POPCLAR WIRELESS, Maich 23rd, 1929, RECISTERED AT THE G.P.0. A8 A NEWSPAPLR.

GREATEST VALUE—HIGHEST CIRCULATION

ireless

No. 355. Vol. XV. | INCORPORATING "WIRELE 8§ Maxch 23rd, 1029,

T EADI@S@OP

IN THIS ISSUE

Other Special Fectures This Week.

Points About Portables. Programme Poachers
THE *“DWARF"” THREE
Grid Bias Failures. Which Valve Matters Most?
“p,W." " WHIFE~PRINT_No. 16

e



POPULAR WIRELESS

HINK of it! The price of a world-famous
Brown Loud Speaker cut almost in half!
Now anyone can have a loud speaker of the
very highest quality. For, remember that this
H.Q. Loud Speaker incorporates the base and
movement of the famous ORIGINAL J5rown H.1.
Loud Speaker—the instrument on which JBrown

success is founded. Remember, too, that a horn speaker gives
greater volume on distant stations than a cone instrument.

Why this big reduction has beenmade

Only by concentration in manufacturing on this
Speaker has it been possible to make such an
amazing price reduction. Design is the same.
terials are the same. Workmanship is the same.
ly the price is changed. We are out to bring true radio
roduction within everyone’s reach. Hear the 3 guineas

. Loud Speaker at your Dealer's and you’ll agree that
ve succeeded. There's bound to be an enormous demand.
n’t risk disappointment! Look in at your Dealer’s to-night!

Never before :
have you 4
had such an %
opportunity!
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SAME Speaker
SAME Results
NEW PRICE!

Adpe. §. G, Brown, Ltd. Western Ave., N. Acton, Londem, W. 3.
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F. A. HUGHES & CO., LIMITED,
204-6, Great Portland Street, London, W.1

Distributors for Northern England, Scotland and
North Wales: H. C. RAWSON (SHEFFIELD
and LONDON)}, LTD., r1co, LONDON ROAD,
SHEFFIELD. 185, PRINCESS STREET,
MANCHESTER.

§
BAUVESFPOT

fs-s-o

This speaker represents the latest advance in
loudspeaker construction and fully maintains the
superlative qualities associated with the Blue
Spot range.

A specially prepared cone is scientifically
mounted and driven by the famous 66K adjust-
able 4 pole balanced armature unit which gives
equal response to all audio frequencies.

Housed in a beautifully designed Trolite case,
this marvellous speaker lends an air of dignity
and charm to its surroundings, while its tone
enthuses the hyper-critical. Truly a masterpiece.

Price £5:5:0

Ideal Blue Spot Cone Speakers are sold under full protection
of the patents owned by Standard Telephones and Cables and
tke Hoplins and Lektophone Corporations.
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On Sale Everywhere.

L

Invaluable to

THE HOME CONSTRUCT OR

Two New
“BEST WAY” WIRELESS BOOKS

“Best Way " No. 328.—Modern Valve Sets. Contains full constructional
details of four receivers. A “ WAVE-CHANGE ONE-VALVER " to cover long
and short waves by the operation of a switch, a “ TWO-VALVE AMPLIFIER,”
the “ * BEST WAY'’' WAVE-CHANGE THREE ” and “ THE HOME CIRCLE
FOUR,” a set specially designed for family use.

“Best Way” No. 329.—This Year’s Star Sets. Tells you how to build
another four specially-designed receivers. ‘“ AN ALL-WAVE TWO-VALVER "™
which covers all wave-lengths from 2,000 to 20 metres,”“ A ONE-VALVE AMPLI-
FIER,” “A REGIONAL CRYSTAL SET,” and the “S.G.-AND PENTODE
THREE "—a receiver. of the most up-to-date type, capable of remarkable results,

EVERY SET MINUTELY DESCRIBED
RICE 6d. EACH.
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save you
Pounds!

Sho ws
you how
to build
an k.l
Elimin-
ator
& get
current
from
“lyour

Electric
Light Mains

F you have electric light, this book will save

you money. In simple language and by

clear diagrams it shows you how to
build an L.T. Eliminator that will give
you constant current from your mains. It’s
amazinglyeasy. Thereareonly 6 components
and 12 wires. First cost is last cost. You can
build it in an evening and start saving
money right away. Take the step now—
sign the coupon below.

FILL IN COUPON NOW

1 minute’s § To TELEGRAPH CONDENSER
- Co., Ltd., Wales Farm Rd., North
Work and

Acton, London, W.3.
1d. Stamp i

I enclose 1d. stamp for your tree Elimin-
NOTHING |

ator book.
MORNE
TOPAY!

Nare

E Addr

PN 23713/20 - it o T e oo g o ST e

K& 7911
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Make certain
of your set’s success

—build it with
Lotus Components

Every Lotus Component you use is to be
depended upon as a sound, well-con-
structed unit, for it has been made from
the best available materials and by
careful British workmen, and has been
examined and tested thoroughly before
it comes to you. Your usual dealer sells
Lotus Components.

Lotus Buoyancy Valve Holders, Anti-Micro-

phonic, 1/3; Lotus Variable Condensers

from 5/-; Lotus Vernier Dial, 4/9; Lotus

Drum Dials, Remote Controls, Jacks,
Switches, Plugs, &c.

Lotus Dual Wave Coils
15/-, 166, 21/-.

_— —_— —— T

Garnett, Whiteley & Co., Ltd., Breadgreen Road, Liverpool.

Ce:iston
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-~ Make the Melody
1LLOUDER and CLEARER

44 ‘ *Pgpular Wireless, - March: Mrd, 1928.

Change mow to Cossor Valves—use
Cossor Valves in every socket of your
Set—you’ll get richer melody—fuli-
toned and crystal clear. Cossor Valves
made possible the wonderful efliciency
of the famous Cossor Melody Maker
—they improve any Receiver. Your

Dealer sells them for 2,4 and 6 volt Sets.

Have you: got your
copy of the COSSOR
Broadcasting Map ?

I shows pusitions and gives wave-

lengths 7 i
: BRITAIN’S FINEST VALVES o a1 i Sl
: . ~ yotr Radio enjoyment. Write for
1t now, enclose 2d stamp to cover
cost of postage, etc.

Send at oncel

@

A& €. Cossor, Ltd., Highbury Grove, London. N.5.
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RADIO NOTES AND NEWS.

The New Valve Knight— Hint to Highbrows—A Long, Long Listening—More About Dance
Music— Guaranteed Noiseless—In a Plain Van— Short-Wave Mysteries.

To-day’s the Day.

EOPLE who cannot line up on' the
banks and bridges of the Thames
should try not to miss the running

commentary on the ’'Varsity Boat Race,
which is to be given again by Mt G. O.
Nickalls and Mr. J. C. Squire. 1 can
romise them, given luck. with a thrilling
alf hour, o1 noon to 12.35 p.m. At 3 p.m.
on the same day (Sat.)there is the commen-
tary on the F.A. Cup Semi-Final.

The New Valve Knight.

UNDERSTAND that Dr. J. A. Fleming,
F.R.S, who has been inundated with
congratulatory letters about his knight-

hood, desires to be known not as Sir John
but as Sir Ambrose Fleming, as there is
already a Sir John in the family. So much
interest has been created by this knight-
hood, that I take the opportunity to
suggest that Sir A. Fleming has been
honoured not because he invented the valve
but for his long service to science. Nor
does Sir 0. Lodge-owe his title to his radio
work alone, which is relatively a small
part of his achievements as a scientist.

Death of Sir John Pender.

EATH removed on Macch 6th, at the
age of 74, the head of the Eastern
Telegraph Company and potential

head of the great communications merger
which is now in process of formation. Sir
John Pender, who was the son of the
founder of the Eastern, was taking an
active part in the work of combining the
Empire’s cable and radio interests and died,
onc may eay, “in hamess.” He was a
“big” man in the best fizurative sense of
the word, and he earned the title of empire-
builder,

Is This Right ?

EWS from the U.S.A. is to the effect
that the Rum Squad is to use radio
in the work of preventing the smug-

gling of liquor on the coast of Florida,
When a suspected vessel is sighted the
preventive cutters are to be called along
by wireless. That radio should be used for
such *“dry” purposes almost tempts one
to give it up. (Now some “old sobersides”
will write and accuse me of conspiring
to kill babies with rum.)

Talking and Terror.

HAVE seen in the Press that the

Rector of Sherringham is ““terrified ’

lest in twenty years’ time all children
should talk like little “announcers.” If
that report ‘is correct, one is tempted to
reply, without
“the cloth,” that it would be better for
them to talk like the average announcer
than like the average rector. I refer to tone
and clarity, not to grammar._

Pity the Poor B.B.C.

SEE that Mr. Cochran has been letting
off squibs, nay, thunderbolts, about
the quality of the entertainers engaged

by the B.B.C. He docs not disguise his
contempt for those unfortunate “ guinea-a-
timers.” Well, Mr. Cochran has probably
forgotten all the B.B.C. knows about the
art cf entertaining, but I think he onght to
bear in mind that the B.B.C. is not the
menager of a music-hall; it has wider and
far more important functions, and wields a

intending disrespect to -

much greater power for good or ill. Never-
theless, when the B.B.C. does profess to
supply common or garden “ vaudeville”
it might do it royally and well.

Hint to Highbrows.

T is announced that a new station is to
be opened at Turin. Tt is to bs 6 kw.
in power, and will radiate on 2752
metres. A specially interesting fact about
this station, and one which should appeal
to lovers of opera, is that it is to be con-
neeted with all the theatres in Turin,
including the Theatre Regio at which the
first performances of Italian operas are
given. So when you hear a tenor sobbing
and a soprano shrieking down an orchestra—

you may have added Turin to your bag.

A Long, Long Listening.

R. B. WALTON O’DONNELL was
not long ago the hero of a perfor-
mance from which even the most

hardencd listener might shrink. In a soft
(Continued on next puge.)

ROUND THE WORLD ON A RADIO RUDDERSKIFF'!

In this home-made wireless set on wheels, Mr. Johanp Fischer is rolling round the world under his own
aesial. Ho culls the vebicle a ¢ rudder skiff,”® and is shown in Berlin on his way to Australia and America.
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- NOTES AND NEWS.

(Continued from previous paje.)

moment he consented to act as judge of a
band contest at the Newcastle Station.
Only 28 bands took part—and Mr. O’Donnell
was, to his horror, the only judge. He stuck
to his post for six hours, listening to the
same old piece being played, ‘ placed > the
first ten competitors, and then withdrew in
order to save his mental balance, much to
the disgust of the remaining 18 bands who
bad bets on all the “ Places.”

Burndept the Phoenix.

AMATEURS, especially of 1921 vintage

or earlier, will always be interested

in the history cf Burndept’s because
they owe so much to the founder of its
predecessor. Mr. W. W. Burnham, who
kept the flame of broadcasting alive till it
was ready to flare up in the shape of the
B.B.C,, started the original Burndept firm.
It may interest readers of *‘ Modern Wire-
less” to learn that Bunrndept’s Chicf
Engineer,- Mr. Marcus G. Scroggie, is touring
the States, studying American radio
methods. His articles in that magazine
were excellent.

More About Dance Musiec.
E R. E. (Frome) is wroth ahout the

disappearance of the Savoy Band®

and has exchanged repartee with the
B.B.C., with the usual negative resnlt. Of
course, E. R. E. is right in his view that the
B.B.C. ought not to “ vanish ”’ admittedly
popular items without so much as an
explanation—but there you are! One
grain of comfort is that he wrote to Mr.
Fred Elizalde, who was good enough to say
that he thinks we shall hear his band
again before long, and that some well-known
people will be added to it. Hooroo !

Appeal to Amateurs.

THE appeal which is being made for
£50,000 to endow the Wheatstone
Chair of Physics in commemoration

of thc centenary of King’s College has
special reference to listeners—although
they may not realise it. The Chair i
occnpied at present by Dr. E. V. Appleton,
F.R.S., who is well-known as a research
worker in radio matters. He is now
investigating the wave form of *atmo-
spheries”’ and the action of the Heaviside
layer in causing  fading ” and ‘‘ echoes,”
and the properties of short waves.

Radio and Musical Instruments.

HE results of a census taken in the
U.S.A. include some " figures which
may possibly reflect the influence of

radio upon the sale of musical instruments
and gramophone records. During 1928
the sale of all instruments, except the
organ, showed a 45 per cent decrease; the
sale of organs showed an increase of 31
per cent over 1925. Pianos slumped 29
per cent. But the sale of gramophone
records had increased 28 per cent;
100,000,000 were made and £10,000,000
worth were sold.

The Burning Question.
E. (Aberystwyth) tells me that having
- & radio equipment in his place of
buziness he has collected the opinions
of his audiences as to the programmes.
The most popular kind of itemn was Music—
* marches, waltzes, and works by the old

masters, brimful of harmony.”
music was not at all popular. This seems
to be a very common view, and it is a pity
the B.B.C. insist upon trying out unknewn
composers—a process for which it was not
instituted and has no charter.

. . A Shuffle Suggested.

C E. cxpresses the opinion that the
4o programmes from 2LO and § X X
have deteriorated since 5G B was
built and that 5G B gives much more
satisfaction but is spoiled by fading.
(Hadn't noticed it /) He suggests, therefore,
that 2L O and 5 G B join hands and that
5 X X should broadcast what is now sent
out by 5GB. He also declares that
gramophone records are superior to * direct”
rendition. because they are neither hurried

SRR RIS NIE
SHORT WAVES.

We understand that an attempt is being
made to popularise the saw as a musical
instrument for broadcasting. But why return
to the original when so many life-like sub-
stitutes have beex.x deviseci 2 .

One blow on a brass gong-marks the begin-
ning of a transmission from the Hambarg
station. Two strokes during a concert indicates
a two-minute interval. At the close of the
night session there must be a regular gong
recital.—¢¢ Pop.nlu Ra:ho Wee.kly.”
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Customer: “You told me that set I bought
would bring in the coast. I can’t even get local
stuff.”

Salesman : That set isn’t old encugh to talk,
Jnf} ﬁ:;it,t’ill you’ve had it two or three years.”
€.

. * .
¢ And when I turned the dial, I tuned-in a
man singing ¢ The Vulgar Boatmen® at
terrific  strength,”” says a reader’s letter.
Probably the sizlger was enjoyulg rude health !

LR ETRTE AR R TR IR e
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Dear Heart, the message that I senil
Is from no high aerial hurled ;
Your modesty it would offend
Should I broadgast it to' the world.
From ‘“yon blue Heaven above us bent »
It comes to you, and you alone,
Having been most discreetly sent
Upon a wave-length of our own,

G PRI

Four little words are all I need
My simple meaning fo convey ;
For 1 express myself, indeed,
In quite the most old-fashioned way.
Yet these are they you joy-to hear
In all their sweet simplicity ;
So when I breathe : *‘I love you, dear !’
My darling, listen in for me !
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by the announcer nor * controlled >’ by the
control room. What say readers on these
points ?

A Letter About a Letter.

N reference to Mr. Hetherington’s letter
(“ P.W.” February 16th), R. V. H. (Pew-
sham) says that he has received 3L O

most Sundays since June, and has never heard
that the wave-length is to change to 43
metres. I don’t see that this proves that
Mr. H. did not hear jt. Perhaps he heard
it on a week-day. Anyhow, both of them
ought to know by now if there has been a
change. R. V. H. says also that it .is
wonderful that Mr. H. gets 2X AF so
well on Sundays—as that station does not
transmit on Sunday. My dear fellow,
Mr. H. distinctly wrote * Saturday.”
Are you spoiling for a bicker or do your
glasses need alteration ? Never mind, you
both love the ‘‘ Sydney” Two.

Oscillator Wanted.
APROPOS my note of February 23rd about
the Thornton Heath man who sayx
he gets 100 stations on loud speaker.
a umber of listeners in the same district

Modern-

Popular. Wireless;-March 23rd, 1929.

have pricked up their ears and generally
behaved in a suspicious way because, says
H. H. G. D., Thornton Heath is cursed with
a demon * oscillator,” °‘‘who oscillates,
pulls plugs in and out, and fades and blots
us out hy excessive reaction all day long.”
These victims wonder whether—but no!
clever as my correspondent is in getting
100 stations he cannot be the culprit.
Besides, only a conjuror could pull a plug _
in and then pull it out.

Guaranteed Noiseless Circuit.
TRUCK

with compassion for “our
Gladys,” who complained of the
“ patriots chirping” in the one-

valver installed in the kitchen, L. M.
(Dinas Powis) sends me a clipping from
the ‘ Evening KExpress,” showing the
diagram of a “ double-tuned > crystal cir-
cuit they recommend, with the remark that
Gladys will find it very quiet. She will, for
though the condensers look bonny and the-
ooils full of inductance, there is no crystal
shown.  Evidently crystal practice has
** growed out of all knowledge.””

New Use for Zero. -

MR. G. WENDT, who arranged special
broadecasts for K DK A to the polar
regions, says that radio users in the
Arctic cannot employ accumulators, and
therefore operate entirely from dry-cell
batteries. But it was found that the * life
of these batteries in store was not long
enough to last the scason, and after experi-
ment it was proved that by freezing them
they are made guite inoperative. So when
they want to put & new one in circuit they
have to thaw it, when all the little watts
bob up again as fresh as paint.

In a Plain Van,

FRIEND who has just returned from-
the U.S.A. tells me that he learned
that thousands of people there have

combined radio and gramophone sets
costing sums fantastically beyond their
means. It's. all done by the instalment
system which bulks so largely in American
home trading. The only reason many
familiez do not possess an elephant is-that
they have not been offered an elephant for
a dollar down and small weekly payments.

Short-Wave Mysteries.

HAVE several times pointed out what

o large field for experiment is open

in the realm of very short waves,
and have hinted that perhaps somewhere
dewn among thc wee waves there may be
a “ band ” containing frequencies of healing,
or capable of transmuting metals. As an
example of the peculiar properties of: short
waves I may mention that by means of a
special valve eapable of radiating from 10
to 15 kw. on 6 metres it is poseible to raise
the temperature of the blood to 100° F.
in 16 minutes. This beats malaria hollow.

Does the Weather Help ?
C. A. (Mealta), who has been watching
. the weather, asserts that when sirocco
weather is abroad reception is extra
special good. This kind of weather is

“damp and mijsty. and 1 seem to remember

that years ago, when a distance of several
hundred miles was something to boast about,
we were convinced that our signals did better
during foggy weather, especially when it
was gold.

ARIEL
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WHEN I..light-heartedly tackled tho

problem " of radio home-talkies, I

had “not the slightest idea that

there could be so many snags to be dealt

with before a real start could be made.

But happily, as I have alrcady said, these
have, one by one, been ironed out.

By the time this issue of “ P.W.” reaches
you, all sorts of people will have seen the
gear in operation, 8o it is now possible for
me to start telling you something definite
about it.

Five Patents Involved.,

‘The system involves about five patents,
although you' would not think so to look
at the simple- mechanism. The essential
part of it is a small cinema projector.capable
of holding twenty-minute reels. These reels
can, of course, very casily be changed, so
that long dramas can be handled if de-
sired. .

I expect there are still a large number
of people who know little or nothing of
these little projectors, notwithstanding
that between fifty or sixty thousand are
definitely known to be in use in this country.

The first important point to note is that
the film used is of a non-inflammable
character, and that the outfit handles no
more current than many radio sets. You
ingert a plug in a lighting socket and you
can then prcceed to give the performance.
The projector is easier than a radio receiver.
to handle and quite if not more fascinating.
It can be-fittzd up in a minute in any room,
however small, and it does not necessitate
any special fittings; it can be stood on
any convenient table, the little screen being
hung up.on the wall.

Excellent home projectors, working en-
tirely from the clectric mains {you do not
have to wind a handle), are obtainable
from about nine guineas. The operation of
the device is quite automatic, and once
started it does not require any attention
whatever. - '

- So much for the home cinematograph
‘projector as at present in use in thousands
of homes.

You will seo right away that anything
added to such a straightforward little pro-
position must itself be simple and free from
complications, or it would be of little value.

Not So Simple . . !

And when I tell you that tens of years of
experimenting have gone to the production
_of huge outfits costing up to twenty thousand
pounds in order to achieve naarly perfect
ordinary talkies, you will see I-was up
against something when I set out to pro-
duce a -home-talkie that would cost only a
few pounds. i
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In this article the inventor begins i
a full description of his new Radio
and MHome-Talkie scheme, and
describes some of the difficulties
he has had to overcome before the
several problems concerned were

sucecessfully solved.
H

B e S e e at o

The big talkie machines in use in some of
the London cinemas are masses of intricate
meéchanism.  There are valve bridges,
compensating devices, fade units, and all
sorts of most complicated material.

You might think that all that one needs
to.do is to couple a sound reproducer’ with

“a film projector by mechanical means ;

drive the whole apparatus from one prime
mover as it were. And, in fact, this is all

£hat you need do, only it is not so simple a.

matter as you might think.

Hand Conirsl Impossible.

Anyway, in due course I learnt that
although the pictures shown by the little
projectors are clear and distinct, the speeds
at which the mechanism runs varies to a
very considerable degree. It is a-fact that

DOWDI
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found the variations quite tragic. They
entirely washed out two or three of my first
ideas, and it is a good job that that hap-
pened, as otherwise T should never have hit
upon the system now in use.

I remember one of the members of the
staff suggesting that a Radio Cinema would
be possible merely by controlling the speed
of the projector by hand, watching the

‘screen and listening to the speech and
music and balancing them up together.

A Varlable Load.

Lest any reader.of “P.W.” also should
think this, let me warn him not to waste
his time experimenting. He will get a
nervous breakdown trying to do it. T say
with deep feeling, having tried it with
some four on five different projectors,
that it is quite impossible. You could just
as easily band-synchronise a television out-
fit. And I have heard that it is in trying to
do 'this that so many U.S: television ex-
perimenters go into asylums.

There are a lot of little working parts in
a projector which have eccentric move-
ments. The film goes through in jerks as
every picture stops awhile in front of the
lens before passing on. The driving mech-
anism is, of course, small and you couldn’t
fit a lLiome-projector with a half horse-

power motor. In conse.

you can keep on varying the speed of a
projector within a few pictures or so
without any appreciable effect on the
sereery” . -

The makeis of home-projectors have not
worried much about constancy of speed.
it tsn’t in the usmal way necessary. And I

.,

The Radioscope does not necessitate the use of photo-electric cells
such as this, or any other similar pieces of apparatus.

quence of this there is little
reserve of power, so that
every .tiny variation in the
load is immediately reflected
back to the motor.

20,000 Pictures !

You cannot fit large fly-
wheels and like gadgets, and
their use would quickly be-
come a frightenmg mass of
comphications. More par-
ticularly, you cannot -run
the projector .against -con-
stant braking,
which figures in 80 many
ideas regarding synchronisa-
tion, as there cannot be a
sufficient: margin of this to
absorb all .the speed and
load discrepancies without
. . also absorbing all the driv-
ing power available. -Also
small motors themselves are
-~ temperamental and react

‘immediately to every variation in the

supply. ,
- On top of all this one has to bear in mind
that the radio-cinoma entails ccmpicte

synchronisation of the control projector =

and all its “slaves,” as one might term the
-(Continued on next page.)

a scheme -
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t (Continued from previous page.)
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hcme outfits. In twenty minutes some
twenty thousand pictures will have flashed
throygh the control projector, at the home-
cinema rate of sixteen pictures per second.

If you are more than four pictures out of
synchionisation the fault may be apparent
to the vyes and the ear. Thercfore the
individual twenty thousand pictures must
keep in step as they. flash through the
control and slave projectors.

Schemes Which Fail,

Any scheme that merely involves constant
running checked by ear and eye or by any
other means to the same end must fail,
because the most minute error completely
undiscernible over a period of a minute
might prove cumulative. Supposing you
lost, one picture per thousand at onc of the
slaves, then at the end of a twenty minute
run you would be twenty pictures out of
synchronisation. Your screen hero would
then be able to say “ Yes ” one and a quarter
seconds before his lips moved. i

No, the synchronisation needed must
make it impossible for cumulative errors
to occur. And my Radioscope does this, I
am happily able to say. Moreover, you
could switch it on and leave it alone in the
room for an hour—providing the control
projector was working as long as this, and
at the end of that time you would still be in
synchronisation.

Entirely Automatie.

I do not sece any future for any device
that sets out to provide entertainment in
the home that needs an operator at the
knobs or levers or dials while it is working.

a8 the cessation of its cfforts brings you to
earth and tells you that that is the. end of
the show.

1 wonder bow popular the gramophone
would he to-day if, while it was working,
someone had to hold the sound-box lightly
in contact with the record with one hand
the while he adjusted the mechanism with
the other in order to keep :
it operating properly ?

-Populer Wireless, March 23rd, 1929.

Including an admittedly cheap gramo-
phone you will see that the whole Radio
and Home Talkie complete will run into
only twenty or less pounds. Soon you will
also sec that these figures are not optimistic
ones, they are indeed rather couservative
and may be very much less, although, of
course, they may be a few shillings more if

The amenities of the
modern home  demand
devices of the press-the-
button-and leave-1t variety,
and 1 for one have the
greatest sympathy with
this desirable state of
affairs. But in striving
to make my Radioscope
conforin with these requive-
ments, ] have had a most
strenuous time, and don’t
mind admitting that 1
have faced failure dozens
of times.

Developments.

But-heving synchronized
the Radioscope it soon was
seen that. its scope was
immensecly widened. One
of the latest developments
is that any gramophone can

be coupled to the apparatus
to make a complete home-
talkie. The gramophone
then acts as the brcadcast-
ing station and keeps the projector exactly
in step with its own sound-producing
mechanism. You place the cinema screcn
in front of the gramophone, run a lead from
the simple attachment on this (it can be
fitted to any typce of gramophone, even a.
cheap, .portable type), and then place on
your talkie record and film. The result is
startling. )

You have never
secn a talkic-film in

Ratuer tricky and comphcated apparatus is needed 10r even \he s.mupies. 01
Television outfits. Reader: will note a striking difference in the simplicity
of the Radloscope, photos of which will very shortly be published-in * P, W,

It is generally the purchaser of such a
device that becomes the operator, and it is
because he was sufficiently interested in it
to buy it that he is as keed or keener than
anyone else to enjoy the entertainment it
provides.

Once the apparatis has been switched
on it wants to be forgotten until such time

your own drawing-
room, have you? I
can assure you that it
makes a most fascinat-
ing entertainment. All
this week of writing
[ have been showing
such to various people,
and one and all they
have been somewhat
amazed by the
realism. That the
screen is small and the
figures correspond-
ingly diminutive does
not seem at all incon-
gruous,

This development
makes the Radio-
scope much more
valuable, as you can
see, for the user ean
arrange his own pro-
grammes by hiring or.
buying the necessary
films and records.

The cost of the Radioscope projector
(as assessed by a manufacturer) should
be somewhere round about £12. That
of the gramophone attachment will be
in the neighbourhood of £2, m perhaps
very much less, The B.B.C. attachment to
make Radio movies possible should be
available at two or three pounds,

A scene Irom "~ A Dash for Laberty,”” which wili doubtless go down
in tcientific history as the very first Radioscopic film,

the demand 1s small, and this is not antici-
pated. I said you will see this, and by that
I mean that in a future article I will describe
all the apparatus in minute detail.

I have not told you as much in this
article as I set out to do—there is so much
ground to cover and space in “P.W.” is
valuable !

R
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In the case of a tuned-anode -circuit th*e

¢“ earthed > end ot the condenser is that which
is connected to the H.T. positive terminal.
* £ £

When your aerial is not in use it should be
connected to earth via a switch outside the
house. '

* * *

If you are often fiddling with a terminal in a
rather inaccessible place, do not forget that it
may be an advantage to cut a slot across the
top of it with a hack saw, afterwards using a
screwdriver to tighten the terminal. (Many
manufacturers have adopted this plan as
standard.)

3 = 2

Leads from the plate should not be placed

close to or parailel with leads from the grid.
£ *

Where transformers are marked OS and IS
and OP and IP it is usual to connect the OS to
grid and IP to plate. If your L.F. transformer
is not clearly marked to indicate the correct
connections, try changing over the leads which
go to the primary or to the secondary as they
may make a marked difference to strength of
reception.

# *

One ‘advantage of non-microphonic valve
holders is that there is less chance of damaging
Lhidbase of a valve when pulling it out of the

older,
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THERE has been a good deal said lately
in the House of Commons about the

use of broadcasting for the General .

Election. Mr. Lloyd George, for example,
has had quite a lot to say in connection
with - the idea of broadcasting political
speeches.

Recently Mr. Lloyd George said that,
with the General Election in sight, the
broadcasting of politics was vital.
worked well in America’ durmg the rccent
Presidential Election campaign, and he felt
sure that in the new circumstances in this
country it was almost the only means of
reaching the vast electorite.

Political meetings were all well and
good when the electorate reached 4,000,
but were totally inadequate methods with
an electorate of 40,000.

No Embargo.

Mr. Lloyd George went on to urge that a
select number of political speakers from
‘each Party should be allowed to address the
_elecr,ors Or, in any case, such permission
should be given to them during the final
three weeks of the Election campaign.
But it scems to be quite obvious that Mr.
Lloyd George’s fervour did not inspire the
Postmaster-General, for he obviously does
not feel much enthusiasm over the part
broadcasting can play in the political
struggle” shortly to begin.

Nevertheless, the Postmaster General has
made it clear that the B.B.C. would place
no arbitrary embargo on 'Mr. Lloyd George’s
ideas provided a ‘mutual agreement couid
be reached between the political parties.

Would Make It a Farce.

. The Postmaster-General suggested that
the idea put forward by Commander
Kenworthy, that each of the candidates in
the General Election of each Party should be
allowed to address the already congested
ether, presented a vision that filed him
with ‘horror. In this we quite agree with
the Postmaster-General ; nobody wants to
hear 600 members of Parlmment broad-
casting their views on politics.

That sort of thing would make politieal
broadcasting a farce in this country ;: but if,
as the Postmaster-General suggested, the
threc political parties could agree upon
the respective amount of time they would
appropriate for Election propaganda work
by broadecasting, he was of the opinion
that an arrangement could be made.

It had -
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PROGRAMME POACHERS.

Politicians at the Microphone — Our Technical
Editor’s Invention — Simplified Control.

By THE EDITOR.

But there may be a snag yet, and our
readers should not be too confident of
hearing the party leaders broadcast in the
Election because, as the Postmaster-
General pointed out, he thought it was
unreasonable for the Government to say
that for every single attack made on it
by either of the Opposition parties, it must
be given an opportunity for an individual
reply.

“Talkies > May Be Used.

Now whether the other parties will
agree to this remains to be seen. At the
moment it does not look as though they
will. Nevertheless, whether broadcasting
is utilised in the forthcoming Election or
not, there is no doubt that the relaying of
speeches by means of broadcasting loud
speakers with amplifiers will undoubtedly
be a feature of this Election, and even the

SNOWED Ue!
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The new Berlin wireless station (Boxhsu;ener Strasse)
which is to be opened very shorily. as will be seen,
the derial and earth leads-in are covered with snow.

““ talkies ” are likely to be enlisted in the
forthcoming political fight.

And while on the subject of * talkies
readers will no doubt be pleased to find in
this issue a further article by the Technical
Editor describing his new “ Radioscope.”
This invention consists’ essentially of a
simple system by which a home projector—
such as the Pathé home cinematograph—can

_be utilised to provide perfectly synchronised

““ talkie ” shows in the home.

The scheme devised by Mr.. Dowding
includes not only the possibility of broad-
cast talkies, the sounds being provided by
the listener’s loud speaker and radio set,
and the pictures by his home cinema, hut
also a snmple method of providing a com-
plete talking or musical cinema show within
everybody’s home.

Must Be Simple. ;

The apparatus employed is neither
elaborate nor will it be expensive, while a
child will be able to operate it with perfect
success. There is no room on the market
to-day for elaborate mechanisms and
tricky gadgets, everything must be simple
to install and simple to operate, and Mr.
Dowding has borne these points well in
mind while he has been devising the
‘“ Radioscope,” which is sure to be in great
demand as soon as it is placed on the market.

Simplified Control.

It is not so very long ago that a large
array of knobs and dials on the panel of
a set were considered an indication of
efficiency and the power- of distant recep-
tion.

The greater the number of controls the
greater the difficulty in operating the set,
and the trend of affairs to-day is all towdrds
the simplification of design and of making
efficient sets which, however, shall be as
simple as possible to operate, so that they
may be used by the average non-technical
or practically non- technical user.

So far from a large number of knobs
being thought desxrable, the smaller the
number of controls the more praiseworthy
the design to-day, and some of the best
sets upon the market, with all the * capa-
bility ”.that can ordmanly be required, are
controlled by no more than two or thrce
knobs.

A very good example of this tendency
is illustrated by the “Titan”’ Three, where
there is only one tuning dial, and thls seb
has proved enormously popular.
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POINTS ABOUT PORTABLES.

Here are some further notes about the ¢ Fireside ”” Two, described in last
week’s ¢ P.W.,”” and readers should note that much of the information
given applies to other sets of similar nature.

By J. ENGLISH.

>
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WITH regard to the valves to use in the

“ Fireside " Two, almost any ordinary

valves, excepting R.C., will work;

but if you are to get the best out of the set,

you need to use those types which are most
suitable.

For the detector you should use an H.F.
type valve with an impedance not cxceeding
25,000 ohms and the highest amplification
factor obtainable. ==

If you use the set only for DX reception,
when quality is not such a primary con-
gideration, you may usc a detector valve
with an impedance up to 40,000 ohms.
You are probably familiar with examples
of the 25,000-ohm impedance class, so
that I need not give a full list ; but among
those which 1 have tried myself and
found to be most suitable are such valves
as the Dario Super H.F., S.P. 16-G., etc.

The L.F. Valve.

For the second stage any of the usual
L.F. valves will be quite satisfactory,
although you should bear in mind that
for the local station a medium power vaive
with an amplification factor up to 10 gives
.good quality, while for distant reception
“another H.F. type valve will give higher
amplification.

As a matter of fact, I have not troubled
to use an H.F. valve here, as a small power-
valve in the second stage, with an H.F.
type in the first, gave me all the amplifica-
tion I wanted.

You can also use tetrode valves in this
receiver when quite low anode voltages
can be employed. I can recommend the
Anclyy Products 412 H.F. and 412 L.F.
for the dctector and amplifier stages
respectively, these valves having worked
very well on a maximum of 40 volts H.T.,
the detector taking up to 24 to 30 volts
and giving very smooth reaction control.
This smooth control is particularly easy
to obtain with a tetrode detector,

H.T. Voltages.

You will not require more than 24 to
30 volts H T. for the detector, and 80 volts
H.T. for the amplifier will be ample for
loud-speaker reception. Personally, I
prefer to use a large-capacity 60-volt
dry battery giving the second valve the
full voltage, with 24 to 30 volts on the
detector.

To proceed with the operation of the
set, having inserted two valves of the
types already mentioned and applied the
proper battery voltages, you switch on
and first test the reaction control. Reaction
is at & maximum with the reaction con-
denezr at zero (the reverse to the Reinartz
type of receiver), and, with the proper
\'all):as and battery voltages, control should
be very smooth indeed, so that as reaction
ig desreased the very slight breathing
sound of oscillation ceases without a plop
or sudden thud.

Unwss you havé had some previous
experience of tuning, it would be advisable

to start first with the local station. Place
the set so that the handle-bar is more
or less pointing in its direction and, with
the reaction condenser mnear zero, you
should very quickly pick up a strong
whistle.

Then slacken off reaction until the
transmission can be tuned in without a
trace of this whistle.  Proper tuning,
espocially with weak signals, requires- a
careful manipulation of both dials together,
but after some little praetice you will
quickly pick up the knack of tuning.

Tuning is quite sharp, so that tho slow-
motion dial is no luxury. This results
in very good selectivity, 2 L O, for example,
occupying only a few degrees of the dial
at a distance of 10 miles.” Selectivity
is a notable feature of frame-aserial sets,
and it is quite 4 pleasing change from the
poor telectivity of many small sets working
on an outdoor aerial.

When searching for the local station you
will have heard several strong carrvier-waves,
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have putposely been placed close together
necar one end of the panel. The first finger
and thumb rotates the tuning knob, while
the little finger moves the reaction dial.

As you. probably know, a frame aerial
receives best when pointing towards the
station you wish to hear. This does not
mean that you must carcfully adjust its
position for every station.

For instance, near London, vou would
have the handle pointing N.E-S.W. to
receive the majority of Furopean stations,
and N.W.-8:E. for French and South
Enropean stations.  Actually, the N.E.-
S.W. position brings in nearly all the
stations worth listening to, which, for
comfortable listening, is all that is required.

Accurate Calibration,

One very attractive feature of this
receiver is that it is possible to obtain an
accarate calibration of the tuninz dial,
which will be approximately correct for
any eother reeciver which is o close copy
of the original, using, of course, the same
pattern tuning condenser..

This is not possible with an ordinary
set, owing to the disturbing cffect on
tuning of different outside aerials. In
Fig. 7 I showed o tuning curve obtained
with the receiver illustrated here.

To obtaii the condenser reading for a
wave-length of, say, 300 metres, make a
dot on the curve where a horizontal line
from 300 on the vertical scale would cut
the curve, and the desired reading .is
given where a vertical
line from the dot

in last week’s *“ P.W.?

and these can be resolved into good, read-
able signals by careful manipulation of
both dials, the best results as regards
volume being obtained when reaction is
adjusted close ‘to oscillation point, but
not actually oscillating.

If a whistle is heard when the tuning
condenser is turned either side of the
*“ gilent point,” then too much reaction is
being used. Provided the detector valve
is only just oscillating, you can search for
carrier-waves without fear of causing
interference, because the frame acrial is
a poor radiator compared with the outdoor
acrial. However, once you know where
to find your local station on the dial,
there is no need to oscillate near this point.

Once you are familiar with the controls
you will be able to manipulate them with
one hand, and, to make this easier, they

e ——) S
Bere is a further photograph of the ** Fire:ide," Two which was described

cuts the degree scale,

The readings for
2LO and 5G B ate
marked on the scale
for easy reference.
The actual wave-band
covered by the re-
ceiver is ronghly 200
to 600 metres, which
is wide enough to in-
clude most of the
broadeasting stations
in the British Isles
and Europe.

There are a few
other interesting
points about the re-
ceiver to which I
should like to drvaw
your attention before
I conclude.  First of
all, you will notice
that the eomponents
occapy only two-
thirds of the bascboard. This leaves room
for the addition of a third valve,, trans-
former-coupled, should you wish toiherease
the volume obtainable. Y

Loud-speaker Reception,

This extra valve will give you very good
loud-speaker strength on the local station,
and several Continentals at medium loud-
speaker volume.

The ingenious constructor will also be
able to find room for a small cone loud
speaker, so that, with this addition, the
receiver will be entirely self-contained,
and extremely useful as a family recciver
for the local station’s programmes on
the two valves. When not in usc the,
‘phones which you require for DX work
can be hung on a hook from the middle
strut,
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OW that loud speakers are available
which are capable of providing ex-
cellent quality of reproduction com-

bined with great volume, the question of
the correct selection of valves for use in a
receiving set is one of paramount import-
ance, and particular attention has been
paid lately to the choice and operation of
the last valve of a receiver.

This is becausc it is generally assumed
that, since the last valve handles the
strongest signals, it runs the greatest risk
of being overloaded, and also because,
being a relatively costly valve to buy and
maintain, false economy is often exercised
in this direction by the purchase of an
unsuitable valve.

Fower Vacve
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Whether the last valve is really the most
important in a set, however, is probably
largely a matter of opinion, if we under-
stand by the ‘“most important valve”
that which requires the most careful selec-
tion.

The long-range listener, perhaps, thinks
in terms of screemn-grids and anti-oscilla-
tion measures, and is apt to regard the low-
frequency side of a receiving set as a mere
adjunct to bring up the volume, if neccssary,

H.F. Distortion.

Conversely, the up-to-date loud-speaker
enthusiast devotes his attention to obtain-
ing a combination of quantity and quality
from his set, and possibly sometimes
regards his high-frequency brothers simply
as “ khob-twiddlers.”

We may say, however, that on the high-
frequency side of a receiver, it is relatively
easy to select the most suitable valve, and
to operate it under its correct conditions,
provided that oscillation is avoided.

The only serious distortion likely to be
introduced is that due to the cutting off
of high frequencies on account of excessively

E 3 P e I S 4

A thoroughly practical article which
tells you in an interesting way
+ exactly how to arrange and use your ¢
i valves to get the best results, t

By C. E. FIELD. B.Sc.
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sharp tuning, or the use of too much re-
action,

Consequently, the valves which require
the most careful choice, and are to be
suspected of causing distorted reproduc-
tion, are usuglly to be found in the low-
frequency portion of the circuit, the detector,
of course, not being overlooked.

As already stated, however, there is a
tendency to jump to the conelusion that
the last valve is mecessarily the weak spot
in the circuit, but this by no means follows
with modern valves.

On the L.F. Side.

‘Let us, then, try to get an idea of what
is happening on the low-frequency side of
our receiver by considering briefly two or
threc typical circuits.

Firstly, let us assume that we have a
receiver comprising a good high-frequency
amplifier (one screen-grid, or two neutra-

lised normal H.F. stages, for instance),
followed by a leaky-grid detector. In
order to operate a loud speaker we have
added a small power valve, such as an
Edison P.V. 215, with the grid biased to
about 9 volts, the circuit being something
like that shown in Fig. 1,

Overloaded Qutput Valves.

Let us presume, further, that we are
situated within 10 miles of a main B.B.C.
station, and that we belong to that large
class of listeners who receive the ‘local
station most of the time, but occasionally
try to reach out during dull items.
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When receiving distant signals, all
would be well, but if the circuit were used
for reception from the
local station, with an
outside aerial, the last
valve would be
seriously overrun, and
distortion would also
probably be introduced
in the detector.

There are many
ways of putting mat-
ters right, perhaps the
wisest being to cut out
the H.F. stage for local
reception. Even then,
the last valve would
probably be overrun,
and could well be re-
placed by one of the
small super-power class,
biased with about 15
volts.

It would have been
better in the first
place, however, to have

A very important end of a powerful set from the point of view of choosing.
and using valves. Here are the detector and L.F. stages.

(Continued on next page.)
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§ WHICH VALVE
MATTERS MOST ?

z (Continued from previous page.)
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employed an anode-bend detector, followed
by resistance coupling, in which case the
smaller power valve would probably have
been just able to cope with signals from
the local station.

Let us suppose, now, that although this
cirenit proves fairly satisfactory, Le. we
have reason to believe that there is no
overloading and though the last valve is
about fully loaded, the volume is still not
quite sufficient. i

Transtormer Coupling.

If we wished to retain resistance-capacity
coupling after the detector it would be no
use replacing the last valve by a larger one.
This would reduce rather than increase our
volume by reason of its lower amplifica-
tion factor.

We would have to add another valve,
and here we should nced to be very careful.
The additional valve would have to be
transformer coupled, resistance coupling
between power valves being a poor propo-
sition unless excessive high-tension voltage
is available.

Now, if we followed our small power
valve by a transformer with a’transforma-
.tion ratio of, say, four-to-one, we should at
once find ourselves in difficulties due to
-overloading. We are applying a signal
strength of about 9 volts to our existing
valve grid.  The amplification factor of
such a valve is about 6, so that there will
be a voltage change in the plate cirenit of
9 X 6 = 54 volts, and even if only 50 per
cent of the voltage were utilised, the trans-
former would hand on 4 x 27 = 108 volts
to the grid of the last valve.

Potentiometer Volume Control.

The best way out of the trouble would
probably be to reduce the input to the first
low-frequeney valve by means of a poten-
tiometer across the grid and filament, the
circuit being then as shown in Fig. 2.
Thus, any risk of this valve being over-
loaded would be avoided, and the input
to the last valve could be reduced until it
was within the grid swing catered for by
the bias voltage applied.

-L.F. valve in this position.
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We will imagine, now, that we wish to
start afresh, and make a set to give results
of a high standard of quality at very Iéud
volume, and we decide to adopt a super-
power valve such as P. 625A in the last

stage, biased” with;,25 to 30 volts, and. *

supplied with a_high-tension voltage of;'
say, 180 volts. _

In order to get the highest possible
quality of reproduction, we propose to use

resistance coupling throughout, giving us
a circuit similar to that shown in Fig. 3.

The last valve is decided upon. and the
detector, being followed by resistance
coupling, presents little difficulty. It may
be of the H.F. type working into a resist-
ance of, say 100,000 ohms, or of the R.C.
type followed by about a quarter of a
megohm, the former being preferable if
leaky-grid rectification is employed, and
the latter for anode-bend detection.

The Intermediate Valve,

The intermediate valve remains to be
selected, and, its duties being such that
very few valves are fitted for the position,
it may be regarded as the most important
valve in this circuit.

Consider first the use of an ordinary
Such a valve
might have an impedance of about 12,000
ohms, and an amplification factor of 10.
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‘4 and -5 of the voltage changes in its
plate circuit, if followed by an anode re-
sistance of half a megohm and fed from a
180-volt high-tension battery. Allowing an
amplification factor of 40, the last valve
will receive a grid swing of 13 x 40 x 4 =
24 ‘volts, which just about meets our re-
quirements.

These examples may serve to show how
different are the requirements of different
circuits, and to indicate that in any receiver
cach valve requires careful attention.

Keovossossssvossosoeek

¢ TECHNICAL TIPS. }
* < >

Recent experiments with anti-motor-boating
devices suggest that a 4-mfd. fixed condenser
is greatly preferable to the 2-mfd. usually em-
ployed.

D e .

* * £

An L.F. choke for a filter

output unit should have an in-
ductance value of about 20 hen-
ries, and a low D.C. resistance
—say of 300 or 350 ohms.

* * *®

When winding solenoid coils
over a ribbed former it is a good
stunt to cut little grooves for the
first and the last wires to fit inte,
and there will then be no ten-
dency for the windings to shift
along the former, as they wiil be
anchored securely in place by the
end turns,

Ed * *

One of the advantages of
using a good solid coil tube
instead of a flimsy cardboard
is that the terminals can be
securely mounted upon the
former for the purpose of con-
nection.

* *® *

Never attempt to drive a long
thin screw into a three- or five~
ply baseboard without drilling a
hole for it, or the head is sure
to break off just when you are
serewing the last few turns.

* * *

Wood screws are easily driven

Followed by the most suitable value of
anode resistance (say, 80,000 ohms), this
valve would not pass on more than half
the voltage change produced in its plate
circuit. Thus, if the valve were biased
with 3 volts, the voltage swing received
by the last valvé would amount to 10 x 3

2
= 16 volts. This probably represents
about the maximum voltage that can he
obtained from a general-purpose valve used
in this way. :

A similar voltage could be obtained by
using a small power valve with a very low
coupling resistance, but the high plate
current taken by the valve, and its rela-
tively high filament consumption, render
this arrangement still more inefficient.

The Final Choice.

To ‘get the best résults we shall have to
eriploy a high-amplification valve, prefer-
ably a 6:vélter, as "this will have a lower
impedance than the corresponding 2-volt
valve. A valve of this type will take a
grid bias of 1] volts, and pass on between

This view of a multi-vaiver again shows the L.F. stages and gives a
glimpse of an efficiently screened H.F. amplifying stage.

into soft wood, but it is always

advisable to drill a hole for

them if the wood is of the type

that is liable to split, or the

baseboard is of plywood.
* * *

When a new set is being assembled have a
piece of soap at hand and push the screws into
this. before attempting to drive them, as this
makes a surprising diﬂeience to ease of working.

i 3 *

UNWANTED H.F.

If you are suffering from a thin and *‘ reedy **
distortion for which you are unable to account,

remember that this is often caused by H.F.

getting into the L.F. side.
® * o
One of the best preventatives of threshold
howl in a short-wave set is to use an output
filter of the L.F. choke-condenser type.
* * *

As smooth reaction is absolutely essential to
successful short-wave reception it Is no earthly-
use buying short-wave coils for a set whieh is
troubled with ploppy or fierce reaction.

* = *

H you are taking H.T. from the mains angd.
are troubled with a slight hum, it is a good-
plan to insert the primary or secondary of an
old L.F. transformer in series with the H.T. to
the detector lead, as this very frequently effects
a complete cure,
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Grid Bias Failures

IT often happens that the grid-bias battery,
being small and seldom adjusted, comes
in for a certain amount of neglect, and
co gives rise to faults for which other com-
ponents are blamed. As a matter of fact
grid bias is always important, and a great
many failures to get good reproduction
arise from carelessness with the grid-bias
battery and its leads.

One common fault is to cxpect the G.B.
battery to last for ever. As a matter of
fact a grid-bias battery is doing well if it
lasts six months, and any battery which
has lasted longer than this should be
suspected until tests with a voltmeter
prove it to be O.K. Another fault—which
is perfectly obvious to old hands at the
radio game but is worth mentioning because
it is so common—is bad contact at the plug
and socket.

Whiskers and Wobble.

Unless the grid-bias plugs fit snugly and
cleanly into their sockets trouble is sure to
develop, and this is particularly true if the
leads to the plugs have been carelessly
prepared and left with long whiskers of
flex sticking out. All sorts of crackling noises
originate in this way, and there is absolutely
no need to have ill-fitting pligs when a
few minutes’ work with a file will make a
perfectly satisfactory job of it.

If the leads tend to wobble or to pull
unduly upon the plugs, the old trick of
slipping an elastic band round the battery
and the leads to hold these in place firmly,
should be tried.

Apart from the obvious faults there are
scveral less conspicuous but more important
considerations to bear in mind. Do not
forget, for instance, that if you are using a
grid-bias battery of 18 volts or more, such
as 13 required by a super-power valve, you
may with careless handling burn out one or
more of your filaments.

Look Out for Long Leads.

Another point which is well worth men-
tioning is the danger of adjusting grid
bias on a powerful set without switching off
the L.T. This practice involves a great
strain upon the filament of the valve con-
cerned, as can easily be understood when
it is remembered that current drawn by

a power valve when it has no grid bias -

may be twenty milliamps or so more than
when the valve is correctly biased. It is
obvious that if the plug is pulled out sud-
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Some timely reminders upon a
subject that is too often overlooked.
By P. R. BIRD,

¥ b -
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denly the circuit has to bear the strain of
that extra current, which is certainly rather
hard upon the filament of the valve in
question.

It sometimes happens that the grid-bias
leads are rather longer than they need be
owing to the desire to make one grid-bias
battery serve for more than one valve.
This is quite an economical practice provided
it is remembered that such long leads are
liable to pick up unwanted impulses and may
easily give rise to distortion if carried close
to H.F. chokes or L.F. transformer.

The spacing of such flexible leads should
be just as carefully carried out as the
spacing of the permanent wiring of the
receiver, and in many cases which have
come under the writer’s notice _the re-
adjustment of a long grid-bias lecad has
removed a peculiar type of distortion due to
H.F. being super-imposed upon the L.F.
currents. Where long leads are unavoidable
it is possible to overcome this source of
distortion by fitting a high-frequency choke
in the leads to the grid-bias battery, pre-
ferably at a point close up to the grid leak.

In cases where an H.F. choke cannot
be mounted owing to considerations of
space, efe., it often proves advantageous to
insert a resistance of a quarter megohm or so.

The danger of pick-up in grid-bias leads
is particularly applicable to the case of an
anode-bend detector which is notorionsly
sensitive to all sorts of external influences.
For this reason it will be found a good plan
to provide a separate bias battery for an
anode-bend detector, placed as close to the
grid connections as possible, so that the
leads to and from this may be as short as
possible. Where a screened-grid valve is
biased to 1} or so negative, a special
battery for the purpose is really advisable,
particularly as this will last for a very,
very long time without renewal.

The Separate Battery.

Several of the battery makers have placed
upon the market little robust cells for this
purpose, and one, or two if necessary, can
very easily be mounted among the H.F.
wiring without the slightest danger of
stray capacity from long leads, ete. It is, of
course, essential that grid bias applied to
the “front™ of a set like this should be
absolutely stable and trustworthy, and this
is one reason why it is not always advisable
to try and take anode bias for H.F. or de-
tector valves from a battery which is
supplying the L.F. end of the set.

“ A great many failures to get good reproduction arise ’grom carclessness with the grid-bias battery

and its leads.
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1 LATEST BROADCASTING NEWS.

' ALBERT BE COURVILLE
AND CHARLOT AGAIN.

AN APRIL FOOL PRO-

GRAMME—A REAL FATHER

CHRISTMAS'-BRITISH v.

FRENCH ARMIES AT RUGGER

. —SALVATION ARMY SER-

VICE-CARDIFF CHOOSES
YOUR CAREER.
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Albert de Courville and Charlot Again.

A NEW scrics of weekly programmes for
listeners throughout the country,
arranged by Albert de Caurville, is due
to start on Tucsday, April 2nd. Generally
speaking, these shows will be similar to those
put on by Mr, de Courville last year, and
before him by André Charlot. The B.B.C.
is paying an inclusive fee to Mr. de Courville,
lcaving him to arrange his own artistes, so
that at the moment little or nothing is
decided about those to take part.

A special dance band will be engaged for
these entertainments, of which there will
be six (with the possibility of more), the
reason being that Jack Payne and the
B.B.C. Dance Orchestra are now called upon
to take a part in the regular programmes so
much that they can hardly be expected to
play for these extra shows, which must
netessarily entail a good dcal of rehearsal
work.

It is appropriate at this stage to mention
that Mr. André Charlot is providing a
vaudeville programme for London and other
listeners on Thursday cvening, April 1ith,
on behalf of the Actors’ Orphanage Fund.

An April Fool Programme.

Easter Bank Holiday falling this year on
April 1st will be made the occasion of a
special April Fool Day programme for

5G B listeners. The title is “Fool to

Make Me Merry,” and the cast includes
Colleen Clifford and John Rorke. To say
more about the programme would give the
show away, which is unfair to those who are
arranging it, but those who hear it can look
out for a little harmless * leg pulling.” On
the same evening 5 G B is also relaying a
concert by the Black Dyke Band, which will
be playing that week at the National Trades
and Industrial Exhibition at the Bingley
Hall, Birmingham, under the conductorship
of Arthur O. Pearce.

A Real Father Christmas !

Here is a delightfully pretty story from
the postbag of the Birmingham Station.
During a children’s play broadeast from
5G B just before last Christmas young

_listeners were humorously adwised to refrain

from the old-time method of putting up the
chimney fetters to Santa Clans contaming
their requests for scasonable presents, but
to send them to him by balloon instead.
Two small listencrs remembered this
advice a few days later when, after a visit
to a London store, they returned home each
with a small gas-filled balloon. One of the
children attached a label to his balloon

asking for a box of paints, and then, when it
was dark. opened the window and sent the
balloon away on its journey. Recently the
boy received a parcel containing a box of
paints and a note stating that it came from
Father Christmas—vreally a teacher in the
centre of France.

British v. French Armies at Rugger.

A running commentary by Captain
H. B. T. Wakelam on the Rugby match
between teams representing the British
and French Armies, which takes place at
Twickenham on Saturday afternoon, April
6th, will be broadcast from London and
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other stations. Welsh and West Country
listeners are notified that as from April the
weekly Sports Talk will be given on Wednes-
day instead of Saturday evenings during the
summer months, the reason being that many
people are out of doors during the week-end
while the days are long and fine.

Salvation Army Service.

A service arranged and conducted by the
Salvation Army will be broadeast from the
London Studio on Sunday evening, April
7th. The service was originally arranged to
take place some wecks ago, but was post-
poned at the suggestion of well wishers of

the Army, who con-

that time occasioned
by the deliberations of
the High Council and
the uncertainty of the
future leadership of
the organisation would
receive no benefit by
bringing them more
vividly into the lime-
light of publicity.

NG sidered the anxiety at

Cardiff Chooses Your
Career.

A new series of talks
on the important sub-
jéct of thoosing a career
has been arranged by
the Cardiff Station.
The talks will cover
architecture, naviga-
tion, engineering, and
commerce, and each
will be given by an
expert, the first being
by Principal Coles, of
Cardiff Technical Col-

A recent portrait of Frederick Delius, the blind composer, whose name
appeared in the last Honours List amongst the Companions of Honour.

lege, on Friday, April
12th. Mr. Coles has
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TECHNICAL NOTES.

By Dr. J. H. T. ROBERTS, F.Inst.P.

GRID-LEAK VALUE.

4
i LONG DISTANCE SIGNALS—H.F, UNITS, ETC., ETC. 2
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Grid-Leak Value.

ALTHOUGH the value of the grid leak is
often specified very loosely (some-
times stated to be “ between 2 and

5 megohms ) you should remember that in

some ‘circuits, pot all, the correct value of

the grid leak may make a very important
difference to the working of the set.

1t is true there are many cireuits in which
the valuc of the grid leak is not at all critical,
and in some cascs even anything between

2 and 10 megohms will work satisfactorily,

but you should bear in mind thet the grid

Joak controls the valwe of the negative

charpe which can accumwmlate on the grid.

The higher the resistance of the leak
naturally the greater the charge which will
accumulate or, perhaps, I shoald say the
higher the potential to which the grid will
be =i In some cases, especially on
strong signals, this charging-up of the grid
iay actaally block the valve.

With a low-resistance Jeak, on the other
hand, the charge drains away quickly and
the potential of the grid does not rise so

high. This has the advantage that there
is less liability to distortion in the tone
quality, but on the other hand the detector
is less sensitive to small inputs.

Long Distance Signals.

It follows that when you are “ out for'
distant signals it is better to use as high a
valuc of grid leak as possible, It is a good
plan to have on hand an assortment of
grid leaks of different values and to try
these out until best results are obtained.
Alternatively, one of the variable grid leaks
may be used, but so far as my experience
goes, and I think most readers will confirm
this, they are rather liable to be unsatis-
factory and generally a fixed grid leak gives
mach quieter results.

H.F. Units.

A set which uses only low-frequency
amplification is as a rule much simpler to
fit up and operate than one using high-
frequency amplification, and one reason

[}

(Conlinued on page 76.)
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Use this
wonderjul NEW

Transtormer

It has a
marvellous
performance on all

notes jrom the highest
to the lowest . . . . .

Improvethetone of your Receiver—use
the wonderful Cossor Transformer and
hear the sonorous double bass—hear
the piping clarinet—hear all the notes
from top to bottom of the musical scale
reproduced with amazing fidelity. The
superb reproduction of the famous
Cossor Melody Maker is largely due to
its Cossor Transformer. The Cossor
Transformer will give your Set a
better tone than it has ever had before.
See one at your Dealer’s.

’ Price 21’-’

is A /C, fF 9 Double your Radio en-
W “PFREE o
P h |

Broadcasting Map. I’t gives positions, wave-
' lengths and dial readings of 200 European
\ Lk L stations. Andjt tells you how to identify them too!

3 Write for it at once, enclose 2d. stamp to cover
postage.

Send at once

Adwn. A. C. Cossor, Ltd., Highbury Grove, London. N.5 7860 @
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FROM THE TECHNICAL EDITORS NOTE BOOK

MULLARD PENTONE VALVE.

’IHE Mullard people call their five-electrode

low-frequency valve a ‘‘ pentone,”

whereas the rest of the valve makers
refer to their productions of this nature as
“ pentodss.” 1 find it perplexing that the
valve makers should have more or less
standardiscd the outward forms and appear-
ances of these valves while there yet remains
this apparently so slight -discrepaney in
description. However, at the time of
writing, at any rate; it would seem that
Mullards are the only people to have G-volt
types of thess new valves in production.

Mr. S. R. Mullard, who founded the great valve

firm bearing his name, is a most energetic scien-

tist. During the war he was head of the Wireless

Research Laboratory of the Imperial College of

Science. He is still comparatively young, being
only forty-five years of age.

The latest Mullard Pentone valve is
listed as the P.M.26, and it retails at 25s.
1t has the following very interesting char-
acteristics ; filament voltage 6, filament
current 17 amp., impedance 25,000 ohms,
amplification factor 50. Its impedance and
amplification factor are taken with its
anode volts at 100 and its auxiliary grid
volts at a similar figure.

It will be scen that this valve has the
very satisfactory mutual conductance of 2,
which compares favourably with any
ordinary super-power valve. The P.M.26
can accommodale a far greater input than
any other pentode 1 have yot come across.
With 150 or so volts H.T ., it will be gathered
from the fact that between 15 and 20 grid-
bias volts are needed, that it does not easily
succumb to overloading but, and I now
quote from the leaflet accompanying the
valve: ‘It must, however, be borne in
mind that the P.M.26 should not merely
be substituted for a super-power valve in
the output stage of an L.F. amplifier where
full loud-speaker volume is already obtain-

able. In sucha_case the P.M.26 would un-

doubtedly be overloaded and the preceding

L.F. stage must therefore be omitted. . . .

In other words, whereas it is now the
general practice to have an L.F. stage
hetween the detector valve and the output
valve, the usc of the P.M.26 as output valve
dispenses with the necessity of the first
L.V. stage.

Much of a similar nature has been eaid
about other valves of similar types, but it is
an important fact that the average 2- or
4.volt pentode is rather too delicate when
it comes to handling the: local station
mput required for full loud-speaker opera-
tion. Here in the P.M.26 we have the first
pentode of the real power class.

A goud 2- or 4.volter will cope with the
work encountered in the average small set,
buf the Mullard 6-volt Pentonc can pass
through sufficient energy without distress
for the working of even moving-coil loud
speakers..  When you have a valve of this
nature an ordinary H.F.-Det.-2 L.F. four-
valver can be shrunk to three valves
without apparent sacrifice. A very fine
combination is the “ Titan > Three (which,
a3 you all know, usecs a screened-grid valve
in the first stage) having 6-volters for the
H.F. and Det., and incziuding this 6-volt
Pentone in its L.F. stage. Quite remarkable
results are obtained, and it is illuminating
to compare them with those achieved with
a last year’s five-valver.

GECOPHONE G.B. BATTERIES.
The Genera! Electric people have pro-

duced, as a useful adjunet to their range of

Gecophone H.T. batteries, three Gecophone
grid-bias hatteries. These ate available in
three sizes, viz., a G-volter at 1s. 6d., a
O-volter at 1s. 9d,,
and a 15-volter at
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label, and of course, several can be joined
up and used for this purpose. The 6- and
9-volters, unlike the 15.-volt battery have
small serew-plug terminals which are
carricd in sockets and can be shifted about.

As with the Geeophone high-tension
batteries, these grid-bias varieties are well
made and should be capable of giving long
and reliable service.

THE “ TONATUNA.”

When the Tonex Company, of Water
Street, Blackpool, sell you cne of their
latest Tonatunas at the very reasonable
price” of 21s., they provide you with full
instructions, including a large .chart, for

CTHENHEHII DI O i e

Traders and manufacturers are invited
to submit radio sets, components and
accessories to the ‘“ P. W.”” Technical
Department for test. All tests are
carried out with strict impartiality,
under the personal supervision of the
Technical Editor, and readers are asked
to note that this weekly feature is
intended as a reliable and unbiased guide
as to what to buy and what to avoid.
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building a specially designed three-valve.
set, a very sensible way of ensuring that
their component is used in the way for
which it was designed.

The Tonatuna is an acrial reaction ar-
rangement covering the ranges of 240 to 520
and 1,100 to 2,000 metres. This is when a
‘0005 mfd. variable tuning condenser is
used.

The tuner is mounted on the pancl by
means of one hole, and the reaction ad-
justment is made by means of a large dial.
With a central knob you can then switch
from the one wave-length range to the other.
The aerial coil, which is provided with a
tapping for the aerial, is wound on a ribbed
ebonite former.

Five milled terminal serews, with slots
enabling them to be screwed down tightly.
with a screwdriver, all plainly marked, are
fitted at the back of the tuner.

It is a well-made article, and the rcaction
control is smooth through all the normal
ranges. In fact, we found on test the
general efficiency of the Tonatuna above
the average for such deviees. On the lower
wave-length the selectivity was of the centre-
tapped coil order.

3s.6d. The largest is
tapped at-cvery 13
volts and an unusuval §
and useful feature is
that it is provided
with terminals instead
of the more conven-
tional plug sockets.
Thus, once a
correct point has been
located the connec- |
tion can be perman- |}
ently clamped down |
under the terminal.
This should make the
battery very popular
among portable-set
enthusiasts. This
15-volter (list 1.4908)
is_ classified as a |
“ high-tension wire- = E.

less battery ” on its

Two of the Gecophone Grid-Bias Batteries.
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“ Ekeo-Lectric™ H.T.
Unit 3F.12. D.C.
£1.17-6 complete,

‘FKCO-LECTRIC RADIO
RECEIVERS AND

POWER SUPPLY UNITS

Ekco - Lectric  Straight  Three’
Receiver. D.C. 19 Gns.; 4., 21 Gns.
complete (including Valves & Royatly).

— PRICE e e
p.C. yalves & BOYE=2

or o
wiring o eclﬂﬁd °G.EC
\uamp(f‘magtex‘ 30 ¢ G.B
“ S Tete.

| 20 MILLIAMPS

— r thos 3 —_ BEC U
1VA.20 o 5 valve Sei% § ORan 20 60 s S 7 2 6 %
e — uxnng no 6 £-

ml 1iamPs-

"—_“-" ’—‘,—M
M‘ ‘

atve /

N - \ £3 12 ©

60 MIL‘-'IAMPS

S.
o ml““"mp
e T

RGER
%ﬁarses 2. :4

TKLE-
00-

L

Rr.20 ror atta ns.
& i
-—g—-'- For usc 0 =5 maggnx: » RECE
Rr.6 g T
STRA‘GB isolating Loud- sspeakel O
or 1%

OBTAINABLE ON EASY PAYMENTS
FROM ALL RADIO DEALERS.
Ekco-Lectric” H.T. and All-P. -
pleie from K116 D.C..and SR Ao Wone
for frec illustrated * Ekeco- Lectric™ Booklet.

EK.COLE]I™ (Dept. A), “EKCO” WORKS, LEIGH-ON-SEA.
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S a reaction condenser, the Dubilier
Midget is especially appropriate.
It can, however, be conveniently used
when a neutralising condenser for panel
mounting is required. It is a small
variable condenser supplied in three
capacities, *00005 (max.), ‘0001 (max.)
and 000z (max.).

Dubilier
MIDGET <CONDENSER

Price 00005, *0001
Complete with 5 6
Knob '0002

If unobtainable from your dealer, write
divect lo us giving his name and addressg

“ TOREADOR SCREEN-GRID FOUR » i

E This set incorporates the latest
1 developments in Receiver design—{full
1 constructional details free onrequest.

DUBILIE

RADIO PRODUCTS

/,su.:,z g

\IG STLRED TRABL MARY

Adul. of Dubilier Conde»s:r Co. (1928), Ltd., Ducon Works, Victoria Road,
. dActon, Lonrion, W.3. @ 224
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Making a New Cabinet ?

If so, stain it with Johnson’s Wood Dye and
be assured of 100% perfect results.

JOHNSON’S WOOD DYE is the standard for
all woodwork, furniture and floors where a per-
manent, penetrating stain is required. Itis easy to
use, does not show laps or streaks, and penetrztes
so deeply.that scratches cannot reveal the naturzl
colour of the wood. Johnson’s Wood Dye dries
in four hours and brmgs out the beauty of
the grain without raising it. Makes inexpensive
soft woods look as artistic as hard woods.

JOHNSON’S
WOOD DYE

For sale hy Woodworker Su; ply S!ores
and all Ironmongers from g Is
made in 18 beautiful sbades

Write for FREE descriptive price list
and particulars of JOHNSON'S WOOD
DYE and JOHNSON’S WAX POLISH.

JOHNSON'S
woob pYE

¥ mmunm( n;vﬁ"" . e ey S o s e
5_/ H

"BUY A 9d. TRIAL SlZE

Yo\l w:ll be pleased with resulls

S. C JOHNSON aAnD SON LtD,

(Dept. P.W.), WEST DRAYTON, MIDDLESEX.
MAKERS OF JOHNSON’S WAX POLISH.

SCJOHNSON&SON l-

owd Fints iy duthe(t

| No129oa:kmhogaﬂy l
oﬂ
VERSEER

ONLY WORD

MAGNIFICENT is the only word
that does justice to the repro-
duction you obtain from our new
No. 99 Model.

Remember that our cradles are
made of girder section aluminium

castings, enamelled and burnished.

They are machined dead true and

hold the unit perfectly aligned in s supplicd

a vice-like grip. ready assembled
3 with a 15 in.

That is why our speakers-can take ;.;p1.y  zopen

full cutput without a trace of
chatter and give such superb f:g“f,’:if}f”"sm,ﬂy

results. add a Unit and baffle

The wonderfil success achieved
by our cradles amd cones has
naturally attracted much competi-
tion and you should insist there-
fore on seeing the name Squire
embossed on the cradle.

Fredk.

SGQUIRE,

24, Leswin Road, Stoke Newington,
London, N.16.

board or eabinet.
In addition jou get
a Squire Kraft Conc
Kit which you can
build up yourself.
PRICE f
CoMPLETE 39/~
15 in. Kraft Cone Kit
separately .. « Sfm

CiadIZcon?p’le"tel 5 / 5
9 in. Kmf? Cone Kit,
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* TUNING THE LOUD SPEAKER.”
The Editor, POPULAR WIRELESS.

Dear Sir,—Upon opening my POPULAR WIRELESS
of Mar. 2nd T was agreeably surprised to read the
article on page 1281, because I hadt recently
completed experiments in coupling up a horn speaker
and cone speaker to obtain results exactly as detailed
by Mr. Hallows, and T can certainly endorse that the
resuits are very gratifying.

The reason for the experiment was that in my case
I had purchased ap expensive type of cone speaker,
and was not at all pleased with the results. My star
set is a four valver, amd with all the sets
I have built up from specifications from your
magazines, I have always used a_horn speaker that
has given ver¥ good results. and although I have
had several well-known makes of cone speakers, have
always returned to the horn speaker for best resuits.

Valves of the 4-volt type are used in my set, and
with super-power valve in the last stage I have a
choke-filter output.

However, as previously mentioned, after buying
a well-known cone speaker costing over £5, I was not
at, all pleased with the tone of this speaker, in fact,
the opinion of several enthusiasts was that the horn
speaker I possessed was a most excellent one, but there
was. as detajled in the article mentioned, a lack of
* roundness ** or ahsence of the bass notes.

Not wishing to scrap this expensive cone speaker,
I coupled it up in paralle] to my old horn speaker
and tiic results were most extraordinary, the voiume
was magnificent, and in some mysterious way the

_bass notes from the cone speaker are reproduced in the

horn speaker, and the high notes from the horn
speaker now appear to be more brilliant and less
piercing, but these high notes are not immproved
on the cone speaker.

I can certainly endorse the concludng paragraphs
of your article that the experiment is worth trying,
and it would be very intercsting to learn why I have
formed the opinion that the deep bass notes from the
cone speaker appear to be reprodueced by the horn.

. There is just onc little intcresting point that has
also croppe¢ up—during onc evening whilst the two
speakers were coupled up, when listening in on
Daventry, a French and German station were very
noticcable iu the background, and a _very slight
movement of the tuning condensers would bring them
in. This feature has not been noticed before when
usinz onlv one speaker. A wave-trap will probably
curn, or rather eliminate, this interference.

Yours faithfully,
E. W. KIRKUP,
Burnley:

THE 7s. 86d. THREE-VALVER.

‘The Editor, PorULAR WIRELESS,

Dear Sir,—1 should like to congratulate you on the
above set, which appeared in your issucs dated
January 5th and 12th,

T know I am rather late, but the remarkable results
from such a cheap and simple set, which can he made
in an_cvening, made me suspicious, so I have given
it a six weeks’ test. )

I know nothing about valve scts—the thoughts of
driliing panels, cabinets, chokes, transformers, con-
densers, ete.—in fact, the list of components accom-
panying a wireless circuit which must be just so,
make mé tired, as I am only interested in results.

1 half-heartedly made the set, nsing three of the
cheapest valves, and the result was surprising—full
volame and pure tome without distortion. I made
the set on January 11th and it has been used every
day since, s0, far from being a five-minutc novelty,
the set is quite practieable.

Several of my frfends who own three-valve scts of
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ORRESPONDENCE.

“TUNING THE |
LOUD SPEAKER.”

THE 7s. 6d. THREE-VALVER—A !
LOUD-SPEAKER EXCHANGE—AN |
L.T. UNIT,

?
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¢ 4
Letters from readers discussing interesting 1
and topical wireless events ox recording unusual

¢ experiences are always welcomed ; but it
must be clearly understood that the publication 4
of such does in no way indicate that we asso-
ciate ourselves with the views expressed by our
correspondents, and we cannot accept any
responsibility for information given.—EDITOR.
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repute have been astonished when they hear this set,
the prineiple ingredients of which consists of sealing-
wax, stove polish, aud lead foil !

All this on a makeshift aerial and earth—which
will continue to be makeshift, as “I am only inter-

ested in Tesults.”
2 < Yours faithfully,
Tottenham. C S.

A LOUD-SPEAKER EXCHANGE.

The Editor, POPULAR WIRELESS.

Dear Sir,—I have sometimes seen in your paper
inquiries for wiring up several rooms in a house
for wircless réception, but I haven’t seen a diagram
of such wiring, so I am enclosing a tracing of the
way I have wired up my house.
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wige if in parallel one loud speaker would take more
than its share of signals, as they are of different
_makes.

There is a loud speaker in évery room, with a
separate single-pole switch to each,

There is also a filter, which is necessary with
such a long length of wire.

There are always at least three loud speakers
at work at the samic time, and sometimes four or
five, which the set can easily manage.

. The wire to the porch is so to have a loud speaker
in the garden, as I often, in summer, give the Sunday
evening scrvice to the village people.
Yours faithfully,

H. W. WILLIAMS,

AR L.T. UNIT.
The Editor, POPULAR WIRELESS.

‘Dear Sir,—There must be very many users of
small valve sets in the country places who have been
faced with.the difticulty of getting smalt accnmulators
eharged. As a rule, tradesmen do not care to fuss with
these, as they require such a small current, and their
men- either charge at toc high a rate or icccp them
rather a long ‘timc—at least, that has been my
éxperience.” !

« I have solved the difficulty to my own satisfaction
and perhaps these of vour readers who have suffered
in the same way would like to know the procedare.

It only applies to the small aceumulator of about

10 ampere hours. Here, then, is the method.
. Get two , pint—or .preferably {our—Leclanché
bhatteries and, starting with the accumulator charged,
connect, the two Leelanchdé batteries In series with the
accumulator when switching on the sct. . The extra
two batteries are in reserve, or, if preferred, connceted,
in parallel to the first twe.

When the set is switched off, test the voltage of
accumulator, and if .below 2 volts, leave the I>atterics
in circvit until it has registered its fnll charge.

It will not do any harm to leave these on untit
the next morning, if required. Indeed, I have kept
mine on sometimes for 50 or GO hours.

When they are disconnceted, they

Norwich.
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recuperate, and the only care re-
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quired is a small time spent weekly
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scraping the porous pots amd zines
if they are corroded. Inm thiz way the
aecumulator is kept * up to scrateh™
all the time, and I can assure you
it has heen well tested.

I know some electrical authorities
are most emphatic in saying the

H Ho

Ba0] Kimmen E Tt

Fiuren
e
>
Bes¥
3 Vacve Recewvimm)
Sev 8002 Oyrearacy
- Rooas
- _I A8
35

Leclanché is unsuitable for charg-
ing, but used in this way it is quite
satisfactory, and costs a mere trifle

st | to run, besides always being avail-_

Pvovss able.
- The Leclanché batteries can be
Tieass bought cheaply at Woolworth’s

Seores—ijar 6d.,

porous it Od.,
zine &, L

and also thic necessary

1, sal ammoniac, two ounces

T regret that the tracing is not better, but I am
an old man of rearly seventy and the materials
I used were not good; but it may be of intcrest
to your readers.

The receiving set is in my study and the switch-
board is near the set, the wires being all led to
and from it.

I tried single-pole switches, but found that faint
signals could still be heard, even when switched off,
s0 had to put in double—poie switches,

You will sec that all the wiring is in series, other-

to pint—quite sufficient for the two

. jars,
Trusting you will give these few hints to your
readers.

Yours sincerely,

B. FLOWERS.

Essex.

[Ep. NoTE.—We should not have expected such a’
scheine to prove a practieal solution to the problem,
However, our correspondent scems to be satisfled,
and we should be pleased to hear from any other
reader employing Lectanché batteries in this way.]

WONDER how many short-wave en-

thusiasts are, in this enlightened age

of slow-motion condensers and slow-
motion dials, using one of the good old-
fashioned two-plate verniers ? 1 plead
guilty myself; [ am rather proud of it,
and find it a great help when following a
signal that is none too steady.

“Naturally, onc of the verniers that we
used to use has far too large a capacity,
and is almost big enough for the main
control!  With about a }-in. spacing
between the plates, however, these old-
stagers are very useful and effective.

Choke Ouiput

Choke-filter output, as a cure for threshold
howl, has risen considerably in my estima-
tion. I expect many of you know the
annoying effect of a sct that does not
actually howl, but gives a *“ hollow ” kind
of tone to all signals received, as if it is
about to burst into a lusty squeal.

In most cases I believe you will find that
an old transformer secondary as an output
choke, with the ’phones connected from

bt & b o o b b o st o o K o & 4 J
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plate to earth in series with a 1 or 2 mfd.
condenser, will effect a complete cure.

It is also.a good plan to adopt, simply
on account of the fact that the 'phones are
actually eafthed (for one should always
put the condenser on the anode side of the
’phones), and therefore one docs not come
up against the trouble of signals disappear-
ing when one clutches hold of the ’phone
cords.

A Mysterious Station

A mysterious station has arrived on about
18 metres which transmits nightly at about
9 p.m. and. after sending what arc appar-
ently gramophone records (unannounced)

for twenty minutes or half an hour, starls
transmitting pictures.

1, personally, haven’t the faintest-idea of
who he is, for there has never been an
announcement of any kind when 1 have
been listening, and, for another point, he
seems to come in at a time of day when all
the usual distant parts are absent. Can
anyone enlighten me ?

Anode-Bend on Short-Waves

Also, bas anyone met with any great
success using anode-bend rectification on
short waves? I have had several shots
at it, and had all the sets working passably
well, but cannot succeed in getting any-
thing like the silky reaction control to which
I am accustomed. I have always used
resistance-coupling from the detector to the
first note-mag., using a very high-mag.
valve as detector.

The advantages of anode rectification, as
regards purity of reproduction. are very
apparent even on short waves. 58 W and
W2XAD, brought up to real loud-
speaker volume, are both a treat to listen to.
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= EXCELLENT quality and more than
. sufficient volume, but wherever
could I find room to keep it ? You
sec I live in one of those furnished cup-
boards commonly known as ‘flats.”
The above remarks were passed on a
recent threc-valver the writer had con-
structed. I fully agreed with my friend’s
remarks when he proceeded to explain that
it was not just the set but the “ bits,” as
he would repeatedly call them, which took
up the space.
These few outspoken words started a
train of thought, for I realised his position

"lllllllllllIIIIIIIIIIIllllllllIIIIIIIlllllllIIIlIIIlhIlIllIIIIIHIIIHII!IIIIIIIIIIIIIIIHIIIIIIIIHIIIIIIIIIIIIIIIIIIIIllIlllIIIIIIIIIIIIIIIIHIIIIIIIIIIHIIIII'
THE PARTS REQUIRED.

1 Panel, 8 in. X 7 in. X } in. or % in.
(Becol, ‘* Kay-Ray,’’ Trolite, Radion,
ete.).

1 Cabinet to fit (see text), with bascboard

10 in. deep (Camco, Raymond, Bond,

Lock, Arteraft, Gilbert, Caxton,

Pickett, etc.).

‘0005 Variable condenser (Formo,

Lotus, Raymond, Lissen, Cyldon,

J.B., Igranic, Dubilier, Colvern, Or-

mond, ete.).

1 ‘00005 Reaction condenser (Igranie

micro).

‘0003 Fixed condenser, with grid-leak

clips (Dubilier, Mullard, Lissen,

T.C.C., Clarke, Goltone, Magnum,

Igranic).

1 -0003 max. Semi-variable condenser
(Formo type J or equivalent in Igranic
‘¢ Pre-set >* range).

1 H.F. choke (Wearite, R.l.-Varley,

-

[N
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and saw that there must be thousands of
others like him. Considering the question
in detail my conclusions were that the
space taken by the “ bits’ could not be
easily reduced, but a suitable set could be
built within limits which appear at first
right absurd.

A T T T e T T T T O R U T TR U TV T

When I constructed this set it was
christencd the ‘“ Dwarf” Three, and it
had solved a rather interesting little pro-
blem. The rcceiver may be packed into a
cabinet 10 in. by 7 in. by 6 in., but more
however, will be said later regarding an
alternative cabinet. The circuit of the
set is quite normal and consists of a de-
tector and two stages of low-frequency.
The first low-frequency stage is resistance-
capacity coupled, whilst the second stage
employs transformer coupling.

If you examine the tuning circuit you will
see that there are two ‘tondensers joined

[T

Lissen, Lewcos, Bowyer-Lowe, Cosmos,
Burne-Jones, Colvern, Dubilier, ete.).
NOTE.—If a large type is used here a
different method of mounting may he
needed.
1 L.F. Transformer (Philips, Mullard,
Igranic type J, or other very compaet

type).

1 R.C.C. Unit (Mullard, R.I.-Varley,
or other good make of simlilar
shape).

1 2-Megohm leak (Lissen, Dubilier, Pye,
Ediswan, Igranie, Mullard, ete.),

2 Baseboard coll holders (Lotus).

2 On-off switches (Lotus, Lissen, Ben-
jamin, Raymond, Burne - Jones,
Pioneer, Burton, Wearite, etc.).

1 Valve holder block (Ready Radio).

9 Terminals (Eelex, Burton, Belling &
Lee, Igranic, ete.).

1 Terminal strip, 2 in. X 5 in.

O T T T T T R TR T

3

in parallel across the grid coil. The firat
condenser is of the normal variable type
with a maximum capacity of ‘0005, whilst
the second condenser is of the semi-variable
type with a maximum capacity of -0003.
One side of this second condenser is joined
via a switch to the bottom of the secondary
coil instead of direct, as in the case of the
main tuning condenser.

If we open this switch any adjustment
of the second con-

Built ard Deseribed

in the secondary position, arranged so as to
give a Hartley reaction scheme.

The primary coil gives sufficient selec-
tivity when situated at 10 to 15 miles
from a local station to enable one to elimi-
nate this in a few degrees of the tuning
dial. If, however, you are quite close to the

PO TR T T T T T
Here is a remarkably effective three-
valve set contained within a case of
the size usually specified for a
crystal or one-valve set.
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‘local station only a mile or so away, it is
advisable to use some additional elimina-
ting device such as a wave-trap, but more
will be said regarding this point in the
operating details,

Now we will assume that the switch in
series with the second condenser is closed.
If we now rotate the operating knob of this

densar will have no

effect on the tuning
of the circuit, so
that the tuning
circuit merely con-
sists of a primary
and secondary
tuning with a
centro - tapped coil

TER
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PANEL LAYOUT T aty

Doesp’t look as though there =re enough components to make a really - efficient three-valve set in sugh smau compass, does it? Yot the instrument’ has

considerable sensittvity and_ power.
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condenser the cffect will he as though
we are rotating the main tuning control,
for the two condensers are in parallel. If,
therefore, we set the main tuning control
to receive the local station with the switch
open, then close the switch and rotate the
second condenser, so as to increase its

"'III||III|IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII|IIIliIIIII||II|I|IIIIIIIII|III||

The ‘“ Dwarf ” is one of the simplest,

cheapest, smallest, and yet most

effective ¢ Det., 2 L.F.’s ’ that has
ever been designed.

T YRR AT TR R THIHITH T
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capacity, a point will be reached where we
come into tune with another station. In
the writer’s case 3 G B was chosen. If the
switch is again opened the local station
will be received without any readjustment
whatsoever, unless it is a slight adjustment
of the reaction condenser.

We can now consider the construc-
tion of the set. One point must, however,
be horne in mind. Unless the identical

-valve holder block place

makes of components are used, as in the
original set, sufficient extra space must
be allowed to accommodate these com-
ponents.

" " The ‘components on the baseboard should
first be arranged, taking care to space the
components accurately. The wiring diagram
as well as the photos will assist you to do
this. .

Choosing Components.

You will see that instead of three separate
valve holders a block unit has been used ;
this has the desired effect of not only
reducing the resultant wiring, but allowing
more space for the other components. For
a similar reason one of the execllent R.C.
units, now available, was employed in place
of separate components, which would have
taken up two or three times the space
occupied by the complete unit.

The transformer may
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An alternative is to cover the wire with

. Systoflex, which will he found equally

efficient but rather more difficult to handle
in so.small a compass.

- The pancl carries three components
and four terminals, the main - tuning.

control (a -0003 variable condenser), the
reaction condenser, which must have a
fairly low minimum capacity, and two
on-off switchss. The left-hand switch
has already been referred to, for this
controls the wave-change scheme, the
remaining. switch is the on-off switch for
the filament circuits.

When mounting these components on
the panel the measurements given in the
pancl layout should be strictly adhered
to, or it will be found that the tuning con-
denser fouls the coils.

Having assembled the panecl components
proceed with the wiring of the panel as far

appear rather diminu-

tive, butit is remarkably W QIO e £
efficient. It is one of

the newer types now in e

fairly common use,
which by the use of
special wire and corc
have been reduced to
exceptionally small
limits and yet have

proved to be quite as

efficient as the larger
t

ypes.
When mounting the

two small nuts or a thick

washer under the holding down brackets, so
that wiring may be easily passed under the
valve block. The H.F. choke, it will be
scen, is mounted on top of the L.F. trans-
former, and to hold this in place a small
quantity of Chatterton’s compound is
needed ; use just sufficient to do the trick,
and not to besmear the whole of the trans-
former and set with it.

On completing the baseboard assembly
it is advisable to wire as much of same as is
practicable, for it is rather an awkward
job getting the soldering iron down into
the “works” with
the panel in place.

Insulated wire is used
throughout to carry
out the wiring, for
unless this is used,
trouble may be ex-
pericneed in spacing
the wires sufficiently
to prevent shorting.

as possible, then fix the panel to the base-
board. Before continuing, make sure that
your panel and baseboard will fit into the
cabinet designed for it. If all is O.K.
finish the wiring between the baseboard
and the panel.

Having completed the wiring we are
now in a position to discuss the question
of =accessories. Valves may be either of
the 2-, 4-, or 6-volt class, in any of the
well-known makes. In the first position
an R.C. is recommended, in the second
an H.F. valve, and in the third the bast
power valve you are able to use, bearing in
mind’ the source of . your high-tension
supply. Quite a hefty super-power valve
is not out of place, for this little set gives
remarkable punch for its size. 1

If you are in doubt as to the most suitable
valves to obtain get in tough with “your

(Continued on
next page.)

i

On the leit you see the set complete with coils and valves in position, and on the right with them all removed.
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THE - DWARF i 3 (Cnnl;'nue("!. from previous page.)
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favourite valvemanu-
facturer, who will
only be too happy
to assist ‘you with
your choice.

Only two coils are
required, and the
sizes will depend on
the wave-band it is
desired tocover. As:
suming that .it is to
be 2L O and 5GB a
35 primary coil and a
60 centre-tapped coil
should give the de-
sired results.

Popular Wireless, March 231d, 1929,

the low-tension and high-tension batteries,
whilst the loud speaker can stand on top,
making a compact and well-finished outfit.
The s spaces at the side of the panel may be
fitted with small dummy panels to fill the
space which would otherwise be left vacant.

The Set’s Selectivity.

Regarding the selectivity of the set, it
was found that by the addition of a
“Standard wave-trap ”» 2LO could be
entirely eliminated in a degree or so of the
main tuning control, and a second station
received when only a few metres separated
the two stations.

When adjusting the set, it is advisabla

2 3 2

By comparing this photo with the wiring dlawrum of the set during
the wiring-up, the constructor’s work will be greatly facilitated.

The cabinet is
really the only re-
maining part of the
«Dwarf” Threewhich
really requires some
special mention.

The set, as pre-
viously stated, is
designed to go into a
cabinet 6 in. by 7 in,
by 10 in. deep. By
using a cabinet, say
14 in. wide and 10 in.
deep you have suffi-
cent room for both

to arrange for the loudest station to ba
slightly detuned, so that on switching to the
other by means of the wave-change switch,
one does not appear to have been suddenly
transferred from the stalls to the furthest
heights of the gallery.

Between 2L O and 5G B it was possible
to receive several other stations at really
good loud-speaker strength. On the night
of the final test Hamburg and Madrid came
in particularly well.

Using a mains H.T. unit in place of
batteries, excellent results were obtainable,
and there was not the slightest tendeney
for the set to develop motor-boating.
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SEND

o [- BRINGS THIS
3| &P SPEAKER TO YOU

FOR ONE WEEK’S TRIAL

Test it at your leisure against ANY Speaker at
ANY price. WE KNOW it is the equal of any.

Talking won’t - eonvince you, but hearing it on
your set will. If you are not fully satisfied, pack
it up and return it to us within-a week, and your
money and postage will be refunded.

If you decide to keep it—Remember your judg-
‘ment is final—remit the balance 30/- or if you prefer
it, 2/6 a week for fourteen weeks. C.0.D. 5/6.

REMEMBER P.R. SPEAKERS
ARE ALL BRITISH—=LONDON MADE

SPECIFICATION. Full balanced electro-magnetic arma-
ture and powerful cobalt steel permanent magnets. The
special P.R. Paper Cone is perfectly free to move and floats
against the baffle; the cabinet is of oak heavily reinforced
a by a special frame designed to prevent sympathetic
Tl b Tee resonance. The whole is finished in highly french-polished
City 3788, natural oak, and measures 13} X 131" X 6” with 11” Cone.

GUARANTEE—Money refunded without question if not satisfied.

WHYuse FOREIGN VALVES?

There is a lot of talk about unemployment—yet no less than TWO
‘MILLION FOREIGN Valves are sold annually in this country ! !!

We want this trade. We don’t want protection. We only want

you to know that'you can buy a better valve, fully guaranteed,
for 3/6. British made to the hilt.

““P.R.” Valves are British standard—second to none made anywhere,

We still stick to our guns. Try one—no risk—if not fully satisfied
that it equals your favourite at any price, your money will be
refunded by return. You are the sole judge.

OUR AIM We want our name P.R. to represent Perfect Rellﬂbllltﬁ in yuur mlnd Ouronly aim, the aim of

our staff, is to give satisfaction if it is humanly possi Don't hesitate to ask us for a refund if
you are not entirely satisfied. Our tests are as thorough as pussnb e Valves are tested twice at the- factory and once
in our London offices—yet with all the care a *“bad-un " will get thruugh Don't nurse a grievance, let us know, let us
settle it." We are building up & business—we want to be proud of it—we want to make friends all over the country—
friends who will trust us to give them a square deal. We want this

H.R.H. THE
PRINCE OF
WALES
says:
“SUPPORT
BRITISH
INDUSTRY.”

LIST OF DULL EMITTERS because we know it is the only way to build up a sound solid business.
T TAm ) g e e sl
Type [Voits |Amp.| Ohms Fac. 5 GUARANTEE' Money Back in Full if not satisficd within 7 :
3,6 ;;E’ ‘;_ ‘0_93 72;;)0_ “E‘ H.F. Det : All valv refully pac ages replaced free
PR 3| 2 |-095 | 15000 8 e ; our set—we will send correclValues .... Malch -----
i 8 — ed
:’; g 3 2_4 ggg '%g’ggg ﬁ H '_B'%ﬁ Values 1 '- extra. All orders executed by return of post,
Each. | pRr10|35-4(-063| 10000 87| LF.
_Postage 4d. | pR11 [ 3.5-4) ‘063 | 88,000 | 40 R.C. ADI p GEBIJ(TS
POWER PR17 5.6 -1 18,000 17 |H.F. Det. Sent
, PR18 | 5-6(-1 9,500 8 L.F. C.0.D.
7 6 Each | pR19| 5-6(-1 80,000 | 40 R.C. if desired,
Postage 4d. |——— ——
omege 2o PR20 2 15 7,000 6 Power
SUPER-~ [PRa0| 4 |15 7,000 © = R hons
L S, POWER |[PReo| 6 |[-1 5000 6 . City 3788,
OR MORE §2/@ each|pr1z 2 |3 2750 | 4 | S.P. 87{.”5“?}’ o
POST FREE \ Poitae‘e aa. PR140 4 |-2 2.500 4 5.P. @ UeEs

17¢€, pATEQNOSTEQ_ SQUARE

THE ONLY VALVE WITH A ONDOMN:E-C-4
WRITTEN GUARANTEE AS — v
70 PERFORMANCE AND LIFE.
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All Editorial Communications to be addressed

to the ]
Tallis House, Tallis Street, London, E.C.4,

Editor, POPULAR WIRELESS,

o

The Edilor will be pleased to consider articles and
pholographs dealing with all subjects appertaining to
wireless work. The Editor cannot accept' responsibility
for manuseripts and photos. Every care will be talen to
return MSS. not accepted for publication. A stamped
and addressed envelope must be sent wilh every article.

All inquiries econcerning advertising rates, ete., to be

addressed to the Sole Agents, Messrs. John H.
Lile, Ltd., 4, Ludgate €ircus, London, E.C.4.
The constructional articles which appear from
time to time in this journal are the outcome of
Tescarch and erperinrental work carried out with
. a view fo improving the technique of wireless
receivers, As much of the information given in the
columns of lhlsdpapcr concerns the most recent develop-
ments 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
adrised to obtain permission of the patentees fo use the
patents before doing so,

D

| QUESTIONS AND
ANSWERS.

R.C. IN PLACE OF L.F.T.

B. A (Nr. Hinkley, Leicestershire).—
‘¢ Although it was very powerful the set was
never very satisfactory because of jarring
on certain notes which was really very un-
pleasant to listen to, although, as I say, it
was very loud. A friend of mine knows a
chap who had the same sort of trouble, and who
cvred it by taking out the first L.F. trans-
former and putting in a resistance-capacity
urit in its place.

“T should like to do this, and I can borrow
a unit if I like, to try it out, so if it would not
involve too much trouble in the alteration to
wiring, ete., I should very much like to have a
go at it. What would be the connections
and do you think I should be able to manage
it all right ?

It is very easy to alter a set from L.F. transformer
coupling to R.C. coupling, provided you have the
unit complete with the necessary ancde resistance
and grid leak in it. (Moet units are of this type,
although some have detachable resistances, in whieh
casc it is necessary to insert correct values)..

To make the change-over disconnect all the bat-
teries from the set, take it out of its cabinet and

proceed carefully to alter, as follows, First of alk -~

undo the two wires which go to the primary side of the
L.F. transformer, carefully bending them back a
little out of the way, if necessary, but taking great
care not to pull any soldered joints adrift, or to make

Popular Wireless, March 23rd, 1929,

any other bare wires anywhere in the set touch cach
other which, of course, might result in buruing out
your valves when you connect up again.

If you are not certain of remembering exactly where
a wire went, it is 2 good plan to tie a little label round
to show exactly to which part of the transformer it was
connected. Next undo the two wires which go to the
secondary in the same way, taking care not to mix
them up and to sec that each one is marked with its
correzt label. Now unscrew the L.F. transformer
and take it right out of the set, fitting the R.C. unit
into its place if this is possible or, if not, mounting
it as near as may be to the original position. .

You will find that tbe R.C. unit has one terminal
-marked H.T. positive. This terminal must be
connected to the wire which previously went to one of
the primary terminals, and if you examine these
primary wires vou will find that one of them is con-
nected to the H.'I', positive terminal on the set (and
possibly to other places as well. It is likely that it is
conneeted to the other L.F. transformer’s primary
terminal as well). It does not matter much which
other point it goes to so long as you are sure that it
goes to the H.T. positive terminal. and having con-
nected this turn your attention to the terminal on the
R.C. coupling unit which is marked P. |

CONNECTING THE UNIT.

To this point you must affix the remaining wire
which formerly went to the primary terminal of the
L.F. transformer. In all probability the other end of
this wire conneets up to the H.F. choke, and the other
side of this ehoke will be found to be connected
to the plate of the valve, but here again it does not
matter much exactly wliere it goes so long as you are
sure it is the remaining primary terminal.

Having screwed these down tightly turn your at-
tention to the two wires which formerly went to the
secondary of the transformer. If you follow these out
you will find that one of them was connected to the
grid of one of the valve holders, Take this wire and
affix it to the G terminal on the R.C. unit. This leaves
you -with only one wire free, and an inspection of
this will show that previously it was taken to a
terminal which was connected to the grid-bias battery.
Consequently, all you have to do is to connect this
lead up to the G.B. terminal on the R.C. unit.

If any of the wires are not quite long enough it is
understood, of course, that you will have to replace
them by other wires, but if this is carefully done
there is no reason why you should interfere with any

» otlier part of the wiring, or why it should be unsafe

for you to make the alterations, even though vou are

not skilled in set building. Having fixed all the leads

in place give the set a carcful look over, and make
(Continued on page 66.)
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-DDYSTON

SCIENTIFIC

SHORT-WAVE APPARATUS

A complete inductance outfit TYPE A.V. UNIT
for a short-wave detector re- 18.100—METRES.

ceiver which can be followed
by L.F. stages. Comprising
variable aperiodic aerial coil,

grid coil, Retnartz reaction
coll and mounting stand.
Highly efficient. Full instruc-
tions and diagrams with every WA «“.\\ M
outfit. In erchangeable e

B.B.C. coils obtainable.
5 COILS and STAND

Price 20’ Complete

SCIENTIFIC H F. CHOKE
8-2000 Metres.
A redesigned model with an effective

range of 10-2,000 metres Spec»ally
suitable for screened-grid H.F.
circuit where the choke is of vital
importance, and in all
other positions. Used
solely in “EDDY-
STONE™” SHORT-
WAVE receivers. Takes
up very little room and
has an exceptionally

' small outside field.
Owners of all types of receiving sets can be 7
certain of excel'ent results from the Bumdept PRICE  6'6
Cabinet Cone loud speaker. Fitted into a QCREENED GRID HF. SHORT-WAVE KIT.
pollshed mahogany case 14" high by 15" wide 14.100 METRES
by 5" deep for £3, or with a really attractive ! :
Erinoid finish giving a Marble, Tortoiseshell,
Silver, Bronze or Mottle effect for. £3/ 10/0d.

‘The 12" Cone incorporated is capable with a re-
latively small input of a large clear volume of
sound, and will stand considerable overloading.
The c‘abinet Cone loud speaker can be used to
great advantage where the set contains ordinary
power valvesor super-power valves in the laststages.

ELECTRIC SOUND BOX

Electrically recorded re-
cords need electrical re-
productlon, and this is
given by the Burndept
Electric Soundbox, which
fits into any gramophone,
and connects with your
receiving set. Price: £1

i .u. ’

THE
BURNDEPT
CABINET CONE
LOUD SPEAKER

The wonderful EDDYSTONE Scientific Three S.W. receiver

Complete. is now available as a complete -Kit: of parts for a meta! chassis

assembly as shown.  Supplied with full constructional booklet,

“; . . excellent frequency characteristic - it can be assembled by anyone in a few hours. Adaptable to
« . exceptionally free from mechanical noise .

Extracts from * Wircless World " March oth, broadcast. PRICE £8 . 10 - 0 COMPLETE
SEND FOR LIST (Py OF S.-W. APPARATUS.

'. .. “ d ‘! Sole Manufacturers ;
STRATTON & Co,, Ltd.,

Bromsgrove Street,
WRITE FOR CATALOGUES, BIRMINGHAM.
BURNDEPT WIRELESS, (1928), LTD., BLACKHEATH, §.E.3 B.15

London Service Depot :

WEBB’S RADIO’
ELECTRIC STORES,

164, Charing Cross Road,
w.C.2
Tel.. Gerrard 1544.
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sure that nothing has been knocked loose, or anything
of that kind.

Pay particular attention to bare wires which may
have been bent and accidentally come in contact with
one another for. as has already been stated, if this is
done it is possible you will burn out a valve or some-
thing of the kind, although it should not be necessary
to have any fears under this head provided you have
exereised care in carrying out the afterations.

When all is O.K., carefnlly replace the set in the
cabinet, connect up the batterics as formerly, plug
in the valves, ete., and try out the results, Do not
forget that in order to get the maximum results out of
the set it inay be necessary to adjust the H.T. positive
voltages to a different value from that previously
allocated to the various terminals on account of the
fact that vou now have a high resistance in circuit
instead of a comparatively low one. . ¥

By the way, it is not advisable to alter high-tension
voltages, whilst the set is actually running, so switeh
off the L.T. every time before a plug i3 pulled out and
then switch on again to see the effect. In this
manner you will proteet the filaments of your valves
from being unduly stiained by sndden changes of
grid bias,

THE VOLTAGE ON THE LAST VALVE.

T. C. R. (Nr. Swindon, Wilts).—* I haven’t
got a good high-resistance voltmeter, and
therefore 1 am not quite certain of the voltage
which my last valve is getting, and 1 should
like to know this as I am very keen on getting
the maximum purity from the set, 1 know
it cannot be getting its full 120 volts if tho
battery plug is in 120, because I have in
circuit a low-frequency output choke, the
resistance of which T am told is 500 ohms.
Is it possible to calculate out how much extra
voltage I shall need ?

The actual voltage drop across a resistance of this
kiud ean be calculated quite easily if the anode
current is known. To ascertain the voltage drop

multiply the anode current in milliamps by the
resistance of the choke and divide this total by 1,000.

Thus if the anode current is ten milliamps and the
resistance is 500 olims, the voltage drop will be found
to be 5 volts. This means that if you have an
H.T. battery adjusted at 120 and the battery is up
to standard you are only getting 115 volts on, and
in order actually to obtain the neccssary 120 voits

RO GO D H TR R TH RO

“P.W.” TECHNICAL =
QUERY DEPARTMENT

Is Your Set ‘ Going Good?’?

Perhaps some mysterious noise has
appeared, and is spoiling your radio
reception *—Or one of the. batteries
seems to run down much faster than
formerly *—Or you want a Blue Frint ?

Whatover your radio problem may be
remember that tho 'Technical Query
Department is thoroughly equipped
to assist our readers, and offers an
unrivalled service.

Full details, ineluding scalo of charges,
can be obtaired direet from the Tech-
nical Query Dept., PoruLar WIRELESS,
The Fleetway House, Farringdon Street,
London, E.C.4.

A posteard will do: On receipt of this an
Application Form will be sent to you
freo 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 requirc to have hefore us
in order to solve your problems.

TR TSN TS IS GE TR Y

?ﬂllllllllllllllIIIIIIlllllllllllllllllllllllH!!!Illlllllllllllllllllllllllh='.-

you will nced to replace the H.T. positive plug at 125.
You can casily work out the voltage drop for other
conditions in the same way.

It will be noted that in the case of a power valve
of this type the alteration in voltage is not very severe
and in all probability it will not make an appreciable
ditference _to the quality obtainable, although
theoretically, of course, it is far better to give the
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exactly correct voltage in order to ensure that the
valve is being worked under the conditions laid down
by the makers.

THE ‘“P.W.” STANDARD WAVE-TRAP.

G.M. (Leeds).—“So as to get the distant
stations I've got to cut out the local some-
how, and I have heard this ‘ P.W." Standard
Wave-trap ‘puts the kybosh’ on even the
strongest signals. How is it made ? p

The “ P.W.” 8tandard Wave-trap, a plan of which

is shown herewith. is assembled upon a small wooden
baseboard measuring 31 in. by 3} in.,, and about

-t by RBS/
- 3%

& in, thick, the intention being that this baseboard
shall be serewed down directly upon the wooden base
on the receiver.

The coil is mounted on this in a horizontal position,
with its centre at a height of 2 in. above the bottom
of the small baseboard. This point of the height of
the eoil is of importance in cases where the trap is

(Continued on page 68.)

IGRANIC ELECTRIC C° L™

149,Queen VictoriaStreet,
LONDON, E.Cd4.

Works: BEDFORD.

Apply to your dealer.
If he cannot supply you,
Please write to Dept. R.I14.

IGRANIC TYPE *J”" L.F. TRANSFORMER

The published curves of this component prove
that bulk is no longer necessary to purity of
amplification and volume. Its secret lies in the
special core and windings, giving a performance
much better than any other of similar size or
price and superior to most others of /

higher price. Ratio 3-1 or 6-1, Each 1 7 6

ZRANON

IGRANICS

B

IGRANIC INDIGRAPH VERNIER KNOB & DIAL

A handsome and accurate slow-motion dial, smooth
and even in action, entircly free from backlash.
Incorporates many important improvemnents and
affords the most popular, simple and reliable

fine vernier control. Made in two ratios of 6, 15
reduction : 8-1 (as illustrated) Price - - -
And with micrometer adjustment, giving so0-1, ,
specially suitable for short-wave work. Price 9 6
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TUNE IN TO FOREIGNl;&
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p Rapo Q
PRODUCTS
9-10-11, CURSITOR ST., CHANCERY
LANE, LONDON, E.C.4.

Telephones HOLBORN 1072 and 2072,

26 ft, 34 ft. & 42 ft. ALL (8R17sH) STEEL

WIRELESS MASTS

COMPLETE WITH ALL ACCESSORIES.
B READY TO ERECT.

E?:L."’ fi do These Super Steel Masts are made
No Holes *: from best British Tubular Steel
to dig. : : of 1} in. diameter tapering to
4 el i lin, The accessories include
Suitable : 0 : galvanised - steel flexible wire
gmall or : B stays, CUT TO THE RIGHT
JLeL : . Steel ground pegs,
/g\a:’;d::’x‘s‘. i stay rings, bed plate, bolts, pul-
';ﬂeiligl : DEPOSIT leys and fullest instructions for

foii st €7€CHNG.  Masts supplied in 3

NO FURTHER  heights, 26 ft., 34 ft., and 42 ft.,
OUTLAY NECESSARY ¢ither of which willingly sent on
receipt of 2/~ deposit.

MOST GENEROUS TERMS
Send 2/- NOW {or one of these masts, balance

payable as follows :

26 ft. Mast : 2/- with order, 2/- on receipt of mast
and balance payable 2/- a week until 16/6 only has
been paid. (Cash price 15/~ only.) The 26 footer
is made in 3 sections of 11" tubing, tapering to
1” at the mast head.

34 ft. Mast :  2/- with order, 2/- on receipt of
mast and balance payable 2/- a week until 23/
only has been paid. (Cash price 21/6 only.) The
34 footer is made in 4 sections of 13" steel tubing,
tapering to |7 at mast head.
42 ft. Mast: 2/~ with order, 2/- on receipt of mast and
balance payable 2/- a week until 326 only has been paid.
(Cash price 29/6 only). The 42 footer is made in 5 sec~
tions of 14" steel tubing, tapering to }* at mast head. -

A High Mast makes a 2-valve set like a 4-valve set.
Wonderful results.

Send your order TO-DAY, stating mast requiv}ad. Deposit

refunded in full if goods are not {o your entire satisfaction. {-

JAMES MARTIN & SONS (%5+) 8 §T,THomAs's sT.,

87

FREE GIFTS

OF NEW PRODUCTS

THE NEW
WONDER

TRANSFORMER

Made to sell
at 21/~

Now being offered

10/6

For ONE MONTH ONLY as an
ADVERTISEMENT

With each Transformer a free sample
of each of the following will be given

1 VALVE HOLDER 1 GRID LEAK
1 FIXED CONDENSER

“ )

Fixed Condenser 1/. Valve Holder 1/3

Grid Leak 1/-

BULLPHONE CONE

21 -in. high

with 14 in. AND
5 e GRAMOPHONE 15/ -
with  plated

UNITS -

Factors and Traders invited.

THE ,
| nermiveae §()/-
‘DE LUXE’ “cysn

— BUY ON EASY TERMS
S5/~ Deposit

10 monthly payments of 5/-

Obtainable from your Local Dealer or direct from :—

BULLPHONE, LTD.

38, HOLYWELL LANE, LONDON, E.C.2

I
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screened, the positiou of the trap inside whatever
screen is used naturally being a matter which must
be watched.

The coi! is wonnd upon a picee of ehonite, Paxolin,
Pirtoid, or similar good material, 2 in. in diameter
and 3 in. long, and this can be mounted in any
convenient fashion whieh docs not entail the use of
large pieccs of metal. One method is to fix an
chonite end disc into the tube and attach this by
means of a screw to an upright strip of 3-ply wood,
whose lower extremity is similarly sccured by means
o! 2crews to the cdge of the Httle baseboard.

The coil congists of 64 turns in a single layer of
29 D.C.C. wire. As the coil is wound, tappings are
made in the 16th and 24th turns, these being the
aiternative positions for the aerial tap the ends of
the wiuding: 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.

or example, the whole coil can be wound without
making any tappings whatever and then the 16th
and 24th turns can be prised up slightly with the
hlade of a pocket knife, and two short pieces of
matchstick about & in. long slipped under them.
The wires thus litted up can be scraped bare of
cotton covering by means of o knlfe, and the
appropriate ends soldered on to them.

Mounted upon the barsehnard immediately beneath
the end of the coil Is a small variable condenser of the
compression type, which is now becoming <o popular
for work of this sort. the capacity of this component
depending upon the wave-length of the station it is
dezired to eliminate.

If the wave of vour local station is below 400 metres,
a 00026 mtd. or -0003 mfd. will be required, while it

it i3 400 metrcs or over, onc of -0005 mfd. should be

chosen. The alternative capacities of -00025 or :0003
mfd. have just been given becausce in some ‘makes
only a -00025 mfd. is available, whereas in others
‘0003 mfd. is produced and, as a matter of fact, either
will serve,

These components have a screw-down adjastment,
which can be performed by means of a screwdriver,
and, of course, the condenser can he left permanently
set, to the correct capacity once this has been found.

Secrewed to the edge of .the baseboard of the trap is
a small picce of 1 in. thick ehonite, 2} in. by 1! in.,
carryiug a terminal and two sockets, such as the Clix
or Eelex types, these being for the external connec-
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
tenwinate 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.

IMPROVING SELECTIVITY.

S.G.W. (Liverpool).—* In order to improve
the selectivity of the set I am told I ought to
use aperiodic aerial coupling. How is this
fitted and what extra parts shall T require ?

The use of what is generally termed ‘“ Aperiodic
Aerial Coupling " is often beneficial in increasing
selectivity, cutting out unwanted noises, ete., and
old sets ean be converted as follows :

Mount another coil socket by the side of the
existing aerial coil, so that the coupling between the
new coil and the existing one will be as tight as

U su s

Don’t Miss Your Gopy of

MBBELN WIRELESS

The March issue is a
Special Set-builders’

DOUBLE NUMBER
On Sale Everywhere. Price1/6

SR

possible. From one of the terminals on the new
socket take a wire to a new terminal on the panc! or
terminal strip; this will be the new aérial terminal.
Connect the other terminal on this new socket to
carth,

The coil sizes used will now be slightly differcut
and, in general, will be as follows :

In the old aerial socket, which now hecomes the
secondary coil, for the broadecast band a No. GO or
75 coil. TFor Daventry, a No. 200 or 250.

In the new socket, for the broadeast band, a No. 25,
35 ?r 50 will be needed, and for Daventry a No. 75
or 100.

In the case of setz employing a stage of H.F.
amplification, this improvement. may sometimes have
the effect of rendering the set a little unstable, in
which casc a potentiometer should be added.
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LENGTH AND HEIGHT OF AERIAL.

H.T.A. (Hertfordshire).—* Previously I had
to put up with an indoor aerial, but now we
are out in the country where I can have plenty
of room for it. What arc the chicf considera-
tions to bear in mind ? "

The P.M.G. regunlations stipulate that no listener
shall bhave an aerial greater in total length than
100 ft. This length is taken from the aerial teriminal
of the sct nlong the aerial wire to its far end, i.e. to
the farthest insulator, 100 ft. is more than ample for
a'l ordinary purposes. Generally, 75 ft. of single wire
is about the best possible lengthh, an excelient arrange-
ment being a lead-in 40 ft. hizh and a 35 ft. flat top.

Hcight of aerial is the really desirable factor and
the greater height that is obtainable the better
(theoretically a vertica! wire running straight up for
the whole of its lénzth would be the ideal arrange-
ment hut; of course, this is not practicable). Remem-
her that, the effcetive height of an aerial is the height
from the wive to the nearest large earthed object or
flat surface below- it, and consequently the roof,
bushes, walls, ete., will. lower: the “effective heighi
of the aerial or, in effcet, will ‘‘ bring the earth up ™
to their own height.

FITTING A CHOKE FILTER OUTPUT.
SM.W. (Huddersfield).—“My last loud
speaker was ruined through having the high
tension through it the wrong way round. In
order to prevent anything of the kind occurring
again I have made up my mind to use an
output choke or filter circuit and should be
glad if you can give me the full connegtions
for this. I have a large output choke which
has marked on it ¢ 20 henries.” Is this 0.K. ?”
A 20-henry choke is perfectly sunitable for an
ordinary output-filter circuit, and in addition to this
you will_require two large fixed condensers of 2 mfd.
each. The alterations to the connections are quite
simple and should be carried out ns follows:
First of all arrange the L.F. choke in some position
conveniently near to the loud-speaker terminals, and
then connect one side of this to one loud-speaker
terminal and the other side to the other loud-speaker
terminal, You will need two new loud-speaker
terminals. Mount these in some convenient position
on the panel and close to them mount the two
flxed condensers, ealling one ** Condenser 1,” and the

(Continued on page 70.)

Regd. Design No. 740,579,

tiometer to your set and
improve your reception.

CHURCH ROAD, LEYTON,

F

P e T

il LEWCOS FIXED POTENTIOMETER

* I cannot help writing
to you to congratulate
you on making such a
component as the Fixed
Potentiometer, Reg. No.
740,579. Ihavefitteditto
my Mullard Master Three
Star, and although the set
worked veril well before, it
is now everyl.
desired, reaction is as smooth as
_anybody could wish, and Volume
including Quality is enough for a

Essex, 21/2/29.

make it

ing thal could be Equip your

5 ol y large hall. lam telling all my friends n 1 b

The Lew COoS leed POten' about it, and most of them are going A Chartds};o‘l\lmg i 1 ‘)er.forr?“ H.F. CHOKE
tiometer iS designed to to include one in their sets. Wishing ance an uil particu ars. wi i

o . vou all prosperity in the future.” be sent on app lication,
give smooth_ reaction
control on all Radio TNYX P 7P ‘

{ Receivers. =

o . 3

Fit a Lewcos Fixed Poten- d15] A \

(REGD.)

RADIO PRODUCTS

OBTAINABLE . FROM STOCK
OF ALL RADIO DEALERS

THE LONDON ELECTRIC WIRE COMPANY AND SMITHS LIMITED,

"Grams : “ Lewcos, 'Phone, London.”
Trade Counter & Cable Sales: 7, Playhouse Yard, Golden Lane, E.C.1.

‘Phone ; Walthamstow 2531,

LEWCOS H.F. CHOKE
STANDS AL

The finest quality
materials and the
high-class work-
manship used in the
manufacture of the
Lewcos H.F. Cuoke
supreme,

Lewcos H.F. CHoket and be
confident of perfect reception.

ONE FOR
EFFICIEN CY—

with a

LEWCOS RADIO
PRODUCTS FOR
BETTER RECEPTION !

LONDON, E.10

-
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| The “OBLICUT” PLAQUE

“SELLING LIKE WILD FIRE.”

SIS, BLUE SPOT or
TRIOTRON UNIT
FITTED IN 3 MINS.

“ PRICE and FINISH
Remarhkable ”’ says a user,

No Chassis, No Cabinet
and No Unsightly Baffle
required.

8/6 . °tn
THE FINEST VALUE YET OFFERED!

The “OBLICUT"” PLAQUE is a_ bafHe in itself,
It hangs on the wall and is of handsome appearance.
It is supplied in Oak or Mahogany finish. A coupling
device 1s included and full instructions “for fitting unit,
The Cone is already ﬁxed with edge floating on
suede-like material and is specially impregnated to
%_ve the finest possible results,

a good Unit, is guaranteed to give results equal to
the most expensive loud speaker yet made,
Diameter of Plaque, 16 in.

IMMEDIATE DELIVERY.
TRADE ENQUIRIES INVITED,

CALYX MANUFACTURING CO.
945, ROMFORD ROAD, LONDON, E.12

he combination of an “OBLICUT " PLAQUE with .
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AND YET AGAIN

more listeners pay tribute to

“WEILO”

TRANSFORMERS

One listener says: Exeter, 25/2/29,

“ Please forward another ‘ Weilo ’ Power Transformer, 5-1,

11/6, for which

as the first one sent, I shall be highly satisfied.

And another :

“I do a lot of set buuldmg for !he trade and have just triced
onc of your Model 3 8 6 Weilo’ Transformers and found it
quite as good as a more expensive make of transformer that
1 have been fitting.”

rrmves Modal 3
T Sanesd

V. @z Far
rracenm

S. W. LEWIS & CO., LTD.
(Dept. P.W.), 39, Victoria St., London, S.W.1.

bave enclosed P.O. I thls onc is as good

(Signed) L. ]. HEATH.
Cheltenbam Spa, 23/2/29.

FIT ONE AND YOU
WILL SAY THE SAME

“ Weilo '* Transformers are built

ship and remarkably efficient deslgn
have combined to produce a Trans-
former that renlly does all that the
e\er;day listemer wants. Specify

Weilo d obtain one of the
finest transformer jobs onthemarket.

Model 10. Model 3.

11/6 8/6

Su :hed{nlmlml Sup, uedinnaual
f’ . L

SlocLed by Harrods and most good
dealers. Send for vitally interesting
and mlormalme mtulogue llcscﬂbmg
the famous ** WWeilo o
uality components free. Asl. also
or details of our Push-Pull Trans-
formers.

col “TITAN? unir

A AS SPECIFIED AND
\ USED 1IN ORIGINALl 5/
| TITAN SETS
“PAREX™> TITAN SCREENS 4/6
WHITE PRINT No. 16

“ PAREX ’’ SCREENS
6 x7in. 86, 6 x 10in. 4/6
"~ . ALL ORDERS BY RETURN OF POST
P AROUSS 10, Featherstone Bldgs.,
High Holborn, W.C. l

"Phone: Chancery 7010.

“TITAN”
“TITAN”
“TITAN”

“TITAN”
ALL WAVE COIL

Specified for ‘“Popular Wireless’

STONE MFG. CO., {8sSor e ' T ik

THREE /
TWO -
TUNER “ cacu

Prompt Delivery.

FAMOUS FORMO COMPONENTS as used in this
Set and in ALL NOTABLE PUBLISHED CIRCUITS |

TRANSFORMER-OUTPUT

BRIT
L FILTER CHOKE 25/«

Components Throughout

Send for Gatalogue.  THE FORMO CO., CROWN WORKS,

“1928”

LOG CONDENSER 5/=
0005 °08085 00025

0005
‘00025

CRICKLEWOOD LANE, LONDON, N.W.2.

“De Luxe” Model’ 6/-

e s
==
o
00035 COILS SG 1 & 2.
*00015 10/6 each

FORMO-DENSOR 2/
In four variable capacities

awazon

VALVE HOLDER ~ &
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other ** Condenser 2.” The connections will then be
as follows. Take » lead from the €ondenser 1 (C1) to
the nearest point on the L.T. negative-wiring. (This
may be the L.T. negative termiual itself, the H.T.
negative, or any part of the lead which is in direct
metallic conneetion with these points, the idea being
to obtain a lead as short as possible and to interfere
with the rest of the wiring of the set as little as
possible.). . ¥

The other side of C1 is thien connected to one of
the, new loud-speaker terminals. “The remaining new
loud-speaker terminal is now connected to enc side
of the other condenser which we have called C2.

The final conneetion is from the remaining side of
the condenser C2 to the L F. choke, at that end of
the choke which is connected internally to the plate
socket of the last valve holder. It does not matter

‘whether the wire actually goes to the choke terminal-

litself-or to the plate terminal of the valve holder itself
or to any intcrmediate point on the wire.which is
joining these two, the whole idea being to get a good
metallic coninéction tothis part of the cireuit:

. One place_is just as good as another.provided that
the correct end of the L.F. choke is chosen, for it is
essential to make the connection at that end which
ig_joined to the plate of the valve. and not at the end
which is now joined on to the H.T. positive tcrminal.

° This plctes the arra t for a choke filter-
output system. |

You will find that it is capable not only of giving

extreniely good reproduction but it is of advantage
in stopping the effects of battery coupling, it protects
the loud-speaker windings, it insulates the loud
speaker from the high-tenslon supply, and finally if
you are in tha habit of using long loud-speaker leads
it reduces the possibility of losing high - tension
voltage by leakage between the two leads. Tt will
thus be secn the many advantages that make it
really well worth the time and trouble taken and the
expense involved.

THE “HUNDRED-PER-CENT "’
CRYSTAL SET.

E. J. W. (Bedfordshire).—"“ 1 am always
experimenting with crystal sets and I have
tried scores of circuits, but think that the one
I like best of all is the ¢ Hundred Per Cent.” 1
still have the panel and Dbaseboard for this,

but should like to know details for making
the coil again as my original coil was altered
time and again in order to see if I could get
better results with different circuits. I
couldn’t, so that if you can tell me how to make
the coil again, I shall stick to the ¢ Hundred
Per Cent’ as being the best of them all.”

The former for the‘‘ Hundred Per Cent ” ecoil is made
o0a a piece of insulating tubing of any good material,
such as Paxolin, Pirtold, Radion, ete. The dimen-
sions are 3°in. diameter and 3} in. long.  The former
can be secnred to the baseboard in any convenient
manner, onc of the easiect ways beinz to fit into one
end a little wooden crosspiece secured by two screws

SURITHIEE R e i i e

“THE AIR COMMANDER”
is the title of a fine set
described by
Mr. PERCY W.HARRIS, M.I.R.E,,
in the APRIL
WIRELESS CONSTRUCTOR

NOW ON SALE. PRICE &d.

B T T ER LT T G TR [T

passing through the walls of the tube, finally fixing
this crosspiece by means of a Jarge screw going
through it into the baseboard.

It is essential to get the windings correct. First
of all there is a plain winding of €0 turns of No. 24
D.S.C. wire, thiz being called L1. Interwovep with
the first 40 turns of this coil there is another wind-
ing of 40 turns of No. 32 D.8.C, wire which is put on
turn by turn along with the cther winding.

You will find It is quite easy to put the two wind-
ings on together if you arrange the two wire bobbins
in a conmvenient position on the table, take the two
ends of the wire and twist them tightly together for
an inch or so, then pas? it through & couple of small
holes in the tube.

Wind these two wires on together side by side, one
turn &f each wire straight alongside the correspond-
Ing tusn of the otlier wire, and procecd in this way
by putting on a double winding pushed up quite
close just like any other ordinary single-laver winu-
ing until vou have completed the 40 turns of each.
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Then cub the finer wire nnd secare the finishing turn
of this wire with a small blob of Chatterton’s com-
pound or sealing-wax, but carry on with the winding
of «the thicker wire until you have completed tha
required number of turns,

Theu securd the end of this coil, too, either by a
blob of sealing-wax or, by a couple of little holes in
the fube, similar t0 those made for commencing the
windings. This is how" you carry out the main
operation, bur it should be particularly noticed as
you do 50 you must make tappings-in the thick wire
winding only, at the fellowing turn numbers : ten,
fifteen, twanty, twenty-five, thirty, thirty-fiveand forty.

This is quite easy to do if you twist up a sinall loop
of the thick wire as you come to cach of the turns
on which thie tapping is to be made, and then carry
on as bzfore with the winding. Note earefully that
no tappings whatever are needed in the thin wire
winding.

‘When the coil is finished you can serape this loop
bare with a knife, and then it is ready for the attach-
ment of the tapping clips.

IMPROVING A MAINS UNIT,

D. J. (Wembley).—*‘ Since I went over to
the H.T. mains therec has been a great im-
provement in reception, and in fact the
volume is far heyond what it used to be with
a battery. The only trouble is that when
there is nothing doing, and no oné speaking
in the loud speaker, I can hear a slight hum.

““1 should like to get rid of this, if possible.
Can you tell me if any simple alteration to
the unit would be likely to cure this ?

The presence of a slight hum in conjunction with
the use of a mains unit of this type usually indicates
unusually “rough” mains, or that inadequate
smoothing is employed, and this can be remedied by
the use of larger shunting condensers or better chioking.

A tip worth uoting, however, is that it is generally
the deteetor. valve supply which is the guilty party,
s0 that before alterations to the unit are tried it is a
good plan to connect in the external H'T positive
tead to the detector an extra L.F, choke. Nothing
elaborate in the way of L.F. chokes is needed, and
even the secondary of a burnt-out transformer will
often cure the trouhle, as the current carried by the
detector valve is quite small.

We should certainly try this in preference to alter-
ing the unit, the probability being that this alone will
be quite sufficient to cure the trouble, and will
obviate the necassity of altering the Internal wiring
of the unit. )

(Continued on page 72.)

TITAN THREE KITS

Approved by ¢ Popular Wireless,”

NOW READY FOR IMMEDIATE -DESPATCH !

THE

i
;" Titan” Two or}

KIT A Complete, valves excepted .. £4‘" 7'0 , T;',a“--Thm.;

KIT B o= £6-12-6 | f =0
KIT € i Fentods Vatves o

All kits include special connecting links which OBVIATE SOLDERING.
ficial blue print and full instractions are also included.

£7- 5-0

“RADIANO-TITAN"

Complete Kit of Correct Parts,
with Vaives £8~14~9

and Cabinet

Write, wire or ’phone your orders.

Inland post frec. Overseas orders

carefully packed and insured,
charges forward.

READY

for cur

LU I P T TP TYCPTIYYILY:
ssnzesacesssesessnsusnnvase!
SeascsnsIesnnEacsasnsasERany

FOR LISTS OF APPROVED COMPONENTS SEE
“P.W.” MARCH 9.

OUR ANNOUNCEMENT 'IN

Our complete, cartoned kits
with all b b
ponents
‘ Titan Three " are approved
by the Editor of * Popular
Wireless.” ’
RADIO Components speol-
fied in ¢ TIFTAN THREE.”
“TITAN " COIL UNIT..15;-
“P.W." SCREEN PR
H.T. FUSE ..
Every leig need

Jogue, price 1/ post free.

READY RADIO SUPPLY CO,,

(Dept. P), 159, BOROUGH HIGH ST.,

Tel. No.

Hop Byl LONDON BRIDGE

iThree minutes from London Bridge Stalion.)

From any Hobbles
Branch, or send
P.0. for 8/3 to
Dereham, as be-
low, and one will
be sent post free.

. baseboard
mounted for

comi-
the

o oo an a0
supplied. Write
pp._illustrated cata-

®sumsscsuzascooassonssusnes

'Grams
Ready Hop

S.E.1.
5555 London.

fraeensyse <

A cabinet for

AN e 76

HOBBIES un-

(Dept. 69), DEREHAM, NORFOLK

You can make up this Cabinet in
mahogany quite easily from the parcel
of boards cut and planed ready to fit
together. Glue and screws are all

youneed. The wood is sound quality
2 in. mahogany which any amateur can polish
with Lightning Polish. A baseboard is in-
cluded and the lid is supplied in two pieces
as shown. Full illustrated construction
details are enclosed. You cannot go wrong.

=
I |||||||||||||||||||||||IW‘ '

# Branches
London, Glasgou,
 Manchester, Sheffield.

Birmingham, Leeds, efc.
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WM TRANSFORMERS

For Best Results.

A Super-efficient and High-Grade
Unit for “P.W.” Circuits. 15/=
List No. T.C.15. EACH...e..cvvvvvenes

From all first-class Radio Stoves. Refuse

1 2,6 ] Substitutes, If any difficulty write direct.
— i----TO USERS OF NEW COSSOR “ MELODY MAKER”---+

¢ “GOLTONE” PLUG-IN ULTRA SHORT WAVE COILS i

':“I'f'.\"" The R.ADIOGRAND' as shown ; enable reception of AMERICAN and other ultra short 6[ per |
above, is @ component of outstand- M ¥, “ pair !

A\‘\ l"; ing merit and remarkable value. e s =y e e
Used by all the high-class set mana

Send for interestin Londﬁ: Despol:
- 17 resit 1,
factarcrs an. d sold everywhere, = illustrated Radis ard 6 i‘:n?’pste:& l;?:d:
TELSEN ELECTRIC CO., LTD., Catalogue FREE on N.W.1. *Phone :
207, Aston Road, BIRMINGHAM, (i B PENDLETON, /) 780~ @ _MANCHESTER B®  Muscum 4032/3.

EVERY WIRELESS CONSTRUCTOR

SHOULD BUY

THE WIRELESS CONSTRUCTOR

Among the helpful and practical articles appearing in the April issue are: —

The ¢ Air Commander ” Chats at the Worktable

A High Selectivity Unit _ An Auxiliary Smoothing Unit
Making Moving Coils Queer Queries

Whys and Wherefores of H.F. Happenings at Savoy Hill
Radiogramophonics | Etc. Etc. Etc,

THE WIRELESS CONSTRUCTOR
April Issue NOW ON SALE Price 6d.
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LISENIN —
MADE THEM-

Lisenin, pioveers of the plug and
socket terminals, once and for all
banished the old eyesore of untidy
terminals. Lisenin introduced—
and patented—the fool-proof posi-
tive Cone grip terminals—the only
terminals that ensure a neat and
absolutely secure connection.
That is why Mullard and -the Six-
Sixty circuits specifly Lisenin ;
that is why YOU should adopt
Lisenin terminals. QObtainable
at all dealers.

Lisenin Wander Plugs and Spade
Ends are also specified by the
‘“ Wireless World ” for their latest
set, the Picture Receiver.

Worth writing for—the
New Lisenin Booklet.

MULLARD
ADOPTED THEM

Look for the
Lisenin Show-
cace on your
dealer’s counter.

LHSEH

e — A
Sole Manufactarers and Patentees :

1P, Edgware Road, London, W.2.

The Picture Paper with the MOST News

—SUNDAY GRAPHIC—

KAY’S CABINETS

This Cabinet soundly constructed of Oak
and eqpipped with Baseboard Runners.
Fall Front, Hinged Top. Polished rich
Jacobean, 36* high. For panels’ 45/
up to 187 wide .. .. .. .. -
Also made to accommodate any Popular
Set. Quotations for Spcclals by return.|
: Hlustrated ILists Free.
dH. KAY, Cabinet Manutacturer,
Mount Pleasaat Road, London, N.15,
*Phone. IWALTHAMSTOW 1626.

Write to WOOLLDRIDGES, 20 and 22,
LISLE STREET, LONDON, W.C.2.

RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued from page 70.)

WINDING YOUR OWN COILS.

W. F. B. (Bideford).—“ What is the

roper method of finding out the correct
engths of a former on which a coil is to be
wound ? 1 find it very difficult to cut a former
if it is too long, and very.inconvenient if, when
winding on a big coil, say 250 turns, the former
is.found to’ be just a little too short to get the
last few turns on. How can it be ascertained
accurately what length the former should he ?”

Any eleetrician’s handbook or table will telt you
the cxact- diaméter of the various tvpes of wire.
When _the ‘diameter "of the wire is known. it can be
muitiplied by the number of turns you are putting
on and the resultant length is that which will be
oceupied by the compléted winding.

You chould, however, allow a_small margin for
fixing off, and also because you will not be able to
wind on the wire so exactly that each turn will lie
perfectly side by side. Consequently, you must
allow a small margin, and when this has been added
to the theoretical calculation of the lencth of the
winding you can tell exactly how long your former
should be to accommodate this.

For instance, the diameter of No. 30 enamelled
wire is -given in the table as 0-017 in,, which is_the
thickness of one turn of the wire. Consequently,
250 turns of this wire would be 0-017 X 250, which
is equal to 4:25 in.

Thir*is the exaet size which would be occupied If
the 250 turns were laid out perfectly close to one
another. As stated previously it is almost impossible
to wind wire so perfeetly, so it is necessary to allow
just a little extra to cover small accidental spacings,
The theoretical length of the winding above would
be 4'25 in.,, so we would allow, say 4% in,-or just
a little more than that.

This small margin will cnatle you to begin and
finish the wire, and leave just sufficient to aliow for any
Iittle unevenness or imperfection of the winding, at the
same time ensuring that the former will not be too long
nor bhe unot quite long enough for the coil in question.

LOUD SPEAKERS IN DIFFERENT ROOMS.

“MagrIED " (Edgbaston).—* I want to wire
up the house so that different kinds of loud
speakers can be used not only in the different
rooms downstairs, but upstairs in the bedroom
as well. What is the best way to go about it ?”

You mnust connect the speakers “In serics ” with
one another, and one of the first t\:ings to decide is
the actnal method of connecting ydur loud speakers
tathe house wiring. Tiven if you angicipate using the
loud speakera continuously we shoild certainly have
them arranged so that they can be cut out of circuit,
as this abnost Invariably 1s desirab’e at some time.

One good method.is .to use a plug and-jack, the
jack being of the type that is arranged so that the
cireuit is_elosed when the lond speaker plug is witn-
drawn. (Note.—Thls 1s essential as the loud
speakers will be connedted in series?)

Alternatively, quite a good connection can be
made with the ordinary sinzle-coil plugs and sockets,
the sockets beinz mounted upon the skirting board
and the coil plug attached to tne leads of the loud
speaker, Where this method is employed all that is
necessary is a shorting device or another “ plug ” in
which the plug and socket are joined together by a
short wire, l.e. a * shorting-plug.”

Whatever method is employed for plugzing in the
loud speaker, it can very easily be arranged to short
this by means of an ordinary on-off fllament swltch.
If such a switch is placed across the particular
point in question, or across the loud-speaker leads,
the speaker will bc working when the switch is in
the “ off " position. but will immediately be shorted
out of circuit when the swit¢h is pushed * on.” o

The loud -speaker extensions will be practically
Invisible if bell wire or No. 16 D.C.C. is used, but it
is not advisable to use very thin wire for this or the
losses will be comparatively ligh. Do not usc
twisted wire for the long leads which run round the
house, as undesirable capacity is introdueed by this
method and_theoretically the * come ™. and_" go ”
wires should be separated as far as possible.

One method which is perfectly satlsfactory in
practice is to run one wire to all the points via the
top of the door, picturé Tail, etc., and to take the
return wirec from the most distant point along the
floor, skirtlng boards, umder carpets, etc. When
done carefully in this way the wiring of the whole
house can be made practically invisible.

A GOOD H.F. AMPLIFIER.

T. N. E. (Manchester)—*‘ It was an H.F.
amplifier of ‘P.W.' design, the chief com-
ponents being an H.F. choke, a neutralising
coridenser, a ‘0005 variablé condenser, 001
fixed condenser, on-off switch and valve socket
mounted on a panel, 7in. x 7 in., with a 9-in.

(Contsnued on next page.)
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BROWNIE are now producing
2,000 Dominion Vernier Dials

a day. That is why it is possible

to offer this high-grade dial at the

wonderful price of 3/6.

The mechanism is a special non-backlash

desizgn with a reduction ratio which makes
fine tuning easy without becoming tedious.

Finished in plain black or beautifully
grained mahogany Bakelite.

Nelson Street Works, London, N.W.1.

~——EASY PAYMENTS—

The first firm to supply Wireless parts on easy
payments, Five years advertiser in * Popular
Wireless.” Thousands of satisfied customers,
‘Send fis a list of the parts youn require, and the pay-
ments that wil suit-your convenience, and we will
send you a definite quotation. Anything wjreless.

H. wW. HOLMES, 29, FOLEY STREET,
'Phone : Museum “1414.” Gt. Portland St., W1
! Buy “THE ALL EUROPE THREE” Gd
A book of clear instructions for making this ]

efficient 3-valve set. From a bookseller, or net.
PITMANS, Parker Street, W.C.2.

= EROXSONIAp,
PANEL SENSAT

L ASTOUNDINGLY

ALOW PRICES cuT )
POSTAGE o/ WRITE FOR
FREE NEW FOLDER
N
i Gloss Mahog.
w o Matt. - Biack Finish r
10 ins, x Sins. 1/8 2/6 3/a
12 ins. x 8ins. 2/- 3/- 4/-
Mins. x 7ins.” 21 3/1 4/1
16 ins, x 8ins, 2/8 4= 5/4
21 ins, x 7 ins. 3/1 a/6 6/2 2
N Other Sizes id.sq.in. $d.eq.in. 3d.sq.in. £f

Above prices post free. % in. thick. Free

from surface leakage. Will not fade.

WRITE, CALL, OR 'PHONE CLERKENWELL 7553.
Agents’ Addresses :

JOHN HENRY SMITH, 139, Anlaby Rd., HULL

A. STREDWICK & CO.,27,. The Mkt., CHAIHAM,

BOYNTON & CO., LTD., 73, Sta®ord St,, B'HAM.

Samples and Prices to Trade. DEPT. I
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ALL APPLICATIONS for ADVERTISING SPACE

in “ POPULAR WIRELESS ” must be made to the

Sole Advertising Acents, JOHN H. LILE, LTD,,
4, LUDGATE CIRCUS, LONDON, E.C4.
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RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued from previous page.)

deep baseboard. Can you tell me what the
circuit was for an H.F. unit to put in front of
the *Master’ Three ?”

In addition to the components named the circuit
will require two single-coll sockets, one for the
actial and one for the grid coil. The connections
will be from_the acrial terminal to one side of the
acrinl coil holder. the other side of this going to
earth to L.T. negative, to one of the flament
sockets on the valve holder, and to a flexible lead
whicli connects to the centre tapping on the grid coil.

The grid socket, of the-valve holdér 8 connected
to one side of the 0005 mfd. condenser and one end
of the grid eoil. The other ends of this coil and
condenser are joined together and taken to the neu-
tralising condenser, the other end of which is joined
to the plate socket of the valve holder, to the -001
tixed condenser and to the H.F. choke.

The remaining side of the -001 fixed condenser
gocs to the A terminal on the set and the remaining
side of the H.F. choke goes to the HT. positive
terininal of the umit. The only remaining connec-
tions are from the remaining Hlament terminal of
the valve holder to the L.T. switch, the other side of
whieh joins the L.T. positive terminal on the unit
to which the battery leads arc taken.

{  FOUR USEFUL
: HINTS
R e .

SIMPLE and efficient earth connection
can be obtained by forcing into
the ground several pieces of iron or

other metallic tubing. The lead to the set
can be fixed into the top of the pipe by
means of solder. This contracts on cooling,
and causes a bad connection, so metal
which expands on setting, such as * type ”
metal, should be used, if possible.

M

Shunt the H.T. Battery.

'I‘HE absence of a large condenser across
each H.T. plus tapping and H.T.
negative is not very noticeable in
some circumstances, for instance, when
the H.T. battery is new and giving its full-
rated voltage. With an older battery,
however, absence may be shown by cracking
or “frying” noises, or if low-frequency
amplifiers are used, perhaps a tendency to
howl when the set is just on the oscillation
point. .

Grid Leak Troubles.

FAULTY grid leak is, as a rule, fairly
easy to detect, simple methods being
sati:factory in nearly every case. A

loud howl or ticking noise when the reaction
coupling is fairly tight is a sign that the
grid leak is either cut right out of circuit
or of much too high a value.

Serious distortion also results sometimes
from a defective or unsuitable grid leak.

Directional Aerials.

A N AERIAL of the inverted L-type is
directional towards stations which
lie in a direct line with it, looking
from the free end of the aerial towards the
lead-in end. Imagine the aerial wire to
be an arrow with its head at the lead-in
end, then the arrow will pouint towards the
point of the compass to which the aerial
is directional. An aerial of the inverted
T-type where the lead-in is taken from the
centre, is directional anywhere in a straight
line with the aerial. Thus, with this type
of aerial there are two maximum directional
positions,

"ON WINGS OF SONG”
THE TRIOTROM VALVE HAS SPED
ITS WAY TO SUCCESS

SUPER POWER
VALVE 7/6
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Go to Goldsman for Radio re-

airs. Every type of set—
BRITISH, AMERICAN, CON-
TINENTAL. Every type of
Moving - Coil Loud - Speaker,
Power Amplifier, All-Electric
Sets and Components.

Just send a postcard and Golds-
man will put your troubles right
at really reasonable prices.

Qur experience is based on
nearly 20 years in wireless.

F. ‘.I E. E
4, GREAT QUEEN STREET, W.C.2.

{One minute Jrom Holborn Restaurant.)
TELEPHONE : HOLBORN B8338.

BERCLIF

“TITAN”
UNITS
OFFICIALLY 1 5 /-

APPROVED

From all dealers or direct.
Lists Free.. Trade supplied all quantities.

SIMMONDS BROS.
SHIRELAND ROAD, SMETHWICK.

CEBONITE PANELS.
Speclal Offer at greztly reduced prices in “Mahogapite
and Polished Black. Q@Quaranteed, 12x 3, 1/1 urxﬁ
312 17x8, 4/2; 14 X7, 4/3; 18X 7, 5/6;

2I'x 7, t/ Post Free.  Trade invited. —BANNISTER a
FITTON, 27, MILNROW ROAD. ROCHDA

R HIE Have you enquired

re this remarkably
efficient component
as advertised last
week ? If not, do
e so at once.

DE LU ~ Only 10/6 and
AERIA L’ sold everywhere.

TUNER EAGLE ENG. CO.,

b e At et St o S A S S e St e 3

! FADING?

*m“‘-‘---““’““*

SQUEALING from a receiver is in many
cases a sort of high-frequency motor-

boating, but it rarely happens in well-
designed circuits—at least, not when
reasonably large Ly-pass condensers are
connected across the high-tension battery
or eliminator. With modern amplifiers
capable of reproducing the very lowest
notes, the fault may take the form of a
glow but periodic swelling and waning of
signals. not unlike that experienced with
slow fading.

In certain cases the amplitude of the
slow oscillations may be such as to com-
pletely modulate the incoming signals—
i.e. it may completely cut out the signal
at its lowest amplitude and more than
double its intensity at the crest.

If the trouble is only slight, it is nob
annoying, and can, in fact, only be detected
if spemal attention is given to the output.

The variations may be increased so as to
constitute quite a large amplitude, but,
again, if this is slow, the effect is not in
every case noficeable. It is interesting
how one may be misled into thmkmg
that the trouble experienced is due to the
station fading, whercas it is really due to
this slow kind of motor-boating.

Slow Motor-Boating.

The frequency and strength of this
effect depends to a certain extent on the
H.F. amplifiers, but to a far greater degree
on the L.F. amplifiers, the areater the am-
plification employed the greater is its effect.

1t is this point which causes slow motor-
boating to be mistaken for fading on
dist.ant stations and many times a DX
fiend has been puzzled by a fellow-listener
not being troubled with fading, whereas
he himself is constantly troubled with this
fault. This only applies to feeble motor-
boating, for violent motor-boating will take
place all the time, whether the set is tuned
or not. .

In most cases, however, truc fading is not
50 regular as motor-boating, and its suc-
cessive periods- are of equal duration. If,
therefore, you are troubled with an ap-
parently unexplainable variation in signal
strength, try some large fixed condensers
across the high-tension battery or eliminator.
If this should fail to remedy the fault, try
one of the excellent anti-mobo units now
available in the plate circuit of your
detector valve.

It may in some cases be necessary to add
such units in the plate circuits of the L.F.
stages also.

Pepulei Wireless, Maven 23vd, 152).

TO THE
FINEST PERMANENT
BATTERY ON THE MARKET

s ; ' .
-
UNHESITATINGLY RECOMMENDED BY WELL.-
NOWN TECHNICAL WRITER.
Mill i, 24/1/29.
TEST REPORT.
g . Installed fourteen months ago . . . subjecied
to pmhculmng stringent tests, very heavy current
demands have been made upon if, under laboratory test
conditions . . . batlery characterised by sileut wo:l.-
ing, steady voltage over very long periods . . . Lhis
performance, coupled wilh absence of fluid creeping,
leads me (0 unhe.ﬂlallnglu recommend this particular
battery as being the highest grade and amply fulfilling
the claims of its makers.
(Signed) H. J. BARTON CHAI’PLF
h.Sch., B.Sc. (Hons. Lond.), {.1.E.E,
LIKE 5 VALVES INSTEAD OF 3
Paisley, 25/1/29
. results would Ieml me lo believe it was a H-valve
el instead of a 3-valve . . . so loud and steady, and
complele absence of mush . well satisfied and con~
sider it a good investment . . . Thanking you for put-
lmy me in a position to get the best out of my set
. . economically and eﬂu_:cnl
l{]ncd) WILLIAM CRAIG,
The S8*andard Permar-ut 8a’i'ry is acclaimed by all as the
cheapest, most re\:ab.e tormn of permanent H,T. on tha
market. Poslt vely sell-pegenerative, Recharges {itcell
overnight. L2sts for years—wilh replenishment at lon
intervals, No creep.ng. Tmnroved reception and beautifu q
tone, no background. Once instailed no need

for you to buy anotker dry battcry. i
POPULAR MODEL, UNIBLCC CABINET
@6 volis auemhled complete, as {llustrated.

Cash £2 33. 1d., or 7/6 down and five monthly

paymeais of 7/6. No referemers; no deposis, N0 3 battery

§tock.d by Halford's Stores, Curry’s Stores, 10T, 3 valves

and zll radfo dealers. on cash or deferred “‘d over, 10/-

{ferms. 7o ead £y

The new No. & cell supplied for 60-300-volt e'!“"““"“’”

batterles. Capacity up to 60 milliamps PA¥yments.

and ls more economical in the long run. Other voltages or

capacities on 2pplication.

Also hu.ndsome Battery Table Oabin'els, in Oakor Mahogany.

WRITE FOR FREE BOOK NOW

THE STANDARD WET BATTERY CO., Dept. PW 184/1¢8,
SHAFTESBURY AVENUE, LONDON 2

__——-M B-X |

~—— HEADPHONES REPAIRED B
Transformers 5‘a. Loudspeakers 4/ . AH repair ¢
remagnensed free. - Tested, guaranteed and ready §

or delivery-in 24 hours

Discount for Trade. L'lcrl.cmwn 9069
E.__MASON. 44, East Rd. City Rd. N.1
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A’I‘TENTIO\I has recently been dmw
to the existence of mysterious

‘“ echoes™ due to the reflection of
short-wave signals from some distant point
in inter-stellar space, far beyond tlie confines
of the Heaviside layer.

The extraordinary features in this par
ticular instancc are (a) the length of time
elapsing between the outgoing signal and
the return of the echo~; (b) the factthat the

(Continued on next page.)

MAKE YOUR OWN

ALL “ELECTRIC" TWO

NO H.T. BATTERIES. NO AGCUMULATORS,
SImply plug {n your electrlc-light socket. Wonderful
Tonal Purity. Guaranteed for one year. -Complete kit
of parts. Ever'thine supplied except the valves.

{STATF. VOLTAGE). WIRING DIAGRAMS FREE.

+HE WHOLESALE WIRELESS COMPAN

103, PFarringdon Poad., Londou o
Telephona Clerkenweil 5312

.
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WIRELESS- ECHOES.

(Continued from previous page.)

signal must have penetrated through -the
Heaviside layer, and (c) the nature and
-location of the reflecting medium.

In itself the echo effect due to reflection

is of course a well-known occurrence and’

has already been .utilised in various in-
genious ways.

It is clear, for instance, that if -one can
measure the time-interval between the
transmission of an outgoing signal and the
return of its echo, one has the necessary
data to measure the distance away of the
reflecting surface or medium.  Electrie
"waves travel at the speed of light, so that by
multiplying this velocity by the total time
taken by the signal to reach the reflecting
surface and return as an echo, we can
measure the total distance travelled. Half
of this calculated figure will be the distance
separating the transmitter from the re-
flector.

Calculating Distance

The same method was of course employed
by Fizeau in measuring the speed of light.
In this case, however, the distance between
the source of light and the distant mirror
was known, and the time interval was
measured by means of a rapidly rotating
obturator disc. A simple sum in division then
gave the required velocity of the light-ray.

The long-distance wireless echoes ob-
served by Professor Stormer occurred after
intervals varying from 3 to 15 seconds,
which according to the previous argument
would place the reflecting media at dis-
tances varying roughly from 300,000 to
1,500,000 mil% away.

" Similar ““ echo ™ effects have already been
used to measure the height of the Heav-
side layer. Here of course it becomes a
troublesome problem to measure the -time
interval between the outgoing and refiected
signal, the interval in question being of the
order of the one-ten-thousandth part of a
second.

The outgoing signal is modulated at a

frequency of 1,000 cycles and the return

echo note is applied to a sensitive oscillo-
graph, after suitable corrections have been
made to distinguish the “ reflected ”* wave

from thc direct or earth-bound component.-

Most of the suggestions that have been
put forwnrd from time to time for ‘ pros-
pecting ” the earth’s surface for hidden
minerals are based upon the same principle.
Again the distances are_relatively so short
that very special apparatus must be de-
signed in order to separate the outgoing
signal from the returning echo.

An Ingenious Valve.

Dr. Heinrich Lowy, an Austrian physicist,
has devised an ingenious form of valve for
this purpose. It consists of a single filament
and a number of separate anodes arranged
around the filament in the form of a eircle.

The stream of electrons coming from the
filament is controlled by an external
magnetic field so as to sweep to and fro over
the circle of anodes. in rapld succession.
Certain of the anodes energise the trans-
mitter, whilst others cut it out of action and
simultaneously bring the receiver into action.

The whole device constitutes an extremely
rapid make-and-break switch by means of
which the signal and echo can be separately
recorded and the corresponding time interval
measured,
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TECHNICAL NOTES.

(Continued from page 54.)

for this is that arrangements for switching
in and out of circuit isx a comparatively
straightforward matter with LJF. parts
of the circuit, whereas with H.F. units
switching arrangements frequently intro-
duce considerable losses and therefore they
have, at any rate nntil comparatively
recently, been avoided as far as possible.

In view, however, of the great con-
venience of being able to switch H.F. coils,
experiments have for a long time been
conducted with a view to finding means for
doing this without the above-mentioned
losses, which were previously inseparable
from it, and much better switching methods
have now been deviscd.

At the same time, although it is now
possible without any serious losses to
switch in and out tuning-coilz and so on,
the problem of the cfficient switching of a
complete high-frequency stage cannot be
said to have been properly solved.

Chokes.

Talking of high-frequency coils brings me
alto to the question of H.F. choles which,
as you know, arc now often employed in
elimiators or mains-supply units. Hitherto
it has been almost the invariable rule to
employ only L.F. chokes in units of this
type, and it is only comparatively recently
that the H.F. choke has also been used for
this purpose.

The smoothing properties of the mains
unit are; of course, dependent upon the in-
ductive properties of the usual low-frequency
chokes, but it must be remembered that the
mains unit is often connected up to H.F.
parts of the circuit as well and, in order to
prevent- H.F. leakage, the H.F. chokes are
introduced. This is more particularly the
case when the unit is used to supply a multi-
valve set. Incidentally, if H.F. chokes
are used in this way they should be of low
capacity.

Sereened-Grid Voltages.

Talking about screen-grid valves, there
is one point with regard to the H.T. values
which I think is not always quite clear,
especially to beginners. This is the question
of keeping up the H.T. voltages to their
proper values, and where H.T. dry batteries
are uscd there is sometimes a danger of the
applied H.T. voltage falling far short of the
intended rating.

In this respect the screen-grid valve, when
supplied with a waning H.T. voltage, be-
haves quite differently from an ordinary
three-electrode valve. With the latter, if
the voltage falls off there is usually nothing
more scrious than a gradual-—or in some
cases a fairly rapid—diminution in the
volume of the reproduction. This is par-
ticularly the case where a fairly critical
adjustment of the H.T. is used on the
detector, and quite a small reduction in
the H.T. voltage will make a very con-
siderable difference to the regeneration.

Erratie Behaviour.

With the screen-orid valve, however, if
the proper voltages are not used, or if they
arc allowed to fall away from their proper
values, the valve begins to misbehave itself
in various peculiar ways which it is not
always possible to prophesy. Usually the

(Continued on nex! page:)
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effect is to set the valve into.opscillation’
and to cause generally unsatisfactory and
erratic results. .

With H.T. accumulators, or with a mains.
supply unit, thig frouble is not so likely to
happen, but where a dry battery is used—

and I suppose even in these days dry bat-

teries are still used more largely than any
other form of H.T. supply—there is alwiys
the danger, especially if the battery is
getting on in years (or months) that one or
more of the cells may have ceased to func-
tion ; such a cell simply acts as a com-
paratively high resistance and I have known
of cases where a defect of this sort occurred

" between the screen tapping and the anode

tapping with the result that the voltage
applied to the anode was practically no
higher (when a current was aetually flowing)
than that applied to the screen.

High Sensitivity.

The screen-grid valve is, of course, an
extraordinary sensitive device especially
for high-frequency work or for the high
amplification of very weak signals, but in
order to get the best possible results and to
obtain the full advantage of its extia-
ordinary sensitivity it i3 very important to
take every precaution that the specified
voltages are used, and that all the adjust-
ments are carefully attended to.

Safety H.T. Units.

The new Ferranti metal case for H.T.
supply units is a simple and excellent
achievement. It is adequately ventﬂated,
and at the same time the internal compo-
nents are suitably shielded so as to prevent
interference emanating from the unit and a
particulai claim is made for the fact that
the container is of the safety-first variety.

The novel and advantageous feature of the
case is the automatic switch-and-fuse
arrarigement by which the latter are auto-
matlca.lly operated upon the opening and
closing of the lid: T recommend all expéri-
menters who contemplate making up H.T.

supply units to take an opportunity of'

examining the Ferranti “‘safety déase™
before commencing operations.

Quite a large »percenta,ae of home-made
H.T. supply units are built up simply
upon a wooden baseboard, with the various
components exposed to dust and danger,
and it is undoubtedly very desirable to
enclose the H.T. unit in some type of cover-
ing. Having decided upon an enclosed unit,
the clmms of the Ferranti safety box, and
more especially in viéw of the automatic
switch and fuse dev1cea, need no further
emphasis,

Talkies.

One of the latest systems of talking films
is the Photophone (not to be confused with
Phototone). . In the Photophone system,
which is being developed by the Radio
Corporation of America. the sound record
is optically impressed upon the edge of the
ordinary picture film and, apart from other
refinements, the chief feature which differ-
entiates this Photophone film from others
in which the sound is *“ on the film ™ is the
fact that the sound part of the film does not
encroach upon the picture part.

(Condinued on next page}
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TECHNICAL NOTES.

(Continued from p)euous prge.)

There seems to be some confusion about
the word * Photophone.” So far as T am
aware, this name was originally used by a
well-known British scientist, Dr. Rankine,
many years ago in connection with a method
of recording sounds upon films and it is
possible that the word has become common
usage for this kind of recording.

On the other hand, it is possible that the
Radio Corporation’s Photophone system
may be an elaboration of the Rankine
system and based upon the latter’s patents,

‘although I am not aware that this is-so.

Excellent Results.

The latest R.C.A. Photophone gives
excellent results, possibly superior to those
of any of the other talking picture systems.
The reproduction is excellent throughout
the whole of the range, except possibly in
the highest part where there is a peculiar
“thin” quality which is noticeable also
in other talking pictures. 1 must say,
however, that it is not nearly so pronounced
with the Photophone as with some of the
other apparatus which I have heard.

This new outfit employs eight moving-coil
loud speakers and an excellent amplifier,
the loud speakers being arranged more or
less around the picture screen ; in this way
it is considered that a more natural effect is
obtained than by placing the loud speakers
behind the screen and allowing the sound to
pass through. Incidentally, this latter
arrangement necessitates the use of a very
coarse open-work material for the screen
which tends to mar the fineness of the pic-
ture reproduction.

I have seen screens used for this purpose
which were so coarsc in texture (to allow
the sound to pazs through from the back)
that it seemed a wonder that-the pictures
could be satisfactorily shown upon the
screen at all.
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Important New Work. :

THE SCIENCE OF LIFE. }

Interesting Questions Answered. :
*

- I

OULD Life Exist without Death ?
o’ What part is Spiritualism to pley in our
ves 7
Do you know how the mind and body really work ?
Is it always unwise for cousins to marry ?

Can two blue-eyed people havaa hrown-cyed child ?
Two brown-eved people can have a blue-eyed onc.

These are a few only of the interesting questions
which will be answered in THE SCIENCE OF LIFE,
an important new fortnightly part work by H. G.
Wells, Julisn Huxley, and G. P, Wells, which
prescnts in one clearly told story all that is known
of life to-day in all its aspects, gathering together
discoveries of the past and ‘l(ldm" to themn the results
of recent investigations.

Fortnight by fortnight THE SCIENCE OF LIFE
will unfold a fascinating story of life as we know it
in the etreet, the home an( laboratory, giving an
insight into evolution. spiritualism, teleplthy and
every current controversy. In denling with the living
individual. it explains the cssental life processes, the
hasig of behaviour and the problems of sex, repro-
duction and death. The work contains information
of the greatest practfeal value on the carc of our
minds and bodies in health and discase,

Part 1, which met with a2 most enthusiastle recep-
tion, is still available. Intending purchasers would be
well advised to secure their copieg, however, without
delay and to give a regular erdes fm futuire parts.
The fortnightly parts are 1s. 3d. eachi.

Popular Wircless, Mareh 23vd, 1332.

ALL COVMPONENTS SUPPLIED FOR B

s N A9\ &N s ]
LISSEN §-G-3; COSSOR MELODY
MAKER; OSRAM MUSIC MAGNET. &

EVERY IHING ©®
WIRELESS &

BROWN H.0. SPEAKER just reduced @
to £3 3s. (Formerly £6.) Supplied for 7/-,
NEW COSSOR H.F. UNIT, in stock §7/6
Ekco H.T. Unit for Cossor Velody
Maker, Model 3 F.10, A.C. and D.C. n
BEST MONTHLY TERMS [, ]
QUOTED BY RETURN

CASH OnDERS IEQVEILr g

EXECUTED
Call or send list of requirements. Hun- =

B (reds of Satisfied Customers recommend us.

" ane ».D.Xx. tO0. I

M (Dept. P.), 121, CHEAPSIDE, E.C.2 ]

® B B E Telephone: National 9846 M H M =

AGENTS WANTED., Live wires required to sell
components for ‘‘ P.W." sets and all radio goods.
Smart men with selling ability are invlted to write.
Liberal commisslon offered. Distriots allotted.
NEW AUTO SUPPLY CO., 41. Park Road,

Aston, BIRMINGB

PERFECT RECEPTION

depends on the efficiency of your L.F. Trans-
former. Make sure that you are obtaining the
very best resuits by specifying EUREKA.
Concert Grand No. 1, 10| 6; No. 2, 9/6. Baby
. 1 or No, 2, 8/6. Smool hmg Chokcs
" 10/6. All’ post patd. P.O. to-day-—
Goods to-norrovw. Money back if mot satisfled in
7 days. Sole Manufacturers:
L. PERSON & SON (Dept. 2),
63, Shaftesbury Street, London, N.1.
Kstab. 1872. Trade supplicd, 'Phone; Clerk, 7139,

COSSOR CONVERSION
KIT

MODERNISE YOUR 1927 MELODY
MAKER IN AN EVENING

Secures an official con-

version kit of components

in sealed carton as ad-

vertised by Messrs A. C.
Cossor Ltd.

o Balance in 8 monthly

DOWN payments of 7/3.

The Mew Tines Sales Co.

56, Ludgate Hill, London, E.C.4

Mare

The DAILY SKETCH

YOUR Picture Paper

| THE ONLY UNIVERSALLY
| STANDARDISED COMPONEMNT

" TYPE ‘B’ ,sa.é
TYPE ‘M’ ade
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set,, there is a great
deal to be said in
favour of a sensi-

|
=1
|

tive long
headphone instru-
ment. For ‘dne

thing, it is very
economical toequip
and.run. The practice.
valves themselves

are of the cheaper '
types (HF. as a
rule), they do not
require a very high voltage H.T battery,
and consume very little H . current.

Again, there is no_loud speaker to he
bought, and quite good headphones are
very cheap nowadays. Notwithstanding
these factors, one can derive lots of enter-
tainment from such a receiver. It will
bring in a long string of foreigners just like
one of the big and elaborate sets, but on
the ‘phones instead of the speaker, and its
selectivity can be very good.

Altogether, a set like this makes a very
good second step for anyone who has made
a start with a one-valver, and intends to
take the wise course of progressing gradually
instead of taking the plunge with a big set
before getting some experience with
medium-sized ones.

It is particularly good from this point of
view, because it actually forms an excellent
' basis for a bigger outfit. If at a later date
you were to add one of the L.F. amplifiers
from this series you would have a loud-
speaker receiver of a very good type and
without any scrapping or rebuilding.

. Economical and Efficient.

The example of this type which we have
chosen for the “ White Print” series was
designed with the idea of extreme sim-
plicity and reasonable economy, without
actual cheese-paring over any important
detail. It incorporates two valves (H.F.
amplifier and detector), and although a
fair number of components are needed they
are all of standard types. and you will quite
likely have a good number of them at
hand (the design was worked out with some
‘care to use such parts as construectors
generally have among their spares).

The aerial circuit is composed of a very
standard type of tuned sccondary with
auto-coupling for the acrial itself, a 6-pin
type of coil being used for the purpose.
‘These coils are very simple and convenient,
and give very satisfactory results provided
that you (1) buy a good make, (2) keep the
pins clean, and well opened out with a
knife blade, at intervals, and (3} are very
careful to use the

White Print No. 16 e

This week we publish the sixteenth of our White Prints.

may be easily and safely torn out—along the dotted line overleaf—and

the ‘“ White Print’’ filed. In due course you will thus have available an

encyclopaed.\c cellection of the best circuits used

A ‘ White Print ” will be published on the last®page every week
in “P.W.” until further notice.—THE EDITOR.

A UNIQUE SERVICE FOR OUR READERS.
An H.F. and Detector Set.

in

The high-frequency ampllfymﬂ valve
opemtes ih a circuit usuaflly described as a

“gplit tuned anode.” In this there is a
tuned anode circuit with a centre tap,
which latter is wired to H.T. positive.
One side of the circuit goes to the anode of
the H.F. valve, while the other side is left
free to provide the * equal and oppasite ”
voltages which are fed back through the
neutralising condenser on to the grid of the
valve to stabilise it.

Hartley Reaction.

This free side ot the tuned anode is also
made ‘use of to enable reaction fo be
obtained in a very simple way. Remem-

SHERRTHHNHI IR n R niming

COMPONENTS.

1 Panel, 14 in. X 7 in. X 4} in.or } in.

1 Cabinet to fit, with baseboard, 9 in.
or 10 in. deep.

© 20095 mfd. variable condensers.

1 00005 or '0001 mid. reaction con-
denser.

1 L.T. switch.

2 Sprung valve holders,

1 Neutralicing condenser.

1 6-pin coil socket.

1 Ordinary plug-in coil socket.

1 ““P.W.” standard screen, 6 in. X 7 in.
or 6in X 10 in, (see text), or suitable
home-made screen of shest copper.

1 :0003 mfd. fixed condenser.

1 -001 and 1 -0002 mid. fixed condenser

1 2-meg. grid leak and holder.

1 H.F. choke )

1 Terminal strip, 12 in. X 2in, X } in,

10 Terminals.

Wire, serews, flex, ete.
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bering that this tuned-anode circuit con-
stitutes also the grid circuit of the detector
valve, it is evident that. since we have a
centre tap and a “ free ™’ side we can easily
get reaction as it js done in the Hartley
circuit, and you will see from the diagram
below that it has been done, for there is no

‘connection is made thereto.

want an ordinary
centre-tapped plug-
in coil. For the
lower wave-band
(250 to 550 metres,
say) you require a
No. 60 and for the
5XX range of
wavelengths a
No. 250.

Just one - con-
structional point
must be mentioned :
a standard “ P.W.” screcn is called for, and
the one shown is 6 in. high and 7 in.” wide.
This is adequate, but if you chance to use a
cabinet with a.10-in. baseboard you may
as well use a 10-in. screcn also (they are
supplied in standard sizes of 7 in. and 10 in.
wide).

Note carefully in connection with this
screen where” connection is made actually
to the metal and wherce wires are insulated
and pass through one or other of the perfora-
tions along the lower edge. In the former
cade a small screw and nut or small terminal,
is put through one of the perforations and

This page

modern radio
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Now about operating ad]llﬂtmentq
Neutralising is the main point, and this
calls for a little care. With valves -and
coils inserted, everything conneeted up and
the set switched on, put the neutralising
and reaction condensers tv minimum and
see if the set oscillates when the dials are
brought into stép (put one to a point at
the middle of the scale and swing the other).
Probably it will, but if not, increase reaction
carcfully until it Jost does.

How to Neutralise.

Now increase the neutralising condenser
setting very gradually and the set, will pre-
sently stop, oscillating, and remain stable
even when the dials are re-adjusted to make
sure they are in step. Increase the neutra-
lising condenser gradually again, and note
its setting when the circuit begins to oseil-
late again.

Having found this point, take the neutra-
lising condenser back half way to thesetting
at which it just stabilised the receiver (i.e:
the first point you found), and that is the
correct adjustment.

Finally, some odd points. Selectlwty is
controlled by the flex lead from the aerial
terminal, which is to be placed on. No. 3
(highest seléctivity) or No. 4 (lower selec--
tivity but greater strength as a rule) on the
6-pin coil base. Valves should hoth be of
the H.F. type, and H.T. should be about
80 volts (100 is a trifle better) on the H.F.
valve and about 60
(adjust for ® smooth--

right type.

The. correct coil
for this design is the.
one described as a

“ gplit-pr una.ry type
aerial coil,” and
although others
could be used almost,
equally well the
wiring would need
to be altered ®o suit %
| most of them. - You -
want two of these 3

Az

est reaction) on the
.detector.

The valve type
given, by the way, is
just the standard
recommendation for
this type of circuit
and can be depended
upon for good re-
sults. However, some
specimens of the R.C.
type often turn out to
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coils, one for.the
ordinary wave-hand
and one for the long

Y89z,
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Swiren have one or two of

T

this kind it is as well

wa.ves'

-0 give them a trial.

be suitable, so if you |
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The way is clear for the great radio advance.
Perfected Pentone and Screened Grid valves
are here—perfected by Mullard.

We have never used the public as our research department, our
policy is to sell only perfected radio valves and components.
The name Mullard on the new Pentone and Screened Grid
valves is a gilt-edged guarantee of their perfection. Months
of research in the most modern radio laboratories in the
world are behind them.

We have put the theory of the new type valves into every-
day practice. Mullard Pentone and Screened Grid valves
have been designed and tested to do the work of four ordinary
3-electrode valves. They are the radio valves of the future
that you can buy NOW'!

Mullar
THE -MASTER -VALVE

Adve, The Mullard Wivreless Service Co. Ltd., Mullard House, Denmark St., London, W.C2
; P"‘ Arks.
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