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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

On Sale Everywhere. PRICE 6d. EACH.
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TESTED once

TESTED twice

TESTED 3 times

Not only are all components of
Marconi Valves tested at every stage
of manufacture, but before they can
get into the purple box bearing the
name Marconi, the completed valves
have to pass the following triple test.

(i) The "qualifying" or Factory Test.
(z) The " passing out " or Stock Test.
(3) The " third degree " or Head-

quarters Test.
Marconi Valves are consistently good
because they are triple tested.

Write for Marconi Valve Catalogue
No. 520, giving particulars and
characteristic curves of all types,
mentioning " Popular Wireless."

TRIPLE TESTED

Nv25-B2THE MARCONIPHONE Co., Ltd., 210-212, Tottenham Court Road, London, W.1.
Showrooms : Marconi House, Strand,
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SHOCK -PROOF!
When you buy your Screened Grid Valve insist
on the one which will give you the longest
service-choose Cossor. These illustrations
show why the Cossor Screened Grid Valve is
the most robust-the most dependable-and"
the most uniform Screened Grid Valve made
in Great Britain. Remember that this wonder-
ful new system of interlocked construction
is to be found only in the Cossor Screened
Grid Valve. No other make of Valve has
these outstanding features of design.

NOISE -PROOF!
Noises are generally due to loose elements in
a valve. In the Cossor Screened Grid Valve the
elements are interlocked. Even under the
hardest blow individual movement is impos-
sible. The Cossor Screened Grid Valve is built
like a bridge. Every joint is scientifically weld.
ed to ensure long life and complete rigidity.

BREAK -PROOF!
Never before has such a wonderful system of
construction been used in any Screened Grid
Valve. Even the hardest blow cannot disturb
the perfect alignment of the elements which
are rigidly held at top and bottom. As a
result every Cossor Screened Grid Valve
retains its characteristics throughout its ab-
normally long life. For any Screened Grid
Receiver choose Cossor. Accept no substitute
-for there is no adequate substitute for the
Cossor system of interlocked construction.
Technical Data.
Cossor 220 S G (2 volts, .2 amps.) and 415 S.G. (4 volts, .15 amps.)
Max Anode Volts 150, Impedance 200,000, Amplification Factor
200, Grid Bias 1.5 volts at max. anode Vohs. Price (each)

Demand the

Vali!

Here you see the
double length of
Cossor filament
famed for its
colossal emis-
sion. Note the
seonite bridge
holding it rigidly
in position.

Around the two
stout grid sup-
ports is wound
the first grid,
electrically weld-
ed at twenty-five
points.

Note the enor-
mous stren th
and rigidity of
thy screen. See
how it is built
on four stout
supports and
capped by a
metal bridge -
piece anchored
to seonite insu-
lator.

Finally, obser e
the construction
of the anode.
Actually two rec-
tangular nickel
plates are used
and for greater
rigidity each isdiagonally
ribbed.

2216

Cossor &G.Valve
The only Screened Grid Valve with 10* 0 CKED construction

A. C. Cossor. Ltd.. High bury Grove, London. N.5.
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RADIO NOTES AND NEWS.
The New B.B.C. Orchestra-Birth of a Giant-The Home Theatre-Readers' Repors-

Radio and Fog-Charging with a Bell Battery-P;rates in Canada.
Solid Listening.

"SAINJOAN," by George BernardT
Shaw, is to be cut into two slabs
and broadcast half on April 25th

and half on the day following. Each
broadcast- will occupy about- two hours.
This is the kind of item to please people
who like to let the dials alone and sit back
in their chairs. Jolly good stuff, too !

The New B.B.C. Orchestra.
THE great new orchestra which the

B.B.C. has promised London, and
which will be conducted by Sir T.

Beecham, is already in course of formation.
Auditions for admission to its ranks are
to be held ,during this month. Curious
applications- are being received, one being
from a lady who admitted that  she gave
up the violin three years ago and was not
much good at it, but it might be worth her
while to practise again.

The Set is Furniture.
MR. JUSTICE CLAUS ON recently

decided that a wireless set legally
falls within the category of furniture.

I am afraid that my people do not share
that opinion concerning my set. However,
now we know. We know that our pets are
liable to be spring -cleaned, and that when
we move them we ought to wear green
baize aprons. 'V

Meet Mister Malko
MR: NIKOLAI MALKO, who is director

of the Leningrad State Academy of
Music, has been let out of Russia

to come here and conduct a concert of
Russian music. He introduced a symphony
based on "Tea for Two." He says that jazz
has colour.. He says that people listen to
radio With half an ear.

As to that, it may be true of Russia,
where, I presume, the other one and half
ears are Commandeered by Comrade Stalin
for " talks." .

The Birth of a Giant.
j DOUBT that when Edison produced hisI first phonograph he foresaw that

it was the ancestor of something
which would create a huge new. industry
and interest. And, of course, the pioneers
of photography did not dream of Kodaks.

That is no reason why we, the heirs of a
scientific era, should not think more
prophetically, and so I venture to suggest
that in Mr. G. V. Dowding's " Radioscope "
we see a baby which will grow into a giant.

The Home Theatre.
THERE appears to be in Mr. Dowding's

invention the possibility of the home
theatre on a scale and of a quality

which poor R. L. Stevenson would have
loved, though he loved the crude old
puppets and, blood -and -thunder playa. well
enough to enshrine them in one of his most
fascinating essays. Well, as. Mr. Dowding
unfolds his story and developA his apparatus,

we shall see. " P.W." readers are in luck's
way.. indeed. They are being " let in on
the ground -floor," as the financiers say,
and I hope they realise it.

Private and Public Interest.
ONCE more I have got to the state

where my desk is thick with readers'
letters. To find my pipe or scissors

is a job for a man with a spade. May I
gently, mildly, point out that many of these
cherished and welcome epistles, while of
great solace and interest, to !!ArieL" whose
normal reading consists of technical papers,
trade reports, - newspaper clippings, and

(Continued on next page.)

RADIO ON THE NEW EMPIRE FLYERS.

A wireless operator adjusting his set in one of the super -flying boats to be used on the new Empire
Service to the Near East.
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NOTES AND NEWS.
(Continued from previous page.)

blue prints, are not necessarily of interest
to the radio public, and therefore do not
receive notice in these columns. So if you
write and tell me all your radio adventures,
do not be cross with me if I do not comment
on your letter. But continue to write-on
the off -chance, please.

" Sich Langwidge."
BUT, here is a bit of a letter which I

simply must give verbatim. It
illustrates the difficulties of the

King's English. Posted in Lagos, I think
its writer is a shiny black gentleman who
has received an Al mission education.
" . . also I are blasted in my hopes of
receiving Ingland legibly for the reason that
these damped atmosferics blast all out,
blast being science word meaning obbliterate.
You may not be so damped surprissed to
know that the grampphone here finds large
favour for it cannot blast." Well, that's
one to the gramophone, anyway.

Society Note.

PRINCE
PURACHATRA of Siam, who,

in addition to being a prince, is
the Siamese Minister of Communica-

tions, is now in Mentone for his health's
sake, prior to visiting this country. I can
state that he is a trained scientist, writes
perfect English, and is a keen radio man.
Even at Mentone, he is keeping tabs on
European wireless, and is vastly interested
in 5 S W. Siam should be considered a
second Japan for the way in which it has
assimilated Western methods.

- Readers' Reports, No. 1.

THE
" P.W." combination made up

by 0. L. C. (S. Norwood) is the
Reinartz "Blue Print 31 " plus one L.F.

stage and the " P.W." " Range Stretcher "
(for ordinary wave -band). 0. L. C. has
tried and failed to find a better hook-up.
He has won with it recognition from 3 L 0.
He has found W 2 X 0 on 21.5 metres,
and wants to know if any other reader has
done so. (I rather guess so, but thanks
for report and testimonial.)

Readers' Reports, No. 2.
AN old friend of these columns, F. C.

(Greenwich), has been having larks
with a " Modern Wireless " super-

set known as the " 2.35 " short -waver.
This brings in umpty stations, including
C J R X (Winnipeg). With the addition of
an extra L.F. (transformer -coupled) stage
it was seized with " threshold howling,"
which was cured by earthing one of the
primary terminals of the first transformer
and putting 1 mfd. across each H.T.
tapping. He does not know why this
cured the trouble. Surprise, I expect.
For your remarks about Chamber Music,
brother, I thank you ; I can see that you
were sensibly brought up !

First of Its Kind.
HERE is a complaint which I think

deserves publicity, it being the first
of its kind I have received. Mr. A. W.

Mann, of Middlesbrough, referring to the
requests for reports on amateur transmis-
sions, sometimes published in my notes,
says that, although " P.W." amateurs
have proved to be courteous enough to

acknowledge reports, there are others who
accept reports without a " Thank you."
Now, there is no doubt that amateur
transmitters, " P.W."-ites and others, are a
sound gang as a whole, gentlemanly and
only too pleased to acknowledge services.
Perhaps the inevitable " black sheep "
will fit on the cap-and think.

Radio and Fog.
HASN'T it ever struck you as strange

that all the accumulated wisdom of
the world's scientists has not yet

provided us with an efficient reply to fog ?
A touch of fog-and the railways go to
pieces ; trains crawl, and often collide,
and such primitive signals as detonators
are resorted to. Ships become like blind
men ; they resort to " dead slow " (some-
times !) and the devilish steam syren. Is it
ill111111111111111111111111111111111111111111111111111111111111111111111111111111

= == SHORT WAVES._ E
g THE LOST ART. f:
E A local station ended a morning talk for

housewives with the promise of a free cook-
book to those listeners who would call at a
certain stores.

One young housewife, who had purchased
baked beans, salmon, condensed milk, canned
tomatoes, etc., inquired as an afterthought

= for the cook -book offered by the radio.
" Lady," said the clerk thoughtfully,

=

" you don't want a cook -book, just a can- E
opener."-" Radio News." ==

* * *

= This Week's Optimist. --The beginner who E
= bought a crystal set and a Maori dictionary. =

This Week's Careful Body.-The man who
asked the P.M.G. whether, if he plugged E
one ear with cotton -wool, he could have a
licence for five shillings. E* *

7.- DOWN ON THE FARM.
=f

:."-4

- Farm Hand : "Could you use a good man
Nho can plough, milk, shear sheep, and make =

E good cider ? "
= Modern Farmer : "Knew anything about
E a sir -valve super -heterodyne ? " E

=
*

Err.

= Some years ago, William Dubilier went E
= to a lecture given by Marconi. He was
l'-: so impressed that at the conclusion he went E
E round to see the great Italian.

" Is there anything I can do for the cause ---4.--

of wireless ? " said Dubilier.
" Yes," replied Marconi, " you can carry my

S bag."
* . *E == STRAIGHT FROM AMERICA. E" Wire you in-su-late "

" Been out with my Gal-Ena."
" Did you have a quarrel with Meg -

Ohms ? "
= " No ; she had a date with Reg-Eneration."

A correspondent writes to say he has tried E
_ hertzitet radiocite, permanite, rectarite,
= electronite, and various other crystals on his " dual," but without success. He asks
= if we can recommend any others worth trying. =- Well, we have heard good reports from

dynamite.
T1111111111111111111111111111111111111111111111111111111111111111111111111110

beyond the wit of man to give a ship an
electric eye which can penetrate a little
water vapour, and railways some form of
radio signalling ?

Charging with a Bell Battery.
WHAT did you think of Mr. B. Flowers's

letter in our issue of March 23rd
(p. 59) ? Quite the freshest thing

I have seen for a long time. I admire his
nerve in trying the arrangement, and I
must say that when I Lead his letter I was
reminded of the story of the boy Edison,
who tried to generate electricity for a
telegraph outfit by rubbing two tom -cats
together ! Immediately afterwards I was
reminded of the fable about the mouse
who helped the lion.

The idea of the humble, domestic Le -
dandle boosting the aristocratic accumu-
lator:is too funny !

Those Nameless Dances.

THE- B.B.C. ban upon the broadcaiting
of the names of dances continues to
excite the smiles and sarcasm of

normal folk and the envy of Borough
Councils, who have liked to believe that
they and " Dora " have the monopoly of
idiotic prohibitions. The " Daily Mirror,"
in a very funny article about a Corporation
which shall be nameless, suggests that the
idea of banning the titles of " talks " is
being seriously considered by the nameless
Corporation on the ground that listeners do
not know what the lecturers are talking
about, anyway.

Birds in a Cage.
ACCORDING to all accounts, the art of

multiplexing, that is, carrying on a
number of conmunications simul-

taneously, on one " circuit," is being suc-
cessfully developed on the " Beam." I
hear that it is expected that in a few years
it will be a commonplace thing for a wireless
station to carry on simultaneous services
of telegraphy, telephony, facsimile trans-
mission and, perhaps, television, all from
one aerial system. Yet when the Prince of
Wales visited the Post Office recently to see
the Beam circuits, blowed if the P.O. didn't
get the lift stuck. They would. Remember
the radio play, " Four Birds in a Cage " ?

Vanishing Morse.

GOOD news for Morse -haunted listeners.
Gradually the coast stations round
Britain are having their spark sets

replaced by I.C.W. (interrupted continuous
wave) transmitters. Seaforth (Liverpool),
Niton (I. of W.), N. Foreland, and Mable-
thorpe have already been changed, and
this year, Cullercoats, Fishguard and Wick
will be dealt with. All this should make for
a quieter " background," and I do not
doubt that within a few years complaints
about Morse -jamming will be rare.

" Pirates " in Canada.
TF the estimate of the Canadian authorities
1 is correct, the number of unlicensed

sets working in Canada is not much
short of half the number of licensed ones.
I hope it's all a mistake, for although the
population in Canada is very scattered, and
there is consequently great difficulty in
" keeping tabs on " the sets, the figures
argue an amount of-er-forgetfulness on
the part of the Canucks which one can
scarcely credit, especially as listeners there
are so well treated, every dollar of the fees
being used for improving the service.

Bats and the B.B.C.
SPEAKING at Watford on the educa-

tional uses of broadcasting, the Chair-
man of the B.B.C. is reported to have

said that " we have a very high opinion of
the standard of public intelligence." A
peculiar statement, i' faith, for only fools
would hold the contrary view. I wish
Lord Clarendon and the B.B.C. would
pomfort themselves with that and not fret
so much about the standard of knowledge.
The noble lord also referred to those of U
whom he is trying to educate, as " bat -
eyed people." Maybe, but we are not bat-
belfriecl or bee -bonneted, like Chamber
Music Charlie and Education Ethelbert.

ARIEL.
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THE time has gone by when there can
be any real dispute as to the supe-
riority of the valve for Broadcast

reception-though the crystal still claims
a wide circle of friends in its own limited
field.

The mast enthusiastic " valvite " will,
however, agree that the battery problem
is a troublesome handicap. If one could
only get the present performance of the

valve without
the bugbear of
H.T. and L.T.
renewal a n d
upkeep, there
would be little
left to ask for.

This ideal
has been
sought in
many direc-
tions by vari-
ous sanguine
inventors.
Some look for
a solution to
the " oscilla-

ting crystal." discovered some time ago by
Lossev and Captain Round. and it is possible
that they may yet be justified to some
degree.

Others pin their hopes on a " cold
emitter".filament which will liberate an
electron stream without the application of
any heat. The modern dull emitter is
approximating to this condition already,
but it may be possible to discover still more
sensitive electron -emitters, as witness the
well-known photo -electric action of light
on sodium and certain other alloys.

Enormous Amplification.
The so-called " grid -glow " tube repre-

sents another interesting development on
the same general lines. Here there is no
heated filament. All the electrodes are
cold, though unfortunately the H.T. is still
in evidence.

The ordinary mechanical relay will con-
trol efficiently, say, 500 times more energy
than is required to set it into action. It is
even possible to make- this factor as high
as 10,000, though only by using a highly
expensive type of instrument.

By comparison, the " cold " discharge
tube is capable of amplifying one hundred
million times, or even more. In forni it
resembles an ordinary thermionic valve,
and costs no more to make.

ol Valve
The modern dull emitter is rapidly approximating to the " cold " valve, which
will liberate an electron stream without the application of a'y heat. The advent

of the " cold " valve is appreciably nearer.
By J. C. JEVONS.

The arrangement of the electrodes inside
the bulb is sown in Fig. 1. The cathode
consists of a metal cylinder very similar
to the plate of the ordinary valve. The
anode is a thin vertical wire surrounded,
except for a small part at the top, by a
glass tube or shield. The grid is very
similar to the anode. It will be seen that
the end of the grid is brought out and bent
over at right angles until it lies over, and
almost touches, the exposed end of the
anode.

The whole action of the relay depends
upon the size of the small gap between the
top of the anode and the bent -over end of
the grid. If the distance is less, having
regard to the rarified condition inside the
bulb, than the average free path of travel
of the gaseous molecules, then the inter-
vening space possesses a very high resist-
ance and no discharge will take place, even
under heavy potentials, so long as the grid
is insulated or open -circuited.

The " Short -Path " Principle.
This is known as the " short -path "

principle, which was first discovered by Sir
William Crookes many years ago. It has
been utilised in various types of rectifier,
generally by imposing a magnetic field so
as to deflect the path of the electrons until
they strike against one or more of the
gaseous molecules and so start ionization,
whereupon the insulation breaks down and
a discharge takes place.

The same effect can be secured by pro-
viding a high -resistance leak from the grid
to the anode. The result is to relieve the
grid from its initial charge of electrons. As
soon as these can leak away,- other electrons
moving between the cathode and anode can
strike against the grid with sufficient force
to liberate secondary electrons, and so
start an ionization process which rapidly
renders the gap conductive. This in turn
allows the main discharge to set in.

The circuit arrangement of the " cold "
relay is shown in Fig. 2. So long as the
grid is left insulated, no discharge will take
place even if the voltage applied across the
anode and cathode is as high as 600 volts.

It will be seen that the anode is connected
to earth, and therefore to the anode,
thrdugh a resistance R. Directly this
switch is closed, the tube discharges, and
an intense glow sets in across the anode
and cathode.

The circuit containing the resistance R
may be called the control circuit. Actually
the resistance may be as much as 10
megohms, and may carry as little current
as the one -millionth part of an ampere,
but once the grid is earthed the main glow
sets in, and a heavy discharge current will
flow in the primary circuit P.

It is necessary to insert a fairly, heavy

resistance R 1 here, as shown, because
once the glow discharge is initiated, it
exhibits the property of negative resistance.
In other words, the heavier the current
passing, the- smaller becomes the resistance
of the tube, so that without the ballasting
resistance R 1, the whole device would
rapidly be burnt out.

Useful Applications.
The winding W, carrying the released

power current, can be used to start or stop
a machine, release a spring, operate a
warning signal or indicator, or do any other
useful work that may be required.

It was stated above that resistance R, in
the control circuit, may be as high as 10
megohms, and need only pass a current of
one micro -ampere. This at once suggests
that it may be replaced by a small condenser
capable of taking a charging current of
this order.

For instance, suppose a connection is
taken from the control grid of the relay
to a piece of tinfoil laid underneath the
plash covering of a jeweller's tray. A
person's hand brought within an inch of
the tray will, in combination with the tin-
foil, form a condenser of sufficient capacity -
to start the relay into immediate action.

Here one has an ingenious safeguard
against a very common form of theft. The
winding, W, could then, for instance, be
arranged automatically- to close the door
of the jeweller's shop and simultaneously
sound an alarm. It is obvious that strong-
rooms, safes, etc., could .be- similarly
guarded, or the same principle could be
applied to a burglar -alarm suitable for the
ordinary household.

There are many other possible applications
of the extraordinary sensitivity of this
device. For example, it is known that
matter insolution
affects t h e
conductivity
of water.
Such contam-
ination would
at once be in-
dicated by
first testing
the relay with
water of
standard
purity and then
petted solution.

Again, the presence of moisture, dust, or
grease on an insulating surface will tend to
break down the insulation and render the
surface slightly conducting. Such deteriora-
tion would at onoe be indicated by the
relay, which in the same way could be used
to measure directly the exact -value of any
very high resistance.

applying it to the sus-
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YOUR "TITAN" SET.
+ Some more hints and tips on " Titans " in which details are included
+ regarding the fitting of a gramophone pick-up control to ,the famous

Three-Valver of the series.
By THE " P.W." RESEARCH AND CONSTRUCTION DEPARTMENT.

---4-4-0- 4,4-0---4.-÷ *

NOW about mains units. A pentode
valve means very high amplification,
and if the H.T. unit is one with any

tendency to produce motor -boating you can
be pretty sure you will now get it. To
stop it, try a resistance of, say, 50,000
ohms in series in the H.T. lead to H.T.-1-2,
and a 2 or preferably 4 mfd. condenser,
between H.T.+ 1 and L.T.-. If this is
not enough, try running the lead from the
terminal on the side of the pentode valve
base to a separate tapping on the H.T. unit
if there is a spare one, which should do the
trick.

Using a Pick -Up.
Now we come to the question of using a

pick-up for the reproduction of gramophone
records. Of course, this is a very simple
matter if you use one of the adaptor plugs,
such as are supplied with many pick-ups
(also separately by various firms).

To use one of these you simply insert it in
the detector valve socket, put the detector
valve back on top, and run flex leads from
the adaptor to the pick-up.

Just one point here, to make sure you
get the connections right. One of these
flex leads goes to the." grid " point on the
adaptor plug, but the other can go to either
of the " filament " points, and you must
choose the negative one. This is the one on
the side of the plug which is nearest the
H.F. choke when placed in the socket.

You will find that with any. reasonably
sensitive loud speaker and. pick-up you will
get quite good volume with an ordinary
power valve in the last socket, if you use
fairly hard needles, such as the " loud " and
" extra  loud " type (they are differently
described in the various makes, but any
gramophone enthusiast will know the ones
to use). With a pentode, of course, there
is ample volume for any pick-up and speaker,
and it will be desirable to provide a volume
control between the pick-up and the set.
A half -tone needle can also then be used
in many cases with advantage.

Fitting a Switch.
To make a good job of the gramophone

attachment and secure the greatest con-
venience it is really best to fit a change-
over switch and other refinements, and so
save oneself the rather fiddling job of insert-
ing the adaptor whenever the gramophone
is to be used. We have done this in the
original set., as the photographs show, and
it is quite a simple little job.

First of all, you want a singleTole
change -over switch of the push-pull type,
some suitable examples being the Bulgin
and Lissen.

This is to be mounted an the panel either
just below or to the left of the L.T. switch.
Below looks probably the neatest and
gives the best wiring, but if it is a long
switch you may have to move the grid
condenser a little to make room for it' (we
did so). Also, you want two little terminals

or else two sockets, such as the Eelex,
Clix, etc. for the leads from the pick-up.

We actually used the sockets and fur-
nished the pick-up leads with plugs to fit
therein, since this struck us as the neatest
scheme. A suitable position for these can
be gathered from the photo of the panel
last week. The new connections are quite
simple, and do not involve any serious
alterations.

First of all, note that in the original form
of the set the grid of the detector valve
was wired to one side of the grid condenser
and one side of the grid leak. Remove
these connections for a start and wire
the side of the condenser and leak in ques-
tion straight to each other.

makes it quite easy for non-tecluiical
members of the family to operate the
gramophone electrically, with an occa-
sional touch of the switch to see whether
the local station has finished' that " talk
yet !

Watch This Carefully !
Mention of switches reminds us to cover

a point concerning the wave -change switch
over which certain constructors appear to
have gone astray. We have received
several reports of erratic behaviour, such
as working well on one wave -band and not
the other, working only when some unusual
connection is made, and so on, and these
have been traced, not to a defective coil,
but to the use of the wrong kind of switch.

You do not want any kind of change-
over switch for the "Titan" sets , but a type
already standardised for wave -change pur-
poses in " P.W." sets. It can be either of
two types which have exactly the same
action. One is an L.T. on -off switch of
the type having two side spring contracts,
and the other is also a plunger type switch,
but has three side spring contacts.

In each case what happens is this : in
the long -wave position (knob pushed in)

all three points are
separated by the
action of the switch.
In the low -wave posi-
tion (knob pulled out)
all three points are
switched into contact..
This action is abso-
lutely essential, and
you must see that your
switch (Toes exactly
this, if the set is to
work properly.

Here you see the alterations made in the set in the detector grid circuit when
the gramophone switch was incorporated.

Now examine the switch. You will find
that one of its tags makes contact either
with the spindle or else through a spring
with a metal sleeve which makes contact
with either of the other two tags according
to the setting of the switch.

Wire the grid of the detector valve to
this moving contact tag of the switch.
Wire one of the other tags to the upper
pick-up terminal or socket, and the third
tag to the side of the grid condenser which
was previously connected to the detector
grid, and which is at present wired only
to one side of the grid leak. Now solder
to the lower pick-up socket (or terminal)
a piece- of flex bearing on its end a battery
plug. Insert this plug in the 11. 'volts
negative socket of the grid -bias battery and
the job is done.

A Quick Change -Over.
Now, with the switch in one position the

set will work in the ordinary way, and in the
other it will reproduce any records over

- which the pick-up is running. You will
find that the switch gives you a very
convenient instantaneous change -over from
radio to gramophone and back again. This;
you will find, is a great convenience, and

* ÷-4- -0-* *
t FOR YOUR

NOTEBOOK

If you are a newcomer
to short-wave work do
not forget to keep your
H.T. wander plugs really
wandering, for this

makes a very great difference to smooth
reaction effects in many cases.

* * *

Do not assume that the higher the H.T.
voltage used the better your reception will be
on short waves, as very often it is a distinct
advantage to drop down to 25 volts or so.

* * *

So great was the demand for " Titan " coils
that manufacturers were at first snowed under,
but there is now little or no delay.

Generally speaking, if your aerial is situated
within six or seven miles of the broadcasting
station you will need a wave -trap if you are
going to indulge in long-distance reception,
even with a " selective receiver.

* * *

Generally speaking, the moving vanes of
variable condensers should be connected
towards earth in order to avoid hand -capacity
trouble.

* * *

The usual rule about the inadvisability of
having leads parallel to one another does not
apply to the filament wiring, as these can be as
close as possible without detrimental effect.

* * *

Persistent oscillation with a condenser con-
trolled reaction set is often due to the use of a
high-freguency choke of unsuitable value.
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IN the early days of radio the construction
of receiving sets was largely a matter of
hit and miss or trial and error experi-

ment. Even when broadcasting came it was
still a somewhat hazardous business.

If the coils and condensers, and other
such things that were available, had been of
present-day mass-produced, standardised
characters, things would have been easier,
for the theory of radio runs very parallel
with its practice whatever is said to the
contrary by those who endeavour to cover
their ignorance by asseverating that "even
now we do not know exactly what happens."

Take, for an example, tuning. We know,
and have known for a very long time, that
the wave -length to which a tuning circuit
will tune is 1885 %/LC metres, when L
inductance in mierohenries, and C capacity
in microfarads.

Those S.L.C. Condensers.
But it is only recently that the average

available " 1005 rnfd." variable condenser
sold could be relied upon to have an actual
maximum moderately close to its specifica-
tion. And as for coils and, worse still, fixed
condensers, these are even now only just
reaching a reasonable standard of accuracy
of rating.

And the amateur
cannot measure the
inductance of his
home-made coil or the
capacity of his vari-
able; to do so lie
would have to use
elaborate equipment.
Therefore, before
manufactured coils
and condensers became
standardised, the con-
structor had to en-
deavour to cope with
the formulae of goil and
condenser values, and
try to work out mathe-
matically what the L
and C of his apparatus
were before he could
be certain he could
tune in the stations he
desired.

There were com-
paratively 'few broad-
casting stations, and
what there were could
not be relied upon to be
exactly on the wave-
length they were sup-
posed to be, so that
he had few guides for
drawing up tuning
graphs.

But if variable condensers were snares
and delusions in regard to values-one
plainly marked .001 mfd. might, in fact,
be of only two-thirds this capacity-most of
them followed a fairly true straight-line
capacity curve in adjustment.

Another Delusion.
They did this because their vanes were

true semi -circles, and, providing the move-
ment of these also was moderately true, the
capacity resultant was directly proportional
with the rotation of the adjustment dial.
t You could not say that if the scale read
from 0 to 100 that the 100 reading gave
twice the capacity of the 50 reading,
because the 0 " was, and is, another
delusion. No variable condenser will have

1
1
1
1

1

1

JUGGLING WITH
WAVE -LENGTHS.

Some refreshing aspects of radio
set timing which will provide the
amateur with an interesting new
line of thought in connection with

both theory and practice.

* Identifying Stations.

By G. V. DOWDING, Grad.I.E.E.
1

zero capacity. It provides a range of from
a certain minimum (not often stated) to a
certain maximum.

The minimum, by the way, is generally
about one -tenth of the maximum. However,
as a result of the rather hit-and-miss
niethods of the day, and the terrible prices
of wave -meters, I remember digging down
into radio theory in order to evolve some
means of enabling the amateur to calibrate
his set fairly closely without having to -
resort to complicated mathematics of
measuring instruments.

Reverting to the straight-line - capacity
condenser, we have seen that the dial read-
ings follow the resultant capacities in a like
proportional manner. Therefore, it becomes
obvious that the relation between one dial
reading and another must be of a similar
relation to that which exists between the
two wave -lengths tuned when the condenser
is used for tuning purposes. Expressed
concisely :
RI : R2 as W1 : W2 where R = dial reading
and W = wave -length in metres.

But because in the wave -length formulae
capacity is expressed in root form we must
take it forward in a similar fashion so that our
expression must be /R1 : ,/R2 as W1 : W2.

What does all this boil down to 1 you might
well ask. It means that given a true straight-
line -capacity variable condenser connected
in a tuning circuit, we can work out the
wave -length at every dial reading without
worrying about anything else at all in the
circuit, even including the coils, providing
we know the wave -length of one station
identified at one particular reading.

Let me quote an example. Supposing
you have an S.L.C. variable reading from
0 to 100 on its dial-don't worry about its

capacity. You tune
in a station at 25.
Then the square,
root of 25, which is 5,
will bear the same
relation to any other
reading as the wave-
length of the station
tuned in at 25 will
to the wave -lengths
indicated by the other
readings.

The Result.
Supposing reading

25 brings in a station
you know to be work-
ing on exactly 400
metres, and you tune
in another station at
reading 36. Then you
can work out this sta-
tion's wave -length and
so identify it very
easily for :
5 : 6 (these are the
square roots of the
readings) as 400: x,
x being the unknown
station. Clearly x will
have a wave -length of
480 metres.

As modern an example of present-day tuning practice that one could find. This is the " P. W." " Titan "
Two, which, of course, exploys a " Titan " Coil Unit. You will notice that the tuning variable is of the

compensated Straight Line Tuning variety and NOT Straight Line Capacity.

Perhaps the scheme may be of some slight
interest to modern enthusiasts, especially
those who have straight-line capacity
variable condensers in their possession.
There won't be a vast number of these, for
straight-line frequency and wave -length
types have practically swamped them.

However, examining that above -
mentioned formulae which makes wave-
length working as easy as Ohm's law, we
see that wave-lengthAs given by the product
of the square roots of two factors multiplied
by a constant. Obviously, too, wave -length
varies proportionately with variations of
either capacity or inductance. But note
that as the roots of the's e are taken you do
not double the wave -length by doubling
the value of either factor.

I have purposely
chosen easy figures, so
that you can follow

the working without the necessity of dab°,
rate explanation.

I have something of a facility for working
out moderately simple formulas in my head,
so that I remember how I used to mystify
friends by identifying, stations on their own
sets without waiting for more than 'a note or
two of music from each. Of course, that was
in the days of universal S.L.C. condensers
and when stations were very well separated,'
and rendered slight errors of no great
account.

I couldn't do it now, and I don't suppose
anyone could 1

There are several other interesting little
tricks in radio calculations, and when space
permits, perhaps I will be able to tell you
about some of them.
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RANDOM RADIO.
The Story of an S.O.S.- Eiffel Tower's Wave -length to Clear 5 X X

and Radio Paris Canada's New Stations-A Wireless Theatre.
By THE EDITOR.

1.
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THE " Daily Chronicle " reported the
other day an interesting little story
about the origin of the first S.O.S.

sent out by the B.B.C. It appears that a
man lay dying in Middlesex Hospital.
The doctors wanted to get in touch with
the man's mother. The woman, states a
correspondent in the " Chronicle," lived
at the small village of Flitwick, near
Ampthill, Beds.

It was Sunday evening, and as telegraph-.
ing was out of the question, some other
*means had to be found of getting in touch
with her. It was then found that the
telephone exchange serving the district
did not operate between 6 p.m. and 10 p.m.
Hence, the need to try unorthodox methods,
and an appeal to the B.B.C. which was
successful beyond expectation.

The appeal was broadcast and, within
an hour, thirty people in the Ampthill
neighbourhood who had wireless sets and
had picked up the S.O.S. went to the mother
of the dying man and offered to drive her
to London. Eventually she motored to
Luton and caught a train to London in
time to see her son before he died.

The date of this first S.O.S. was April
29th, 1923.

Eiffel Tower's Wave -length.
All the fuss and bother about the Eiffel

Tower station has now resulted in the fact
that the station is being overhauled and
will in future work on a wave -length of
1,465 metres instead of the wave -length of
2,650 which it has worked on, by the way,
for the last six years. This new wave-
length has been chosen, it is understood,
to cut out the difficulty of the Eiffel Tower
station swamping Daventry and Radio
Paris; but it is anticipated that very careful
experiments and adjustments will have
to be made, even on the new wave -length,
in order to cut out interference with the
Paris Aerodrome, Le Bourget.

*

A new list of _radio stations issued by the
Radio Branch Department of Marine and
Fisheries at Ottawa, Canada, shows that
Canada has now two new stations.

C J R X, working on 25.5 metres, with a
power of 2 kilowatts, broadcasts simul-
taneously with another station owned by a
grain company in Saskatchewan. This
second station is C J R W, and works on
296.9 metres. The station at Winnipeg,
C K Y, now operates on 5 kilowatts, and in
Manitoba, at Brandon, another station
has been built with the call -sign. C N R W.
There are now 78 broadcasting licences
for stations in the Dominions ; not all,
however, are in use. Sixteen of these stations
are owned by firms, associations, and
churches which have not their own broad-
casting stations, but rent them from time
to time in various cities. The Montreal
station, C F C F, now operates on a wave-
length of 291.1 metres. According to the
B.B.C. Publicity Department, the Canadian
Government is in receipt of more than a

quarter of a million dollars from contribu-
tions from listeners. The tax is one dollar.

A Wireless ThSatre.
According to Mr. Bernard _Shaw, the

famous author  and playwright, the need
for a public hall for listeners -in who have
no private sets is so obvious that it is
surprising that the B.B.C. has not already
made the experiment. It can, however,
leave it to private enterprise and increase
its revenue by a royalty on the receipts.

This is the outcome of an idea put up by
the " Morning Post " newspaper that a
wireless theatre should be opened, where
people who do not . possess their own sets
could enjoy the programmes under condi-
tions ideal in regard to both comfort and
apparatus.

Whether such a theatre would be a
success or not, we don't know, but it must
be borne in mind that a wireless set is so
cheap these days, and reception so easy to
obtain by the majority of people in the big
cities to -day, that it is hardly likely that
after the novelty had worn off a wireless
theatre would be patronised to any great
extent.

DUBLIN

It does not matter which way you connect
your telephones to a crystal set, but there is a
right and wrong way for 'phones in a valve set,
and the connections should be watched ac-
cordingly.

* *

If your telephones have been made insensi-
tive by being connected the wrong way round
they can be reconditioned in a properly
equipped factory.

*

Unless you have seen it done before be very
careful how you take the diaphragm out of a
pair of 'phones, as they are very easily dam-
aged, especially if bent.

* * *

Poor reception from a crystal set may some-
times be cured by clipping a little piece of the
cat's -whisker so as to present a new surface
to the crystal, or by breaking a small piece
of the crystal so as to present a new surface to
the cat's -whisker.

RUINED VALVE EMISSION.
Gradual weakness of reception in a valve set

is very often caused by the emission of the
valve failing.

* *

Too much H.T. and too much L.T. are both
liable to ruin the emission of the valve operating
under such conditions.

* * *

Hydrometer tests of an accumulator should
not be made directly after distilled water .has
been added, as the reading is then inaccurate.

* * *

The acid in an L.T. battery should always
be above the level of the plates.

* * *

One of the worst ways fo treat a battery
is to allow it to stand near to a fire.

* * *

Although special cells are obtainable for

CALLING.

The layout of the transmitting apparatus at the Dublin Broadcasting Station. The rectifying panel is
to the left, the modulator to the right, and the two oscillators between.

*....
RECEPTION WRINKLES I

*4.... ..... *
Rust inside the telephone diaphragms is one

cause of gradual falling off of reception in a
crystal set.

work in slow discharge conditions it is not
advisable to leave the ordinary L.T. battery
discharged and standing aside, or it will tend to
sulphate.

If a battery is to be out of use for some time
it should be given a really good long charge
before being left.
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METAL panels may have advantages,
but there are snags when they are
used for sets connected to D.C. mains

units. Fig. 1 shows a normal " three -wire "
mains arrangement. In modern practice
the centre wire marked B is generally
earthed. Now we will assume that two
listeners X and Y both have H.T. battery
eliminators working on these mains. One
eliminator is joined betWeen A and B,
whilst the other is connected to B and C

X

fic.2.

vell9

Between A and B is 200 volts, and between
B and C is another 200 volts, whilst across
A and C the voltage is 400..

In the case of Y everything is in order,
for the earth terminal of his set is joined
to the high-tension negative main direct,
and this already is earthed.

With X, hoviever, the arrangement is
rather different, for it will "be. seen that
the effective positive on his mains is taken
to earth, and so also is the negative mains
wire via the earth terminal on the set.

In X's case, switching on the set will
result in the burning out of the fuses, as
the mains leads will be directly shorted to
earth.

If, however, he inserts a fixed condenser
of capacity sufficient not to upset the
tuning, at- the point -C, in the earth lead,
a shoit -circuit cannot take place, unless
the insulation of the condenser itself breaks
down.

Severe Shocks Received.
Now let us assume that X has a metal

panel on his receiver joined 'as it is in most
cases to the earth terminal.

Mr. X is standing on a partially earthed
object, such as an ordinary floor covered
with linoleum, and he touches the panel
with his hand. Unless the -insulation of

METAL
PANEL
TROUBLES

Has your set got a metal panel? If so you should
read this article, which contains some valuable
information with regard to the " snags " that are
often met in cases where metal panels are employed.

From A CORRESPONDENT.

the material between his feet and the
true earth is sufficiently high, be may
receive a shock.

In the newer houses, where the conduc-
tivity of the composition floor makerial
may be fairly high, a really nasty shock
can in such circumstances be received.

Where the positive main is earthed, the
only real safeguard is to employ an ebonite
panel in front of the metal screening panel.

Evan this may not in every ease entirely
eliminate the possibility of a shock, for the
metal spindles of the variable condensers.
switches, etc., may still be making contact
with the metal panel, and unless you touch
only the insulated dial or knob a shock
can still be received. Obviously perfect
safety can only be attained by fitting
insulating bushes to all panel -mounted
components.

Quite recently I heard of a case where a
listener had burnt out his main fuies by
earthing his aerial, and this, at first sight,
may sound rather absurd. But we will
examine in detail what really happened.
The set was equipped with an earthing
arrangement similar to that shown in
Fig. 2, and owing to trouble experienced
with corroding earthing switches a switch
was arranged inside the house and included
in the circuit at the point X.

Mains Short -Circuited.
The usual procedure was as follows :

The mains and set were- switched off, the
aerial circuit broken at the point X, and
the aerial earthed by -plugging the earth
lead into a socket (Y) joined to the earthing
switch. One night the procedure was
reversed, for there seemed to be no par-
ticular reason why the aerial should not
be earthed while the set was working. But,
unfortunately, there was a reason. Imme-
diately the earth lead was joined to the
point Y the whole of the lights in the house
went out, and the listener received a
nasty shock.

If you examine the circuit it will be seen
that, with the switch X closed,- a -direct
pith is provided .from the negative to the
positive side of the ,mains through the
aerial coil in the set, and the mains are,
therefore, practically " dead shorted."

The trouble could easily have been
avoided by the insertion of an extra fixed
condenser of .006 mfd. or so capacity in
the aerial lead at the point Z. This con-
denser would not have affected the tuning.
but yet would have prevented the short
circuit taking place.

Therefore it is advisable, if you use
D.C. mains for radio purposes to join a
fixed condenser not only in the earth lead,
but also in the aerial lead.

A mains unit, if correctly used; is an
extremely useful piece of apparatus, but if
carelessly or incorrectly employed can be
dangerous.

Necessary Precautions.
It is strongly advised that no adjustment,

other than tuning, should be carried cut
except when the mains devices are switched
off.

It is also advisable entirely to disconnect
a unit when it is not in use, for, if the
mains switch in the above case had been
in the positive mains lead at the point B
the short circuit could still have occurred,
even although the mains were apparently
switched off.

It is unwise to place a moving coil loud
speaker too close to a gas fire or other source
of intense heat, as this w.11l have a detrimental
effect, upon the material by which the cone is
suspended.

Where a variable condenser is used to tune
a coil always make the leads between the two
as short as possible, which is another way of
saying always place the coil as near to the con-
denser as possible. -
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f MORE ABOUT
" EVERYBODY'S " THREE.

I

As our " Correspondence " columns have shown that there is
still a great deal of interest in this popular receiver, this article

 has been especially written.
By G. P. KENDALL, B.Sc.

AREADER new to " P.W." might well
have concluded after a perusal of
the many letters published about

this set that it contained some awkward
-.snag " which was causing constructors
lots of trouble. Older readers will have
realised, of course, that it is our policy
to print readers' letters " without pre-
judice," -even though they may suggest that
they have found it necessary to modify
one of our designs.

Consequently, it is not safe to assume
that we ourselves agree that the modifica-
tions were necessary, or were the best way to
overcome what was really an individual
difficulty encountered by the particular
constructor!

However, the reader will have noticed
that several "of our correspondents referred
to one particular difficulty, and since it
seemed that this point was of general
interest, it was decided to try and clear it
up in this further article. As a matter of
fact, this difficulty arises not so much from
any snag in the design as from the fact that
the set- is of a type quite unfamiliar to
modern constructors, and behaves rather
differently from the receivers to which they
are accustomed.

We emphasise this point, because we
want to reassure the constructor who may
have imagined that the set in its original
form gave bad and floppy reaction control
and required modificition to remove this
defect.

The reason why some of the builders of
the set have gained this impression is two-
fold : first of all, they were not familiar
with sets with an extremely powerful L,F.
sick', since such receivers are rare nowadays,
for reasons discussed in the original article.

The Effect of High. Magnification.
The point is this : where the L.F. stages

are so powerful anything occurring at the
detector stage is amplified up tremendously
before it reaches the loud speaker, and
hence the very faint plop heard as the
ordinary set goes into oscillation is made to
sound quite loud in this case. This alone
has been found to be the cause of the
impression of bad reaction control on the
part of several constructors whose diffi-
culties were specially investigated. What
was actually happening was that they were
getting just ordinary- reaction control;
whereas to get a good impression, what was
needed was super -smooth reaction, such as
We obtained in the original set by careful
attention to certain points which we will
detail presently.

Although such extra -perfect reaction
control is desirable if the set is to be
pleasant to handle, it is worth noting that
the mere presence of a fairly definite plop as
the set starts to oscillate is not in itself a
very serious matter. It is still possible to
get the usual build-up of signal strengths,

there is really something amiss. It was
necessary to put these points clearly,
because, as we have said, this type of set
is- a new one to most people.
Possible Reaction Troubles.

Now, suppose the reader has gone through
all this, and concluded that his reaction
control is definitely unsatisfactory, let us
see what is likely to be wrong. Our experi-
ments with this type of circuit indicate
that one of the most likely causes is an
unsuitable detector valve, for one which
gives slight overlap in an ordinary set
will be very fierce and objectionable in a
high -power set.

Another possible cause of reaction trouble
is the H.F. choke, just as in other sets, but
with the difference that any little mis-
conduct which results will again be greatly
magnified by the unusual power of the L.P.
part of the set. (We may seem to be
labouring this point, but we must risk
wearying the reader, for it is a vital factor
in dealing with this type of circuit.)
Obviously, then, we cannot afford to risk
using a doubtful H.F. choke.

Just one more point for the present. A
possibility which we observed during our
experimental work before the publication of

the set was that some
unusual p a ire of
transformers g6, --e a
tendency to L.P. in-
stability which might
show up as fierce
reaction. This is not
at all a likely hap-
pening, and we only -
mention it because
we want to cover
all possible points.

So long as two
different types or
makes of transform
ers of good manu-
facture a -re used,
it is practically
impossible.

Where' there is a
tendency to L.F. in=
stabilityfrom this
cause it is obvious

and to set the circuit only a little ,way
below oscillation point when maximum
sensitivity is required.

Overlap on the reaction control is, of
course, quite another matter, and must be
removed before good results will be obtained
on distant stations.

An apparent ploppiness of reaction
control in a set with two very powerful
L.F. stages, then, does not necessarily mean
anything radically amiss, and should not
prevent good results from being obtained.
It really Means that the super -excellent
degree of smoothness necessary to .prevent
an audible " plop " has not been achieved.

Meet young Edward Redington, of
Washington. He is only fifteen years
old. By day he goes to school, and
reads the wireless papers for hook-up
ideas. And one night recently he estab-
lished contact by radio with the Byrd

Polar Expedition in the Antartic.

While it is desirable, for reasons of
pleasantness in handling, to secure this
'smoothness, it is not to be imagined that
a distinct plop with such a set is anything
like so bad a sign as it is with one having a
normal L.F. side.

This, then, was one very natural reason
why some constructors have thought there
was something radically wrong with their
sets. The second reason also seems to be
a natural result of the fact that sets with
this type of ultra -powerful L.F. side are
quite unfamiliar to most present-day
constructors.

One of the Causes.
They are, it is to be noted, a little more

particular as to the type of detector valve
employed than are the more usual lower
magnification receivers, and unsuitable
types are pretty sure to show up in poor
reaction control. Here, evidently, we have
a possible cause of really bad reaction.

We have gone into these preliminary
matters rather fully, because we want to
help the reader to decide whether he is
merely getting the comparatively harmless
kind of plop " which is ,just a matter of
a little adjustment to remove, or whether

that the slightest
trace of battery' coupling may set things
off, and the normal safety device may
not be adequate. (We mention this point
for the benefit of those who may assemble
a set of this type from odd parts and may
net be sure of the suitability of their trans-
formers, for it is rather beside our mein
theme.)

The Remedy.
In cases where you want to remove the

last traces of battery -coupling from a
Set like this, the main step is to increase
-the capacity of the filter condenser (CO -
to 2 mfd., or even 4 mfd. In any ordinary
version of " Everybody's " Three this is
not a thing likely to have any effect, so do
not let us incite you to go buying expensive
condensers to- try the experiment. It is
really only of interest in this particular
receiver when you are seeing how long you
can make an old H.T. battery last, and you
chance to have a few spare 2 mfd. con-
densers at hand.

Put one or two of them in parallel with
C, and you will be amazed at the dud old
batteries which will work so long -as you put
enough of them- in series to total up about
100 volts.
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114KINGTOUR'
'OWN COMPONENTS

N modern sets where plug-in coils areI
required they are almost always in
groups of two or three, and when wo

come to make up our own holders it is as
well to bear this fact in mind.

In the ordinary way, of course, single -coil
mounts are used in building such a set., and
they are screwed down in groups, but it is
possible to improve on this scheme.

Since we practically always use either
two or three coils placed side by side, why
not make up the necessary double and treble
holders to suit ? We should then, in building
a set, only have to screw down one com-
ponent in each place instead of two or three,
and we should besides obtain a distinctly

Thu two -toil holder. Single versions can be mime
up on the same lines, using a smaller bate.

better appearance. Incidentally, it is rather
a wonder that no component manufacturer
has produced holders like this.

For this series we have accordingly made
up a specimen of a double and one of a treble
holder, and the photos will give you a
pretty good idea of how it was done. Just
how to set about it depends to some extent
upon the materials you are able to obtain,
and we will accordingly explain one or two
methods we have found suitable.

Difficult to Find.
The question is complicated rather by the

fact that the pins and sockets we want are
no longer so easy to pick up in the average
dealer's shop as they used to be. A year or
two ago, of course, these parts for panel
mounting could be bought almost any-
where, but nowadays they are rarely called
for and few dealers stock them.

2. COIL HOLDERS.

Since we ourselves
could not find a dealer
with a stock of these
parts we concluded that

our readers were likely to experience con-
siderable difficulty likewise, and we accord-
ingly adopted a different scheme. Perhaps
it will not quite satisfy the man who wants
to construct everything from the raw
materials, but one must be practical, after
all.

A Simple Way Out.
True, one could make the necessary pins

and sockets from brass rod and tube, but it
really calls for more skill in metal work and
more tools than we feel justified in assuming
that our readers possess (a lathe would
really be needed to do the job easily, and
there would be some tapped holes to deal
with)'

This is what we did. We found that many
dealers stock a cheap type of single - coil
holder which consists of a small piece of
quarter or three -sixteenth ebonite on which
the actual pin and socket are mounted, and
usually two small terminals as well. These
holders are very cheap, and we obtained a
small supply and took them to pieces.

Then, for the two -coil holder, we cut a
piece of fin. sheet ebonite 2 x 2 in., to form
the base of the component.

On this we mounted the necessary two
pins and two sockets for the coils, and also
four small terminals (in our
case these were from the
original holders, but no doubt
your junk box would yield
some if the holders you buy
have soldering tags instead of
terminals).

The necessary metal parts
must be mounted through
holes drilled in the ebonite-
and care should be taken to
counter -sink these on the
underside as requisite to pre-
vent any screw heads or
terminal shanks and nuts from
projectina.

These should all, as a matter
of fact, lie a trifle below the
surface, so that they will not
touch the baseboard.on which
the holder will be screwed down. To secure
this you may have to shorten the shanks of
your terminals a little with a metal saw, but
this is not likZly to be needed if you choose
a small type of terminal.

The connections from the pins and
sockets- to the terminals we arranged in a

very simple way, and we suggest you follow
the same scheme. We got some fair sized
soldering tags and secured the eyes of these
under the pins and sockets, and placed the
terminals so that their body nuts gripped
the projecting portions of the tags. To do
t.-J.11111111111111111111111111111111111111111111111111111111111111111111111111111._

This is the second of a new series of articles
we are publishing in response to the direct
request of a large number -of renders desirous
of constructing oomponents for their sets.
It is not every radio enthusiast who wants
to do this, but it would seem, judging from
our correspondence, that the number who
do is increasing very considerably.

Readers can follow the instructions
given in these reliable "how, to 'make."
artielek, certain that success will follow their
efforts, providing they adhere to the various
spffifications. The articles have been pre-
pared by .the " P.W." Research and Con-
struction Department, and every component
dealt with has been assembled and then
very carefully tested for electrical efficiency
and, in the case of condensers, coils and
like devices, its value closely measured.

The devices will be found to be very easy
and inexpensive to make, and the most
inexpert constructor should find the fascinat-
ing work well within his mechanical powers..

ilinniii111111111111111111111111111111111111111inuminiminiiiiiiTz.

this neatly, of course, you must place the
terminals at a suitable distance from the
pins and sockets, and since this will depend
on the size of the tags you use it is evidently
useless for us to give you dimensions.

Th1e three -coil holder is to be made up in
exactly the same way, except that the base

The thi ce-coil unit i3 a neat and compact affair which will simplify
set building.

measures 2 x 3 in. Now you have all the
information you need, except that you want
the correct space between each pin and
socket.

This is Aths of an inch. A suitable
space to allow between coils, by the way
isl in.
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LATEST BROADCASTING NEWS.

TELEVISION

TO BE BROADCAST?
SOCCER AGAIN ON, THE AIR
-" LOOK YOU, WHATEVER
ON APRIL 15th-B.B.C. PLANS
HOUSEHOLD BUDGET S-
TOMMY HANDLEY'S CIRCUS
AT BELFAST-BRISTOL ON

THE AIR.
*

Television to be Broadcast
THE result of the recent " secret " test

of Baird Television by a panel of
Members of Parliament is likely to be

announced next week. It is understood
- that the Postmaster -General's statement,

while justifying- the  attitude of the B.B.C.
on service requirements, will recommend
substantial concessions of experimental
broadcasting facilities, thereby bringing
Baird Television into line with the Enka -
graph. But wave -length difficulties will
impose some delay on the inauguration of
the new series of Baird broadcasts outside
programme hours.

Soccer Again on the Air.
When Scotland entertains England at

Hampden Park, Glasgow, in the annual
Soccer International match on Saturday,
April 13th, a running commentary will be
broadcast from all stations throughout the
country. The commentator will be Mr.
George Allison, who described last year's
match at Wembley.

Just in case Mr. Allison's voice is rather
too " English " -for Scottish listeners, ar-
rangements have been made for him to
have the assistance of a native of Scotland,
who will " chip in " appropriately accord-
ina to the state of the game.

In view of the partial suspension of Soccer
commentaries  this season, listeners every-
where will be glad that the big inter-
national has been arranged. Incidentally
it is understood that in its desire to remove
the present deadlock, the B.B.C. offered
to give a substantial sum to a football
charity for the right to take the Cup semi-
finals and the final.

`Look You, Whatever " on . April 15th.
Wales has a message, and Welsh listeners

have jolly well got to hear all about it in a
talk to be broadcast from the Cardiff Studio
by the Rev. D. C. Davies, on Saturday
evening, April 13th. Mr. Davies is known
throughout the !Principality for his work
on behalf of the League of Nations Union.

He believes that this is the day of small
nations (so does Mr. Lloyd George for that
matter), and he says that Wales should
develop her distinctive qualities rather
than allow them to become part of the
common stock. No doubt lots of people
on the other side of the Bristol Channel
are in complete agreement with these views,
but most Englishmen will gasp with sur-
prise at them. Indeed to goodness, look
you, whatever !

B.B.C. Plans Household Budgets.
Mrs. C. S. Peel, whose book, " How We

Lived in War -time," based on her ex-
periences as Director of the Women's

Section of the Ministry of Food, was
recently published, is to give two morning
talks for 5 X X listeners entitled " Plan-
ning the Household Budget."

The first is down for Monday, April 8th,
and will concern a family with an income
of £500 a year. Correspondence, the most
reliable barometer of the popularity of all
B.B.C. activities, shows that the -morning
talks, which have now been broadcast for
some time from Daventry Senior, are
greatly appreciated by women listeners,
and there is not much doubt that when
their continuance is considered in the near
future that the demand will show a justi-
fication for what was originally an experi-
ment beingretained as a permanent feature:

Even now British broadcasting lags far
behind that of America where early morn-
ing talks and exercises on health matters
have long been an established part of the
day's radio routine, and the time may not
be far distant when we shall have a further
extension of broadcasting hours.

A LABORATORY OF THE
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Tommy Handley's Circus at Belfast.
- 'Whoever is still responsible for what, in
the early days of broadcasting, were called
" stunts " and later were given the more
dignified title of novelty programmes, has
not yet been able to visualise (or maybe
has not even considered the possibility) of
a successful broadcast from that great
treat of our childhood, the circus.

Tommy Handley is staging a studio
representation of one at Belfast, on Satur-
day, April 13th. Let us hope it " goes
well, and then, like every other circus did
at some time or other, moves on to
London.

Bristol on the Air.
When the citizens of Bristol realised,'

about three years ago, that their long and
patient agitation for a relay station of their
own was never likely to be realised, they
allied themselves to Cardiff, and said they
would help to manage the Welsh station for
the small consideratioti of half the pro-

grammes being ar-
ranged for the special
benefit of Bristolians.

It seemed a very
nice solution of what
had been a knotty
little problem. Savoy
Hill welcomed it, and
encouraged Bristol to
set up a local com-
mittee to work with
the Cardiff Station
officials.

That is why a good
proportion of the
transmissions f r o to
Cardiff are designed
for Bristol. Quite
often Saturday is
given over to Bristol,
such as on April 13th,
when a Bristol Variety
entertainment will be
broadcast.

SKIES

To investigate the problems associated with the direction of aircraft by radio,
the U.S. Bureau of Standards has recently equipped this 'plane with super-

sensitive radio receivers.

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

A.C. VALVES
THE QUESTION OF HUM-LOW RESISTANCE FILAMENTS.

A.C. Valves.
A LTHOUGH there are now several typesA of alternating -current valves on the

market-,, some of which operate very
well, no one seems quite to have got rid of
the A.C. hum. Probably with further im-
provements in design this hum will be re-
dueed so as to be quite inaudible.

The cause of the A.C. hum is as follows :
Taking a type of valve which has what is
called an " indirectly heated filament," we
have a " heater " to which the raw alter-
nating current is supplied. This is sur-
rounded by a very fine metal cylinder which,
although not electrically connected - to the
heater, becomes heated to a red heat by the
radiation from the heater-this outside
cylinder constitutes the " filament " of the
ordinary valve, and gives out electrons by
virtue of its high temperature. If it were not
for the alternating potentials in the heater
inside (and the leafs to the heater) all
would be well, and the valve would be as
silent as a valve operating from a low-
tension battery.

The Question of Hum.
But it is impossible to introduce the

alternating -current potentials without, to a
greater or less extent, upsetting the electron,
stream, - and as this is- modified in unison
with the alternating current, we have an
alternating -current " hum " corresponding
to the A.C. - frequency.

Low Resistance Filaments.
All kinds of attempts have been made

to reduce this hum by various devices, one
of the simplest being to make the heater
of very low resistance so that the difference
of potential applied to its ends in order
to drive the necessary heating current
through it shall be extremely low-a
small fraction of a volt. This means
that only very low A.C. potentials are
brought in by the leads to the heater,
and undoubtedly this arrangement has
the effect of reducing the A.C. hum very
appreciably.

(Continued on, page 140.)
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NEARLY

50%
THE reason for this astonishing reduction is

that by concentrating on one type only, we
feel that we are able to give the public the

finest Horn Loud Speaker in the World at a
very reasonable price.
This speaker has the original world-famous H.1
Base mounted on a polished mahogany pedestal
and is fitted with a "Q" shaped horn, finished
in black or brown enamel. The height of the
instrument is 20".
Experts acknowledge that a horn type loud speaker gives
louder signals with less valves. They state also that it
gives better long distance reception, than can be obtained
with the cone. Therefore, owners who have only utilised
the cone can now purchase the very best horn type loud
speaker for £3. 3. Od. Ask your dealer to show and
demonstrate this wonderful speaker to you. It is precisely
the same speaker which has helped so much to build up
the reputation of S. G. Brown, Ltd.

Advt. S. G. Brown. Ltd. Western Ave.. N. Acton, London. IP

S21t.
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1111111N If you have electric light (and your
mains are A.C.), you are wasting money
if you are using an L.T. accumulator.
For there's L.T. power in your mains
that is simply waiting to be released.

ieket90;00
$9 The coupon below will bring you a book that

shows you how to get L.T. power from your
mains. For, by following the easy instructions
and, simple diagrams it contains. anyone can
buil i a reliable L.T Eliminator- in an evening,
Its amazingly easy! There are only 6 com-
ponents and 12 wires-and the smal first cost

is last cost.

Send the coupon for this free
book to -day and cease spending
money unnecessarily for accum-
ulator recharging It will only
cost you id. stamp-and save

you pounds !

FILL IN

COUPON ;

NOwI inIateonrcloosokel.d. stamp

MinUtle9S
I

Book.

- - - - - - -
To TELEGRAPH CONDENSER

Co., Ltd., Wales Farm Rd., North
Acton, London, W.3.

for your tree Ellin.

Work & I Address

Id. Stamp ; P \V 6 4 29

BE SURE TO USE T.C.C. CONDENSERS!
M 8157

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. It is easy to
use, does not show laps or streaks, and penetrates
so deeply that scratches cannot reveal the natural
colour of the wood. Johnson's Wood Dye dries
in four hours and brings out the beauty of
the grain without raising it. Makes inexpensive
soft woods look as artistic as hard woods.

JOHNSON'S

WOOD DYE
Fr- anvTimule"

)10129DarkMabagaq

SUMINSON&SO9C
noophnishrayAlsthe,.

WEST DRAYTONMIDDLESEX0

JOHNSON'S
WOOD DYE

For sale by Woodworker Supply Stores
and all Ironmongers from 9d. up. Is

made in 18 beautiful shades. A

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

BUY A 9d. TRIAL SIZE
You will be pleased with results.

S. C. JOHNSON AND SON LTD.,
(Dept P.W.), WEST DRAYTON, MIDDLESEX.

MAKERS OF JOHNSON'S WA% POLISH.

IS THE
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
a vice -like grip.
That is why our speakers can take
full output without a trace of
chatter and give such superb
results.
The wonderful success achieved
by our cradles and cones has
naturally attracted much competi-
tion and you should insist there-
fore on seeing the name Squire
embossed on the cradle.

Fredk.

SQUIRE,
24, Leswin Road, Stoke Newington,

London, N.16.

The Squire
No. 99. Cradle
is supplied
ready assembled
with a 15 in.
triplex woven
cone and clamp-
ing board. Simply
add a Unit and baffle
board or cabinet.
In addition you get
a Squire Kraft Cone
Ka which you can
build up yourself.

COMPLETE .0
PRICE 25/.

25 in. Kraft Cone Kit
separately 5/.
No. 97. 9

in. 15/6Cradle complete
9 in. Kraft Cone Kit,

2i6
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THE " TITAN " THREE.
The Editor, POPULAR WIRELESS.

Dear Sir,-I am writing to compliment you on
yOur achievement in giving " P.W." readers and
others such a fine set as the " Titan " Three. I
made the set as soon as every article for same
was available, and have given it a good, searching
test, and it is wonderful. Stations come in all round
the dial at full L.S. volume, and that without touch-
ing the reaction at all. It really is a wonderful set
for distance and volume. What amazes me is the
sweetness of it ; it makes a speaker human. Again
I congratulate you, and my advice to readers of
" P.W.," if they want a real set, is start on the
"Titan" Three and stick to it.

Yours truly,
R. JACKSON.

Lytham, Lanes.
. -

THOSE ADVERSE CRITICISMS!
'The Editor, POPULAR WIRELESS.

Dear Sir.-Recently you printed a scathing letter
re your set designs, and the writer stated you did
not report any letters which gave an adverse criticism
of sets constructed.

I constructed " Everybody's" Three, and had
considerable trouble with it ; first continuous L.F.
oscillation, then distorted reproduction. But being
certain from the " feel " of the set that It was a
winner if I could only get it ust right, I persevered
until at the present time I am the proud owner
of one of the finest sets I haVe ever operated or
heard, and its performance for such a circuit is little
short of marvellous. In fact, I have discarded my
H.F. detector and L.F. altogether.

I agree with the other constructors that reaction
is perhaps too fierce, and requires knack to get
the best results. But after changing one of my trans-
formers, where 'previously I had two exactly alike
of a very expensive pattern, using either 50,000 -ohm
or 100,000 - ohm resistance in the detector plate
lead, increasing the 1 mfd. condenser to 2 mfd.
and plating a 500,000 - ohm potentiometer across
the secondary of the first transformer, I am getting
wonderful results.

The reason for tills latter seemingly unnecessary
refinement Is because at two miles from 2 L 0 I
find reception so -loud, even when detailed, that
the only means of bringing it down to bearable
volume was to use this volume control, when the
quality is so deliciously pure that it is a treat to
hear even a rotten programme.

. So far as long and medium stations are concerned,
I have nothing to add to the other reports. . Suffice
It to say I can get a very large number of stations,
ranging from Huizen to Hilversum and Budapest
to Nurnberg. But it is with regard to the short
waves that I would now report, as I have not seen
any regarding this.

I have picked up several Continental and amateur
broadcasters, but my pike de resistance is W 8 X X,
Pittsburg, which I can tune in on 25'.1 metres at
nhy time after 10 p.m. any night. Some nights it
Is not so good as others, but on the night of March 5th
the reception from this station wa, exceptionally
good, excellent in quality and volume. Every word
coming through as distinctly as if it was the local
station, and from 11 p.m. towards midnight I

*.4 OA. 4- 4.:

CORRESPONDENCE.
- -

THE
"TITAN" THREE.

THOSE ADVERSE CRITICISMS!-
S.G.'s AS DETECTORS-THREE

L.F. STAGES.

Letters from readers discussing interesting
and topical wireless events or recording unusual
experiences are always welcomed ; but it
must be clearly understood that the publication
of such does in no way indicate that we asso-
ciate ourselves with the views expressed by our
correspondents, and we cannot accept any
responsibility for information given.-EDITOR.

heard the Waldorf Astoria Hotel orchestra in New
York, 'which was being relayed from Pittsburg,
play " Raymond Overture," " Andante Cantabile,"
and another item with surprising lack of interference
from atmospherics and fading.

I am so pleased with my S.W. results that I
consider the set worth constructing for that alone.

Yours faithfully,
ERNEST NICHOLLS.

St. John's Wood, N.W.S.
[EDITORIAL NOTE.-A special article is in this

issue which deals with many interesting points
concerning this set, particularly the question of
reaction control, . which appears to have presented
some difficulty to readers unfamiliar with the be-
haviour of a set with a very powerful L.F. side.]

S.G.'S AS DETECTORS.
The Editor; POPULAR Wiam.Ess.

Dear Str,-Page 1193, Mr. Evans writes : " The
screened valve cannot be used as a detector in any
satisfactory way."

As an experiment I tried the Mallard S.G. valve
as detector (det. and L.F. set), which resulted in
increased volume with perfect clearness.

In this position it compares very favourably with
many of a fair number of valves used during a number
of years-in fact, since before the B.B.C. commenced.

I should be much interested to know your opinion,
and whether my experience is exceptional. I ignore
the top terminal.

Loughborough.

Yours faithfully,
HARRY SI HMONS.

THREE L.P. STAGES.
The Editor, POPULAR WIRELESS.

Dear Sir,-I should like to say that I entirely
agree with Mr. S. Burnard regarding the excellence
of a circuit using Pet. and three L.F. stages. I have
done a good deal of experimenting with various

circuits for several years past, and have at last
evolved a set which will, I believe, be my last effort.

The circuit consists of Det. followed by two R.C.
stages, with a final stage of push-pull, and the
only thing which can be said against it is a certain
lack of selectivity, a fault which is easily overcome
by the use of a wave -trap.

Used with small-pow;r valves in the output stage,
results on an ordinary cone speaker are definitely
excellent, frequencies ranging from organ bass
to top violin notes being clearly produced with
surprising naturalness, while with super -power
valves and an M.C. speaker results can only be
described as superb.

I use the same set for short-wave work. suet here
again find results all that can be desired,: both on
'phones and speaker. At. present I am working
under the disadvantage of an indoor aerial and gas -
pipe earth, but this being only a temporary an-
noyance I trust soon to have the set going with its
old power again shortly.

If Mr. Burnard would care to communicate with
me (addressed care of " P.W."), I shall be pleased
to send him the circuit for inspection ; and as it
contains one or two novel features resulting from
several chunks of hard thinking during the process
of construction and testing, it may be of interest
to him.

Best wishes to n P.W.," which I have had the
pleasure of reading from No. 1.

I remain, yours faithfully,
STANLEY W. FORSYTHE., .

Dover, Kent.

The Editor, POPULAR WIRELESS.
Dear Sir,-I was interested to note in your Issue

of February 23rd Mr. S. Burnard's report on the use
of a 0-v-3 set. I possess a set exactly similar in ite
essentials (anode -bend detector with reaction, two
resistance and one transformer -coupled . stage), and
in my opinion it is a type which deserves more
general notice. For listeners situated as I am (my

local " station, Newcastle, is some sixty miles dis-
tant) it is capable of admirable service. Any night I
have the choice of at least half a dozen programmes
at good strength and quality on a moving -coil loud
speaker and several more on a cone or horn speaker.

There are, of course, several snags of which an
inexperienced constructor should beware, such as a
tendency to." motor -boating." The use ,of a trans-
former in the last stage' would be impracticable near
a transmitter, as the large amplification would make it
necessary to precede the transformer with a low -
impedance valve capable of handling considerable
grid swing, and quality would' suffer: I have to use
two 2 -volt Super -power valves in parallel to handle
the output distortioniesslY; The anode -bend detector
needs careful adjustment of H.T. 1. grid bias and
choice of valves, but what working properly its
sensitivity is little short of that of the more usual
grid -leak detector.

Without casting aspersions on Mr. Burnard's
veracity, I am inclined to take his statement of
having received twenty-five American stations' with
a pinch of salt.

Wishing your paper every success.
Yours faithfully,

Whitby. G. BLENKEY.

T HAVE always said that it should not be
1 necessary, in a good short -waver, to

resort to elaborate screening extension
handles; etc., etc., to produce freedom from
hand -capacity effects. Encouraged by a
passing whim, I built a receiver the other
day with both variable condensers set
back six inches from the front pane], behind
a " dummy " metal panel, long extension
handles connecting up the spindles with two
slow-motion dials on the front panel.

A Peculiar Remedy.
Curiously enough, the capacity effects

arising from the metal plates on these two
dials (although not connected to anything at
all) were considerably worse than anything
I have ever run up against with the two
condensers actually mounted on the front
panel. Earthing the metal portions of the
dials did not help in the least, and I was
forced to admit myself beaten by using two
dials of the all -ebonite type, which, of
course, gave total freedom from any.
undesirable effects whatever.

As a matter of fact, -I am at a loss to
prescribe a complete cure for hand -capacity
troubles in the cases of quite a few people
that I know. The cause is usually the length.
of the earth lead, and the capacity effects
are usually prevalent on one wave -band only.

SHORT-WAVE
NOTES.
By W. L. S.

If you happen to have an earth lead of a
certain length, nothing will stop a decided

creep " of a signal when you actually
touch the earth terminal or lead, so that it
is easy to see -that earthed screens and metal
panels are not likely to be of much assist-
ance. It is as well to bear in mind that
lengthening the earth lead, if it is not possible
to shorten it, will often effect a cure.

The strength with which the South
Americans come in most nights now at
about 10 p.m. is astounding. I have
logged upwards of 30 Brazilians, as well as
quite a useful handful of Chilians, " Argen-
tinans," etc.

And, in accordance with the old rule
that held good on the higher wave -lengths
years ago, when the South Americans are
coming in well, the United States are prac-
tically, inaudible. Only very rarely indeed
does one strike a night when they both come
in together.

It is interesting to note, however, that
whichever set of stations comes in best
here, the United States people seem to
be able to get into touch with Brazil
quite easily, and vice versa ; one always
hears them calling the other half of the
continent.

The Longest Way Round.
What is the greatest distance that 14

transmitter in this country can possibly
cover on this globe ? It is not just the mere
12,490 miles to the Antipodes ! No, since
these short -waves will go out of their way
to take a suitable path and will go more than
half -way round the world to keep along the
line of light and shade, which seems most
favourable for the 20: metre wave -length,
at any rate.

I, personally, think it is from here- to the
American 6th district (California) going
across Russia, Asia and the Pacific. One or
two transmitters have achieved this in the
afternoons, and there is no question that
the waves travel " the long way round "
since California, with the rest of the States,
is audible in the early morning, but in the
afternoons an occasional Californian may be
heard, while all the other audible stations
are Asiatics ; none of the East Coast
Americans is audible.
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IF you are thinking of making a one-
valver, either as your first venture in
valve sets, or to replace one which you

feel is no longer as up to date as you could
wish, why not take advantage of the many
special features offered to you by the new
" P.W." wave -change coil? If you want
your new set to remain up to date for some
time to come, some sort of wave -change
switching scheme is highly desirable.

Without it you have the perpetual
miisance of coil changing, and although it
may be worth while putting up with this

- COMPONENTS REQUIRED.

= 1 Panel, 9 in. x 7 in. X -fr in. or 1 in.
= (Becol, Kay Ray, Ripault, Trelleborg, === Red Seal, Resiston, etc.).

1 Cabinet to fit, with baseboard 9 in. :2-

= deep (Raymond, Cameo, Bond, Art-=
E craft, Lock, Pickett, Gilbert, Caxton,

etc.). i.
E-- 1 .0005 mfd. variable condenser (J.B.,== Igranic, Lotus, Dubilier, Ormond, ==

Cyldon, Utility, Burton, Colvern,
etc.). == 1 On -off switch (Benjamin, Igranic,
Lotus, Burne-Jones, etc.).=

 1 3 -spring wave -change switch (Wearite, 1-=-

E Bulgin, Pioneer, etc.). =
E: 1 .0001 or .00015 mfd. reaction con-
= denser (Burton, Utility, Peto-Scott, ==
,-_ J.B., Cyldon, Igranic, Raymond,

Bulgin, etc.). E.

 1 " Titan " coil unit (Wearite, Ready
Radio, Burne-Jones, Peto-Scott, Gol- =

== tone, Paroussi, etc.).
F.- 1 Sprung valve holder (Lotus, Igranic, == W. B., Benjamin, Pye, Marconiphone,

etc.). =
=P.. 1 *001 mfd. fixed condenser (Clarke, E.

= Goltone, Dubilier, T.C.C., Igranic,
Mullard, etc.). E-

1 . 0 0 0 3 mfd. fixed condenser, with 2
meg. leak and grid -leak clips or separ-
ate holder (Dubilier, T.C.C., Mullard,

r' Igranie, Burne-Jones, Goltone, Clarke,
E- etc.). =
g.- 1 H.F. choke (any good make). ,:72.E. 1 Terminal strip, 8 in. x 2 in. x 4 in.

and 8 terminals.
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drawback in some special circuit, or to
achieve simplicity in some particular case,
it is a real defect in a general-purpose set.
We need not labour the point, for no doubt
the majority of our readers have by now
realised the -convenience of wave -change
switching.

So far, it has not been easily obtainable
in single -valve receivers, because it has
generally involved ;pore expense or com-
plication than is really desirable in a simple
set of this type. Now, however, we have a
simple but effective coil unit which solves
the problem for us at one stroke. It does
not put up the cost of the set at all as com-
pared with one using plug-in coils, it
renders it considerably easier to make, and
gives a really good performance.'

With so much granted it was evident
that a good wave -change single-valver
ought to be added at once to the " Titan "
range, and we have lost no time in preparing
the necessary design. Obviously it did not
take long, for to make a "Titan" one-
valver, all that you have to do is to mount
a variable condenser, two switches, and a
reaction condenser on a panel, a coil unit,
valve holder, grid condenser and leak, etc.
on the baseboard, wire up, and the job is
done.

An Excellent Performance.
Of course, it was not quite so simple as

that, because there was the question of
layout, and we had to devote some time
to finding a good one promising efficiency
and easy wiring. We think you will like
the one adopted, for it makes construction
very easy, and the little set works very well
indeed, giving a particularly good account
of itself on test. Selectivity is well up to
standard for a set of this type, and its
sensitivity is decidedly above normal. (It
brought in nine foreigners really clearly on
test after dark under average conditions.)

The circuit is really a very simple affair,
and is practically a Reinartz of the im-
proved type. The reaction arrangements
may look a little out of the way at first
glance, and we had, perhaps, better explain
them before we go further. As a matter of
fact, it is just the usual Reinartz scheme

when you analyse it, but with the special
feature that the reaction circuit is so placed
as to eliminate hand -capacity effects on the
reaction condenser as far as possible.

This is done by placing the condenser on
the " earth " side of the reaction coil for
the ordinary wave -band. In this way we
secure the advantage of having one side
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Designed and described by the
" P.W." Research Dept., this at-
tractive little set represents a very
effective solution of the problem of
a one-valver which shall be both
efficient and simple. It is par-
ticularly easy to make.

of thethe Condenser at earth potential, and
even the other is not at such high potential
as would be the case were it to he on the
" plate " side of the coil.

Reducing Hand Capacity.
In this way we ensure that there shall be

no noticeable hand -capacity effects here,
which is a very valuable feature in a small
set depending upon accurate adjustment
for good results. The same scheme cannot
be applied to the long -wave circuit, because,
to do so would involve a more complicated
system of switching, but this is not a serious_

rmEORET/CAL
C/,? Ca/ 77

The photograph to the left shows the position of the components. That o the " Titan" Coil itself is somewhat important, and not only its location bet the
position of its terminals should be arranged with care,
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matter. Adjustments are much less critical
on the long -waves, and so hand -capacity
effects do not trouble us.

The rest of the circuit is an absolutely
standard wave -change arrangement, ex-
actly as was used in the " Titan " Two
and the Titan " Three, and many pre-
vious sets where somewhat different coils
were employed. We think we need scarcely
spend any more time over the circuit,

Why not build a set with which the f:
E non -technical members of the
 family can switch over to 5 X X by E

pushing a knob and turning one
dial ? Here is a really neat and
simple little receiver which " fills
the bill."

therefore, and we can get on to practical
matters.

Since a one-valver may well be a set for
the beginner we had perhaps better go into
the constructional side in some -detail.
First of all, the panel. You will no doubt
buy this ready cut to size, and the first
step is to see that it is a nice fit in the front
of the cabinet. It is not likely to be, under-
size, but may possibly be a little tight
(cabinets are very difficult to make accu-
rately to size). If so, take a fairly coarse
file and reduce it carefully to a rather.
slack fit.

Next, see about attaching it to the front
edge of the baseboard, and for a small set
like this there is no use to use panel brackets
for the purpose. Three or four brass screws
with countersunk heads will serve quite
well (No. 4's are suitable), in a row across
the lower edge of the panel. Don't forget
to countersink the holes in the panel for
these, so that their heads shall he flush
with the surface.

Next comes the question of the drilling
of the panel, and the first step is to mark
it out with the aid of the diagram. An
easy way is to work on the back, scratching
the positions of the holes with something
sharp -pointed with the aid
of a ruler. Remember, how-
ever, to reverse right and
left on the diagram, which
shows the panel from the
front. As regards the actual
drilling, you will find it a
good scheme to start by
running quite a small drill,
say a in., through each,
and then enlarging up as
necessary to suit your Rdr-
ticular components.

Drilling being' complete,
attach all the components to
the panel and fix it to the
baseboard. Next, cut, drill,
and attach the terminal strip,
and then proceed to screw
down the various components
on the baseboard in the posi-
tions indicated on the wiring
diagram. Just one point here:
be careful to put the coil down correctly,
co that the terminals thereon come in the
right places.

Methods of Wiring.
Now for the last step. which is the

wiring. Here you have a choice of methods
and materials. For example, if you dis-
trust your ability with
the soldering iron, it
is quite easy to choose
components with
terminals all through
and screw down the
connections t he r e -
under. If you decide

 ,S,*SiSi

on this method it is best to use a medium
gauge of wire, not too thick to be bent into
neat hooks and well gripped by the ter-
minal heads.

Choice of Materials.
The wiring is so- simple that bare wiro

can be used, with due care, or Systoflex
sleeving if preferred. Again, you can use
one of the special covered materials, such
as Glazite._ By the way, if you decide to
use the `! no soldering " method, let me
urge you to adopt a precaution which may
save you quite a deal of bother later. It is
just this : when the set is quite finished.

go over every connecting point with a pair
of pliers and make quite certain that they
are really tight.

Now for the first steps with the finished
set. First of all, we want a suitable valve,
and the usual procedure is -to use, one of
the H.F. type, with an impedance of round

(Continued on next var.)

Most of the wiring can be seen from these photographs, that on the left showing also the alignment of the valve -holder terminals, so arranged to shorten the wiring as far ,

as possible, The right-hand photograph shows the coil connections in greater detail.
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THE TITAN " ONE.
(Continued from precious page.)

about 20,000 ohms, 2, 4 and 6 volts, all
working well in this circuit. Naturally, the
higher filament voltage types are a little
better, but the 2-volters are very nearly as
good and are obviously far more economical.

Another type which is Often very good

indeed is the R.C. variety, especially if the
impedance is not too high (say 40,000 or
50,000 ohms). A really suitable specimen of
this class may be perceptibly better for long
range work than the H.F. type. However,
since they vary in their suitability as
detectors it is usual to recommend the H.F.
kind instead. Obviously, if you already
have an R.C. valve it is well worth trying.

One of the most important adjustments.
to be made in any small. set where sensi-
tivity depends upon perfect reaction control
is that of the H.T. voltage on the detector

1011'11" 12 13

TUNING CONDENSER
000skfrO

1.7:0N -OFF Swircw

52

- PHONES # # HT -

ADEAcr/oN
Cotiozncsew.

000i RFD.

WAVE CHANGE

Swirch,

- L.T. # EARTH AERIAL

Popular Wireless, April 6th, 1929.

valve, and this is so vital that we need make
no apology for going into it pretty
thoroughly. If you are to achieve much
success in long-distance work it is essential
to be able to get a gradual adjustment of
reaction, without any perceptible overlap.

A slight plop as the set goes into oscilla-
tion is not a very serious matter, although
it is best to try to get rid of even this, but
actual over -lap is fatal. To achieve this
smooth control is chiefly a matter of adjust-
ing the H.T. very carefully, and voltages
from 30 to 60 should be tried.

In some eases, however, one comes across
an obstinate sort of valve which refuses to
give really smooth control until special
dodges are tried. In such eases a different
value of grid leak often helps, so try a 3
or a 1 meg. instead of the normal 2 meg.
(rarely necessary, but useful to know). The
easiest way out, of course. is just to try a
different valve, but that is only possible
where one or two spares are available, and
so we give this grid -leak tip.

Selectivity Control.
Now about selectivity. Assuming that

you have connected up the batteries,
'phones, aerial and earth, and got a pretty
good H.T. setting as described, this is the
next question. Now, on the lower wave-
band selectivity is adjusted by means of the
tapping clip on the primary winding on the
coil unit. You will find that this winding
has tapping points at 5, 8, 12 and 16 turns
(the latter is the upper end), and you should
try the clip on each of these.

As a rule, the 8 or the 12 -turn tapping
will be found a good average adjustment
for most aerials, but conditions and require-
ments differ, and so actual testing is needed.
You will find that selectivity is higher as
you bring the clip down towards the lower
tappings but volume is usually best on the
higher tappings.

When you get the right setting for your
particular requirements you will find the
selectivity is really unusually good, but
remember that this is a simple type of set
with only one tuned circuit. Do not, there-
fore, expect it to perform impossible feats
of cutting out the local station if you are
only a few miles away. If you live in the
real " agony area," close up round a main
station, what you need with any simple
type of set is a wave -trap. With the aid of
the P.W." standard one you will find you
can shut out the local with the greatest of
ease, so give it a trial if you have any
difficulties of this sort.

Long Wave Adjustments.
There is another simple control of selec-

tivity on the long waves, and this is merely
a matter of placing the flex lead from the
E terminal on the coil unit on a suitable
tapping point on the loading coil. No. 60
will usually be about right, but for the
highest selectivity, especially on a large
aerial, the No. 25 should be tried.

By the way, about that wave -change
switch, let us make it quite clear that when
the knob is pulled out you are on the lower
wave -band. To receive 5 X X you must
push the knob inwards.

Since this may in some cases be a " first
set," we ought perhaps to give a few words
of warning about oscillation. Remember
always that sets of this type will radiate
and cause interference when allowed to
oscillate, so do be careful never to let it go
on for more than a minute.
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The

MOST
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ReCOMIYIENDED
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BEST
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Take advantage
of the low prices at which these high quality

batteries
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Make sure of your copy of the April number of

MODERN WIRELESS
41 Crammed with first-class radio articles, interesting to the

listener and indispensable to the constructor, it embodies

ALL THAT IS BEST IN MODERN WIRELESS
Among the special features this month are:-

Hints on Using Fultographs.
Portable Set Problems.
Is 5 G B a Failure ?
On the Short Waves.
The M.W.' Long -Distance' Two.

Now on Sale GET YOUR

Simplified S.G. Circuits.
Driving the Diaphragm.
The M.W.' Easy -Change Crystal Set
The Simple -Screen' Four.
Some D.C. Charging Circuits.

COPY TO DAY Price 1/-
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FROM Tilt TE,CHNICAL EDITOR'S NOTE BOOK

PYE PENTODE TRANSFORMER.
IT is one of the peculiarities of the Pentode

valve that it needs a special output
transformer. You can, of course, operate

the va lye. without this, but the reproduction
will not be what it should. The reason is
that this valve has a very high impedance
and the transformer it demands is, there-
fore, of a " step-down" variety.

Messrs. Pye, of Cambridge, are, as befits
a firm of such standing in matters relating
to chokes and transformers, early in the
field with a Pentode transformer. Its
catalogue description is " Pye Tapped
Primary Shrouded Output Transformer
No. 657/P."

As with all Pye transformers this one is
in every way up to standard. It is interest -

This is the Pye Pentode Transformer..

ing to note, by the way, that in their
leaflet Messrs. Pye state : " The first
frequency efficiency curve to be published
in this country was by W. C. Pye and Co.,
the authenticity of which was vouched for
by the National Physical Laboratory."

Reverting to the Pye Output Trans-
former, the price of this is 20s., a reason-
able price for a first-rate production. If
you use a Pentode valve in the " Titan,"
this transformer is quite suitable. We have
tested it and find its qualities and character-
istics are as claimed. It is worth noting
,that it is guaranteed by its makers for a
period of one year.

A POCKET VOLTMETER.
Usually the pocket voltmeter has a small

scale comprising thick, black lines over
which passes a thick, black needle. The
pocket voltmeter recently sent us for test
by Louis Holzman is one of the first we have
seen with a " knife-edge " needle. The size
of the scale is, of course, necessarily small,
owing to the very nature of the instrument,
but over the range of 0 to 150 volts readings
can be taken accurately to within two or
three volts.

The resistance of the meter is 15,000
ohms, and at the maximum reading the
current consumption is 10 milliamps.

Therefore, when testing an H.T. battery
with this meter 'on open " circuit; you
more or-less approximate the conditions
met with when the battery is in action on a
small valve set ! It is a -neat, watchipattern
meter in a highly -nickelled case. We consider
it good value at 7s. .3d.

AN EXCELLENT SET.
Messrs. Ferranti, one of whose famous

L.F. transformers is referred to in this page,
have produced a chart of a " Screened -
Grid " Three receiver. Supplies of these
fine charts are available to everyone on
request, and the whole of the special com-
ponents needed for the set are in production.
This Ferranti "Screened -Grid " Three seems
to be an excellent proposition and one that
should achieve considerable popularity.

A THREE-POINT SWITCH.
Many " P.W." wave -change receivers,

among which the " Titans " stand out as
notable examples, necessitate three-point
push-pull switches. This type is also useful
for filament switching purposes when it is
desired completely to break the H.T. battery
circuit. Messrs: Wright & Weaire's version
of this component is a neat, well -made
piece of apparatus. The action is par-
ticularly smooth and positive while- there
is not -the slightest bit of play in its spindle.

It has the sell -cleaning contacts so
essential to preserve the cleanness needed
for switching operations in HY. circuits.
It is of the one -hole -panel -mounting variety,
and is fitted with soldering tags and not
terminals. Messrs. Wright & Weaire also
have produced a new push-pull on -off
switch. This is fitted with two small ter-
minals and has a very -

nice " click " action.
It switches in and
pulls out with a definite
snap and does not leave
you in doubt as to
whether or not it is
doing its work.

FERRANTI L.F.
TRANSFORMER.

There are more things
that can happen in an
L.F. transformer than
possibly could be re-
vealed by one simple
curve. Nevertheless,
an amplification curve
such as the National
Physical Laboratory
will prepare for any
transformer sent them,
can be an excellent
indication of the com-
ponent's capabilities.

If the curve were a straight line from a
frequency of 20 to 20,000 you could reckon
the transformer was something near the
ideal that is'being constantly aimed at.

The curve of the Ferranti A.F.5 is ab-
normally good, so good that you do, in fact,
get results appMaching the best R.C.C.
with the corresponding greater amplifica-
tion only to be achieved by using a trans-
former. -

The phenomena which occur in connection
_with the magnetisation of iron would need
a hefty volume before even the ground-
work could be covered. And in the design
of L.F. transformers the subject is of vital
importance, while there are further prob-
lems encountered, although these are, of
course, interlinked in the behaviour of iron.

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 in-
tended as a reliable and unbiased guide
as to what to buy and what to avoid.
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The Ferranti L.F. transformer is made by
people well versed in these complicated
technicalities. You cannot duplicate an
L.F. transformer merely by duplicating its
core and winding sizes.

And the Ferranti A.F.5 L,F. transformer
is a component that has wonderful in-
dividuality in this regard ! Its N.P.L.
curve is extraordinarily good, and its per-
formance completely fulfils the promise of its
curve. We have included one in a resistance -
transformer amplifier combination, and have
no hesitation in saying that we see no reason
why we should sacrifice amplification and
use R.C. throughout for normal- broadcast
reception purposes. The A.F. family is a
noble one, and the A.F:5 deserves- its lead-
ing position in it.

COMPONENTS, ETC., RECEIVED.
Among the large number of sets, acces-

sories and components in hand for test and
report purposes are an Ekco "All Mains "
Set, an Ekco H.T. Unit, various makes of
short-wave coils for the Cossor "Melody
Maker," and a modified Osram L.S.5A. valve.

An indication of the vast number of Cossor maps that is being sent out is
afforded by this photo of the replies to just two day's ajrlications leavin3

the premises of Messrs. Cossor.
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WORLD CALLING YOU
0

The new
Igranic Screened -

Grid Short- Wave Receiver
brings you programmes from America,

Africa, Australia, Canada, on all wave-
lengths of 10-85 metres, and is as simple

in operation as an ordinary broadcast set.
Its features are neutralisation, plus the

screened -grid valve, giving great sensitivity
and stability with high amplification and
purity even on io metres. The old method
of excessive reaction with its difficult
adjustment and distortion has thus been

replaced and the effects of fading or
interference greatly reduced. Ask your

dealer to let you hear America on it,
or write to Dept. R 115.

Price, in mahogany
cabinet, Z.33.
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Works BEDFORD

INVALUABLE TO EVERYAMATEUR & CONSTRUCTOR

" POPULAR WIRELESS " BLUE PRINTS
of Tested Circuits

The following is a list of the " P.W." 6d. Blue Prints for Constructors
P.W. BLUE PRINT Number. P.W.

in stock, showing the different circuits available.
BLUE PRINT Number.

1. DETECTOR VALVE WITH REACTION. 25. OUT OF PRINT.
2. OUT OF PRINT. 26. A  STRAIGHT " 1.-VALVER (H.F., Det. and 2 L.F. with
3. 1 -VALVE L.F. AMPLIFIER. Switching).
4. CRYSTAL DETECTOR WITH L.F. AMPLIFIER. 27. OUT OF PRINT.
5. H.F. (Tuned Anode) AND CRYSTAL WITH REACTION. 28. A " MODERN WIRELESS " 5-VALVER (H.F., Pet. and
6. H.F. & CRYSTAL (Transformer Coupled, without Reaction) 3 L.F.).
7. 1 -VALVE REFLEX AND CRYSTAL DETECTOR (Tuned 29. AN H.T. UNIT FOR DIRECT -CURRENT MAINS.

Anode). 30. A REINARTZ ONE-VALVER.
S. 1 -VALVE REFLEX AND CRYSTAL DETECTOR (Employing 31. A STANDARD TWO-VALVER (Detector and L.F.).

H.F. Transformer. without Reaction). 32. THE CUBE SCREEN " THREE (H.F., Det. and L.F.).
9. H.F. AND DETECTOR (Tranef °rifler Coupled, with Reaction 33. A  KNIFE EDGE " CRYSTAL SET.

on Anode). 34. AN H.F. AND DETECTOR TWO-VALVER.
10. H.F. & DETECTOR (Transformer Coupled, with Reaffirm); 35. THE UNIVERSAL THREE " (Det. and 2 L.F. stages resist-
11. DETECTOR AND L.F. (With Switch to Cut Out L.F. Valve). ance -coupled).
12. OUT OF PRINT. 3l. THE "SPANSPACE FOUR " (H.F., Del. and 2 L.F.).

.13. 2 -VALVE REFLEX (Employing Valve Detector). 37. THE LONG SHORT " CRYSTAL SET.
14. OUT OF PRINT. 38. A TWO -VALVE L.F. AMPLIFIER.
15. OUT OF PRINT. 39. THE " SYDNEY " TWO.
13. H.F. (Tuned Anode), CRYSTAL DETECTOR AND L.F. (With 40. THE " SUPER SCREEN " THREE.

Switch for. Last Valve). 41. THIS YEAR'S " CHITOS " ONE-VALVER.
17. CRYSTAL DETECTOR WITH TWO L.F. AMPLIFIERS (With 42. THE " Q AND A " THREE. A simple set (Det. an3 2 L.F.).

Switching). 43. THE " INEXPENSIVE FOUR."
18. 1 -VALVE REFLEX AND CRYSTAL DETECTOR, with 1 -VALVE 44. THE " ECONOMY FIVE." Fordong-range loud -speaker work.

L.F. AMPLIFIER Controlled by Switch. . . . . .

19. OUT OF PRINT. 20. OUT OF PRINT. 46. THE " REGIONAL " TFIRKE.
21. THE 2 -VALVE LODGE " N." 47. THE WAVE -CHANGE " ONE.
22. " THE GUARANTEED REFLEX." 48. THE " REGIONAL " CRYSTAL SET.
23. THE 1 -VALVE CHITOS." 49. THE " ANTIPODES ADAPTOR."
24. THE " SPANSPACE THREE." Three -Valve Receiver employ- 50. THE ANY MAINS " TWO.

ing 1 Neutralised H.F. Valve, Detector with Non -radiating 51. OUT OF PRINT.
Reaction Control and 1 L.F. Valve. 52. THE " BANDMASTER."

ALL "POPULAR WIRELESS" BLUE PRINTS 6d. EACH
All orders for these Blue Prints should be sent direct to the " Popular Wireless" Queries Department, Fleetway House, Farringdon Street, London,

E.C.4, enclosing a stamped addressed envelope and a postal order for 6d. for each Blue Print ordered.
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Tel. No.
HOP 5555.

9'6
POPULAR TRANSFORMER
When planning your new set ensure perfect
amplification by including a BROWNIE
POPULAR TRANSFORMER. The coro
iron and the windings which are the very
finest obtainable are assembled in the famous
Brownie Factory ; while all the delicate parts
are 'protected by an attractive moulded Bake-
lite casing which, seals the whole transformer
against any atmospheric interference. Send
P.C. to Dept. 22 at address below for free

booklet, " Wireless Without Worry."

BROWNIE WIRELESS Co. (G.B.) Ltd., ,
Nelson Street Works,
NornIngton Crescent,

London, N.W.1.

ADIOTORIAL
All Editorial communications to be addressed
to the Editor, POPULAR WIRELESS,
Tallis House, Tallis Street, London, E.C.4.

The Editor will be pleased to consider articles and
photographs dealing with all subjects appertaining
wireless work. The Editor cannot accept responsibility
for manuscripts and photos. Evert care will be taken to
return MSS. not accepted for publication. A stamped
and addressed envelope must be sent with every article.All inquiries concerning advertising rates, etc., to be

addressed to the Sole Agents, Messrs. John PI.
Lile, Ltd., 4, Ludgate Circus, London, E.C.4.
The constructional articles which appear fromtime to lime in this Journal are the outcome of
research and experimental work carried out with
a vino to improving the technique of wireless

receivers. As much of the information given in the
columns of this paper 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 trailer Would be well
advised to obtain permission of the patentees to use the
patents before doing so. .

QUESTIONS AND
ANSWERS.

WAVE -CHANGE SWITCHING OF THE
" TITAN."

C. B. (St. Anne's -on -the -Sea).-" On return
of Titan ' Three Coil Unit from the makers I
fixed up, with following results: Lower wave-
band, splendid ; but on changing over high
wave -band, very faint. Eventually I dis-
connected the wire between wave - change
switch, and S 2 and 5 X X came through
all right.

" So that now when I switch out low -waves
the long waves come through automatically

without there being any connection between
switch and S2.

" I'm very much puzzled arid should be very
grateful if you could explain, as the blue print
shows distinctly one side of switch to one S and
the other side to the other S.

Apparently you are using a switch of the wrong
type, which, of course, would play havoc with
reception.

There are two kinds of switches now on the market
which are entirely suitable for operating the wave -
change for the " Titan " coil. They are :

(1) Special three -spring wave -change switches (the
makes available being " Wearite," " Pioneer," and
Bulgin).

(2) Ordinary L.T. on -off switches of the two -spring -
side -contacts -and -central -plunger type.

Either of these will do, but in the case of the second
kind (the L.T. on -off switch) a slight modification has
to be made to the switch to enable it to function as a

(Continued on page 130.)

Y RAb
TITAN PARTS 4r0

USE ONLY APPROVED COMPONENTS.
As originally
specified and
approved by
the Editor of
"Popular Wire-

less."
EVERY COIL
GUARANTEED.

TITAN
H.T.FUSE&SCREEN

1 /.. - 2/6

TITAN
COIL UNIT

15/-

TITAN THREE KITS "PolipPuarll'irebleyss."
Ill; IDY FOR IMMEDLITE DESPATCH !

KITA Complete, valves excepted .. £4- 7-0
KIT B Complete with Detector, Screen

Grid and PoWer Valves .. £6-12-6
KIT C Complete with Detector, Screen £7

Grid and Pentode Valves .. 5-0
All kits include special connecting links which OBVIATE SOLDERING.

Official blue print and fall instructions are also included.

READY RADIO SUPPLY CO.,
159, BOROUGH HIGH STREET,
LONDON BRIDGE S.E.1.
(plate. nitrattes Pam Loridais Bridge Station,)

'Grains
Ready Hop

5555 London.

The "OBLICUT" PLAQUE
"SELLING LIKE WILD FIRE "

Pat. No.
9154/28. BLUE SPOT or

TRIOTRON UNIT
FITTED IN 3 MINS.

THE

"PRICE awl FINISH
Remarkable "says a user.
No Chassis, No Cabinet
and No Unsightly Baffle

required.
11,111J1111111N11111111111', 11 r;:11!11

816 Z EXTRA,OSTAGE

FINEST VALUE YET OFFERED !
The " OBLICUT " PLAQUE is a baffle in itself.
It hangs on the wall and is of handsome appearance.
It is supplied in Oak or Mahogany finish. A coupling
device is included and full instructions for fitting unit.
The Cone is already fixed with edge floating on
suede -like material and is specially impregnated to
give the finest possible results.
The combination of an " OBLICUT " PLAQUE with
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
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Build your
Set with

Lotus
Components

The best of circuits
cannot produce a
good set if you use
cheap shoddy com-
ponents. Ask your
dealer for Lotus.

Every Lotus
Component
is a well con-

structed, reliable
unit built to do its
particular job
accurately and
without fail for a
long life. Don't
forget-get Lotus.

Lotus Condensers
from 5, -

Lotus Dual Wave
Coil, 151-, 1616, 21/-,
Lotus Valve

Holders,1/3.
Lotus Remote
Control, from 30 -

for 2 rooms. -

From all Radio Dealers.

MIMES
"AiPokivosMade by Garnett, Whiteley and Co., Ltd.,

Lotus Works, Broadgreen Road, Liverpool.
anaidEBIE91111.111111111111k. AIM=

OWQUIP PROVIDES PERMANENT POWER

JUST CONSIDER
what happened when dull -
emitter valves arrived. Would
you entertain the idea of bright -
end t ter valves in your set ? Why
therefore continue to waste money
on .H.T. batteries ? Indisputable
facts will speak for themselves.

Any reputable Teo volt Battery costs twelve to thirteen
shillings, the useful life of which is approximately
six months ..
POWQUIP D.C. Eliminators cost approximately one
shilling per L000 hours to run ..
and remember, it will maintain its maxi- Netmum voltage all the time for all time.
It is Everlasting, Silent and Safe. Saving
Model D.S. designed for D.C. Mains. Suitable for 3

PRICE £1 12 6 complete.

P

£ s. d.

£1 4 0 per ann.

1 6 per ann.

£1 2 6 per ann.
Valve Sets.

Model D.
A larger edition of
the above. Suitable
for Sets embodying
stages of L.F. Ampli-
fication and (capable
of operating Sets up
to 5 Valves.

PR ICE
£2 15 0 complete.

PO
A.C. MODELS

from f2-10-0
OU I P141 ite far.descripffoe

pantpALt.

THE POWER EQUIPMENT CO., LTD.,
Kingsbury Works, Kingsbury Rd., Hendon, N.W.9.

POWOUIP PROVIDES PERMANENT POWER

Mr. L. HARDAKER
ENTERTAINED NEIGHBOURS FOR A

1/4 -MILE AROUND ! !
HE USED WEILO TRANSFORMERS,

Horsforth, March 18th, 1929.
I have given your two No. 3 " Weilo " Transformers a good stiff test,
and find that they are much better than I first expected them to be.
I replaced two transformers that I had in my 3 -valve receivers (costing
treble the price of yours) and the result was most amazing, the volume and
quality of tone was delightful to hear, I got so enthusiastic I placed my
L.S. out of front window (I live 250 yards away from main road) and
entertained the neighbourhoodfor I mile around, every word being distinct.
I used four -volt valves with 45 volts H.T. on set and 200 volts on am-
plifier. I tried four types of valves and am pleased to say your trans-
formers worked very well with them all. (Signed) L. Hardaker.

POWER TYPE
MODEL 10. ss,MODEL 3.

Price Price

116

HEAVY TYPE

8/6
GUARANTEED TWO YEARS.

Weilo Transformers have been specified for the Pitman " All Europe 3 ,t
and the Manchester Evg. Chronicle " Distance 2 ", Send for fully illus-
trated catalogue describing the quality Weilo and N.S.F. components,
free and post free on request. Stocked by Harrods Stores and most
good -class Radio dealers.
S. W. LEWIS & CO., LTD. (Dept. P.W.) 39, Victoria Street, S.W.].

Indian Agents : Bombay Radio Co., Bombay and Calcutta,
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CYLDON condensers, freely
acknowledged by all to be

the finest radio condensers in the
world, are now within every-
body's reach.
The famous Cyldon standards of
quality and workmanship remain
the same; Cyldon condensers at the
new prices are absolutely identical
with those already extensively
chosen by designers and experts.
Use Cyldon condensers in your new

set, they are
mechanically as
well as elec-

, trically perfect
and are uncon-
ditionally guar-
anteed for five
years.
Ask your local
dealer for complete
list of reduced

prices,-------
REDUCED PRICES

BEBE. SYNCHRATUNE.
I'0001 - 5/- Twin .0005 37/6

'000rs - 5/6 Triple cmos 52/6
. _ c,_ LOG MIDLINE0002

' Square Law and I
I'00025 - - 7/- S.L.F.. Condensers

.0003 - - a,- -0005 10,,-

LDON
COP411,EINSER-S
5 'YEARS CUARA.NTEE

SYDNEY S. BIRD & SONS, Cyldon" Works,
Enfield Town, Middlesex.

RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued front page 134.)

wave -change switch instead of what it was originally
intended for-namely, a simple make or break switch.

The three -spring wave -change switch, on the other
hand, needs no alteration.

If you obtain one of the special three -spring wave -
change switches you will find that in one of its posi-
tions it makes contact with all three springs, thus
connecting up for the short waves. In its other
position -the plunger Makes contact with none of the
spring ,contacts. This is the long -wave position.

If, on the other hand, you are fitting -a suitable.
switch Of the on -off type you will find that it has two
terminals, and a central metal plunger, which, in one
position; makes contact,whh both terminals, and in
the other position with neither of them.

This metal centre -piece has to be fitted with a
flex lead, either soldered to the plunger or screwed to
it. Its action is then the same as that of the other
type of switch; for in one position the flexible lead
will connect with -both the other circuit points (5,
and S,), but in the other position the three circuit
points will be " open " and all disconnected.

. _

TEST FOR A TRANSFORMER.
G. M. A. (Liverpool).--" How can I tell

whether an L.F. transformer is working
properly 7 "
" If the L.F. transformer cannot easily be removed

from the set for test, if can be tested for breakdown
under working conditions by means of a pair of
telephones.

Lift the two or more wires which go to the primary
and connect a pair of telephones across this point.
The output of the receiver to the .transformer can
then be checked. Good results in the telephones
indicate that the primary terminals when connected
were getting their correct. input.

If now one side of the 'phones Is connected to one of
the primary terminals and the remaining side of the
telephones goes to the wire which previously went to

" 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 Print ?
Whatever your radio problem. may be
remember that the Technical Query
Department is thoroughly equipped
to assist our readers, and oilers an
unrivalled service.
Full details, including scale of charges,
can be obtained direct from the Tech-
nical Query Dept., POPULAR WIRELESS,
The Fleetway House, Farringdon Street,
London, E.C.4.

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

fitillU11111111111111111111111111111111:111111111111M111111111111111111111115

this terminal, the telephones will he in series with the
primary (time remaining side of the- primary should
be connected to its ordinary lead, thus restoring the
set to its original form, except for the fact the Me -
phones are now linked in as well). Weak or negatiVe
results Will, of course, indicate that there is no
connection through the primary. The shorting of the
two primary terminals by a piece of bare wire, and the
consequent 'phone sigmals will prove without a doubt
that the fault lies at this point.

If, however, under this test the primary winding
appears to be O.K., and the results are still good
when connected in series with the primary, the
'phones can be taken out of that circuit and placed
across the transformer secondary instead. Failure
to get results here will be a clear indication that the
fault lies in the transformer itself.

TURNING THE " TITAN " THREE INTO
A PORTABLE.

J. M. (London, S W 10).---" How can I con-
vert the ' Titan' Three into a portable ? Am

(Continued on page 138.)

OF RADIO ON
EASY TERM

ln addition to their own extensive
range, PETO SCOTT offer YOU Every
Known make of Receiver or Component,
all on EASY TERMS!
Here is a selection, but please fill in the
coupon below and state your- requirements.
The " TITAN " THREE. Send only 10/ -

balance in'11 monthly instalments of 8/1.
The " TITAN " TWO. Send only 10f-,

balance in 11 monthly instalments of 6/7.
LEADING MAKES OP H.T. ELIMI

NATORS from 4/7 down. Balance in 11
monthly payments of 4/7.

COSSOR MELODY MAKER. Send only
10'-, balance in 11 monthly payments of
14'7.

LEADING MAKES OP PORTABLE
SETS  from 21/- down.

CELESTION .C.12 LOUD SPEAKER.
Send only 13/9, balance in 11 monthly
payments of 13/9.

Build.- your own set the Easy Way NOW.
Mail Coupon in unsealed envelope under 4d.
stamp.

. =1.11===w
PETO SCOTT LTD.
Please send me your big Illustrated Lists of
all leading makes.
NAME

ADDRESS

PW/6/4

Free Demonstrations and Advice by Qealiged
Engineers at all our Shops.

77, CITY ROAD, LONDON, E.C.1.
62, High Holborn, London, W.C.1.
4, Manchester Street, Liverpool.

33,WhitelosvRd.,Chorlton-c tun -Hardy,Manchester.

THE EASY WAY TO PERFECT RADIO

Make
The DAILY SKETCH

YOUR Picture Paper

EXACT TUNERS
260 to 2,000 metres,

Thousands of these tuners are in use, and we
can strongly recommend them. No further
coils are required. Send P.C. for particulars
and circuits. FREE. '

THE EXACT MANUFACTURING CO"
Croft Works, Priory Place, COVENTRY.

--- HEADPHONES REPAIRED 4/
s .

-
Transformer 5'. Loudspeakers 4/. All repairs
remagnetised free. Tested, guaranteed and ready

for delivery in 24 hours.Discount for Trade. Clerkenwell 9069.E. MASON, 44. East Rd.. City Rd., N.1.

BUY DIRECT SFACTORY
O N 7 DAYS

APPROVAL.
RADIO -GRAM CABINETS.

WONDERFUL VALUE.
Takes sets up to 21" a Ill a
13". Ample room for all bat-
teries, _Loud -Speaker, Record:.
etc. HANDSOME CABINET,
Hand French Polished,

size  37" a 24" a 19"
Factory 72/g Crate 5:-,
Price V returnable.
Illus. Itst Free. Satin. allar-

antred or Cash Returned.
DAYSON CABINETS,

DAYSON WORKS, Grant Road,  CROYDON.

AND SAVE 50%
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MEGP he 1110u.

1,1*C*C 207

12'6
Ratios
5-1 or

3-1

-a

A4.1

Entirely
British.
Used by
all the
leading

set
manu-

facturers:

The recognised stan-
dard of Quality and
Value throughout the

Radio World.
SOLD EVERYWHERE.

TELSEN ELECTRIC CO., LTD.,
207, Aston Rd., BIRMINGHAM.

-C PAREX )-COILS 0 I SCREENS

"TITAN"
COIL 15/- UNIT
SPECIFIED FOR ALL TITAN SETS.
BUY ONLY FROM APPROVED MAKERS.

EACH COIL GUARANTEED.
.111 orders executed by return of post.

E. PAROUSSI 10, Featherstone Bldgs.,
High Holborn, W.C.1

'Phone : Chancery 7010. simemm..

iMAKE YOUR WIRELESS CABINET THE OSBORN%
WAY --MACHINED READY TO ASSEMBLE.

No. 191. A JACOBEAN WIRE-
LESS CABINET of a very neat
design, with panelled doors and
panelled ends, and a large space
at the bottom for accumulators,
3 ft. high, 2 ft. wide, and 1 ft.
4 ins. deep. Opening at the front
and the top to take a panel 21 ins.
x 7 ins. or 8 ins. A wooden frame
is supplied free should the size
of your panel be smaller.
Machined ready to El 15 0assemble In Oak -
Assembled in Oak, £2ready to polish . 7 6
Assembled and 00 0 0

polished in Oak
E

xs3
PACARRIAGID.

Cali and see the actual article.
52 -Page Catalogue sent Post Free
on receipt of 3d. in stamps to
DEPT. B.,CHAS. A. OSBORN, The Regent

Works Arlington St.,London10.1.1.
Open to 7.30 p.tn. Saturdays, 4.3d p.m.
And at 21. Essex Road.. Isting ton, N.1.
Open to 8 p.m. Saturdays, 9 pan.



ENGINEERING
PRECISION.*

Bestriding the Tyne like a Colossus, this
inspiring new bridge leaps the great water-
way in one span, a perfect example to
Newcastle-and, indeed, the world-
of the skill and precision to be found
in twentieth-century engineering.

No less worthy examples of craftsman-
ship are to be found in the product; of
J.B. Infinite care and accuracy, and a
flair for turning a good design into a
perfect one have raised J.B. precision
instruments to an unassailable position
of good repute. '

Here is their neutralising condenser
-an example of J.B. Engineering Pre-
cision. So far ahead of all other models
that it cannot go wrong. Extremely
simple, and incorporating the best possible
materials.

PRICE

316

PRECISION
INSTRUMENTS

Advt. of Jackson Bros., 72, St. Thomas's Street,
London, S.E.t: Telephone; Hop 1837.

RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued from page 136.)

obtaining splendid results, with complete set,
including L.S. and batteries, in case measuring
15 in. by 15 in. by 7i in., but cannot dispense
with the earth as the connections are.now.

On March 10th, between 6.30 and 7.30
p.m. I received about thirty- stations at very
good L.S. strength. A three -valuer to beat
the ' Titan' has yet to be made. (London,
5 G B, Radio Paris, and Hilversum: come in
on the speaker with the aerial disconnected.")

Unfortunately, it is not possiblewhilst employing
the present tuning arrangement, satisfactorily to
.construct a portable set from the " Titan " Three.

If the set is rearranged as per the first three stages
of the " Transportable " Four (whieb was fully
described in -the February issue of '5.Modern Wire-
lesS"), an excellent portable set should be the result.
The fraine aerial in your ease would consist of 20
turns of No. 22 D;C.C., spaced,. about -4, in. apart.
The reaction winding has 7 turns (same wite in same
direction; nonpareil, agabist the " filament " end of
the main winding).

FROM 20 10 70 METRES.
C. M. (Stoke-on-Trent).-" Can you tell me

of a good short-wave set that will work over
the wave -band from about 20 to 70 metres in
which I can use the following parts : Two
valve holders, L.P.. transformer, .0005 mfd.
condenser, and potentiometer 400 ohms ? "

An inexpensive receiver to cover the wave -band
you mention is described in the " P.W." Blue Print.
Circuit No. 39. It is called the " Sydney " Two, and
can be obtained upon application to the Query Dept.

l-11111.1111111111111111i111111111111111,11111111111111111111111111111111111111111-:

WIRELESS
CONSTRUCTOR

ENVELOPES
E are known everywhere as reliable
= and comprehensive guides to

set builders.

No.1. The " Radiano" Three E --

f_
No.2. The "Concert" Four

- Obtainable at all Booksellers, price 1/6
= each, or by post price 1'9, from Wireless
= Constructor Envelopes, The Amalgamated
Ez Press Ltd., Bear Alley, Farringdon St.,E.C.4

F111111111111111111111111111111111111111111111111111111111111111111:1111111111.'

if a 6d. postal order is enclosed for same, together with
a stamped, addressed envelope for return. The full
list of parts required to build this set is given below,
and it will be seen that all the parts you mention are
included:

I panel, 14 in. by 7 in. by 1 in. ; 1 cabinet to fit,
baseboard 10 in. 'deep and pair of brackets ; 1 -0003
mfd. variable condenser, square law or S.L.F.,
with slow-motion or vernier drive ; 1 -00025 mfd.
miniature reaction condenser ; 1 on -off switch ;
2 baseboard rheostats to suit valves (usually about
6 ohms) ; 2 sprung valve holders , 1 grid leak and
holder, (2 meg. upwards) ; 1 -0002 mfd. fixed con-
denser ; 1 -0005 mfd, fixed condenser ; 1 900 -ohm.
(200 will do) baseboard -mounting potentiometer ;
1 L.F. transformer; 1 2 -in. tube of any good insu-
lating material, 3.1, in. long, for H.F. choke ; 1 piece
of ribbed ebonite tube, 3 in. diameter and 3 in. long ;
3 tapping clips ; 1 terminal strip with 7 terminals ;
1 terminal strip with 2 terminals ; various pieces of
wood, copper sheet, ebonite, etc., for series condenser
(" air ") and coil mounting ; small quantity of No. 34
S.S.C. wire for reaction coil and H.F. choke (75 turns
on tube), and a few yards of No. 18 plain copper wire
for coil. ACCESSORIES: 1 valve, H.F. type ; 1 valve,
L.F. or power type ; H.T. and L.T. batteries to suit
valves, pair of 'phones, grid -bias battery.

ASSEMBLING AND USING MOVING -COIL
TYPES OF LOUD SPEAKERS.

" MOVING Con." (Newcastle -on -Tyne).
"Can you tell me of a back number of P.W.'

- (Continued on next page.)
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XBE SAFE!
Are you helpless when reception Is

. in the least " off colour" ? BE SAFE
-control your set with a Siiam Radio
Meter. Fit one to-day-and your set
won't let you down to -morrow ! You
can trace and rectify distortion,avoid
burnt -oat valves and costly repairs
to run-down batteries, and correctly
regulate plate and filament supply.

SPECIFY

SIF
RADIO METERS

Slfam Pocket
Model.

Voltmeter
C -C-120

volts High
Res.

4000 Ohms.
Heavy
Nickel
finish.

7/6

Send a P.C. for free
leaflet "What simple
meters can show you."

MB

SIFAM ELECTRICAL INSTRUMENT CO., LTD.
(Dept. P.W. , Bush House, Aldwych, W.C.2.

EASY PAYMENTS
The first firm to supply Wireless parts on easy
payments. Five years advertiser in " Popular
Wireless." Thousands of satisfied customers.
Send us a list of the parts you require, and the pay-
ments that will suit your convenience, and we will
send you a definite quotation. Anything wireless.
H. W. HOLMES, 29, FOLEY STREET,
'Phone Museum 1414, Ot. Portland St., W.1

EBONITE
Special Offer at greatly reduced prices in Mahogarite
and Polished Black. Guaranteed, 12 x 3, P/7 ; 12 x 8,
3/2; 12x Et, 4/2; 14 x 7, 4/3; 18 x 7, 5/5: 16 x R, 5/8;
21 x 7, s/4. Post Free. Trade invited. --BANNISTER
FITTON, 27, MILNROW ROAD, ROCHDALE.

AGENTS WANTED. Live wires required to sell
components for " P.W." sets and all radio goods.
Smart men with selling ability are invited to write,

Liberal commission offered. Districts allotted.
NEW AUTO SUPPLY CO.. 241. Park Road,Aston, BIRMINGHAM.

MAKE YOUR OWN HIGH-TENSION
ELIMINATOR AND ALL -POWER UNIT

RADCROIX
Mains Unit Components.

Guaranteed output, 200 volts 30 m,'a.
COMPLETE KITS OF- PARTS FOR

H.T., A.C. 'Unit 6 Variable Voltages £2 17 9
All -Power A.C. Unit 12 Variable Voltages £3 16 6
D.C. Unit ... 6 Variable Voltages .£1 8 6
Battery. Charger, complete with valves,

charging rate 2 amps. ... £1 156
Wiring Diagrams free. State A.C. or D.C.From your dealer or direct from

THE WHOLESALE WIRELESaCOMPANY.
103, Farringdon Road, London, E.C.1.

Telephone Clerkenwell 5 3 1 2.

Pk FIR P.

 COMPONENTS ka ALL circuits supplied.
 COMPLETE RECEIVERS of all makes supplied. MI

i EVERYTHING WIRELESS ili
ON

 EASY PAYMENT TERMS s
la Best Monthly Terms Quoted By Return al
m The P.D.P. Co., Ltd..
a (Dept " P"), 121, CHEAPSIDE, E.C.2.
Rum Telephone : National 9846.11,101

, o 

W I t1.71a.------DAi).
.. (THE. BE/TIN THE WEFT)
IR LISLE STREET, LEICESTER SQUARE. LONDON.W.C.i.
abgdom 047G/410,00,1.,,,,J2 Aireaus a .1 lel 1Vatard.411OPEN -ma. 7P.M.

TRITE FOR OUR CATALOGUE
POSTA. 6d GM TO CALLERS
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RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued from precious page.)

in which was -given a way to put up a moving -
coil loud speaker from the kit of parts supplied
by makers ? "

An article on this subject appears -in the January
5th issue of " P.W,," No. 344. (Back numbers of
" P.W." which are still in print can be obtained
from The Amalgamated Press, Back Number Dept.,
Bear Alley, Farringdon Street, London, E.C.4, price
4d. per copy.)

NEUTRALISING THE " FANFARE " FIVE.
"The set is called the `Fanfare' Five, and it

was built .from a description which appeared
in P.W.' last NOvember. In the article
describing the set it said that neutralising
would be described later, but I have not this
copy of P.W.,' so can you tell me how the
neutralising is carried out ? "

Here is the procedure : When the set is finished
and first put on test (or when valves are changed at
any later time) you should set all the neut. condensers
to minimum, and likewise the reaction condenser.

Then set the tuning dials to 'a mid -scale reading, and
move the right- and left-hand ones a trifle either way,
noting whether the set is oscillating. It probably will
be. but if not increase the setting of the reaction
condenser very carefully until it only just does when
the three dials are in step.

Now increase each neut. condenser by an equal
very small amount, and see whether oscillation stops.
It almost certainly won't, so increase the neuts. a little
more and try again, swinging the tuning dials while
you test for oscillation so as to make sure the circuits
are in tune with each other.

If oscillation stems here, note carefully the setting
of the neuts then go on increasing them and re -tuning
until you find oscillation beginning again. When this

illl!II11111111111111111111111111111111111111111111111111111111111111111111RU

E 10c:eit- The Constrictor
The Latest

" BESTWAY " WIRELESS BOOKS
form exceptional value for the home

F.--. constructor.=
E Each book 'contains full details of
=- FOUR -COMPLETE SETS-
= Ask for " Bestway "Wireless Books --
= Nos. 328 & 329. ==
z--: On Sale Everywhere. Price ed. each. F.--

7illIII111111111111111111111111111111111111111111111111111111111111111111111

happens turn the neuts. back half way towards tie
setting you had previously noted and the job is done.

This method gives quite a good result, but it is :la
well to cheek up on a distant station when you have
found one. Tune it in carefully and bring up the
reaction as far as you can without making the set
oscillate. Now see whether a slight re -adjustment of
tile neuts. will make it more stable-that is, will enable
more reaction to he applied before oscillation starts.

If so, make the new setting permanent, for it 'will
enable you to make better use of the reaction on
very weak stations. Of course, when you alter the
mut. condenser settings you must remember to re -
1 one a little, to keep the station fully tuned in.

TESTING THE H.T. BATTERY.
S. A. (Bournville).-" Since purchasing a

voltmeter I have noticed that the voltage of
the H.T. battery varies a little according to
whether it is tested when the set has actually
been working, or just after it begins working,
or after the battery has been standing idle
for a time. Which is the correct voltage ?

The most satisfactory method of testing the batl..ry
is by means of a high -resistance voltmeter. The a.
should be joined across the II.T. + and - termiTH
after the battery haS been in use for half an hour mi
1110N.

The reason for allowing such a period to elapse is
that a battery recovers its voltage if left for a few
hours when it is not "on load." When, however,
current is taken from it, the voltage drops to a value
depending upon the actual condition of the cells.
This explains the advisability of taking the voltage
reading after -the battery has been in use for a period,
as only in this way can a reliable indication of the
state of the battery be obtained.

A CORRECTION.
We are informed by Ward & Goldstone, Ltd.,

that the price of the ".Goltone " Plug -In Ultra
Short -Wave Coils for the Melody Maker is 7s. 6d.
per pair-not 6a.,.asstatcd.in the advertisement
on page 71 in " PAY.," March 23rd issue.

ALSO
G.P.

AND

SUPER ttr.

crt lip
VOL,.

Radio -Micro's latest and
greatest. These two re-
markable valves are
unique in that they are
the only valves satisfac-
torily fulfilling the
public demand for a
super -amplification and
economical H.F. valve.
Dario are the only valves at
half price which are
GI-_IlLINTEED LONG -LIFE.

NOTE THESE
OUTSTANDING
CHARACTERISTICS
OF THE SUPER H.F.

Impedance, 25,000 ohms.
Co -efficient of amplifica-

tion, 25.
Slope or Mutual conduct-

ance - 1 milliamp per
volt.

Astonishingly successful

results on short waves,
down to 10 metres (limit
of present experiments).
R.C. Coupling Super Am-
plifier on lower stages of
R.C.C. using 200,000
ohms as anode resistance.

IQ 0 r4A.% UT A E;t. I 1

TWO VOLTS.
General Purpose,

*03 amp.
R.C.C., o6 amp. .

Super Power,
18 amp.

Super H.F. & R.C.C.,
18 amp. . . 7i6

Pentodion, '3 amp.

5/6
5/6
7/6

FOUR VOLTS.
General Purpose,

'05 amp. . . 5/6
R.C.C., *07 amp. .

Super Power,
1 amp. 7/6

Super H.F. & R.C.C.,
 I amp. . . 7/6

Pentodion, '15 amp. 21.1-

5/6

WRITE 'FOR FREE LITERATURE.

IMPEX ELECTRICAL, LTD.
(Dept. B), 538, High Road, Leytonstone, E.11,
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K. RAYMOND
27 & 28a, LISLE ST., LONDON, W.C.2
Conie to LEICESTER SQUARE TUBE
This address is at the back of Daly's Theatre
Phones : Gerrard 4637 and 2821
HOURS OF
BUSINESS

EVERY DAY 9 to 8
SATURDAY 9 to 9
SUN. MORN 111 to 1

TRADERS
Send Us Your Enquiries.
DON'T FORGET OUR

W1-10147ES/LLIE
DEPT. (27).

OPEN DAILY AS ABOVE
WE STOCK
WHOLESALE & RETAIL
Bulgln, Ferranti, Ekes,
Amplion, Celestion, Igranic,
Lissen, M.P.A., Ediswan,
Cossor, Six -Sixty, Colvern,
Cyldon, McMichael, Watmel,
Lewes, Polar, Climax,
Ormond, J.B. Pye, Polymet,
T.C.C., Dubilier, Lotus, W. B.,
Phllips,Mullard and all stan-
dard components, valves, etc.

Lewcos Q Coils
Q.A. 15/- Q.A.M. 21 -
Q.A.R.21/- Q.S.P. 21

Q.S.G 21'.

OSRAM MUSIC MAGNET
Kit of Parts & Valves,

se9 : 12 : 6.
BOOKLET FREE.

"TITAN " 3-12'.P.N9
This Kit of Parts is °Malay approved by

EDITOR, " Popular Wireless."
'0005 Variable with S.M. Dial (LOTUS, ORMOND
or POLAR), Micro '00005, LISSEN L.F. 8/6 (any
other L.F., add balance), Wave -change Switch,
L.T. do. ' TITAN " COIL UNIT. 3 Sprung
VII., R.I. VARLET or LEMBO; H.F. Choke, one
'0002 and two of '0003 fixed, 2 meg. Leak and
Holder, 2 DUBILIER Mansbridge THE LOT(or LIBBER). Standard Screen,
2 H.T. Discs, Terminal Strip, 11
Terminals (engraved), Wire, Screws,
Flex, Plugs, and 14 x 7 Grade A
Ebonite Panel. Post Free, U.K. C.O.D. 2 6 extra.

VALVES 2v.
Millard or Six Sixty

S.G. 22/6 Det.10/13
Power 12/6

(Pentode 25/-)

"TITAN" H.F.UNIT
(P.W. 2/3/29.)

.0005 Lotus variable, 3 -pt.
switch, o/o ditto. 00005
P. neut., P.W. Titan Coil;
S.M. Dial sprung V.H.,
.0003, -.001, .0002 fixed.
2 Mansbridge Condensers,
Igranic H.F.Choke, 5/- (add
bal. any other), screen, strip
7 x 2, sockets, wire, plugs,
spades, screws, panel 9 x
7, baseboard. / tg

Post] Free'lra IJO Lot.

CLEARTRON VALVES
SCREEN GRID

2 volt - 12/6
Usual types 4/.
H.C. or Power -6/.

Post ad.

QUOTATIONS
FOR SETS OF PARTS
OVER 25/- IN VALUE
(where possible)
Dubilier--K.C. Conden-

sers,FrictionControl,
.0005 & 0003, each 121 -

Thumb control, ditto 15/6
Telsen Radio grand L.F. 12"6
Telsen Ace L.P. 8/6
Brown H.Q.Speaker, R3/3/0
Amplion A.C.2, 39/6Model for'
M.P.A.PopularPlaque

Speaker 29/6
Ormond Turn -table for

OAK CABINETS
14x7x10,15/- 20/ -
Cheaper Oak,Polished,
10/- (this one with
parts only). Carr. V-.

TITAN COILS
15/- TRADE SUPPLIED.

S.O. VALVES
MULLARD 22/6
SIX -SIXTY 22/6
COSSoR 22/6
0S II AM 22,6

ALL VALVES STOCKED

BLUE SPOT
66K (101)

25/ -
Adjustable Model, 4 Pole

Balanced Armature.
ILLUSTRATED

CATALOGUE
(144 pages). 1'- refunded

on first 10/- order.
Everready, Siemens, Lisscn
Batteries.
Squire Cone Outfits.
Bulgin All -wave Tuner 15'6
British General 18/6
Wales' 3 in 1 Test

Meter 8/6
Lotus. Condensers :
.0005, 5/9; -0003 5/6
Colveril Master 3 Star

Dual .Coil 1716
Wearite Dual Wave
Tuner 15/-

Wes r i t e Standard
Portables 6:. Loading Coil 716

rim um Ens ma mon mu sows me own saw me mei

SPECIAL COUPON P.W. 6/4/29
I For every 30/- you spend you can buy for 6d.
I extra one of the following Lots on this coupon only. g

'0005 variable, 4' slow-motion dial, 16 -volt Grid a
. Bias, Binocular H.F. Choke, '0001 Reaction with I
 Knob,,Special Indoor Aerial complete, Set of 12 s
I Plugs and Sockets (red and black), 2 Fuse -holders
g and Bulbs, 4- or 5 -way L.T. Battery Cord, 100 ft. I

best -Copper 7/22, 100 ft: Insulated Aerial.
FAMII NM OW - insnrion mew am OMB NM MIN IN nil

TECHNICAL NOTES.
(Continue4 from page 124 )

Compensating.
Another arrangement is to connect two

valves together. in casoade and to connect
the low-tension A.C. supply directly to' the
two filaments, -a potentiometer, however,
being shunted aeross' the. ends of the first
filament. The fluctuations set up in, the
first valve are passed on to the arid -of the
second valve, and by suitable adjustment
of the- potentiometer ; the phase is con-
trolled so as to be set against the A.C.
fluctuations which arise in the second
valve.

In other words, the A.C('., fluctuations in
the first -valve are balanced ,against _those
of the second valve by means of the potentio-
meter. Under favourable conditions the
balancing of these two effects may be
brought very close, and the consequent
A.C. hum, as reproduced finally in the loud
speaker, can be brought to a very low
minimum.

Record Tracking.
In some, of the gramophones manufac-

tured to -day, especially the cheap, portable
models, the needle (or rather, the needle-
-holder on the sound -box) 'is set at a very
wide angle against the record, that is, the
needle when the machine is working is
much nearer to the vertical than it should
be. This means increased wear upon the
needle' and the record, and it is much
better to have the needle at an anale of not
more than 45-50 degrees. By this I mean
the angle between the needle and the
record or, if you take the angle between the
needle and the vertical, this should be not
less than 40-45 degrees. Some people
recommend an angle of 30 degrees to the
vertical (or 60 degrees to the horizontal), but
in my opinion this is not the best angle. In
some of the gramophones there is a  stop "
fixed so that it is impossible to reduce the
angle between the needle and the -record
'below about 60 degrees. I think it tends
to make the reproduction very scratchy and
to wear out the records much mon quickly
than need be.

Life of Records.
Another point which deserves attention

is the angular movement of the tone -arm
across the record as the latter is being
played. Of course, if the tone -arm is too
long or too -short, and otherwise badly
designed, there is vary little the user can
do-, but it is a good thing, so far as possible,.
to arrange the tone -arm so that when moved
towards the centre of the turn -table the
needle -point travels more or less tangentially
to the grooves in the record.

If the tone -arm is too long or too short,
you may get bad tracking owing. to the
track of_ the needle across the record being

. in the wrong relation to the sound -grooves
on the record itself. Any bad adjustments
in these respects detract from the quality
of the reproduction and,, what is equally
serious if not more so, they tend to shorten
the useful life of the records.

Beam Radio.
The beam,system of long-distance trans-

mission has many very important advan-
tages, some of which are obvious to the
layman, whilst others are clear only to the

(Continued on next mug.)

THE

ASTOUNDINGLY
LOW PRICES

POSTAGE
FREE '

SEIIISATIL,
ANY SIZE

CUT

WRITE FOR.
NEW FOLDER.

Size

10 Ms. x 8 ins.
12 ins. x 8 ins.
14 ins. x 7 Ins.
10 ins. x 8 ins.
21 ins. x 7 Ms.
Other Sizes

Matt.
1/8
2/-
2/1
2/8
3/1

Id.sq.in.

Gloss Mabog.
Black Finish
2/63- 4/-

3//1 4/1
4/- 5/4
4/6 6/2

Id.sq.in. 1-d.sq.in.
Above prices post freo. fd in. th ok. Free
from surface leakage. Will not fade
WRITE, CALL, OR 'PHONE CLERKERWELL 7113.

Agents' Addresses:-
JOHN HENRY SMITH, 139. Anlaby Ri., HULL.
A. STREDWICK 4 CO., 27, The Mkt. CHATHAM.
BOYNTON a CO., LTD., 73, Stafford St.. WHAM.

Samples sort Prices to Trade. DEPT. P.

N

WET n.T. BATTERIES-
Solve all H.T. Troubles

SELF -CHARGING, SILENT, ECONOMICAL.
JARS (waxed) 24" X 14" sq. 113 doz.
LINOS, new type 10d. doz. SACS 112 doz
Sample doz. (13 volts), complet3 with
bands and electrolyte, 4/1, post 9d.
Sample unit 6c1. Illus. Cookie) free.

Bargain list free.
AMPLIFIERS 30/, 3 -VALVE SET 55.
P. TAYLOR, 57, Studley Road,

STOCKWELL. LONDON

REPAIRS
Any make of L.F. Transformer, Loudspeaker
or Headphones repaired and despatched within
48 HOURS-TWELVE MONTHS' GUARANTEE

with each repair. 4/. Post Free.
Terms to Trade.

TRANSFORMER REPAIR CO.,
"Repairs " Dept.,

214, High Street, Colliers Wood, London, S.W.19.

Buy " THE ALL EUROPE THREE" ga.
A book of clear instructions for making this
efficient 3 -valve set. From a bookseller, or net.

PITMANS, Parker Street, W.C.2.

KAY'S CABINETS
This Cabinet soundly constructed of Oak
-and equipped with Baseboard Runners.
Fall Front, Hinged Top. Polished rich
Jacobean. 36" high. For panels AL
up to 18' wide ...
Also made to accommodate any Popular
Set. Quotations for Specials by return.

Illugtrated Lista Free.
H. KAY, Cabinet Manufacturer,
Mount Pleasant Road, London, N.15,

' Phone : IVALTHAMSTOW 1626.

/-

EASY TERMS
We specialise in the supply of all good
quality Radio Apparatus on deferred
terms. All well-known kits of parts now
supplied from stock. LOWEST TERMS.
Cash Orders are despatched Post Free

and in most cases by return.
Send List of requirements to

LONDON RADIO SUPPLY CO.
11, OAT LANE, NOBLE ST., LONDON, E.C.2.

'Phone : NATIONAL 1977.
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TECHNICAL NOTES.
(continued front previous page.)

radio engineer. Almost everybody know;
that one of the principal advantages of the
beam system is that the energy is concen-
trated more or less into a definite direction
instead of separating out in all directions,
and therefore the amount of energy required
at the transmitter to produce a definite
amount of energy at the receiver is only a
very small fraction of that which is required
by ordinary long -wave transmitting
methods. This means that messages may
be sent by the beam system with an extra-
ordinarily small amount of energy used in
the transmitter.

- Short Waves.
The concentrating of the energy into the

form of beam, however, involves the use
of comparatively short wave -lengths, and
thiS remark applies not only to radio waves,
but also to waves of other kinds, including
sound waves, to which I shall refer again
presently.

The use of the short waves in itself has
certain advantages, and one of them is that
the duration of the " dot " in Morse tele-
graphy may be reduced to a small fractien
of that which is necessary with long -wave
transmission. The " dot ' signal has to be

u1111111111999ifiliMmiiimiiiimmiimilmi991119111ItS
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THE

APRIL NUMBER

MODERN WIRELESS
contains an exceptionally interesting
series of articles, including full details of

The " M.W." " Portable " Three
The Ideal Set for Picnics

Now on Sale Price 1,'-

DON'T FORGET YOUR COPY. E.

maintained over at least a certain number of
waves and you will very easily see
that on long wave -lengths the minimum
duration of the " dot " signal must he
correspondingly longer than on short wave-
lengths.

Speeding Up.
The availability of a much shorter signal

means that the sending of messages by
telegraphy can be very much speeded up,
and in practice it has been found that over
the beam short-wave system the trans-
mission can be enormously expedited. The
wave -length used in the beam system is
usually about 30 metres or even less.

Just as the use of long radio waves
imposes limitations upon the signalling
speed, so limitations are also imposed in
cable transmission by the capacity and other
properties of the cable, and the rapidity
with which impulses . may be sent over
the transtlantic cable, for instance, was
formerly apt to be very slow. Fortunately
methods have been found for counteracting
the effects just mentioned, one of the best-
known methods being that of " loading "
the cable at intervals loy means of coils.

(Continued on next page.)
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APPARATUS SALE
at

THE DISPOSAL DEPT  II?

218, UPPER THAMES STREET, E.C.
LOUD SPEAKERS. R.K. Cones, fitted, B.T.H.

Moving Coil, 100 surplus at only 7/6 each. Mar-
coni L.S. Magnet Pots, 6v. for Moving Cod Cones,
20/-. Gramo-Motors, genuine Panatrope Motors,
run direct off supply mains, fitted turntable, etc.,
37/6 each ; worth £4 10s. Mains Amplifiers,
B.T.H. £4 5s.

CHOKES, Rounds output L.F. Chokes, by Marcomi,
for feed from power amplifiers, 27/6 Model, 7/6.

CONDENSERS. New Sterling 2 mfd., genuine
Mansbridge Condensers to 440 volts, at reduced
price of 2/10 only. Bass Loud Speaker Condensers,
05, with 5 taps, 5/-; Mains Smoothing, 2 mfd.,
1/9. Ironclad Chokes, 1/8. H.F. Chokes. Sat(
Wound. 1/-. Ebonite Case Condensers, any from
000I to '001, 811. each.

TELEPHONES. Brown a. 4,000 or 2,000 ohm. pairs,
headband and cord, 35/- per pair; 1,500 ohm
ditto, 30/. ; 120 ohm ditto, 25/. ; Sullivan LR.,
3/. pair. Single Brown A Receivers, 60 or 750 ohms,
10/-. 2,000 ohms, 14/-. Western Ericsson
Receivers for Pick-ups, 1/6. Wrist Micros, 12/6.
Public Address Hand Microphones, 15/, Speech
Buttons, 1/-. Carbon Micro, Insets, 9d. Skinder-
viken, 2/-. Bobbins, 6d.

BROADCAST RECEIVERS. New R.A.F. 3 -Valve
semi -portable, I Det., 2 L.F., 2 anti -gong Holders,
Remote Control, Variable Condenser and Rheostat,
and tested on Broadcast, 27/6, or with Cabinet
Hornless Loud Speaker, 42/6 ; R.A.F. 5 -Valve
ditto, with Valves, £4; or fitted in pol. mahogany
cabinet with S.M. Dials, £6 10s. 3 -Valve L.F.
Amplifiers, 30/-. Twin Loud Speaker Wire, 3/ -
per 100 yds. 2 -Pin Wall Plugs and Sockets, 10d.
Remote Tuning Controls, fitted long cord and
two Variable Condensers and Rheostat, 2/-.

METERS. Millimeters, all ranges, 15,1- 0 to 500
volts. 45 -. Weston Meters. to 1,600 volts ;
Weston 60/- Micro Ammeter for Grid Bias testing,
35/- only ; Elliott and other Testing Sets, E.108,
4 ranges, amps. and volts. 45/-. G.E.C. Hot Wire,

amp., 4/-. Silvertown Galvos, 7/6. Relays, 7/6.
GUN TELESCOPES, 25/-. Wind Speed
Meters, 5/-. Torpedo Gyroscopes. 15/-.

WHEATSTONE BRIDGES. G.P.O. and Dial
types, £7 103. Mirror Galvos Reflecting Beam, by
Paul, Gambrell, Sullivan and Tinsley, £3. Standard
Resistance Boxes and Universal Shunts, 35s.
Electrostatic Voltmeters £4. Capacity Bridges. £8.

TRANSMITTING VALVES. 6 -volt, 40 watts, 4/6.
WAVEMETERS by Townsend, Paul, Silvertown,

Gambrell and Marconi, from 15/-. Heterodynes,
500/3000 m., 10/-.

TRANSMITTERS. With A.T.I. and all fittings in
case, cost £15. 2 -Valve Aircraft with Osram Valves,
Speech or Morse, 40/-. Tapping Keys, No. 1,
with massive contacts, 6/-. each. Transmitting
No. 51 KD., with aluminium cover, double contact,
fine work, 7/6 each. Morse Practice Sets, with
Buzzer and Key on mahogany panel, 8/6 each.
Morse Recorder Mechanisms for making picture
receivers, 15/. each. Spark Gaps, 2/-.

DYNAMOS. L.T. Charging. Aero, 12 volts 250
watts, with auto cutout, 25/-; W.W. 20 volts
5 amps.,50/-; L., 12 volts 8 amps., i5/- ; Ct.,
18 volts 8 amps., 65/- ; 50 volts 25 amps., £7 108. ;
80 volts 20 amps., £8 10s., Fan 100 v. motors,
10/, High Tension Charging Motor Genera-
tors : 230 volts A.C. to 100 volts, 100 m/a. D.C.,
70/, Dynamos

.
100 volts 4 amps., 25/- 250

volts 4 amps., £3 10s. H.T. Anode 'Motor
27 to 350 v. £6 10s.: 100 v. to 250 v., 250 mia., £10 ;
220 to 400 volts D.C.,200 m/s., £12.
G.E.C. and B.T.H. 2 -corn. ircraft Generators:
950 volts 60 m/a., and 8 volts 5 amps., £10 ; 600
volts 100 m/a. and 8 volts 3 amps., 55/-. Armatures,
30/-. Fields, 10/- pair. Fine Newton H.T. Gen-
erators, kw., 2,000 v., £30 ; Slow Speed Motor
Generator, 1 kw., 2,000 volts, £24 ; 2 kw., 2,000
and 4,000 volts, £52. Large E.V. Megger Hand
Generators : 600 volts, £5. Hand Magnetos,
80 v. 50 m/a.'6/. ; H.T., 4,000 v. mfd. Mica
Condensers, 10/- ; 2,000 v. Varia, 15/-.

SWITCH GEAR. Slow-motion Geared -Slide
Rheos., 250 w., 7/6. 147 S.P. Plug Boards. 9 -way,
10 amp., 2/-. Lucas 8 -way Switch Boxes, mahog-
any. Brass Cover, 6 S.P., 1 D.P., I CO., 3/6.

S.P.C.O. Switches, 1/6 ; H.T. send receive, 2/6 
Lucas Car Auto Cutouts, 7/-; and hundreds oi
other Switches and Controllers. Rheos. to 3,000
ohms.

GUN POCKET TORCHES, with new Ever -
Ready Battery, 2/6. Airship Safety Lamps.
2 v., 7/6 ; 25 v. to 200 v. Candle Lamps, 6d.

Final Edition of our Surplus Bargains in Radio and
Electrical Goods ready. Send stamped addressed

envelope for large sale list.
SAVES RADIO USERS POUNDS.

ELECTRADIX RADIOS,
218, Upper Thames St., E.C.4.
Blackfriars Stn., Underground Rly. City 0191,

TECHNICAL NOTES.
(Continued from previous page.)

This has the effect of 'breaking up the
cable (in the electrical sense) into a number
of shorter cables in series and the rapidity
of transmission may be very much increased.
This method of loading has been largely
developed by Professor Pupin, the well-
known Radio engineer, and has been brought
to such a state of perfection that it is pos-
sible even to transmit telephony over long
distance cables in this way.

Sound Beams.
I referred above to the fact that short

waves were more adapted for concentrating
into a beam and that the same remarks ap-
plied to sound waves. This brings us to an
important use of short sound waves and one
which was developed largely during the war.
If we have a source of high -frequency sound
waves (in other words, a very high-pitched
sound emitter)' and this is immersed in the
sea, the sound waves which it sets up can
be made to travel roughly in the form of a
beam and can, therefore, be directed in any
required direction.

Depth Sounding.
If they are directed vertically downwards

they will be reflected from the sea -bottom,
and the sound will return in the form of
echoes to the place from which -it was sent.
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By means of timing devices, it is very easily
possible to determine accurately the interval
between the sending out of a signal and the
return of the echo and, knowing -the velocity
of sound in sea -water, we have an immediate

' indication of the distance from the sounding
ship to the bottom of the sea.

This forms, therefore, a very simple and
rapid method of taking " soundings." It
is now known as " acoustical depth sound-
ing " and has very much superseded the old-
fashioned method of sounding by means of
a weight and line. Moreover, it may be
used at depths and in conditions where it
would be impossible to use the mechanical
method.

Locating Objects.
The fact that the sound can be formed

into a beam also permits this method of
sounding to be used for locating submerged
objects, such as a submarine, the beam
being sent out in different directions and
the echo observed.

While on the subject of echoes, it is
interesting to recall that Professor Stormer,
of Oslo, has recently discovered, when
working on 30 - metre signals, that he got
echoes occurring about 5 to 15 seconds after
the signal. Stormer has been working on
this curious phenomenon for some time
past, and has come to the conclusion that
the reflection takes place from an electronic
layer at some distance beyond the Heavi-
side laver

THE

DE LUXE

AERIAL TUNER
WITH VARIABLE REACTION

Incorporate this
remarkably effi-
cient component
in your new set,
or in your old
one, the results
will surprise you
and fixing is sim-
plicity itself.
Covers a range
of 3 00-2,00 0

metres.

No more loose
coils and no
reaction conden-

ser required.

Over 60,000 Chakophone Aerial Tuners have been sold.
Never before has an Aerial Tuner of such quality
and efficiency been offered at such a low price.
In carton containing full particulars

I. 0 /6for fitting and circuit for wiring ..
Obtainable everywhere.

The EAGLE ENGINEERING Co. Ltd.
Eagle Works, WARWICK.

LONDON SHOWROOMS: 44, PALL MALL, S.W.1

TREBLE -DUTY TERMINALS
- the ideal " safety " system of
connections. Forty indicating tops
and six colours. The names will not
rub off. Hold securely spade, pin,
eye or plain wires.
(T2LC), 4kd. each; (T2LN), without
indicating  top, 3d. each.

Write for booklet T. 79. _

J. J. EASTICK & SONS,
Eelex House, 118, Bunhfil Row,
Chiswell Street, London, E.C.1.

The Picture Paper with the MOST News

-SUNDAY GRAPHIC -

SATISFACTION
and Quick Service

We -give you BOTH!
Our large stocks find extensive range is -
elude Sets and Accessories of every descrip-
tion, and which enable us to give almost
immediate delivery of anything you may re-
quire for Cash or on the EASIEST DE-
FERRED TERMS. Send us a list of your
requirements and let us quote you by re-
turn. Lists Free. Gramophones aridRecords on Easy Payment Terms.

0, 0-1(1'
WIRELESS STORES

WALLINGTON SURREY

PLEASE MENTION " POPULAR. WIRELESS "
WHEN REPLYING TO ADVERTISEMENTS.
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IN some ways a
separate H.F. unit
is one of the sim-

plest of all circuits in
which to incorporate
wave -change switching,
for there is no provision
to be made for reac-
tion, as a rule. True,
there may be a little
difficulty with neutra-
lised circuits, but where
a screened -grid valve
is used it becomes an
exceedingly simple
matter.

The example chosen for this week's
White Print is a good example of a design
specially worked out to show how simply
it can be done, There is no need even to
use special coils if we are aiming, as in this
case, at the utilisation of odd' parts. It
can be done quite well with plug-in coils of
sizes which most people have at hand, and
although it may not make so neat and
easily built a unit as one with a " Titan "
coil, we can still get our desired wave -
change switching.

Quite a number of ways of arranging a
wave -change circuit with plug-in coils have
been devised, and different schemes have
different advantages. The one illustrated
is probably somewhere about the best for
all-round convenience and simplicity, how-
ever. It is fully adjustable as to aerial
coupling, i.e. selectivity, on both wave-
bands, and it achieves its ends with only
four coils in all.

Simple Wave -Changing.
If you take a look at the circuit diagram

you will quickly see how the wave -change
switching is worked, for it is a particularly
simple method in this case. You will
observe that there is a pair of plug-in coils
forming the primary and secondary for
the lower waves (L1 and L3), and another
pair (L2 and Ei) for the higher waves.

When working on the high waves both
pairs of coils are in use, being connected in
a series fashion, while on the lower waves
the high wave pair are shorted right out
by the action of the switch. Since they
are well separated from the other pair any
losses which might occur when they are
shorted out in this way are so
small as to be negligible.

Since we have in this scheme
a separate primary coil for the
low waves and a separate supple-
mentary one for the long we
obviously have a very good
control of selectivity on both
wave -bands. Since, further, the
secondary coils (1,2 and L4) are of
the plug-in type, we can obviously
work on any desired wave -lengths
by choosing the correct sizes.

The usual pair of wave -bands,
of course, are the 250-550 and
1,000-2,000 metre ones, and for
these L3 should be a No. 60 and
L4 a No. 200. The primaries
(L1 and L2) require picking to
give the desired degree of selec-
tivity for a particular locality,
but, as a rule, a No. 25 or 35 will
be right for L1 (low -wave coil).
The smaller coil gives the higher
selectivity, but the larger one
gives slightly more volume as a
rule.

*4 4441144444- -1-4-0-* 0- ... -4.- ....  - -4.--40-0-1-0-11,40---- *

THE 4 t in lir " " WHITE PRINTS." t

. ' A UNIQUE SERVICE FOR OUR READERS.
1r . VV 

White Print No. 18 :: :: A Wave -Change H.F. Unit.
This week we publish the eighteenth of our White Prints. This page
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
encyclopedic' collection of the best circuits used in modern radio
practice. A " White Print " will be published on the last page every week

in " P.W." until further notice.-THE EDITOR.

For the long -wave control of selectivity
we turn to, the coil L2. Here the sizes
required are usually slightly smaller than
those for an ordinary circuit, because we
have also the coil L1 in series on the long
waves. Suitable sizes, then, are generally
Nos. 50, 60 and 75. A little testing is

lassia1111iniannususimiaalaNSIMIfinilinnianany

COMPONENTS REQUIRED. =-

1 Panel, 7 in. x 9 in. x -11 in. or 1 in.
1 Cabinet to flt, with baseboard 10 in.

deep.
1 '0005 mfd. variable condenser. E.
4 Single -coil holders. El
1 On -off switch.
1 Wave -change type switch (see text). =
1 Valve -holder.
1 Standard screen, 6 in. x 10 in.
1 H.F. choke (must be a really good

make).
I Fixed condenser of .001 mfd.
2 Mansbridge condensers of .1 to 1 mfd.

each.
.1 Terminal strip, 8 in. x 2 in. x I in.
7 Terminals.
Wire, screws, a little flex, etc.

needed here, however, as in the case of L
to suit your own particular conditions of
aerial, and so on.

he Correct Switch Type.
Now about. that wave -change switch.

Be very careful to get the right type here,
for the whole working of the unit may be
upset by the wrong sort. Two types can

be used : the one illus-
trated is simply an
L.T. on -off type of the
kind with two side
springs and a central
metal plunger. A third
connection is made
with a little piece of
flex soldered to the
tip of the met al
plunger, the other two
leads going to the usual
two terminals.

The other type is one
specially produced to
suit these circuits, and

has a metal plunger as before and three spring
contacts instead of two. In one position all
the contacts touch the metal end of the
plunger, and in the other when the knob is
pushed in they touch only an insulated por-
tion of the plunger, and so are all separated.
The action is exactly the same in each case,
and either type can be used. With the
second form, by the way, there is no need
for the extra flex lead, since the switch
has three terminals and the three leads go
straight to these in any e-ier.

Connecting Up to the Set.
The usual parallel feed output circuit is

provided for the screened -grid valve (note
that only the S.G. type can be used in this
unit), and the output terminal is normally
to be wired across with as short and direct
a lead as possible to the aerial terminal of
your set. (Keep it clear of all other leads.)

The battery connections to the unit are
just the ordinary ones, but note that there
is no H.T. - terminal, because you will
presumably use the same batteries with the
unit as with the set proper. This is just
the usual scheme with amplifier units, of
course, whether H.F. or L.F. The aerial
goes to the A terminal on the unit and the
earth to E instead of to the old earth ter-
minal on the set.

Working Voltages.
The L.T. voltage will, of course, depend

on that used for the set, and you should
choose a screened -grid valve of the appro-
priate filament rating. (The correct type
is the one with the true anode connection
to a terminal on top of the valve. It is

now available in all filament
voltages.) The H.T. voltage on
H.T.+2 must be at least 100
volts, and preferably 110 or 120.
This is most important. The
best voltage for H.T.+1 (the
screening electrode of the  S.G.
valve) must be found by trial,
but it will usually be between 60
and 75 volts.

By the way, when the unit is
working in front of your set, try
" tightening " what used to be
the aerial coupling. This simply
means that if you have a plug-in
" aerial " coil in the set you
should try a size larger than
before, e.g., a No. 35 or 50 instead
of perhaps a 25.

This will generally give you a
very distinct increase of volume,
and selectivity should still be quite
good. Again, with a set having
auto -coupling for the aerial, or a
tapped primary winding, try the
highest tap, and see whether this
does not improve the volume.
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DUBILIER VARIABLES
FOR INVARIABLE

EFFICIENCY

K.C. CONDENSER.
With knob, dial, and
slow- motion

device, 1 2/
'0003 Or '0005

Without knob, dial, [1;1,1

slow-motion

81-.0003 or '0005

K.C. DRUM CONTROL

11-4 CONDENSERS
With Drum Control and slow-
motion device, -0003 or 1516

0005

Triple, K.C. Each condenser 5816
.0003 or .0005

Triple K.C. Combinations 40/..
of -0003 and .0005

MIDGET
CONDENSER

A small variable con-
denser for panel

riounting
.00005, 000 I, or '0002 5'6

Dubilier for
Selectivity !

" TOREADOR SCREEN -GRID
FOUR."

This set incorporates the latest
developments in Receiver
design-full constructional

details free on request.

DUBILIERCONDENSERS

IIf unobtainable. front your
dealer, write direct to
us, giving his name and
address.

.[C151111,1P 1.91 .1..

Ackt. of Dubilier Condcnc,.,
Co. (1925), Ltd., Ducon
1Vorks, Victoria Road,
N. Acton, London, IV .3,

231/V

,,>',..,/./24/zp4!/ pi? 1\\
W.f01\-t\t,
2.11..4\\--,

41

.

.  -^

do justice to
your receiver-
fit Lewcos Coils

CENTRE
TAPPED
COILS

-,Pat. No.
2713E4).

,..a.0110

.111 G!t

LOADING
COIL.

THE b

1928 SOLODYNE
COIL.

BINOCULAR
COILS

Pat. No. 277876).

RADIO
PRODUCTS

THE LONDON ELECTRIC WIRE
COMPANY AND SMITHS LIMITED
Church Road, Leyton, London, E.10.

Trade Counter and Cable Sales:
7, Playhouse Yd.,ColdenLane,E.C.1.

1111111111111111111111111111111111IIIIIIN119111111111

CHOKE.
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socitto,RFLI Li MULL ARC) Am.

44140.
Clear radio or . .. the *choice -is in ypur.own hands
Naturally you choose " clear radio " and in the same breath
you are choosing Mullard P.M: Valves. .

The wonderful Milliard P.M. filament-found only in Milliard
P.M. valves,-is the secret -of vital, lifelike `radio reception.

:Because it, is four ,yezirS. ahead in design and.conStruction the
P.M. filaMent alone can give you really modern radio repro-
duction.
There is a correct *combination of Mulla-0:P.M. valve;i for
your set and your local dealer stocks them. Clear -or cloudy
. . . up to you.

Mullard
THE MASTERVALVE

,
The Mullard Fireless Service Co. Ltd., Afullard Hottsc,Deomark-St.:--Ltat on,W.C.2

Arks.

l'ttat,,1 :not itoblislINI.every TIttlr,t1,1;. 1,y tIto PI,10.ittor4, Tht Aw II n t ltt d Pies,. Lad.. The Fit, F:4111101411 Si tl\'1.1.011(.1411;t.C:A; .Ali
. Me-isrs.jolin I.ity.41(1.; I, 1.oltrifit (r1101 -111011e : city 7261).; ItOPIAt Oa IVA NOWSitaf540r.strZt11.411k7,141

''Sul*iCtipt ion BM te; totroh. 17.I per Inflow for sitc-inortt (e\rtIttiotz (Altai-I:O.. 19:0 per aivimlii.1"1).-6ir--si Si de
. rats for t,r '' itrai..S,it Agency, Ltd. Sot, Agttil,, for Au3tr:Iii.1 ;Ilia Nviy : NIttisr,. CItitto & StaxrdtQ-,.. April i!e2i


