect mechanical strength
that the valve does not receive any of the normal
damaging shocks. When a valve is put in a
Lotus Valve Holder it is automatically secured
with a specially perfect connection in each leg
socket. Lotus Valve Holders absorb shock,
eliminate microphonic noises, protect the valves.
They improve any set.

NOTE THE NEW PRICES :
Valve Holder without Terminals ..
Valve Holder with Terminals ..

All Anti-microphonic Type.

Lotus Valve Holders are used and recom-
mended in the Mullard circuits in

" Radio for the Million," and are
ideal for use in the Master

Three and the Cossor
Melody Maker. Use them
in YOUR next set.

From all Radio Dealers.

.. 1/6

.. 1 /9

Jams
VALVE HOLDER

Made by the makers of the famous Lotus Remote Control,
Lotus Vernier Coil Holder and Lotus Jacks, Switches and Plugs.

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

A nnoutteement of Graham A niplion Limited, 25, Savide Row, London, Wa.
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WHEN a receiver loses
its power to oscillate
it becomes " lifeless,"

and distant stations tend to
vanish, but you can easily
get it going properly if you
bear, lux ,mind exactly what
the word oscillate means.
Of course, you should avoid
making the set actually
oscillate during broadcast
hours, for to do so will cause
interference with neighbour-
ing listeners. But to make
the optimum use of reaction
when working on distant
stations, it is necessary :to
work the set comparatively
closely to 'the oscillating point.

I do not mean that you should be what is
known as " right on the edge of oscillation,"
where the set is bordering on squeals and
howls all the time, but, unless you have that
power to oscillate at the end of your reaction
control, you will be unable to obtain
sensitive settings.

To get back to . reaction itself, this is a
" feeding -back " of energy from the plate
circuit of the valve to the grid circuit.
This operation generally takes place in the
detector stage of a receiver. The feeding -
back is sometimes accomplished merely by
the coupling effect between two coils, one of
'which is in the anode circuit and the other
in the grid circuit. The magnetic coupling
between these two coils is varied by moving
them nearer or further apart. This is known
as the " swinging -coil " or magnetic method
of reaction.
" Two Main Things."

In another system, that generally known
RS the Reinartz method, and the one which is
more frequently incorporated in modern
sets, the positions of the two coils are fixed
!Sometimes they are even wound on the
same former) and the degree of feed -back is
regulated by a variable condenser. The
greater the capacity (or the higher the dial
reading of the variable condenser), the
more will be the feed -back and the closer
you will come to the oscillating point.

Now you will see right away that there
are two main things concerned in the obtain-
ing of an efficient reaction control. First of
all you have the valve. Secondly you have
that coupling between the anode circuit
and the grid circuit. If the valve is not
operating efficiently it is not, developing
amplified impulses in its plate circuit
which it can pass back. The valve must be
of a type suitable for the position it occupies,
although there are very few valves indeed
whierwill not operate at all in a detector
position, providing it has the L.T. and H.T.
current it desires.
Where Voltage Is " Lost."

But obviously if the H.T. or L.T. values
are widely wrong, that valve is going to
ref tise to rectify and amplify and bring
itself on the right road to oscillation.
Hitherto yoU might. have been getting good
results with only a 45 or so volt H.T.
battery attached to the detector valve,
but it is probable that there was not much
of a margin, and a slight voltaae-drop
might cause the failure to oscillate.

If this detector valve precedes a stage of
resistahce-capacity coupling, a fairly high
H.T. voltage will be essential. You might
have a 75 -volt supply and think that 75 volts
on the plate Of a detector valve is' quite

WON'T YOUR SET
OSCILLATE?

* *
tIf your set has lost its sensitivity
for this reason this article will help

you to put things right.
Ey D. GLOVER. t

*
ample. And so it probably would he if you
had 75 volts on the plate of the detector
valve, but you must remember that there is
a very great voltage drop through the
anode resistance used as an intervalve
coupling. An initial 120 volts H.T. is
quite a minimum sort of pressure to employ
for a detector valve preceding a stage of
resistance -capacity coupling.

If you are satisfied that your H.T. battery -
is large enough and is in good condition,
make sure that the L.T. supply is " up -to
scratch." Even though the accumulator has
only just come back from the charging
station, this is no proof that it 'is in good
condition. It may be tending to sulphate,
in which case it will be unable to hold a
useful charge for any length of time.

" Tired " Valves.
Finally, it may be that the valve itself

has gone off colour. It is quite likely that a
valve purchased a year ago or more is of
what is known as the thoriated filament
variety. These tend to lose their " pep
in the course of time, and have to be

This Marconi l-ktv. radi, outfit, installed on
the yacht " Crusader," is entirely sell -contained.
The handle in the centre of the bottom panel is
used to change over from receiving to transmitting.

Note the microphone and loud speaker.
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replaced. So much for the
valve itself, and I would
like to point out that the
majority of the sets which
have refused to oscillate,
which I have come across,
were found to be suffering
from faults in the battery
supply.

Now let us take the
coupling between the anode
and the grid circuit. In the
swinging -coil system the
closer the coils are together
and, generally speaking, the
larger the reaction or anode
coil, the greater will be the
feed -back. But it is necessary

that both these coils should be wound in a
certain direction, and that the current from
the plate of the valve should' pass through
the anode coil in a certain direction also.
It is an unfortunate fact that all makes of
plug-in coils are not wound in the same way.
It is for this reason that the injunction is
made with the specification of so many sets
that you should try changing over the leads
to the reaction coil on the receiver if it
refuses to oscillate. This proviso is not
made because the designer is not quite sure
that he has his connections correct.

Unsuitable Aerials.
So it may happen that the pair of coils you

plug in to cover a certain band of wave-
lengths do not agree with each other. In
this case the advice to try changing over the
leads -to the reaction coil is sound. If you
can make the set oscillate Only over the
first portion ,of the tuning dial, then it is
probable 'that your reaction coil is not
quite large enough.'

Providing the receiver and the coils it uses,
in 'the case of a set embodying capacity -
controlled' reaction, are according to the
designer's specifications, there should be
few failures to oscillate. Here, apart from
the valve and the batteries, the most
common cause is an unsuitable aerial.
Remember, a very long, double -wire type of
aerial is not at all suitable for broadcast
reception. A set will be more lively and
more selective when it is attached to a
single -wire aerial only some 75 feet or so
in length, but the wire must be as high as
possible, and kept well away from walls,
trees, and other such .objects.

Insurance Against Trouble'.
There. are very many other little things

subsidiary to those mentioned above
which will cause failure to oscillate. But
it would take a whole book to enumerate
them all, and I only trust that in your
case the trouble will not be due tp one of
the more obscure little defects, As a
sort of insurance' against trouble, you can
make a practice of periodically running
over your receiver. See that all the grid
leaks, anode resistances and other such

-devices are snugly .thcked into their clips.
Give each a twist or two. This will have
the effect of cleaning their end contacts.

Examine all the screw connections, such as
the terminals on L.F transformers and so
forth, and see that .these are tight, for
screws have an uncanny habit of working
loose. Make sure that all the valve -pins
are making contact with their sockets.
Lift each valve up and down in its holder,
a cleaning action in itself which will fre-
quently have a good effect.
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TUNER UNIT

THE tuner unit to be described in this
article is designed upon entirely
novel lines. It is intended for use

in conjunction with a detector valve and
any following stages of amplification.
Variable condensers have been entirely
dispensed with, slider adjustments taking
their place. " Clip -in " fixed condensers
are -used for a purpose which will be ex-
plained later. The unit is remarkably
compact, and used in conjunction with a
valve holder and grid leak and condenser
combined, in addition to filament rheostat
and choke, would comprise a coinplete
valve receiver. First, however, we will
consider the material required in its con-
struction, the whole device being home-
made if desired.

Material Required.

2 Clip -in condensers (as per photograph).
2 G. W. sliders (J. & J, Laker or any suit-

able type).
Wound ebonite former.
Ebonite, 2 pieces 31 in. x 2 in. x 13, in.
Slider, bar, I in. square, 2 pieces 3j M. long.
2 B.A. rod, 1 piece 31 in. long.
4 B.A. nuts. Terminkls, heads, and piece of

flex wire.
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By H. BRAMFORD.

This comprises all the mate-
rial required, unless the coil is
home-made, when a piece of
ebonite former 21 in. long by
2 in. diameter and a t lb.
reel of No 24 enamelled wire
will be required.

The general details, together
with dimensions where neces-
saty, are clearly shown in
the accompanying diagrams.
First drill the top and bottom

ebonite plates, as shown. The four holes
which have dotted lines around them are
countersunk on the upper side of the
bottom plate, and on the underside of the
top plate. The centre hole of the bottom
plate should be recessed on the underside.
The two fir in. diameter holes make a
forced fit for the I in. square slider bars or
to suit any other type of bar used.

-45.1?-- A )..
-4.B.A.a.EAR. Cav_t_T3-2,6

14." '

rt: \-14.8Accz.412 ONE PIECE
0it\sRECESSELI.27/4..X34"

% ,

DRILLING DIMENSIONS
)/./79 FOR TOP ce. BOTT014 PLATES.

Cut two pieces of _slider bar each at in.
long, and one, piece of 4 B.A. rod al in.
long. If the coil is to be home-made, cut
off a piece of 'ebonite former 21 in, long,
having an external diameter of 2 in. Wind
upon the former 100 turns of No. 24
enamelled wire, close wound, securing the
beginning of the winding and leaving a
piece free for connection to terminal 1:
of the top plate.

Few Connections Necessary.
The end of the winding may either be

finished off dead or taken to terminal 3
of the top plate. All that is now left to do
is to assemble the pieces as shown. First
place a slider over each of the bars. Force
the bars into the holes in the bottom plate.
To do this, slightly warm the ebonite and
tap gently in:

The sliders should operate in different
directions, one contact pointing up and the
other down, as indicated. This is to give
full play over the whole range of winding.
Place the former in position and also the
4 B.A. centre rod, and firmly fix the top
plate over all, securing with the centre
terminal head.

Secnie the four condenser clips to the top
plate by means of four 4 B.A. countersunk'
screws, nuts, and terminal heads, and
insert the fixed condensers,
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The only connections necessary are as
follow : Flex lead from S1 to terminal
2, also from S2 to terminal 3. Beginning of
coil winding to terminal 1, and of coil
winding (optional) to terminal 3. This
latter is to eliminate any possible dead-end
effect. If enamelled wire is used, remove the
insulation along the paths taken by the
sliders.

A circuit is given showing how the unit
would be connected up as a Reinartz
tuner. It will be seen that terminal 1 con-

nects the aerial and grid leak and con-
denser. Terminal 2 goes to filament posi-
tive and earth. Terminal 3 is blank, but
provides fot an alternative aerial con-
nection. Terminal 4 goes to the -Vote
of the valve and one side of the R.F. choke,

A Compact Arrangement.
There are no variable condensers to

manipulate, and much space is therefore
saved. The unit is, in fact, ideal for use in
portable or small receivers. First move
St and S2 down the coil, the contacts of
both being approximately opposite until
signals are at their best. Then move S2
down only, thus slowly increasing reaction,
Make a final adjustment on S1 when the
best point of reaction has been found.

For local reception a -0005 clip -in con-
denser for Ct should be suitable, while a
usual value for C2 would be -0003. Con-
denser C1 has been incorporated to allow
for a smaller amount of winding to be used,
as the greater the capacity in parallel with
an aerial tuning inductance, the less
inductance or wining is required to cover
a given wave -length range.

The Completed unit. Note the " clip -in " type
of fixed condensers used.
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AN L.T. CHARGER
FOR AC, MAINS

EARLY in 1925 a rectifying valve of a
type similar to that employed in the
charger about to be described was ob-

tained, and with the aid of a suitable trans -

0

0

A9
MEI
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L.

.r.mer was put into service for charging
tree 6 -volt accumulators in use on three
different sets. After several weeks in use
it was decided to check the life of the valve,
and the following is the result :

In just over two years the valve has been
rectifying for 621 days for 16 hours a day,
or in all 9,936 hours. This is, of course,
an abnormal life for such a valve, but
goes to prove that rectifiers of this type
form a practical proposition in every
way. The amount of time and expense
on maintenance, repairs and replacements
has been nil.

Total Cost-About 32/.4
These few figures preceding a con-

structional article Will, I trait, be under-
stood, when one remembers the adverse
criticism which such rectifier , units
have had to withstand during the past
few months. The cost of the various parts
for the construction of this charger , is
extremely low, and need not exceed thirty-
two shillings, assuming that the constructor
has to buy everything even down to the
last screw.

The three main components, i.e. the
transformer, valve, and rheostat, may be
obtained for thirty-two shillings, which for
most constructors will be the only expense;
for a valve holder is usually to be found
in every constructor's scrap;box. Although
not absolutely essential, but as a safeguard,
the whole unit has been totally enclosed
in a sheet -iron container, further details of
which will be given later.

The construction of the charger is
extremely simple ; in fact, one could
construct the unit from the photographs
alone, but perhaps a few additional details
are advisable.

The Rheostat to Use.
To the bottom of the baseboard, which is

61 in. by 61 in. by 1 in., a thin piece of three-
ply, 61 in. by 62 in., is tacked, forming a
ledge at the bottom of the baseboard. This
ledge will prevent the cover from slipping
down over the charger should the latter be
moved, for it is hardly necessary to screw
down the cover to the baseboard.

The rheostat, which will have to carry

1, This simple unit is both easy and
cheap to make. It will save the
owner of A.C. mains time, trouble 1

and money.
By J. R. WHEATLEY.

* -0--410 -4.- -4- AO- - *

approximately 1.5 amps., should preferably
be calibrated in ohms.

Simple to Construct.
Although a 6 -ohm rheostat has been

employed, 3 ohms would he quite O.K. for
ordinary purposes, The mounting of the
valve holder eompletes the construction,
and all that remains is to mount the small
terminal strip, which is 3 in. by 2 in., and
wire up.

The leads from the secondaries of the
transformer are so arranged that it is
extremely simple to take these direct to
the correct points without any extra wire,
The connections to the mains call for some
explanation. The primary side of the
transformer, i.e. the winding connected
to the mains, has three wires leading from it.

It will depend on the voltage of the
mains in use as to the particular two leads
which are connected to the small two-way
porcelain connector which fits quite snugly
under the positive output terminal. The

(Continued on next page.)

When you have connected up the leads from the transformer there remain very few other connections to make.
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tapping not in use should not be cut, but
wound round in a spiral, bound with
insulating tape, and the end stuck firmly
down to the baseboard with the aid of a
little " Chatterton's."

Before connecting the adaptor to the
mains, insert the rectifying valve in the
holder and examine instructions on -the

ffinffiffinimniffinnanniffinnumnalinnaininnaffininn

=COMPONENTS REQUIRED. =
-f: 1 Baseboard, 6:1 in. x 61 in. x 1, in.
if- 1 Mains transformer. Type A2. (F. C. =

Heayberd & Co.) . E
1 Rectifying valve. No. 451. (F. C.

== Heayberd & Co.) =
r-i- 1 Valve holder.

1 6 -ohm rheostat.
=

2 insulated terminals. rE
=

1 Two-way porcelain wire junction
F.: connector.
ff 1 Ebonite strip, 2 in. x 3 in.
= ==

AN L.T. CHARGER
FOR A.C. MAINS.

(Continued from previous page.)
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accumulator to be charged. Read the
makers' instructions carefully, and you will
find that a certain charging rate is specified.
We will assume that a 2 -volt 20 -amp. hour
accumulator requiring a rate of 1 amp. is to
be charged.

The wiring of this
charger is so simple
that not the slightest
difficulty should be

encountered.

From the data obtained from the valve
manufacturer the table in this page
has been evolved. It will be seen that in

one case 12 ohms are required,
but as this would make it difficult
accurately to set the rheostat
for fairly low resistances it is

roe flexible leads terminate in an
adaptor for plugging into a lamp or
power socket. You connect the
battery to be charged with the two

terminals.

advisable, in cases where above 6 ohms are
required, to join the extra resistance in
series outside the unit.

From the table it is then seen that
6 ohms are required, so the rheostat is set at
maximum, the accumulator connected up,
and the adaptor plugged in to a convenient
mains socket. On closing the switch control-

R/0

5"

L

ling the mains socket in use, a faint blue
glow will be seen to appear in the valve.
which will steadily grow in intensity until
a maximum is reached, after which it will
remain quite steady until the- Mains are
switched oil.

With the particular accumulator taken
it will take approximately 16 to 20 hours to

CHARGING
RATE.

.5
1.0
1.5

ACCUMULATOR VOLTAGE.
2 V. 4 V. 6 V.

12 ohms 6 ohms' 3 ohms
6 3 1.50
3 1.5 Nil

charge the accumulator fully. The metal
cover is easily constructed from sheet -iron
from the dimensions given above.
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THE NEW BRANDES LAMINATED PLATE ACCUMULATORS

ACCUMULATOR R.B.10
(10 ampere -hour actual)

5/6
ACCUMULATOR R.B.20

(20 ampere -hour actual)

9/-

CARRIERS for above.

R.B.10 2v. 11-

R.B.10 4v. 1/4
R.B.10 6v. 1/8
R.B.20 2v. 2/6
R.B.20 4v. 3/-
R.B.20 6v. 3/6

Our complete range of Low
Tension Accumulators is
now available, and we par-
ticularly bring to your notice
the addition of the three
new types, our W.B.30,
W.B.40 and W.B.50 of 30,
40 and 50 ampere -hour
capacity respectively.

Bran es
RADIO

Brander
AUTHORISED
RADIO DEALER

jua
Ina

REGISTERED
TRADE MARK PRO DUCTS

Brandes Limited,
2-3 Norfolk Street, Strand, IV.C.2

Please send me your free illustrated
catalogue.

NAME

ADDRESS

Brand's products are only ob'ainable where
you see our Authorised Daler sign.

P. W. to

An advantage of the greatest possible
value to slow discharge accumulators.
A new type of slow discharge accumulator
which will hold its charge over long periods
without sulphation, and is thus eminently suit-
able for the increasingly popular Dull Emitter
Valve. It introduces the laminated plate which,
besides retaining the charge for weeks, even
months, is proof against most of the abuses
which rapidly destroy the ordinary plate. For
instance, a Brandes R.B.Io can be fully charged
in 8 hours as against the usual 2 days required
for the electrolyte to penetrate the thick plates
of the ordinary slow discharge accumulator.
With the Brandes Accumulator, the plates,
although possessing the ability to hold their
charge over long periods, are open to permit
the acid to flow freely through their lamina-
tions. With the stout girder -like construction
of the plates, buckling is unknown, and even
a direct short circuit does not harm them.

For further particulars apply to any
Brandes Authorised Dealer or

send coupon below to us.

Brandes Foreign and
IRISH FREE STATE. Hod
Bros., 10617 Middle Abbey
Street, Dublin.
NORTHERN IRELAND. J.C.
Holland & Co., 27 Franklin
Street, Belfast.
SOUTH AFRICA. African
Broadcasting Co., Connaught
Buildings, Johannesburg.
NEW ZEALAND. Inter-
national Radio Co., Ltd., 91
CoUrtenay Place, Wellington.
A UST RA LI A . International
Radio Co., Ltd., zoo Castlereagh
Street, Sydney, N.S.W.
INDIA. Bombay Radio Co.,
Ltd., 73-75 Queen's Road, Opp.
Marine Lines Station, Bombay.
MALTA. Muscat's General
Stores, 270 Strada Reale,
Valletta.
EGYPT. Electra Radio, 30
Cherif Pacha Street, Alexandria.

ACCUMULATOR W.B.30
(30 ampere -hour actual)

12/..
ACCUMULATOR W.B.40

(40 ampere -hour actual)

1416
ACCUMULATOR W.B.50

(50 ampere -hour actual)

1712
CARRIERS for above.

W.B.30 2v. 2/6
W.B.30 4v. 3/-
W.B.30 6v. 3/6
W.B.40 2v. 2/6
W.B.40 4v. 3/-
W.B.40 6v. 3/6
W.B.50 2v. 2/9
W.B.50 4v. 3/3
W.B.50 6v. 3/9
W.B. 30, 40 and 50 are, like
the R.B.10 and R.B.20, of
the 2 -volt type, and are
prepa-ed under the special
Oldham Activation Process.
but unlike the latter, are not
already dry charged from
the Works.

Colonial Representatives:
BELGIUM. La Radiophonie
Beige, 23-25 rue Van Belmont,
Brussels.
FRANCE. Cie. Nationale
Radioelectrique, 5 Rue Tronchet,
Paris.
HOLLAND. N. V. Technische
Handel-Mij, ".Detha," Damrak
62a, Amsterdam.
DENMARK. Nordisk Elektrisk
Apparatfabrik, Haralcbgade 6,
Copenhagen.
NORWAY. A IS Diplorningenior
Nicoll, Bogstadveien 5, Oslo.
SWEDEN. A. B. Stern & Stern,
Regeringsgatan 9, Stockholm.
ITALY. J. B. Bignamy, Via
dell 'Ono 6, Bologna.
CZECHO-SLOVAKIA. Radio
Lucerna, Stepanska 57, Prague

A.b..;9
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TECHNICAL NOTES.
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By Dr. J. H. T. nosErrs, Finst.p.

SHORT-WAVE BROADCASTING
A SOLDERING HINT -WIRED WIRELESS.

Short -Wave Broadcasting.
WHILE the use of short -waves of below

200 metres for broadcast trans-
mission and reception has for some

time been a much debated subject (with the
negative side rather stressed), there is a
good deal of indication that several of the
broadcasting stations in the United States
are anxious to adopt regular short-wave
broadcasting. Some of the stations con-
trolled by the National Broadcasting
Company and the Westinghouse Company
have been conducting experiments in trans-
mission, quite apart from those which have
been made public.

Some of the peculiarities of short-wave
transmission are, of course, well known.
We find in some instances that reception is
good at a point of 2,000 miles from the
transmitter, whilst it may be very poor at a
point 200 miles away. We are able to cover
extraordinary ranges with quite low power
short-wave transmission, but often unable
to communicate over comparatively 'short
distances.

Extra Channels.
The importance of short waves in pro-

viding a solution to the congestion of ether
is not commonly realised. Apart from
highly -selective methods of reception as
already adopted, one Of the greatest hopes
of solving the problem of interference, or
the jumble of transmission between signals
from different stations, lies in the further
exploration of the short-wave region. When
we consider that almost all the long -wave
transoceanic telegraph stations of the
world arc crowded into a frequency band
about 15,000 cycles wide, whereas the
available short-wave field below 100 metres
includes approximately 30,000,000 cycles,
we have some indication what the future
may perhaps bring in the way of additional
facilities for radio communication.

A Soldering Hint.
When soldering very small objects' it is

generally most convenient to hold them by
means of a pair of pliers as, if they, are very
small and light, they are apt to stick to the
soldering iron the moment the solder
touches them. When you are holding the
work in the pliers, of course, one hand is
entirely occupied, and you have only one
hand to work with.

It is often very useful, therefore, to have
the work held automatically in the pliers
(in the absence of a small hand -vice), and
this can very easily be accomplished by
taking a strong elastic band and slipping it
over the handles, doubling the elastic band
if necessary to get sufficient force. The
handles of the pliers are forced apart against
the tension of the elastic band, and the
work is inserted in the jaws of the pliers.
The action of the elastic band then makes
the pliers grip the work, and it is much
easier to do the soldering.

Wired Wireless.
Wired wireless, which was for a long time

regarded as of very limited use, and then
perhaps only applicable for government
service or commercial purposes, seems to
be finding increasing popularity in the
United States and on the Continent. It is

r.

SIMPLICITY

Popular Wireless, February 25th, 1928.

now being used as a means for distributing
programmes over the telephone line or the
electric -light wires, instead of by broad-
casting through the ether in the ordinary
Way -

The term " wired wireless " is as para-
doxical as the term " limited broadcast,"
which is also used in connection with the
same system. The fact is that in wired

'Wireless the signals are really distributed by
Means of wireless waves generated by a
wireless transmitter in .more or less the
ordinary way, but they are caused to
" adhere," as it were, to definite con-
ductors and, therefore they arrive at the
various points to- which those conductors
lead, which explains the term " limited
broadcast."

(Continued on page 1292.)

IN SCREENING.

To preVent inter -action between two stages of high -frequency amplification, it is now usual to insert a metal
screen between them. An easy and efficient method of doing this is illustrated above. The set is the
" Economy Five," a constructional blue print of which was recently presented free to every reader of

Popular Wireless."

NEWS FROM SAVOY HILL. FROM OUR OWN CORRESPONDENTS.

NEW RELIGIOUS FEATURES
VISCOUNT ASTOR'S PLYMOUTH APPEAL- AN ELLEN TERRY

BIRTHDAY PARTY.

New Religious Features.
TWO new religious features are being intro-

duced during Lent into the programme
from London and 5 G B. That from

London consists of a series of addresses by
the Rev. W. H. Elliott, Vicar of Holy
Trinity Church, Folkestone, entitled " The
Seamy Side of Life," which are to be given
between 3.30 and 3.45 p.m. on Thursdays,
immediately following the service from
Westminster Abbey.

The 5 G B transmissions are the Thursday
Dinner Hour Service at the Parish Church of

-0- -4.- -41.- -4,- -04- -0-4- 1 4.- -0- 1-41.- -4- 11+*

Birmingham. St. Martin's Bull -Ring, when
the speakers, and the dates of their appear-
ances will be as follows : March 1st, Rev. Pat
MCCormick ; March 8th, Sir Harry Verney ;
March 15th, Dr. Herbert Gray ; March 22nd,
Dr. Peake ; March 29th, The Rector of
Birmingham ; April 5th, Canon Rust.

Viscount Astor's Plymouth Appeal.
Viscount Astor is visiting the Plymouth

Studio on- Sunday evening, February 26th,
(Continued on page 1291 )
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ow to
use your

wiglefi set
to amplify

ourgriamophone

NN ordinary gramophone with an ordinary horn and
an ordinary sound box will not reproduce notes
below middle C of the musical scale. Now with

the new LISSEN Electrical Pick-up your gramophone
will not only reproduce the low notes on your records as
you never heard them on your gramophone before, but
will amplify your gramophone music to any degree of
loudness to fill a large room or a large hall for dancing
-you can make one gramophone supply every room in
the house with music-you can use your old records,
long discarded, because needle -scratch is now largely
eliminated. Your new records, too, will play better
because needle noise is largely subdued.

INSTRUCTIONS.
Slip on the new Lissen Electrical Pick-up in place of the
sound box on the tone -arm of your gramophone-take
one connection from the Pick-up to the grid terminal of
the Lissen Pick-up Adaptor (sold separately and having
plugs and sockets corresponding to those of an ordinary
valve -holder) and take another connection from the
Pick-up to the negative filament terminal on the Adaptor
(a trial on each of the filament terminals in turn will
clearly show which is negative). When the Adaptor is
used in the way just explained, care should be taken that
NO connection is made to the plate terminal on the
Adaptor, otherwise the H.T. battery will be short-circuited.

TO ELECTRIFY
YOUR GRAMOPHONE
the Lissen Pick-up not only
largely eliminates needle scratch,
but brings out the low notes on
a record which no ordinary sound
box is capable of reproducing.

Alternatively, a connection from the Lissen Pick-up,
instead of going direct to the negative filament terminal
on the Adaptor, can be made to the negative terminal
of a grid -bias battery. A connection should then be
made from the positive terminal of the grid -bias battery
to the negative filament terminal on the Adaptor.

The connected Adaptor, with a valve fitted into it, should
be plugged into the detector valve socket of a two- or
three -valve set. Volume can be controlled by the rounl
milled nut on the Lissen Pick-up.

Lissen Electrical Pickup 15
Adaptorfor same 1'6
Obtainable at most dealers, but if any difficulty send direct to' factory,

no postage charge. Or can be sent C.O.D.

LISSEN LIMITED, 8-16, FRIARS LANE, RICHMOND, SURREY.
4,11

(Managing Director : THOS. N, COLE.)
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PLUG-IN

CENTRE -TAPPED COILS.

CENTRE -TAPPED coils have many uses
in modern radio receivers. For
instance, they figure in H.F. neutralis-

ing circuits. The one end ;of the coil is
joined to. the plate of the H.F. valve and
the other end to the neutralising condenser.
The central tap from the coil is taken to
H.T. plus.

The component can also be used as an
-aerial coil, the aerial lead being connected
with the centre tap, This, enables a" fairly
high degree of selectivity to be obtained.

Simple Construction.
The- accompanying sketch and photo-

graph show the sibyl* possible method
of arranging single -layer centre -tapped
coils on, the interchangeable principle.
Each coil is wound on a 3 -in. diameter
cardboard former in the manner already
described in an article entitled " More
About Centre -Tapped Coils" ; i.e. the
centre tapping loop :is passed -through a
hole in the former, which is then plugged
with a piece of match -stick, or filled with a
sealing compound, and taken down inside
the former together with the beginning and
end of the winding, as shewn on the left of
Fig. I.

A Rigid Support.
Two pieces of wood, each, about in. by

it in., and equal in length to the length
of the coi1,11ess the thiekness of the ebonite
used for mounting the pips, are screwed to
the inside of the former With their top
edges flush with the top of same. (See
sectional sketch.)

The screws should be inserted in the
positions shown by the dotted lines between
the two sketches in Fig., 1, so that their
heads do not foul the winding. The

Z768
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ebonite strip is fitted with the three. pins
and drilled at 'each end so that it may be
screwed to the lower ends of the wooden
supports. Thus,.in effect, we have a rigid
franie-like support to Which the coil is
atta*cli6d.

The three wires are soldered to their
respective pin shanks before fitting the'
ebonite, and the top of the coil is proyided
with a cardboard cap containing a *Mall - .

celluloid or -mica wi,ndow'which obviates the
usual groping with the-, pins when blank
discs are fitted. The windovi is
diaineter 'and; providing the' ebonite-strip is `.

not more than in. wide, one bas a good
view of the sockets on the holder when

inserting a coil, even when the holder is
placed inside a fairly deep cabinet.

Cardboard bands, equal in thickness to
the diameter of the wire on the coil, are
glued round the extreme upper and lower
ends of the former, so that a length of
American 'cloth may be attached to same
in order to protect the winding.

The general arrangement of the coil is
clearly shown in the photograph. It
should not be necessary to add that the pin
setting _on all coils should be identical,

The base of the complete soil.

and that a template will be required for
marking off the ebonite strips, and also
for marking the positions of the sockets on
the holders.

" UNIVERSAL"
COIL MOUNTING. j

rYLINDRICAL coils are easy to wind,
but not so easy to fix in the set.
When you have taken a lot of trouble

in putting a bare wire -spaced winding
(n an ebonite former, you do not want
to spoil a good job_ by mounting the coil
so that the wire touches the baseboard
of the set. Fitting brackets on the former
involves rather tricky work with 'a drill.
and a risk of splitting a thin -walled former.

Easily Made Holder.
 If you make up the fitting shown in

Pig. 1, you can mount your coil in any
position. Aand.B are two strips of wood or
ebonite, ./- in. wide, slightly longer than the
diameter of the former, and of any con-
venient thickness. - Clamp the former
between the -strips by means ofa 4 B.A.
rod -down the centre.. Mount horizontally
by attaching two brackets as shown.

Popular Wireless, February 25th, 1928.

Mount vertically by screwing one strip
to the baseboard (with a recess cut in the
latter for the nut). Put on the coil and
clamp with the top strip and nut. Any
oblique angle of mounting may be obtained
by fixing a wedge-shaped piece of wood
under one end of the bottom strip.

A PAPER CLIP
DODGE.

THERE are times when it is desired
to try out two or three different
high-tension batteries on a wireless

receiver, the set itself being already con-
nected tip to either a multi -way battery
lead or separate leads terminating in the
usual form of H.T. wander plugs. While a
large proportion of high-tension batteries
are provided with tapping sockets, it occurs
frequently that they are not, and, it is a
nuisance to have constantly to remove and
replace the plugs from the leads according
as to whether junctions have to he made to
sockets, terminals, connecting links, pocket
battery strips, etc. When occasions like
this arise in my own case I find it saves a
lot of time to adapt the plugs for. ,all con-
tingencies simply by the addition. of wire
paper clips.

Great Saving of Time.
The sketch will show all that is necessary.

Just remove the insulated head of the plug
and slip one end of the paper clip over the
screwed :portion. Replace the head and
screw. home tightly. Now, with the aid of

the clip either kept Out straight or bent at
right angles half way along its length
(shown dotted in sketch), 'efficient electtical
connections can be made to terminals or
the clip sprung over connecting linki or
metal strips as desired. Of course, the use
of the plugs in the normal manner for
inserting into H.T. sockets is in no way
affected. Simple dodges such as this are
responsible for a large saving of time to
the constructor and experimenter and are
thus worth noting.

EBON/TE
OR WOOD
STRIP

HORIZONTAL MOUNT/NC

A LB Via

4B.A.
CLEARANCE

RECESS'-'
'OR

BASEBOARD.,

17C./. VERTICAL MOUNTING
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ELIMINATING PLUG-IN COILS.
The Editor, POPULAR WIRELESS.

Dear Sir,-Can I claim to have done well-
speaking wirelessly ? I deckled yesterday that I
was tired of plugging and unplugging coils when
I wanted to receive on different wave -lengths, and
thought I would try and arrange for switches instead.
Normally, there is nothing out of the way in this, but
I wanted to include the short waves ; anyway, I
did It. I am at the moment listening to 2 X A D
relaying 5 X X, Chelmsford, with very little fading
considering that W O Y had got to pick it up first.
It was the peculiarity of listening to 5 X X via
2 X A D which decided me to write. The set works
perfectly in every way.

Since drawing the accompanying diagram I have
switched over to the No. 3 coupling (2 X A D
came on No. 4), and almost immediately tuned in
K D K A but the reception is very distorted except
for Practically all this winter the distortion
on K D K A has been unbearable. I have had just
the ordinary reception on Nos. 2 and 1.

I do not claim anything original in being able
to receive these American stations, but hitherto I
have only been able to by taking out one coil and
putting in another, disconnecting the aerial and
placing it elsewhere, whereas now I simply use
switches. Actually, I was very much surprised to get
any oscillation on the short waves with so much
capacity around. The family can now tune in America.

Yours faithfully,
3. G.

Charlton, S.E.7.

CORRESPONDENCE.

ELIMINATING
PLUG-IN COILS

NATURAL REPRODUCTION-A VOICE
FROM INDIA.

Letters from readers discussing interesting 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 information given-EDITOR.

4.4,......-16.-4.-----e--4-4,-------e-----4.-.........6.*
us are now saying that had he heard a properly -
designed receiver and a coil -driven free -edged cone
speaker he would have been compelled to retract
his words. I gravely question whether the great
conductor would have done anything of the kind.
The difference is still palpable to a musician of.
refined discrimination. I gladly acknowledge the

amazing advance in acoustic
reproduction made possible
by the introduction of Use

-moving-coil cone speaker, but
while the principle is sound,
the design and Artistic ad-
justment of this type of
speaker leave much to be de-
sired. I will mention but
two features which at the
present moment are ruin-
ing its prospects of successas a faithful reproducer.
The first I. the moving
coil itself. This is invari-
ably wound to the wrong
number of turns and in the
wrong manner. The result Is
harmonic distortion, a term
which denotes lack of pro-
portion between the various
harmonics of each musical
note produced. The second
point relates to the suspen-
sion 'of the periphery of the
cone. This is far more im-
portant than the " stiffness
over mass ratio " of the
diaphragm, because the lat-
ter admits of very little varia-
tion for optimum results,

whereas the method of suspending the edge is subject,
to wide variations in design. The tendency is to cur-
tail the freedom of the cone to such an extent that
a large percentage of the superiority of the Rice -
Kellogg principle over other types is lost. There are
many other features which are making present-day
coil -driven speakers entirely unsuccessful as natural
reproducers, and this is all the more tantalising to
the musician who realises the capabilities of the type.

With regard to present-day receiving apparatus.
design and artistic finish is strangely lacking if the
desideratum is a faithful reproduction of music. The
very best that engineers have to offer apparently is
some form of anode -bend detection followed by two
or three L.F. stages, with super -power valves in
parallel in the last stage fed by umpteen volts
and passing umpteen milliamps, with suitable values
of grid bias. The alternative is a stage of push-pull
amplification. Given a steady milliammeter needle
and a suitable output filter, the set is said to be as
near perfection as can at present be attained. There
has been much discussion in these columns as to the
relative merits of the
various known types of
L.F. coupling, in which I
myself took part. I then
spoke very highly of bat-
tery coupling. But there
are great disadvantages
with this, and none of
the systems at present in
use arc capable of deli-
vering the goods. A 'no,
method of coupling ,
necessary. This does not
mean the scrapping of
transformers, chokes and
resistances, but the in-
troduction of a new com-
bination in which these
components will take
their proper places. The
time is coming when the
demand' for transformers
will be greater than ever,
but their connections will
be.entirely different.

In I believe
it is quite possible to
arrange the design of both
receiver and speaker so
as to secure real fidelity

NATURAL REPRODUCTION.
The Editor, POPULAR WIRELESS.

Dear Sir,-I should like to make a few remarks
on the subject of wireless reproduction as viewed
from the highest possible standard. I have
frequently read and heard it said that it is now
possible -to reproduce the studio performance with
such realism that no 'difference can be discerned.
Now as one who has made a thirty -years' intensive
study of tone in all its classifications I may possibly
be fastidiously critical about what I hear but I can
assure you that the day of exact reproduction has
yet to arrive. I make this statement after the
most careful study of every known type of receiving
apparatus from detector to telephone. Assuming
that the design of the transmitting station is really
excellent and that no distortion is occurring in the
successive links between studio and receiver, I
think that there is much still to be done in perfecting
the latter. My quarrel is not against the modern
valve or modern components, but against the design
and adjustment commonly practised by radio
engineers who are not expert in tonal and musical
science.

Unless a man knows more than a little
- 1111111111111111111111111111111111111111111111111111111111111111111111111111

E-. FREE
PICTORIAL BLUE PRINT OF THE
COSSOR MELODY MAKER,

IE.  MULLARD MASTER THREE,
= AND R.C. THREESOME WITH -TE

MODERN WIRELESS
On Sale March:1st.

Fi- ll111111111111111111111111111111111111111111111111111111111111111lfilfillig,

about harmonic proportion," and is moreover
capable of analysing the hundred and one varieties
of timbre which distinguish one musical instrument
from another, he is literally groping in the dark
when designing  a low -frequency amplifier and
speaker. Before he can say with conviction that a
loud speaker is capable of reproducing the studio
performance with absolute fidelity (or, if you like,
with apparent fidelity), he ought to know within a
little what the real thing is. We all remember Sir
Tffomas Beecham's famous indictment, and some of.
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of reproduction. This cannot be accomplished with-
out a complete understanding between engineer and
musician. I have at my house an experimental
receiver and speaker which is an indication of what
cant be done, though I should not wish to claim
that it is the last word. The most difficult things
to reproduce in wireless-the organ and the orchestra
-are certainly reproduced with more realism than is
usually associated with radio, and I need hardly say
that interested visitors are always welcome.

(Rev.) NOEL BONAVIA-Hnt.)UNT.
Orga Consulta

96, Broadhurst Gdns.,W(est Han mpstead, N.W.6.

A VOICE FROM INDIA.
The Editor, POPULAR WIRELESS.

Dear Sir,-Being a regular reader of your valued
paper I take the liberty to write you a few notes on
wireless as received here by me in S. India. Firstly,
short-wave reception. I have read with interest your
notes from time to time regarding short-wave work,
and how the B.B.C. have lagged behind in this matter,
despite successes of P.C.J.J. and other short-wave
stations. Anyhow, I'm glad the B.B.C. have moved
at last, and it may be of interest to you to say that
their transmissions relayed from the Albert Hall
on Armistice Night were most successfully received
here between the hours of 1.30 and 3.30 a.m. Indian
time on Saturday. I picked up the carrier wave
at 1.40 a.m., and was soon able to tune in the speech
of H.R.H. the Prince of Wales, and also the com-
munity singing which followed, which included the
old favourites of the war, also hymns, fife and drums,
bagpipes. The reception on the whole was very good
indeed, not quite as much volume as P C J J and the
Australian stars, but still it was very good. One
point of the transmission was that it had a very
marked pulsating or surging effect, which came in
regular waves about every half -minute, this effect
is noticeable from all short-wave stations on tele-
phony, but the B.B.C. was much more pronounced.
I have reported to them direct. .

I get excellent results here on my short-wave set,
which is a two -valve (Det. and L.F.) Reinartz circuit,
a diagram of which I attach. I receive 2 N M, Mr.
G. Marcuse's station, also P C J .1', Sydney, Perth,
American stations, and of course Morse stations by
the score, and most can be got without an aerial or
earth. I normally use an outdoor single aerial of
90 ft. length and 30 ft. high. A photo of my set is en-
closed, it may be of interest to you. It shows from left
to right (1) A double -power amplifier. (2) Short-wave

set. (3 & 4) Five -valve sets for longer waves. I use
five -valve set, straight circuits, 2 B.F. (transformer
coupled), detector, 2 L.F., last being a power valve.
The results on longer waves have also been good. I
can get any night Moscow (on loud speaker), also
Turkish station (Stamboul), Paris, Langenberg, but
Daventry I've only got once, but hope to get it again
this cold weather season. There are several other
Continental stations coming through, but have not
identified them as yet. The two Indian and Colombo
stations of course come through fine on loyal speaker,
and Bombay is about 600 miles, Calcutta 1,000,
Colombo 600, and it's no trouble to get them. All
my sets are built up by myself. Trusting this will be
of interest.

I am yours truly,
J. P. WILLIAMS (Capt.)

17, Cambridge Road, Bangalore, S. India.

Captain Williams' outfit-(1) A double -power amplifier ; ,2) short-wave set ;
(3 and 4) long -wave five -valve sets.
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APPARATUS
TESTED

AN ELECTRIC ISOLDERING

IRON-AN EXCELLENT
MILLIAMMETER -A W E T

H.T. BATTERY-

CHEAP GRID LEAKS

Traders and manufacturers are invited to submit wireless sets and components to the " P.W."
Technical Department for test. All tests are carried out with strict impartiality in the " P.W."
testing -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.

AN ELECTRIC SOLDERING IRON.
THE golden rules for successful soldering

aro that the iron should be kept clean
and at a correct and constant tempera-

ture. No more easily are these rules carried
out than with an electric soldering iron.
With such the work is greatly facilitated.
Although soldering is never essential in the
construction of a radio receiver, it is always
advisable and in any case amateurs should
cultivate the art, inasmuch as it is capable

of useful applications in the house for other
purposes. An electric soldering iron need
not be an expensive item ; for instance, we
have recently received from Messrs. Knowles
& Son, of 87, Wardour Street, London, W.1,
one known as the " K.N.," which retails
at 12s. 6d.

We have found it quite suitable for light
work, such as that which is met with in the
assembly of radio sets. It is supplied com-
plete with two bits which are interchange -
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able in a simple manner, and 5 ft. of twin
flex fitted with a specially moulded patent
lamp -socket adapter. Its consumption is
very low, being approximately 75 watts,
and it is supplied suitable for operating on
100 to 110 volts, or alternatively on 220 to
250 -volt mains. It is also guaranteed for
the period of one year, which is certain to
recommend it to the discriminating amateur
who has had experience of badly designed
electric equipment.

As mentioned, it is supplied with inter-
changeable bits, the one straight and the
other of right-angle form, so that it can be
used in the most awkward places.

AN EXCELLENT MILLIAMMETER.
We have frequently advised constructors

to cultivate the use of meters. With such
you can keep your receiver in perfect run-
ning order and track down distortion to its
source, and before it becomes appreciably
audible. But if a milliammeter, for instance,
is to give good service in the anode circuit
of one of your valves, it must be properly
designed for its task. It should have a
fairly large scale and a' moderately dead
beat and accurate movement.

The Ferranti meters appear adequately
to fulfil all these requirements. We have
recently had one reading from zero to 15
milliamperes on test. We particularly like
the design of the needle and this alone
stamps it as a high-class job. This,needlo
is of skeleton construction, is light, has
practically no inertia, and its point is
knife -edged and permits extremely close
readings to be taken. Incidentally, if it
swings hard over on the passage of high

(Continued on page 1290.)

These Plates
cannot Touch.

There is no danger of shorting out
the H.T. Battery when you use the
Igranic " Lokvane " Variable Con-
denser. Both the moving and fixed
vanes are accurately spaced and
securely locked in position so that
they cannot get out of place. It
is an instrument of permanent
accuracy.

The Igranic " Lokvane" Variable Condenser
is the only condenser giving such high precision at such a
reasonable price. It is a triumph of ingenious design enabling
economical high speed production to be combined with pre-
cision manufacture. The secret lies in the unique method of
spacing and locking the vanes with slotted oval bars, a
method which automatically ensures accuracy while yet
allowing rapid assembly.
Smoothly 'working adjustable bearings and low loss design
go to complete a condenser which satisfies the most critical
tastes.

aaoor 5 mfd. Price 8/6
.00°3 9/6
-0005 10/6

Send for the complete
catalogue of Igranic
Radio Devices, List No.

J476.
149, Queen Victoria St.,

London, E.C.4.

r The 'Aristocrat
of Transformers.

Nothing has been spared to make the
Igranic L.P. Transformer, Type " G,"
the most perfect it is possible to manu-
facture. It is designed by some of the
foremost Transformer experts after
years of research work and manu-
factured from the highest grade
materials it is possible to obtain.

The Igranic L.F. Trans-
former, Type " G,"

gives the results that should be ex-
pected-wonderfully high and even
amplification of all the audible frequencies resulting in
absolutely life -like -reproduction.
It is specially designed to give a straight amplification curve
under ordinary working conditions. It must be recognised that
perfect curves obtained under ideal laboratory conditions are
utterly useless as an indication of its performance in :a set.
Made in two ratios :

3.6:1 for first and single stages (to follow 20,000 to
30,000 ohm valves).

7.2:r for second stages (to follow low impedance valves).

eOMPANr Price 30/-

JL

IGRANIC
ELEC TR I r"

Works : Bedford.

Branches: Birmingham,
Bristol, Leeds, Glasgow,
Newcastle -on -Tyne, Cardiff,

Manchester.
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FERRANTI
FIXED CONDENSERS

FOR BATTERY ELIMINATORS

and

H.T. BATTERIES

Type Cl.
CI T (soldering terminals).
CIS (screwed terminals).

Capacity : 2 mfd.

Price 7/-

FERRANTI LTD -

SALIENT POINTS

1. Dielectric losses negligible.

2. Capacity is effective at high
frequency.

3. Wound with pure foil and
not with metallised paper.

4 All sealed in and completely
non -hygroscopic.

5. Cl tested at 1000 v. D.C.
and quite safe for use on
500 v. continuously.

6. C2 tested at 500 v. D.C. and
quite safe for use on 250 v.
continuously.

HOLLINWOOD

CAPACITY 2MF

TESTED .00"A C..

Type C2.
Capacity : 2 mfd.

Price 4/

LANCASHIRE
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All Editorial Communications to be addressed to The Editor, POPULAR
WIRELESS, The Fleetway House, Farringdon Street, London, E.C.4.

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. Lite,
Ltd., 4, Ludgate Circus, London, E.C.4.

The constructional articles which appear from time
to time in this journal are the outcome of research and
experimental work, carried out with a view to improving
the technique of wireless receivers. As much of the
information given in the columns of this paper concerns
the most recent developments in the radio world, some
of the arrangements and specialities described may be
the subject of Letters Patent, and the amateur and the
trader would be well advised to obtain permission of
the patentees to use the patents before doing so.

QUESTIONS AND
ANSWERS.

.THE "PROGRESSIVE" ONE.
H. H. P. (Penge, London, S.E.20).-" I

have had a crystal set for some -time (and, as
you know, 2 L 0 shows get rather boring at
times), so to get a change of programme at
times, I decided, as a first attempt, to try the

Progressive' One. Now comes the trouble.
" I can't understand what is wrong with it.

London comes in almost too strong (good

Popular Wireless, Felviary 25th, 1928.

tone) ; 5 G B strong, but always a pinch of
2 L 0 with it ; Stuttgart, just comfortable to
listen to, but again more 2 L 0.. That is my
' log ' as far as ordinary hours go. To -night
(Sunday) at 7.30 I tried to tune in to some
foreign stations, and got Stuttgart, also
Langenberg (` Merry Widow on at time),
then Leipzig. This I held till Big Ben
chirnea. 8, when of course 2 L 0 overpowered
it, as did 5 G B to' Langenberg. (These three
stations at fair strength.)

" My parts are as follows : .0005 variable
S.L.F. (wave -master), :0093 variable S.L F.
(Ormond), .0003 fixed, grid leak, H.T. choke,
resistor (all Lissen), valve holder (Lotus). The
set is wired and coil wound exactly as Mr.
Dowding explained it. Aerial 20 ft. high both
ends, 50 ft. span, 20 ft. lead-in.

" Now I have one confession to make (this
may be the whole point). Several of above
parts were given me as Christmas presents.
One of the non -radio members of the family
presenting me with a valve, this being a
Triotron (Austrian) 2 -volt :05 G.P.

" Three friends have given me advice. One
says Buy a valve ! ' Well, perhaps I ought.
But does a valve make a set selective ? No. 2
says Put your aerial up 10 ft. and cut it 10 ft.
shorter. (Here we are screened, and I think
it would need a 50 ft. mast to get into the
open.) No. 3 says Get a slow-motion dial.'
As a novice, I should put the whole trouble
to the aerial. Would an indoor aerial be
efficient 1 If so, what size ?

In conclusion, I should like to say I built
the Lo -Cost crystal set on Thursday night in
under hall an hour, and was getting Chariot's
Revue at real good strength. Thanks for it.
It is a topping stand-by set."

It does not, by any means, always follow that a
valve of the exact type recommended will increase
selectivity to a really marked extent. Your friend
No. 2 comes very near the truth in recommending a

(Continued on page 1286.)
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PANEL
YOU can make your radio set as attractive as the
most expensive shop set-at no extra cost
Trolite panels have a mirror-like surface, yet there
is no surface leakage. They are beautifully finished
in five different designs. Black polished. Mahogany
polished. Walnut polished. Wavy design. Cube
design. So you can choose the design that har-
monises best with your cabinet.
All the same, efficiency is not sacrificed to effect.
Insulation resistance is exceptionally high: Drilling,
sawing, and machining is easy. Joints can be made
with acetone.
Use a Trolite panel for your radio set !

PRICES, per square inch :
Polished Black Mahogany, Walnut, Cube,Wavy

in. Id. :II; in. ..
/ in. .. id. in. .. Id.

Ask your radio dealer also for Trolite4111 Dials, Coil Formers, Coil Mounts and
other radio mouldings. In case of

difficulty write direct to :

F. A, HUGHES & CO., Limited
204-206, Great Portland Street,, W.1.

Telephone: Museum 8630 (3 lines) Telegrams : " Distancing. Weed°, London
Manchester Office : 185, Princess Street Telephone : City 3323

EFFICIEWYwiTHEFfECT

A Perfect
Combination !
-the Ericsson Family Two Loud
Speaker Set and the Ericsson
Super Tone. They combine to
give the finest possible rendering
of the " local " and 5 X X or 5 G B.

The set is beautifully made in a
sturdy' Oak cabinet. All parts
enclosed. Price £6 15 0.
Royalties 25', The Ericsson Super
Tone costs 45

On sale at all good dealers, or direct
from:

ERICSSON TELEPHONES, LTD.,
67/73 Kingsway, London, W.C.2.
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An Announcement
concerning the

COSSOR MULLARD
MELODY MASTER
MAKER THREE

and the
TOREADOR P.M. RECEIVERS

ALARGE number of people wishing to construct
these popular receivers are anxious to use

Bowyer -Lowe components. They feel that by using
products of proved performance and quality they can
be sure of the best possible results. In deference to
these "wishes we have satisfied ourselves that, by
wiring up according to the published instructions, the
following components give complete satisfaction.
We are therefore now in a position to give immediate
deliveries of the parts listed below.

The COSSOR MELODY MAKER
Price each

 Popular " Condensers with Two -Speed Dial and 4 s. d.
Station Recorder, '0005, No. 21913 .. .. 15 6

" Whiteline " Valve -holders, No. 282 .. .. 2 3
Low -frequency Transformer 3-1 ratio, " Popular "

Model, No. 297.. .. .. .. 1 0 0
Panel Switch, No. 298 .. .. .. 1 6
Variable Resister, 5 ohms, No. 2S9 .. .. 3 0
Ebonite Front Panel, 21 X7, drilled and polished,

.. .. 16 0
Ebonite Terminal Panel, 21 X 11 ins., No. 300 .. 4 0

The MULLARD MASTER THREE
TOREADOR P.M. RECEIVERS

" Popular " Condenser with Twd-speed Dial and

and

s. d.

Station Recorder, .0003, No. 213E 15 0
Do. Do. .0005, No. 219n 15 6

" Whiteline " Valve -holders, No. 282 2 3
Low -frequency Transformer, 3-1 ratio, " Popular "

Model, No. 297 1 0 0
Panel Switch, No. 298 .. 1 6
Broadcast Coil, No. 304 7 6
Long -Wave Coil, No. 305 8 6
Universal H.F. Choke, No. 2SS 9 0
Aluminium Front Panel, 18 X 7, drilled-

Black enamelled, No. 301 6 0
Frosted and lacquered, No. 302 7 0

Coil Base, No. 291 3 6
Ebonite Terminal Panels, 21 X 2 X No. 303 73

You can obtain Bowyer -Lowe Components through every good wireless
dealer.

Write for the Bowyer -Lowe Catalogue of Components and Receivers.

IMMEDIATE DELIVERIES

Quality Components
BOWYER-LOWE Co., Ltd., Radio Works, Spring Rd., Letchworth.

For music which
sparkles

Music and speech from the " Gem " is
sparkling and brilliant-not muffled and
lifeless. When you have a " Gem "
Speaker, you do not have to make
excuses to visitors about quality of
reception - they, like everyone who
listens to a " Gem," will say " Mar-
vellous ! " Cease torturing music ;
get a " Gem " on your way home.

Kean
Finished in Brown to

match your Set
Send for list and address of nearby
Dealer who will demonstrate the

Gem" and our 12(6 Gramophone
Attachment.

LONDON RADIO MFG. CO. LTD.
Head Office and Works:

Station Road, Merton Abbey,
London, S.W.19.

Telephone: Whale/Mon 4658.

t,
r.

5-

5.D 18-11

H.

BRITISH
MADE

ON LY
tirt, etcr OSP",
"ivIA,:R V E 440 ti .5

Price from 216

5 Capacity ranges, and each in
Baseboard and Panel models.
22 CRICKLEWOOD LANE, N.W.2

'Phone: Hampstead 1757.

FORMO-DENSER
A sound variable condenser
which fills a long -felt want.
Specially designed to take the
place of the hitherto generally
used Fixed Condenser. For
use as :

Neutralising Condenser
Aerial Condenser
Grid Condenser
Reaction Condenser
Phasing Condenser
Tone Control Condenser

BUY FOR310 HANDBOOK. Practical
Circuits Blueprints of two sets, etc., 1/..

CUT THIS OUT
FOR Vali NETS
and post to us for FREE list illustrating Cabinets

as shown in " Popular Wireless," etc., etc.

NAME

ADDRESS

(Write in block letters, please.)

CARRINGTON Mfg. Co., Ltd.,
CAMCO WORKS, SANDERSTEAD ROAD

SOUTH CROYDON.
Telephone : Croydon 0623 (2

Trade enquiries especially invited.
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See WIRELESS CONSTRUCTOR
(CURRENT ISSUE)

For Full Page Advt.also
MODERN WIRELESS
SPECIAL NUMBER
on Sala March 1st.
SET

COSSOR

OF THE

MELODY

SEASOR

MAKER
COMPONENTS FOR SAME
P°st - £4 . 10 . 0 Kit. Extra
2 Ormond -0005; 2 Do. S.M. Dials; ts r.C.4.,
Condensers, -001, .002, two .0003, .0001, 2
mid.; 2 Grid Lk. Clips, B.B.; 1 Var. B.B.
Rheostat; 3 Dubilier Leaks. .25, 3, 4 meg.; 3
Lotus V.H.; 1 Ferranti A.1'.3; 2 Pane
Switches; 1 Cossor Melody Wound Coil; Ter
urinals, Name Tabs, Olazite. 8-v Grid Bia 
(all as specified)

NOTEDrilled High-grade
, with

21 x 7
Polished-Panel Radion
Strip, FREE with above kit.
Handsome American Cabinets,

NOTEz,viitgedabloiv% bkcgeboncultyrd, 2flo.r.M.;:

for posting it cabinet ordered.

I Ma:. 0 la. al A. N al
We stock Igranic, Climax, Ever -Ready
Hellesen, Siemens', Forma, Ferranti, Wearite.
Ormond, J.B., Benjamin, Lotus, Hullard,
Dubilier, Lissen, Lewcos, Utility, Magnum
Petri -Scott, Peerless, Burndept, Pye, Marconi
McMichael, Cosmos, Carborunclum, R.I.
Varley, GaMbrell, Brown's, Sterling, Amplions-in fact, everything it is possible to stock

IT IS IMPOSSIBLE TO ADVERTISE
ALL THE WIRELESS PARTS NOW ON
SALE, BUT IF YOU WANT THEM
TRY RAYMOND'S FIRST !
BE SURE YOU VISIT THE Bargain Window.
New 100 -page Catalogue. Profusely illustrated.
Price 1/- Post FREE, allowed off first 10- order.

EDISWAN NEW THREESOME
LIST OF COMPONENTS.

Three Coupling Units, Tubular Fixed Con
denser, Multi -flex Cable and Plug, -0003
Variable with S.M. Dial, 2 -way Geared CoilHolder, Connecting Wire, Red & Black Flex.
The lot post free 4.2f- nett.
EBONITE PANEL 2/6 The two with
S Ply Baseboard above kit only.
Ediswan Valves, 10/6 each; Power 12/6.

WE ARE OPEN PERSONAL
ALL DAY SATURDAY
ALL DAY THURSDAY SHOPPERS
ALL DAY EVERY DAY
Hours 9 a.m. to 8p.m
Sat. 9 a.m. to 8 p.m.

,111111:
Sunday morning .114

"MULLARD MASTER THREE"
NO SOLDER-ONLY 20 WIRES TO CONNECT

SET OF COMPONENTS
2 Strips, 1 Coil Base, Screws, Bush, Flex,Spades, 8 Plugs, J.B. S.L.F. 0005, J.B. 00035,
Climax H.F. Choke, 3 Valve Holders with Ter-minals, Panel Brackets, Set of Junit A B C,
Master 3 Coils, On -and -Off Switch, R.I.-Varley
L.P., Ditto R.C.C. Unit, .0003 and 2-meg. Leak,and 3 Mullard P.M. Valves.

ABOVE KIT £6 17 6
BIAS, 9 VOLTSFREE 11100 VOLT H.T. (BRITISH)

with above. ALUMINIUM PANEL, 18^ g 7.
AMERICAN CABINET, with Hit of parts.Special prices, 12/6, 15/-, 18/11. Carriage 2(if cabinet ordered.

It RAYMOND
27 & 28a LISLE ST., LONDON, W.C.2
Come to LEICESTER SQUARE TUBE

This address is back of Daly's Theatre.'Phone: Gerrard 4837.

RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued from page 1284.)

higher and shorter aerial. It would in all probability
make a marked difference.

A slow-motion dial is a great help towards fine
tuning. but the absence of such a dial'is not the cause
of 2 L 0 " trespassing." As you have already proved
-from the fact that your one -valve " Progressive "
pulls in the programmes from 5 G B, Stuttgart,
Langenberg, and Leipzig-the set is a wonderfully
sensitive one. And consequently, when 2 L 0-which
is " only just across the river " from 'Penge-starts
up on full power. your sensitive set seems almost
" too strong." But you must remember that to get
long distance it is essential for the sensitivity to be
there ; and, furthermore. that good as the " Progres-
sive One " is, it will only become a real " reacher -
out " when the H.F. stage (described by Mr. Dowding
in his second" Progressive" a)ticie) is added. -

Scores of readers have remarked upon the- great
increase in selectivity as soon as the Elk'. amplifying
valve is added to the one -valve set ; and of course its
programme -range is enormously increased by the
addition of the high -frequency amplifier.

If, however, you are not. able- tp: add the second
valve El the moment, we shoutd-seriously consider
the question of a wave -trap. The" P.W." Standard
Wave -trap, for instance, is easily .made up, and' it
was designed for just such a purpose. Particulars
of its construction are given in P.W." No. 207,
February 11th issue.

THE GRID CONDENSER.
L. S. D. (Whitechapel.)-" I am mounting

the new set in the old cabinet and upon the
panel I have already got fixed a .0003 mid.
variable condenser. It used to be the tuned -
anode condenser, but now I shall not want
it and I wondered if I could use it for a grid
condenser. Would it he all right and, if so,
what would be the effect of " tuning " or
varying it ? "

It will be quite O.K. for you to use the varlible
instead of a fixed condenser, as a grid condenser.
For ordinary reception you will probably find that
a variation of this condenser from " all in " to about
" half way in " makes very little difference, al-
though when turned all out or nearly all out results
become unsatisfactory owing to grid choking,
which leads to distortion. If, however, you intend to
use the set for long distance it la buite likely that s-ou
will find that variation of the grid condenser will be
of material assistance in strengthening up a weak
station.

2 -VOLT VALVES FOR THE TOURIST "
TWO.

T. BARKER (London).-" Only the R.C.
and the H.F. valve in the were
given in the description of the Tourist ',Two
which appeared in POPULAR WIRELESS,
No. 278. Can the same class of valves be
used from the 2 -volt series ? If so, what
variable resistance for the 2-volters is

-required 1" v. ,-
It will be quite all right to use a 2 -volt H.F. valve

for the first position and a 2 -volt detector for the
second position. Corresponding to those -in the
6 -volt class which have been named, you could
use in the Mullard range a P.M.IA or a P.M.1H.F.
for the first valve, and for the second valve a
P.M.1L.F. 'Similarly, the 2 -volt Cessors would be
210R.C. (blue band) for tile first, stage, :and a
210 Detector (black band) for the second -stage.
If you decide on the Marconi or- Osram valve the
first one should be a D.E.11.210, and the second one
should be a D.E.L.219.

Speaking generally; any good " H.F." valve in
the 2 -volt range will give good results in the first
position and any good 2 -volt " detector" in the second.

Regarding the variable resistance to be employed
for these valves, it is' becoming quite common with
valve manufacturers to place' such reliance in their
filaments that variable resistances are unnecessary.
When the filaments of valves werelrery delicate
it was essential that they should be run at. exactly
the right temperature or there was grave risk of
destroying them. This objection does not now
apply and most valve 'makers clahmthat their valves
will run as well from a newly-chaiged accumulator
as from a partially diseharged one, the slight Varia-
tions in voltage between these two states making
very little difference to the efficiency of the valve.
lf, however, the manufacturer you have in mind
specifically'recommends the use of a filament rheostat
we should use one of quite low resistance say, hav-
ing a maximum of 5 or 6 ohms.

THE VOLTS ON THE VALVE
T. H. (West Ham, London, E.15).-" I have

built up a three -valve set, Detector and, two
L.F., from the Blue Print NO. 2l. It is working

-quite satisfactorily. In the last stage I. am
using a Cossor power valve with 100 volts
on the plate, but what I cannot make out is
this. When I mew -tire this last valve and test
the voltage with a high -resistance voltmeter it
registers only GO or 70 volts. If I diSconnect
the loud speaker and short circuit the two
terminals then it registers 100 volts. So this
means that the loud speaker absorbs 30 to 40
of my volts. Is this quite O.K. ? There is
just the same drop of voltage when I use a
pair of headphones."

Yes, it Is quite O.K., T. H., and it happens in every
case that the full voltage of the H.T. battery is not
applied to the plate of the detector valve. This is
not generally realised, but your test with a volt-
meter shows it up clearly. In order to get the 100
volts effective upon the plate you would have to
use a battery of more than 100 volts, in order to oVeti.
come the effect of the resistance which is in series
with the valve.

It is because there is a voltage drop in the circuit
that it is generally possible to increase the maxi-
mum voltage from a battery above that which the
makers recommend for the particular valve in order
to get best results. According to Ohms law, the volt-
age across the valve itself can never be the full
voltage of 'the H.T. battery while there is any re-
sistance in series in the same circuit, and, of course.
the loud -speaker or the telephone winding repre-
sents a pretty high resistance, so that it is inevitable

Have You Built The

COSSOR MELODY MAKER
or the

R.C. THRFFSOME
or the

MULLARD MASTER THREE?
If you have you can be sure

you will find a
PICTORIAL BLUE. PRINT

of one or all of -these sets extremely
useful.

YOU CAN HAVE ONE FREE
with the issue of

MODERN WIRELESS
Together with a long instructive article

on the above sets.

ON SALE = MARCH 1st

that there should be an apparent large decrease of
the voltage actually applied to the valve itself.
Consequently a valve rated at an anode voltage. of
SO may work best when the battery plug is at a
much higher figure.

THE NOVEL ONE-VALVER.
R. J. W. (Market Harboro', Leics. ).-" Whilst

I was staying with a friend in 'London we
called at another friend's house and listened to
his wireless set. It was only a one -valve set,
but in the short time that we were there
it tuned in both English and Continental
broadcasting, and it seemed easy to handle
and more efficient than my own set, which
is a two -waiver. I was so struck with its
performance that I would like to build it
for myself. On enquiry I find that' the
circuit used was the " Novel " One-Valver
that was described in POPULAR WIRELESS

(Continued on page 1288.)

*
LORDS OF THE LONG -BOW j

*
For lying on the grand scale the palm must be

awarded to Dr. Frederick COok, the American ex-
plorer, who, in the year 1909, became the temporary
centre of .attraction for the whole civilised wort(' as
" discoverer " of the North Pole.

Stories of' men ,who have tried -to hoax the world
are many and varied. Some of the most noteworthy
are being related in a short series beginning in the
current issue of ".The Weekly Telegraph." They make
capital reading. Pride of place is given to Dr. Cook.



OVERWHELMING SUPERIOR-
ITY OF " NEGROLAC " AERIAL.
"(:OLTONE," "NEGROLAC " (Regd.)
AERIAL is the outcome of a long series
of experiments and research in Radio
reception. Unprejudiced reports and
experts tests establish the following
results : -

25"/c increase in volume of
reception.

Selectivity improved beyond
measure.Distant stations, hitherto un-
obtainable, brought in at
loud -speaker strength.Constant tuning.Immunity against acid and
chemical -laden atmosphere.High insulation and protectionagainst surface leakage.

Easier to handle than 7/22 Aerial Wire
-will not kink.
Prices: Coils of 50 ft., 9/-; 80 ft.,
15/-; 100 ft., 18!-. From all leading
stores. REFUSE SUBSTITUTES.
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AN AMAZING SUCCESS
The Saxon 3 -Valve Loud -Speaker Set is the finest 3 -valve let
that money can buy. Very few 4 -Valve Sets can equal the
performance of the SAXON 3, either for purity, volume,
range or selectivity. 48 stations at our Works (more than half
at good loud -speaker strength). Daventry on loud speaker 1,200

miles away, 20 stations in Devonshire, 35 in
Torquay, and over 20 stations on loud -speaker in
the Orkney Islands have actually been received.
All latest improvements are incorporated-no coils
are required, as the new SAXON all -wave tuner
covers all wave -lengths from 200 to 2,000 metres
by merely turning a knob.
Easily built by any beginner in two hours, all
panels are drilled and most of the components as-
sembled ready for wiring. No soldering required.

24-nage ins ruction book and wiring diagram 3d. cost free.

A WONDERFUL

3 -VALVE
LOUD

SPEAKER
SET

SAXON P.M° G. (Dept. P.W.) South Shore, BLACKPOOL.

crovecr

'LfAS'

" NEGROLA ":
Aerial Pamphlet:
sent on request.:

11

NEGRO C
INDOOR AERIAL

The "NEGROLAC" Indoor Aerial
has proved as comparatively efficient

as the outdoor type. A multi -stranded
enamelled aerial, covered with a bright,
flexible, glossy insulated fabric. It is the
most efficient Indoor Aerial ever offered.
Pick-up 30 per cent superior to ordin-
ary stranded aerials.

12 ft. lengths, complete .. 3/-
I8 ft.

. 4/
24 ft. . 5/ -

Each Aerial complete with Reel Insu-
lators and insulated connection for
down -lead.

1257

Why depend on others for the Main-
tenance of your L.T. Supply, when a set
of Model A.2 OVERNIGHT Battery
Charger components can be put together
in so minutes,

WHICH COST ONLY 3116
Write or call to -day for full details as de-
scribed by Mr. J. R. Wheatley in Popular
Wireless," page 1275, Feb. 25th.

F.  C. HEAYBERD & CO.
8/9 TALBOT COURT, EASTCHEAP, LONDON, E.C.3

(One minute from Monument Underground Station).

1

rrawfonner
troublesbanished

by

WMELESS
V ir

Brownie Transformers are guaranteed 100'..0 British.
Made from the very finest materials, the characteristics
and performance are equal to those of transformers,
costing twice the price. Ensure perfect tone and
quality by building a Brownie Popular Transformer
into your set. See this wonderful transformer for
yourself at your nearest Radio dealer.

THE BROWNIE POPULAR
TRANSFORMER. -- The mag-
netic field is composed of special
laminations of the softest iron proms
curable, and the accuracy of the
windings on their moulded bobbin
guarantee distortionless reproduc-
tion, free from
resonance.
Totally enclosed
in a moulded
are

Send for our new tree booklet,
Wireless Without Worry," to :-

THE BROWNIE WIRELESS COMPANY (G.B.) LTD.
Dept. 26, NELSON STREET WORKS, LONDON, N.W.1

Make sure of your copy of the March

WIRELESS
CONSTRUCTOR
Full of fine radio features including :-

A " THREE " FOR SPARE PARTS.
MORE LIGHT ON THE H.T. BATTERY.
USING 31 TESTED CIRCUITS.
THE BUSINESS MAN'S FOUR.

and also a long constructional article by
the Editor, PERCY W. HARRIS, M.I.R.E.,
showing how to obtain

SUPER QUALITY WITH ANY SET !

THE WIRELESS CONSTRUCTOR
Buy Your Copy Now. Price 6d,
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A '0005 LuGARITH
MIC CONDENSER OR
A BEAUTIFUL NON-
SLIP SLOW -MOTION

DIAL.

Ae4.4.7) To all purchasers 01 our
" All -Wave " Ebonite
Tuner, wave -length 180-
2,000 metres. Combines
a six -point switch with a
variable reaction, wound
with silk -covered wire,
brass parts nickel -plated,
size 41" x 31% two -hole
fixing. The smallest,
neatest and most efficient
tuner on the market.
Satisfaction guaranteed
or money returned Price
only 15/-, post free. Cash
with order, or 0 O.D.
Send now direct, to the
maker :-

S. W. SCOTT, 57, Camberwell New Roa,
LONDON S.E.5

A
NEW VALVE

for the
NEW YEAR

In addition to the renowned K Type Valve see
have pleasure he announcing the introduction
-if the new

FREL TDark Emitter
POWER VALVES
which arc destined to be the New Valves to
the New Year. It is the Valve you've lone beer
waiting for. It is the really long life Valve.
guarantees perfect reception at minimum cos/
and consumption. Filament Volts l'6-1;
Filament Amps '1 Price 6/6. Also merle ,r
take 4 volts at same price.
Other types available
New K. Type made with
ebonitesockets2volts. Now
use only '2 instead of '3.
Price reduced from 4/11-
4/6. All valves sent Post
Free or C.O.D. Plus 6d
7.ir particulars on request.

Price of POWER
VALVE

Sole Agents:
Continental Radio Import Co. Ltd.,
8, Spital Square, Bishopsgate E.1.
'Phone: London 1Vall 6318.
'Grants: ltadinenta, Aid. London.

TAYLEX WET H.T. EATTERLuS
New Prices: Jars, 1/3. Sacs, 1/2. Zincs, ltd.
temple dos. (18 voR3), complete with oils and
electrolyte. 4/3, post 9d. Sample unit, 6d. 16 -
page 1.00klet free. Bargain list free. AMPLIFIERS:
(-valve, 19/-; 2 -valve, 30/.. 2 -valve ALL -STATION
SFT. TAYLOR s ,Studley .e. st"ckweil London

KAY'S CABINETS
This Cabinet, 56" a 15", for panels
18", 19'', or 20" x 9°, can be
adapted to other sizes at slightly
extra cost, or supplied with shelf
to house your set. Strongly matte

Jacobean
of Oak and polished rich 45/..
Quotations for Specials by return.
H. KAY Cabinet Manufacturer,
Mount Pleasant Road, London, N.I5

'Phone: Walthatostow 1626

D-XELLENT !

DUCOILS
From 1. /- D X COILS, t I D London, t

FREE

PLEASE Mt.NTION "POPULAR WIRELESS"
WHEN REPLYING TO ADVERTISEMENTS.

RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued from page 1286.)

some time ago. As I do not understand dia-
grams, would you mind telling me the con-
nections of this set in words ? And also if any
parts besides the following are required ?
Coil holder, '0005 variable condenser, grid
condenser and leak, valve holder and valve,
rheostat, telephones, and the usual batteries."

All the components necessary to build the set arc
named in your list, and the point-to-point connec-
tions are as follows :-Aerial to one side of the
single coil holder, to the plate circuit of the valve
holder, and to one telephone terminal. Remaining
telephone terminal to H.T. positive. H.T. negative
to L.T. positive and to rheostat. Other side of
rheoStat to one filament of the valve holder. Other
'filament leg of the valve holder to L.T. negative
to one side of the variable grid leak, to earth, and to
one side of the variable tuning condenser (0005 mid.).
The remaining side of the tuning condenser (-0005
mid.) to the remaining side of the single -coil holder
and to the grid condenser (.0002 or .0003 mid.). The

A SELECTIVE ONE -VALVE SET.
(With Wave -trap.)

The correct connections of a selective
one -valve set are shown above.

In the " What is Wrong ? " diagram last
week the aerial lead was earthed instead of
being connected to the grid coil, The grid
leak, the grid condenser, and H.T. negative
were omitted, and the absence of a by-pass
condenser might have given rise to a failure
to oscillate.

(Note.-The next " What is Wrong ? "
diagram will appear next week.) aim
final connection is from the grid socket of the valve
holder to the remaining side of the variable grid
leak and the grid condenser.

THREE FAMOUS SETS.
1'. J. W (Lowestoft).-" I find one of the

biggest troubles in wireless is to know which
set to build. The recent article on the ' Master
Three " was a great help in this respect, but
the trouble with some of these sets is to find
out what circuits they employ, as some of the
makers don't say on their literature."

If you have the " Cossor Melody Maker." or the
" R.C. Threesome " in mind, as well as the "Master
Three," you will find full 'circuit details of all these
popular designs and a free pictorial Blue Print of
them in the March number of " Modern Wireless "
(on sale March 1st,' uSual price, ls.). Mr. Dowding,
our popular Technical Editor, has written a long
article on these receivers, and he includes operating
and constructional hints as well. You should make
sure that you obtain this March issue of " Modern
Wireless," for it will prove of peculiar interest to you
in the circumstances.

Back Numbers of " Popular Wireless are
obtainable from The Amalgamated, Press Ltd ,
Back Number Dept., Bear Alley, Farringdon
St., London, E.C.4. Price 4d per copy, Post tree

Would
Qr

4P

--but there are many people
who try to track down a fault
in every component without
realising that trouble may be
due to an inefficient panel.
A panel which is in every way
trustworthy is the foundation
of trouble -free reception.
That is why you should insist
on-

Resiston Panels come in 13 stock sizes in black and
'3 Mahogany -grained. From 6 in. X 9 in. in black,

3.5, lo 8 in. X 30 in. Mahogany -grained, 19 -

"24 HOURS CUT PANEL SERVICE"

Advt.American Hard Rubber Co.Ltd. Fore St.,E.0
ice; 1919

A Balancing Condenser
Capacity Reaction Control
and Vernier Condenser.
The Cambrell " Neutrovernia " combines
all these uses and gives equally excellent
results in either capacity. It cannot short,
Capacity approximately 2/38 m 'mfds.
Dustproof. Uniform increase ordecrease with
each turn of the knob. Can be mounted on
panel, baseboard, or through panel. Used and
Recommended by many eminent designers.

Price 5/6 Each.
From all Dealers, or

GAMBREL( BROS., LONDON,it.V.i.

ffik P cm seir's.
Obtained with our Insulating Liner which eliminates
all ' Local Action." Price 4d. doz Self -Charging Cells.
3 Doz. 45 volts Minimum.. packed In Special Divided
Carton, Suitable as Container Post Free I0/- Double
Capacity 13/-, with terminal top Sacs. 2/3 extra.
included Free. Send 6d. for Complete Cell. Instructions,
Particulars We stock Goodman's Cone Parts and Units.

Cossor Cabinets, Mahogany Finish 17/6 only.
SPENCERS STORES LTD..

4-5. MASON'S AVENUE COLEMAN ST.. LONDON E.C.2.
'Phone Loudon Wall 2292. (Near Bank of England

- HEADPHONES REPAIRED. -
Rewound end re -magnetised 4 per pair Loud
Speakers repaired 4/-. Transformers rewound 6 -
each. All work guaranteed and tested before delivery
Write for Trade Prices.  Phone: Clerk 1795,
MASON & CO., 44, East Rd., City Rd , N.1.

EVERYTHING RADIO

°NITEVODILLORIDGE
RADIO CO, LTV,

117422 LISLELSOYNKDEOETN.

:::tERESTIER
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"RULER OF THE WAVES"
RIPAULTS LATERAL ACTION CONDENSERS

These are the Condensers specified for
THE "ECONOMY FIVE"

Fully described in " Popular Wireless " of Feb. 11th, 1928.
Note the big differences in the construction of this condenser over all others.
The usual swinging plates, needing so much space on the panel, are eliminated
by a cam moving the plates with a lateral action, thus saving a great deal of

space. Space occupied at back of panel is only 31' by 21'.
The Slow -Motion Dial scale reads to 360 In up-to-date Sets Lateral Action is the
degrees, which gives exceptionally wide secret of the skilful tuning that brings
spacing on the lower wave -lengths. in Stations " all round the Dial." Wit-
Ripaults' Lateral Action Condensers nese the fact that many Sets designed
allow a very minute variation of by the Technical experts of the Wire -
capacity for a single degree on the dial, less Journals are specifying Ripaults
and permit of an assembly that Lateral Action Condensers where great
eliminates loss and self capacity, selectivity is required.

PRICE: Obtainable from all Dealers, or PRICE:
0005,18,6. RIPAULTS LIMITED, .0005, 18,6.
KING'S ROAD, ST. PANCRAS, LONDON, N.W.1.

r.k.,NNN,\\,Mkii I I I If fill 11//////9",
1/4

re. Goes
01/4

Corners"

ft.,
Round.1.. ..

.. ...... ...... ......,

.. ..,(r: . ..

Electric Soldering Iron
GUARANTEED FOR ONE YEARow. Wei

ifor Nsil,

oror
ASK. YOUR DEALER-If any PRICEdifficulty, write enclosing cheque or
P.O. value x2;6, stating voltage, to

ire sole manufacturers and patentees,
KNOWLES & SON

ge 87, Wardour Street, London, W.1
1,;crits wanted throughout liarTorld

British made.14 points ofsuperiority.
Complete with 2 bits
(straight and angle)
and 5f t.flex and Patent
Lamp Socket Adaptor

* 0.0////////////////////111111111111M%AA\\\\\::

vr-1930 CIRCUIT in 1928 !!!--in
"P.P.V." ForgesAheadwith the "1930/Three."
THE " 19301THREE," the simplest 3 -valve " P.P.V." circuit, yet
gIves power of average 5 -valve set. Just two fixed home-made
basket coils, and a dozen connections, bring these reports : " Sit in
my chair and hear America on speaker in comfort." Receives 34
stations on speaker." " Eleven loud -speaker stations on indoor
aerial in London." " Receives Glasgow on speaker in London."
" Berlin far too loud for comfort "-and hundreds of others. The
" 1930/THREE," best 3-valver by " P.P.V." Designed by B.
Bartrain exclusively for " P.P.V." The simple, absolutely selective
" build -it -in -two -hours " circuit. Just ordinary parts, obtainable
anywhere. Blue prints, full size, copious instructions. Price 3/ -
(Royalty included). Send P.O. for 3/-, or send for further particu-
lars, also lists of " P.P.V." circuits advertised in " P.W." since 1924
Write, wire, 'phone or call for lists and a bagful of wireless literature.

PRESS EXCLUSIVES. (Friends of a million amateurs.)
29, PATERNOSTER ROW, LONDON, E.C.1.

LOEWE PAM
The famous

LOEWE HIGH VACUUM
RESISTANCES

and

LOEWE HIGH VACUUM
BLOCK CONDENSERS

4DID

Should be installed in every wireless
receiving set.

They are free from atmospheric influences,
moisture and dust proof,
free from losses,
fully guaranteed.

Delivery from stock. Ask for illus-
trated leaflet.

LOEWE RADIO COMPANY, LTD.,
4, Fountayne Road, Tottenham, London, N.15

Telephone : Tottenham 2076.

Good News for Set Builders!
In response to the urgent demand for a first-class
4 - valve set for family use, Mr. PERCY W.

HARRIS, M.I.R.E., has now prepared

The WIRELESS
CONSTRUCTOR
ENVELOPE No. 2
In this envelope-obtainable at all bookstalls,
price r/6-will he found full constructional details
of a magnificent and inexpensive receiver, called

"THE CONCERT FOUR ft

Made of standard parts, all easily obtainable, it is a
highly -sensitive long-distance set, giving powerful repro-
duction of wonderful quality. Covering both long and
short wave -lengths, with a switch for 3 or 4 valves, it is
essentially a set to enjoy, both in building and operation.

The WIRELESS CONSTRUCTOR
ENVELOPE No. 2

NOW ON SALE. PRICE 1/6
By post, 1/9, from the Amalgamated Press, Ltd., Bear Alley,

Farringdon Street. London, E.C.4.
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ADANA AUTOMATIC SELF -INKING

PRINTING MACHINE
NEW ALL -STEEL SUPER -MODEL

mAriN

Orr
PLATFIV ADJUSTMENT'

MACHINE COMPLETE
COMPS erz
PLANT 57/6

g!"::=4"
0JUSTAS. BMW.

LaN or f/rre-o FOR

TREADLEosPOPIER.
0 rnmeir war.. sr.,

The Machine that Is Built from the experience
of over AMC Users of the old Model.

Over 15,00o users of Adana Printing Plants, saving
enormously in their own work, and hundreds making
an excellent living. Government Departments,
Large Printers and Big Stores are amongst the
many successful owners. Will print any matter from
CHEMISTS LABEL to an ILLUSTRATED MAGAZINE
at a really coinmercial speed, including Perforating
and Creasing. Simplicity to the extreme, no special
skill required. Hundreds of boys producing school
magazines. Real Printers' metal type, case, all
complete accessories and fully illustrated instruction
book included in plant. Two-coloured illustrated par-
ticulars and samples of work sent on receipt of stamp.

BUILT FOR COMMERCIAL USE.
Machines can be shipped abroad C.O.D. cash against
documents in London. Goods F.O.R. Twickenham. .

THE ADANA AGENCY
is a complete organisation for the supply of Printing Office
Equipment of every description. Controlled by most highly
skilled and long experienced men of the Printing World.
(DEPT. PW/5), 17. CHURCH STREET,
and 34, KING STREET, TWICKENHAM.

 THE LITTLE CELLS THAT SATISFY.
E Eton Primary H.T. Battery P.I. Porous

Pot Cells, Sl and S2 Sac Cells. All complete.
I -cell 6 -cell 12 -cell 30 -cell

P.1 61d. .. 3/3 .. 5/9 .. 14/.
S.I 6d. .. 3/- .. 5/3 12/.
S.2 41d. 2/6 3/10 .. 9/6
Send lid. stamp for booklet giving full
particulars to :-
THE ETON GLASS BATTERY CO. EC.5 46 St. Mary's Road LEYTON E.10

-"RED DIAMOND" 2 WAY-
COIL

r.

HOLDER

Parallel working. Fine ad-
justment. Worm driven. Coils
cannot fall. Easy movement.
Perfect finish. Of all high-
class radio dealers or by

insured post 4/6, from
Sole Makers:

JEWEL PEN CO. LTD.,
Radio Dept: 46, 21/2, at.
Sutton St., London, E.G.1

No. R.D.32.

41°Each

TRAIl

SEGE:

NEW SOLDERINC. .CANDLE
This water-cooled, automatic feed, plated META
pocket Burner No. 20 is ideal for soldering

wireless parts. Gives a clear flame-no
smoke. Complete as shown, 4/6.
TREE.-If you cannot obtain META
Products locally, send for generous

trial of. META Solid Fuel, and descrip-
tive booklet, 'stating dealer's name.

ELMESAN (LONDON) .LTD..
(Dept. A) 66. Victoria Street. London 8.W.1

META METTAMETA META METAJ META META

,i0TAME
11..11W IrtSA.
TEST METER
Milliammeter, 0-86
Voltmeter, -0-8 and 0-120 Volts.
Think of the advantage of this in-
strument You can test your re-
ceiver for distortion. Find H.T.
consumption. Test'voltage of H.T.
and L.T. Batteries. Accurate.
Dependable. High' Resistance.
WET H.T. BATTERY CO.,
12-13, Brownlow St.. High Holborn,

1,19NDON, WM.1.

APPARATUS TESTED. PANEL PLATE TUNER
(Continued from page 1282.)

current it does not bend. It is very easy
to over -run a milliammeter. You take
out one of the grid -bias plugs and, over
swinis the needle.

In many cases this has the effect of
bending the needle, and after this a meter
is, if not totally useless, quite unreliable.
The Ferranti milliammeter is in every way
a sound design. It might be slightly more
expensive than many on the market, but
it should be remembered that it is a pre-
cision instrument. And, additionally, it is
a precision instrument capable of retaining
its accuracy under adverse 'conditions.

A WET H.T. BATTERY.
The Wet H.T. Battery Co., of Brownlow

Street, London, W.C.1, recently sent us
one of their larger types of wet H.T.
batteries. It consists of 60 of their No. 3
Standard Cells and gives 90 volts. This
battery was tried out under normal radio
reception conditions. It was employed in
conjunction with- accumulator H.T. to
operate a powerful five -valve set employing
a super -power valve.

The H.T. current required by this set
when working properly is 25 milliamps.
For a few days after placing the battery
in operation there was a certain amount of
fluctuation, current dropping from 25 milli -
amps after a period of about one hour to
23 milliamps, and then rising to about 24.
But after about a week the outfit settled
down to its work and delivered a steady
25 milliamps for the periods of three and
four hours that the set was in use. Since
.then. there have been no appreciable
variations, and the battery has -continued
silently and steadily to function. A wet
battery of this -nature appears to be an
ideal solution to the H.T. problem where
large sets are in use, 'and where there are
no, electric -supply mains or charging

CHEAP GRID LEAKS.
It is not so very long ago, comparatively

speaking, that grid leaks cost as much as
9s. 6d. each, and many amateurs were com-
pelled to make their own with pencil lines
and paper, seldom with satisfactory results.
As a commentary on present prices we have
the new Pye grid leak, due to the well-
known Cambiidge firm of this name, which
retails at is., A range of seven values
from 25 megohms to'3 megohms is avail-
able at this price.

The compcinent is of the conventional
tubular type with metal end-caps, but,
additionally, at each end is a short length
of soft copper wire. These wires can be
soldered directly on to terminals or other
leads or can be twisted with the fingers
into. Mops so that they can be slipped
under terminals. A very ingenious scheme,
and one Which will commend itself to ama-
teur constructors.

These very cheap grid leaks also appear
to be perfectly efficient and the ones sub-
mitted to us for test were found to have
values substantially as stated. If every
one issued is similarly reliable and accurate,
Messrs. Pye should do a roaring trade in
these " bob" arid leaks.

Prey. Pat.
Regd. Design.

In itself half a set, no ebonite panel is required.
No coils to change. Can be fitted to any form
of Cabinet. Black and Gold
or Silver finish. Supplied with 35,.
diagrams for building 2 or 3
valver, assuring final efficiency.This is Just one of ourattractive lines - there are
many others. Enquire of your
dealer or write us for lists.

1 A kilINUGINI

"85fRAA DI10
" LAMP -LOO "

S. A. LAMPLUGH, LTD.,
RING'S ROAD, TYSELEY, BIRMINGHAM.
Representatives for London and Southern Counties:-
G. C. Shore & Co., 28, Newinan,St., Oxicrd St.. W.I.

" THE ,_ WET H.T.
90v. for two valves 78/4 Components supplied.
No extra. Carriage paid. All voltages stocked. ltd.
stamp brings booklet, 6d. a eell,11- full range of samples.
TROMBA ELECTRICAL CO. (DEPT. W.),
Phone: Maida Vale 1669. 13,High Rd., Kilburn, N,W.6.

P-LVA K.
ELs105)

9x 6, 1/7
Ilx 8, 2/3
12x 8, 216
12x 9, 2/10
I4x 10, 3/5
16x 9, 3/6
21 x 7, 3/7
24x 7, 4/.
Ain. thick.
Post Free.

Money back guarantee that each and all Panels are
free from surface leakage. Megger test Infinity.
CROXSONIA CO.,10, South St., Moorgate, E.0 .2

'Phone Cierkenweil 7853
Agents: John Henry Smith. 139, Anlaby Rd., Hull.

L. H. Helyar, 82, Chamberlin Rd., Norwich.
A. Stredwick & Co., 27, The Market. Chatham.

Boynton & Co.,Ltd.,34,BradfordSt.,Birmingham

7 X 6, 113
8x 6, 1/4
10x 8, 2/1
10x 9. 2/4
12x 10, 3/-
14x 12, 4/.
14x 7. 2/7
16x 8, 3/2
.8x 5 .1/2

PLEASE MENTION " POPULAR WIRELESS
WHEN REPLYING TO ADVERTISEMENTS.
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NEWS FROM SAVOY HILL.
(Continued from page 1278.)

to broadcast an appeal on behalf of Virginia
House Holiday Camp, which is held annually
during. August at Maker for some 200
cMktren living in the poorer districts of
Plymouth.

Szigeti at Sir Henry Wood's Concert.
Though he has lived and played ex-

tensively in this country for a good many
years, Szigeti, the famous violinist, to
whom Sir Hamilton Harty dedicated his
one and only violin concerto, has never
appeared before the microphone. That he
will do so on Friday, March 9th, will make
the National. Symphony Concert, which
Sir Henry Wood is conducting at the Queen's
Hall, all the more interesting, and indeed
important, particularly as the piece chosen
for him is Beethoven's Concerto.

The novelty of the evening will be a new
suite of four impressions, inspired by
scenes depicted in stained glass windows,
to which its composer, Ottorino Respighi,
has given the title " Vetrate di Chiesa."
Another work of outstanding interest in
the programme is Frank Bridge's Symphonic
Suite "The Sea," which was first produced
in 1912 at the Queen's Hall " Proms.," and
is published in the Carnegie Collection of
British Music.

An Ellen Terry Birthday Party.
To commemorate the 80th birthday of

Ellen Terry, a special programme, con-
sisting of Shakespearean scenes in which
the great actress excelled during her
stage career, is being arranged by the
Dramatic Department of the B.B.C. on
Monday evening, February 27th, when it
is hoped several members of the Terry
family will take part. A musical pro-
gramme will also be broadcast under the
direction of John Ansell, this being a
repetition of that given at a Festival
Dinner in Honour of Miss Terry at the
Hotel Cecil on June 17th, 1006, when Mr.
Ansel' was the. conductor.

Herman Scherehen for March 4th.
A Symphony Concert, under the direction

of Herman Scherchen' who, it will be re-
membered, conducted one of the Albert
Hall National Concerts last season, which
was incidentally his first British appearance,
has been arranged- for London listeners on
Sunday afternoon, March 4th. The out-
break of the War found Scherchen occupy-
ingfithe post of conductor of the Symphony
Orchestra at Riga, with the result that he
was imprisoned in Russia.

On regaining his freedom in 1918, he
founded the New Musical Society in Berlin,
and four years later was appointed con-
ductor of the Frankfort Museum Concerts.
To -day he is regarded as one of the leading
German musicians. The programme on
March 4th will include a novelty in England,
the Hindemith Concerto for Orchestra and
Delius' Cello Concerto played by Beatrice
Harrison.

Curios in 2040 1
Mr. Richard Hughes, the radio dramatist,

will talk on Friday evening, March 9th, on
antiques and curios in the year 2040. This
talk will, of course, be somewhat of a fanciful
nature, and one which even the youngest
of our listeners can hardly expect to test as
to the accuracy of Mr. Hughes as a prophet.
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ELECTRADIX BARGAINS
DIX-ONEMETERS.

THE DIRECT CURRENT DIX-ONEMETER,
illus. below, is a precision instrument of universal
use, with an ingenious system of Multipliers
which enable full-scale readings of any value to
he made over a wide range. I Millivolt to 2,000
volts, 50 ohms to 50 megohms, Mirror Scale,
Jewelled knife-edge. a £.10 de Luxe model for 55/-.

For all

Voltage

Tests

Accurate
on any

Frequency

25 to 83
cycles.

A WONDERFUL DESIGN
As a result of the great success of our D.C. One -

meters, we are now supplying a similar pattern
Alternating Current Precision " ACONE.
METER for precision measurement of A.C.
supply voltage and current.

The accuracy of the, New A.C. Model ACONE-
METERS is very high and the workmanship
of the same high class as the D.C. model. Bake-
lite body, sapphire jewels, knife-edge needle, and
mirror scale are special features. -

VOLT and CURRENT TESTS may be accu-
rately made on all 25 to 83 cycle circuits, such as
starting and running currents on electric motors,
heating and cool.ing apparatus, vacuum cleaners.

For measuring applied mains voltage to ReceiVers,
Transformers, H.T. and L.T. voltages, and the
output of Radio Battery Eliminators, the Acone-
meter has no equal.

Ask for A.C. Leaflet, or call and inspect our mag-
nificent stock of instruments for all purposes.

BUILD YOUR OWN CONE TYPE SPEAKER.
The great success of the " VIOLINA " LOUD-

SPEAKER, fitted with its " Viola " Reproducer,
led to a demand for the famous " VIOLA "
Reproducer, 2,000 ohms. It gives wonderfully
true and pure reproduction in any cone type
speaker, and you can make a three -guinea speaker
at a very low cost.

The famous " VIOLA" Unit is of the balanced
armature, push-pull type, giving a powerful drive
from moderate signals and a perfect purity and
mellowness of tone unequalled. The power -
drive is scientifically designed to utilise the
maximum magneto -
motive force, and the
flux path is laminated
efficiently to enable the
true handling of full
out put volume.

HOME CONSTRUC-
TOR'S KIT. "Viola"
Unit, fitted twin core
and bracket, 15/6.
Brown's " A" Reed,
2,000 ohms, 14/ -
Western Electric
Balanced Unit, 10/6.
Skinderviken Reed
Unit, 2,000 ohms,
10/-. Texas Cone and
Metal Centre, 2/-.

Stand with rim 8/6 or with Cone 10i-. Hovey
Cone, 3/... Ampliton Cone, Gold or Silver. 2/6.
Pleated Paper, 2/-. Wood Frames, 3/-. Metal
Frames, 5/6. Hard Cone Paper 15 -in. sq., L..

WE HAVE A WONDERFUL. STOCK OF
RADIO AM) SCIENTIFIC APPARATUS.

Bargain Sale now on.

ELECTRADIX RADIOS,
218, Upper Thames St., London. E.C.4.

EASY PAYMENTS
LOUD - SPEAKERS, HEADPHONES,
H.T.ACCUMULATORS. AnythingWireless
Send a list of the parts you are requiring, and we
will send you a quotation on monthly payments.
H. W. HOLMES, 29, FOLEY S TREET,

:Phone Museum MC at. Portland St., W.1.

REPAIRS
Any make of L.F. Transformer, Loudspeaker
or headphones repaired and despatched within
4s HOURS-TWELVE MONTHS' GUARANTEE
with each repair. 4/- Post tree.

Terms to Trade.
TRANSFORMER REPAIR CO.,

"Repairs" Dept.
214, High Street, Colliers Wood, London, S.W.19.

TECHNICAL NOTES.
(Continued from page 1278.)

Choice of Programmes.
The system of wired wireless seems to

offer quite a practical scheme for ensuring a
choice of programmes in large towns, where
selectivity with an ordinary wireless re-
ceiver is rendered difficult by the presence
of a local broadcast transmitter.

With wired wireless, several programmes
may be fed simultaneously into the same
conductor and separated out at the re-
ceiving end by means of filter circuits.

A rather important incidental point in
connection with wired wireless is that the
signals received may easily be made enor-
mously stronger than those picked up from
an outside aerial by means of ordinary
broadcasting.

Gramophone and Wireless.
A wireless receiving set and a gramophone

have this in common, that they are both
adapted for the reproduction of sound, and
that each has a specific sound reproducing
horn or equivalent. Evidently then if you
possess both a gramophone and a loud
speaker you are duplicating parts which
are common to both ; for this reason de-
vices were introduced, even in the very
early days of broadcasting, for reproducing
the sound from a gramophone record via
the wireless loud speaker.

Apart altogether from the great con-
venience of combining the two instruments
together, it is possible by means of the
amplifying system of the receiver to
amplify the sound from the gramophone
record to any desired reasonable extent.
This is a great advantage from many points
of view. For one thing the amplification is
obtained without throwing, any further
destructive effort on the record itself.

Everyone knows that you can produce a
much louder reproduction from a gramo-
phone by using a shorter or stouter needle,
but the extra Fondness obtained in this way
is at the expense of the record itself, which
is much more rapidly worn out! With valve
amplification, as obtained through 'the
amplifier of the receiving set, the life of a
record may, in fact, actually be prolonged,
because it is possible to use a soft " needle,
which treats the record very gently, and
then to make up for it by a little extra
valve amplification.

Electrical Pick-ups.
Personally, I am very greatly in favour

of these electrical pick-ups, as they are
called, as they seem to me to be quite the,
proper scientific way of doing the job. As
the sound is amplified, so also is the " sur-
face noise " or ' scratch " of the record,
but the pitch of the latter being usually
very different from that of tho desired
sound, it is feasible to exclude a great deal
of the amplified scratch by means of a simple
filter- circuit.

There are all kinds of gramophone elec-
trical pick-ups on the market now. In most
eases the pick-up is an electro-magnetio
device similar in principle, though not
in actual construction, to a telephone
receiver.

Incidentally, I would like to call my
readers' attention to the special monthly
Radio -Gramophone section commencing in
the March issue of " Modern Wireless."

Patent
One of the many outstanding advantagesale" of the
Belling -Lee terminal is that no Soldering is re
Onired.. The terminal is fitted with a transverse
slot with clamping nut, which eliminates this
tiresome task.
Make your set distinctive by fitting Belling -Lee
terminals. Made with 30 different engravings.
Prices : Type " B "-Standard large insulated

model. Polished black bakelite. 9d. each.
Type " M "-A s type "B," but smaller
and with only the engraved top insulated.
Rest nickel -plated brass-ed. each.

Both types Guaranteed.

BELLING -LEE
TERMINALS

Belling f7 Lee, Ltd., Queensway Works.
Ponders End, Middlesex.

Use a
Radiax Coil

for your

MULLARD MASTER 3
Famous for its precision,
superb finish and low losses.

250'600 . : 10/6
1000 2000 .. 12/6
6 -Pin Base .. 2/6

Maximum possible results with this cir-
cuit arc achieved with Radiax Coils.
The Master 3 is a splendid circuit for
SHORT WAVE RECEPTION. But only
a coil like the Radiax with its non -capacity
terminals and base is suitable. The
" Standard " Coil and base is useless for
Short Wave work.
Don't handicap yourself on your Set.
Insist on Radiax Coils, all Dealers and
Factors can supply. If any difficultY
a post -card to us ensures despatch C.O.D.
Radiax Coils are made for Raleigh,
Nelson, Everyman, All -Wave 4, Regional,
Selection 4, Melody Maker, etc.

Send Stamp for list of Radiax
Coils and other components.

RAINAX LTD., Palmer Place. Holloway
Road, London, N.7.

UNIDYNE .4..E LECTR ODE
VALVES

We are now the sole allpplieve

6/ 11of the genuine 1.1.0.and Thorpe
valves, as specially tested
and recommended by the '

Unidyne " Inventors and Cash with
"Popular Wireless." 13.0.5 °Mc,.
end Thorpe I(.4 (both 4 -electrode 5 -pin
valves). Post free. Only direct rent-
UNIDYNE VALVE CO.,
1, CHARING CROSS, LONDON. S.W.1

PLEASE MENTION " POPULAR WIRELESS"
WHEN REPLYING TO ADVERTISEMENTS
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A New Paper ! A Witty Paper ! !
A Topical Paper ! ! !

A Paper You.'ll Like ! ! ! !

leetrzle"
cGAN/t/lictst,

tt6N.R Wki.v/igt

Wit and
Gossip of
the JVeek

NEW-
in every sense of the word, bright,
original, artistic, dealing with the
lighter side of life in a vivacious vein.
There is no other paper like it.
Witty and topical comments on
matters of the moment, Gossip
from the theatre, Art straight from
the easel, and Sport straight from
the stable-a pithy weekly review
for men and women of the world.
Caricatures and humorous draw-
ings by our most brilliant black -
and -white artists. The freshest
and most amusing paper you have
ever Seel,.

"All the Fun of London Fair!"

-"IAA
sALy OF

LOSS/
No: r Out on Friday

213'

GENERATING

POWER

FOR YOUR COSSOR
"MELODY MAKER"

CONSTANT - ECONOMICAL- SAFE
CONS TAN T. Power from the mains is even,
steady and silent. Entirely dispenses with
run down batter) annoyance and H.T.crackle.

ECONOMICAL. Power f nom the mains
costs less than a penny per day. No more
recharging expenses.

SATE. An H. T. Eliminator built the
T.C.C. way is a unit of proved reliability.
Using T.C.C. 600 volt Condensers, it is
absolutely safe.
The T.C.C. book "How to build your own H.T.
Eliminator" will convince you how simple it is for
you to build this efficient unit. It is free-of course
-and will be sent to you oz." receipt of penny stamp
for postage. Write for it to -day and-

GET YOUR POWER FROM THE SWITCH

CONDENSERS

WRITE
FOR
THIS

.

ito build
your corn

fligki.ension
Eliminator

for i

A(' orDe

iii

FREE
BOOK

TODAY
Adot.Telegra ph Condenser Co. Wales Farm Rd. N. Acton. London W.3. lJ
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A large, powerful, lasting fila-
ment with ample length to
ensure the finest operating
characteristics . . . a strong,
tough filament that cannot be
broken except by the very
roughest handling . . . A
British Filament that gives
you the fullest value for your
money and improves all radio
receivers.

THE WONDERFUL MULLARD
P.M. FILAMENT

Obtainable only in Mallard
P.M. Valves.

Mallard
THE MASTER.- VALVE

WITH THE WONDERFUL P.M. FILAMENT
Print o(1 and published every Thursday by the Proprietors, The Anialzilinated Press. Ltd., The Fleet way Iltinse, larritirelon Street, I.ondon.
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