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Cossou
BATTERY VARIABLE -MU
H.F. PENTODE 210 V.P.T.

T H E high mutual conductance and fle
unique construction of this Cossor

Battery Pentode permit of very high stable
amplification. A worthy type from a most
comprehensive range, the 210 V.P.T. -- in
common with all Cossor Valves - owes its
popularity to its strict conformity to published
characteristics-assured by rigorous adherence
to laboratory principles during every stage of
manufacture, and the use of the famous Cossor
Mica Bridge.

Filament Volts - 2

Filament Current (amps.) - .1

Mut. Conductance - 1.1 m.a./v.
Max. Anode Volts - 150

Max. Aux. Grid Volts - - 60

PRICE 1316

CONSISTENT EFFICIENT DEPENDABLE

British Made by A. C. Costar Ltd., Ilighbury Grove, London, N.S.
S649 r/T1',,,
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THOSE GHOSTS!
FRENCH PLANS
ATLANTIC AIRWAYS RADIO NOTES & NEWS

The Ghost Broadcast
THE B.B.C.'s recent interest in -matters

supernatural has prompted several
of my correspondents to inquire

what I think of ghosts. Frankly, I think
as little of them as possible.

Like most people, I've never seen one,
but I've known people who have. A
one-time colleague of mine, a clergyman,
knew a fellow who spent a night in a
haunted room with a companion. They
agreed nqt to stir, and covered the floor
with a white powder to show footprints
(if any)... When morning came what
appeared to be the footprints of a large
bird were found passing through the room,
though doors and windows were sealed
effectively.

The incident was never explained ; and
though we may laugh at ghost broadcasts
it is curious of how many inexplicable
happenings one hears.

Medicine Man of the Clouds
HAVING noticed some remarks I made

last year about the Flying Radio
Doctor of Australia, " Bushman "

sends me some particulars of the work done
by Dr. A. Vickers
from his base at
Cloncurry, Queens-
land. The account
reads like a fairy
tale, and, what is
more, has many a
happy ending in
real life.

To summon the
doctor from hun-
dreds of miles away,

the prospectors in the Never -Never country
use pedal transmitters," which are like
stand -still bicycles. Each is fitted with a
typewriting keyboard, so all they have to do

is to transmit, is to pedal for, dear life (which
puts on the power) and spell out the message
on the keys. Next thing they know is an
aeroplane circling round-the doctor has
called !

This is great stuff, and I'm glad to hear
that Gaumont-British are going to put it
on the screen for us.

Radio -Path to Move
WHEN I commented on the compliment

the French were paying us in
following our lead by placing their

Empire station near the middle of the
country, I did not know how quickly and
thoroughly the task would be carried out.
Now it is announced that Radio -Colonial

is to be in its new place and working on
50 kw. before the end of the year. (Note
the 50-our Empire stations use a maximum
of 15 kw.)

Radio -Paris, emulating our National
station, will also move to the central site,
and will increase power to 150 kw. before
this year is out.

Carrying It Too Far ?
TIEING enthusiastic is all very well, but

are not some of us overdoing our zeal
for radio ?

There is this case of the chap who went
to a big fight, for
example-I believe
it was the recent
Jack Petersen -Len
Harvey a f f ai r-
paying five guineas
for a seat right up
close to the ring-
side. He took out
his opera glasses,
and then, to the
astonishment of his

neighbours, produced a small box, a pair
of 'phones, tuned in, and proceeded to listen
to a commentary on the fight that was
going on within a few yards of his nose !

Savours of excess, don't you think ? By
the time you have seen and heard a fight,
tuned ' in the commentary on it, and
reviewed it on the " flicks," you have
qualified to the point where you ought to
put the gloves on yourself !

Flying the Atlantic
FURTHER details of those proposed

seadromes alorig the line of an Atlantic
cable make exciting reading. The

project, indeed, seems to be of the feline
slumberwear type (known also as the cat's
pyjamas).

An important feature of such seadromes
is that landing on them is claimed to be
easier than on most existing aerodromes.
No hills' or mountains, no trees or
buildings, no wireless -beam interference
from adjacent stations to worry about. And
the deeply submerged landing -stage sup-
ports would be unaffected by surface waves.

The height of the landing stage, operators'
quarters and so forth would be well above
that of the highest seas, so that fury of the
waters would pass below, between the
slender " legs " of the supporting structure.

What with this scheme, the new Zeppelin,
and the proposed Anglo-American route
it seems that. Old Man Atlantic has had
his day.

GERMANY AHEAD?
S.W. BLANKET
RADIO RESEARCH

An Early Morning Shock
RACK in our February 29th issue I

happened to mention a correspondent
who picked up an American police

message that was divertingly vague-so
vague that the artist and I treated it as a
joke. Another reader now tells of the
opposite side of the picture, revealed in a
broadcast of shear horror.

In this instance the U.S. police broadcast
revealed the discovery of the body of a
man, fully dressed, whom the gangsters
had left dead on the sidewalk after cutting
off the tops of all his fingers to prevent
identification.

This grisly piece of .news crossed the
Atlantic on medium waves ; it had been
broadcast late at night in the States,
corresponding to 4 a.m. by our time.

Welsh Bombshell
IF you have ever absent-mindedly thrown

a lighted match on a big spill of petrol,
or in a can of explosives, you will

appreciate my feelings when opening a
letter from C. J., of
Aberystwyth. A
solid peace split
into a million
crashes !

Without any of
your " Dear Sir "
or " Excuse my
.glove " preamble,
C. J. jumps off the
paper straight at
my throat. Appa-
rently under the impression (erroneous) that
I am depriving Wales of a National station
of her own, he makes out a case for the
Principality with all his powers.

As I stagger back to my corner for the
last round, I am surprised to notice a post-
script saying, " / will admit nobody wants
`The.Silent Fellowship' again." This
brings me up as fresh as a daisy again for
another bout, for though Wales is a moun-
tainous mystery to me, I do know one thing
-that in the eyes of many there the
B.B.C.'s worst offence was the suppression
of the Fellowship.

Has Germany Won?
EVER since broadcasting began Britain

has had more licensed listeners than
any other country in Europe-untii

now. But by the time these words appeal
I rather think that Germany will have
collared the lead.

(Continued on page 53.)
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AN OUTSTANDING RECEIVER-
THERE has been a great deal of criticism for several years of

the policy I have adopted of making the principal set of
the season a four -valve receiver. My return to a second

spell of the limelight of the technical press was heralded by
a three -valve receiver, the S.T.300, which certainly had a
very considerable success. It therefore seems a little like
ingratitude to forsake the public that supported the S.T.300.
But actually this public have probably long since built one
of the more ambitious of my press designs. The fact remains,
however, that by now there must have grown up a very
large new public who do not require a set of such ambitious
character as, say, the S.T.600 or S.T.700.

Experience of the home -constructor public over many
years shows that there are different grades of constructor
and that the public passes from one grade to another, just
as there are three grades at a university-namely, first -year,
second -year and third -year students.

The time has come when I must go back to the earlier grade
instead of progressing in the direction of greater and greater
performance.

After all, there are many different makes of motor cars and
a designer who concentrated on the de -luxe models would
be leaving a vast market to other designers; and it has been
suggested to me that I have concentrated too much on the
more expensive public and ignored what is so often described
as " the good old three -valve set."

Except for a " star " version of the S.T.300, I have not
designed a three -valve set for over four years. The S.T.300
Star was a modification, but it was still-in nearly all its
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-AT A RECORD Low PRICE
essentials-the S.T.300. Now four years is a very long time,
so far as radio history is concerned, and there have been
numerous changes in technique and in ether conditions. Some
of the developments in technique have left me lukewarm
so far as their application to home construction is concerned.
The developments in the ether are, however, beyond our control,
and we must design sets to cope with such conditions. The
problem of selectivity is the greatest looming before us, and
as regards swamping by the local. B.B.C. 'stations, the de-
signer's conscience, any rate my own, has become sensitive
to an extent which would have been thought fantastic four
years ago.

For example, it would not have been thought unreasonable
to give the constructor twenty or. thirty stations in a bad
B.B.C. swamp area. Yet now my own standards are such
that on the S.T.700, for example, I insisted on over fifty
stations being capable of being received within one mile of the
two Brookmans Park aerials.

The designer's conscience (and again I speak for myself for
the moment) has also driven him to seek out methods of recep-
tion which will involve a minimum of control operations while
still giving as efficient a set as possible. The S.T.300 had
a variety of controls, all of which altered wavelength, and cali-
bration was rather a " business." The position of couplers
had to be noted down, and to go back to a particular station
involved a considerable amount of time and a certain degree of
uncertainty. Nevertheless, the great merit was that you could
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CHEAPEST S.T. DESIGN EVER PUBLISHED
get very good results. The S.T.300, and in connexion with ',the S.T.600 and then
other contemporary designs even more so,
did not provide a solution of swamping

developed to a very high pitch of sim-
plicity and efficiency in the S.T.700. This

by the B.B.C. Moreover, this was before step, at one fell swoop, raised the sensitivity
Droitwich was erected, and so that fear- of the set as much as fifty times in some
some source of interference was
not one of our problems.

Two Great Factors
The need for greater selectivity

brought in its train the need for 2.
great sensitivity. The reason for
this is that when the couplers of
the S.T.300 were reduced to give
great selectivity the signal itself
would sometimes be so weak that. 7.
it was not worth receiving. We
then get to the S.T.400 stage
which is the beginning of a
series of four -valve sets. But
there are two great factors which have
made it possible to go back once more to
three valves without prejudicing per-
formance. One of these is that I have
abandoned the attempts made in the
S.T.300, S.T.400 and S.T.500 to obtain
sufficient selectivity in the main set to
cut out interference from the B.B.C.
I have developed that as an entirely
separate problem which is dealt with by
the use of an extractor system first used

put it in a different way by saying that the
S.T.400 used its extra valve chiefly to give
greater selectivity.

In the S.T.600 and the S.T.700 the extra
valve has been primarily used for giving

greater sensitivity, with the result

1.

3.
4.
5.
6.

SEVEN STAR FEATURES
IMMEDIATE TUNING WITH THE AMAZING AUTO -

DIAL.
STATION -SWAMPING ABOLISHED BY TRIPLE

EXTRACTOR.
SPECIAL " EASY -CABINET"
ASTONISHING SELECTIVITY AND RANGE.
ASTOUNDING NEW LOW PRICE LEVEL.
TWO -GRADE SWITCH -CONTROLLED SELEC-

TIVITY.
UN I -PLANE CONSTRUCTION ENSURES

SIMPLICITY.
THE SET THAT GETS 100 STATIONS-ALL BY NAME.

circumstances, as it was no longer necessary
to reduce the sensitivity of the receiver by
reduction of coupler adjustments. The
technical reasons for this will be given in
greater detail later in this article, but for
the moment you can accept it as a technical
fact that by the aid of a Triple Extractor
system, which involves no extra valves, it
is possible to get better results on a foreign
station with three valves than with four
not using a Triple ExtraCtor. You can

* that these two sets will give full
loudspeaker signals from innumer-
able stations, even though the
aerial only consists of two or three
feet of wire lying on the floor.

" Most Agreeably Surprised "
There is a tremendous reserve

of sensitivity in these sets, and
for that reason I have felt more
and more inclined to go back
and see what could be done with
three valves.

I have been most agreeably sur-
prised, and the present receiver, the

Centurion," is the result of my work of
producing with three valves a result which
comes up to my standards of modem radio
reception.

Apart from the actual design of the re-
ceiver itself there are two factors which
contribute to its value under modern con-
ditions. The first has already been dis-
cussed and is the Triple Extractor which
enables the set, even within a mile of the

THE 714/0 SIDES OF 7-1-/E CENTURION C,451Y - CAB/NET
5//6 a PLYWOOD

LEFT SDE- PIECE
(Foe WAVE -CHANGE SWITCH Sioc)
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Fig. 1.-These are the two side -pieces for the " Centurion " Easy -Cabinet. s in. plywood is used; and care should be taken to adhere to the dimensions g;ven.
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LOCAL STATION INTERFERENCE ABOLISHED
B.B.C., to be ..used at its maximum, or
nearly maximum, sensitivity ; whereas, with-
out the Triple Extractor the attempts at
selectivity would so impair signal strength
that very few foreign stations would be
loud enough even to hear, far less to work
a loudspeaker at full strength.

FRONT XEN

valve set once more a type which may be
looked upon with favour and even en-
thusiasm.

If four years ago people were delighted
with the S.T.300, they will certainly be far
more delighted with the " Centurion,"
since it is in every respect a far more satis-

OF

T

5.4

/6'

Ore

yw000

.3.k;

W044 12(0/4.

1

Fig. 2.-The whole of the components are mounted on this 12 in. a 18 in. plywood panel.
Those who do not wish to carry out the drilling operation themselves can purchase the panel

ready cut and drilled.

The second reason is one which has
acquired more and more importance over
the last four years. It is the growing strength
of broadcasting stations. There has been a
rapid progressive increase in the power of
European broadcasting -transmitters. There
is hardly a single station which has not
multiplied its power by several times since
1930. Consequently, four valves-from a
sensitivity point of view-are not nearly
so desirable as they were four or five years
ago. If the process continues, in a few
years' time it may be quite unnecessary to
use high -frequency amplification at all.
In -this connection it is to be noted that
most modern super-heterOdynes .dr not
use an initial stage of high -frequency ampli-
fication.

A Far More Satisfactory Set
The great rising power of foreign stations,

which would be strikingly apparent by com-
paring any list to -day with the correspond-
ing list of stations four years ago, has
brought the three -valve set once more into
the realm of practical politics. I have done
more than my share to put the three -valve
set out of business, but the introduction of
the Triple Extractor and the increasing
power of foreign stations make the three -

A giant scale with over a hundred stations indicated
by name and accurate individual calibration are two

of the features's:7f sthis great -new S.T. design.

factory receiver giving a higher all-round
selectivity, complete freedom from B.B.C.
interference if the Triple Extractor is used, a
sensitivity sufficient to bring in about sixty
stations with regularity and a log of about
a hundred stations all told.

The volume of output will depend upon
the last of the three valves, the type chosen
being left to the constructor. You have
here the oppor-
tunity either of a
large volume on
fewer stations
(i.e. the stronger
stations) or ample
room -strength on
practically all

stations. The small power valve is more
sensitive than the larger power valve and
will, therefore, give louder signals on some
of the weaker stations. For a three -valve
set the small power valve is, for that
reason, recommended, but of course it
has the additional advantage of economy
in H.T. current.

Very High Performance
So far, I have not considered at all the

question of initial cost or upkeep expense.
Performance has been the main considera-
tion in all my receivers, except perhaps
the S.T.300, which was produced at a time
when no one would look at a set having
more than three valves. Initial cost does
remain a very important factor in every
phase of life. V I am not suggesting that you
can do with three valves what you can do
with four, but I do definitely say that you
can do with three valves now what required
four valves some years ago. Moreover, I
suggest that 80 per cent of constructors
*

" I WAS REALLY ASTONISHED AT
THE PERFORMANCE OF THIS

SET."-J. S. -T.
* *
will be able to obtain with the " Centurion "
all that they desire, and certainly far more
than they expect from three valves. I can
assure all would-be constructors that I
would not go back, after four years, to a
three -valve design unless I were thoroughly
satisfied that it would " deliver the goods."

As a matter of fact, I was really aston-
ished at the performance of this set. Perhaps
I have been rather prejudiced against three
valves and have not given them a fair trial
under the two new conditions which I have
outlined above, namely, the Triple Extractor
in swamp areas and the increase in power of
foreign stations. There are, of course, other

THE AUTO -DIAL RENDERS
STATION SELECTION SO

EASY
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SELECTIVITY WITHOUT LOSS OF SENSITIVITY
factors, such as the coil unit and H.F.
pentode valve, which lend distinction to
the technical performance of the " Cen-
turion," and there are equally important
features, such as the method of construction,
the simplicity of tuning, and the special
Auto -dial which enables you to tune instan-
taneously to any named station which has
once been received.

A Big Saving in Cost.
As regards initial cost, the saving is far

greater than one might at first imagine.
Not only are a valve holder, a valve, and
coupling components saved, but costly
decoupling components, which are in the
nature of an insurance against motor -
boating and instability, but which may be
omitted, thus reducing cost, in the case of a
three -valve set. The decoupling compo-
nents which consist of resistances and con-
densers do not contribute to the sensitivity,
selectivity or, in normal cases, the quality
of reproduction. They are really there to
make the set fool -proof against any high-
tension battery or any mains unit. The
cost of these necessary precautions will be
realised when I say that in the case of the
S.T.600 the cost of decoupling amounted
to 151. 6d. In addition to this, several
more shillings go in components which are
precautionary as regards the high -frequency
side of the apparatus. When you deal with
the three -valve set the safety measures can
be cut down drastically without involving
any risk and the " Centurion " here de-
scribed' is quite adequately decoupled and
will work on batteries or a mains unit.

Quite frankly, I have tried to save every
penny possible in every part of the apparatus
but without taking any risks whatsoever
as regards performance. I do not think
that any set has ever been
designed at such a low
cost for anything like the
results provided.

The total H.T. con-
sumption from this re-
ceiver is 9 milliamperes,
and you an use one of
the cheap five- or six -
shilling 120 - yolt high-
tension batteries which
would be quite inad-
equate for four -valve
receivers using large out-
put valves.

The extra consumption
of the four -valve set is
not so much because
there are four valves but
because ono uses a large
output valve. With the
" Centurion " one can use
the very cheap batteries
with every confidence.
The low H.T. consumption
makes the set very
economical to run. When
the H.T. battery requires
replacement one of the
cheap standard types is
once more used.

Having decided that a
very good performance,
coupled with very low

*

*

initial cost, was essential, I then turned my
attention to such problems as ease of con-
struction, certainty of obtaining the author's
own results, and ease of operation. The
system of construction is the simplest it is
possible to imagine. It is the same " Uni-
plane " arrangement introduced in the
S.T.700. All the parts are mounted on a
single sheet of plywood. This system of
construction makes it possible for a planned
view to convey the whole of the wiring, and
perspective drawings are unnecessary. The
arrangement which has been popular for

*
THE POWER SUPPLY

BATTERIES :
H.T. 120 v.-Drydei, Marconiphone, G.E.C.,

Aerialite, Mines H.T. Unit, Linen, Fuller.
G.B.9 v.-Drydex, Linen.
14.T.2 v.-Exide, Lissen. Fuller.

MAINS UNITS :
Ekco, Atlas.

SUITABLE
LOUDSPEAKERS

W.B., Rola, Blue Spot, Amplion, Wharfedale.
(No significance attaches to the order of

makes.) J. S. -T.

many years, consisting of a vertical panel
and a horizontal baseboard, adds greatly
to the complexity of construction, and no
single drawing can convey the positions of
the wires connecting panel components to
baseboard apparatus.

In addition to the single plane construc-
tion of the set itself, I have devised an
" Easy -Cabinet " which consists of three
pieces of wood, a top and two sides, which
are screwed to the panel and then form
a very handsome self-contained receiver

which looks even better than in a conven-
tional cabinet, but which costs only a
matter of 3s. 6d. extra. All the constructor
has to do is to screw these three pieces of
wood to the panel, a matter of a few
minutes' work, and there he has an abso-
lutely complete receiver. If he desires he
can fit a cloth back, but this portion of the
set will usually be facing a wall and will
not be seen. It is worthy of note that most
commercial radio -gramophones have open
backs, while some have an open bottom
and an open back.

Special additional cabinets. for the
" Centurion " have been suggested by com-
mercial firms but I am sure that readers
will be very satisfied indeed with the Easy-

 Cabinet which is included in the receiver and
included in the price of the kit of parts.
The cost of the set is about 56s. 6d.,
which includes the cabinet. This compares
with 72s. 6d., which was the cost of the
component parts for the S.T.300 without a
cabinet, so that you will see there is a very
substantial reduction in cost to the con-
structor, while there are very substantial
additional merits.

Simplicity of Control.
An examination of the photographs and

drawings will reveal the simplicity of the
controls. There is a knob on the left side -
piece of the Easy -Cabinet ; this is not a
control at all, but simply a wavechange.
switch. This switch is part of the coil
assembly, the coil being of the S.T.700 type.
The switch knob is not in any way mounted
on the side of the cabinet ; there is' simply
a hole in the side to permit the switch
spindle extension rod to pass through.

On the right side -piece of the set there is
another switch which again is not mounted

on the side -piece of the
* cabinet but on the main

KEEP STRICTLY TO THESE PARTS
Comp ts. Make Used by Designer.

I '0005-mfd. aerial balancing condenser... .

I Main tuning condenser and long pointer ...
111005-mfd. condenser (volume control)

I '0005-mfd. anode reaction condenser ...
I On -off and change -over switch ..
I Anode reaction choke ... .

1 00005-mfd. grid condenser ...
I '0005-mfd. H.F. by-pass condenser ..

I 01-mfd. screen decoupling condenser
I 1-mfd. condenser ...
I I-megohm grid leak ..

I L.F transformer ... . .

3 4 -pin valve holders ... .

6 Terminals (A., E., H.T.-F1, H.T.+2, L.S.-
+ .)

I Panel 16 in. X 12 in. X 7 mm. . .

I Easy -Cabinet
I Terminal strip 6 in. x in. x Meths in..
3 Aluminium brackets ...
3 Wander plugs (Grid+, Grid --,1, Grid -2).
" Maxamp " Wire ...

Colvern, as for S.T.700.
Ormond R.483 (small, knob pro.

vided, but Graham Farish knob
may be used to match).

J.B., as for S.T.700.
Graham Farish Litlos Log -mid -

line.
Graham Farish do. do.
Graham Farish Turret.
Wearite , marked H.F.J.
Lissen mica.
Lissen mica.
T.M.C.-Hydra T.I7.
T.C.C. type 50.
Erie.
Varley Niclet I :35
Benjamin Vibrolder3.
Belling -Lee type R.

Peto-Scott.
Peto-Scott.
Peto-Scott.
Peto-Scott,
Belling -Lee Midget 1011.
Peto-Scott.

VALVES.
VI, Hivac VP215 ; V2, Cosset- 21ORC ; V3, Cossor 220PA.

Optional Aerial and Earth- Equipment : Aerialite " Levenstrand," Electron
" Superial," Graham Farish " File " Earthing Device.

panel, like all the other
components. ThiS switch
is for switching the set
on and off and also for
providing two degrees. of
selectivity, namely, nor-
mal selectivity and ex-
treme selectivity This
switch is something quite
novel in radio receivers.
I mean the application of
the switch to this par-
ticular purpose. When
the switch is turned to
the left the set is off ;
when you turn it partly
to the right the selec-
tivity is at " extreme:).
When the switch 'Lis fully
round to the right, selec-
tivity is normal This
switch, incidentally, con-
trols volume, but it is
not normally used as a
volume control. It will
be found that signal
strength is zero, of course,
when the switch is off ;
medium when the switch
is in the intermediate
position ; and loud when
the switch is full right.
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11111111116.

EASY TO MAKE -SIMPLE TO OPERATE
What this switch does is to put two
different bias voltages on the H.F. pentode
valve one being zero voltage and the
other, say, -41 volts. The switch is
connected to the- tappings of the grid

Th-RAI/NAL STRIP MEweo FRobibrovER Sipe)
gKes #490/wre 89216a-

4.-- -I"-  -
./7.92:0 .3792,0 .-57321) ,5732.0 I. 0 2 40 102' bta

Fig. 3.-The terminal strip is mounted on two small brackets, the dimensions
of which are given on the nett page

bias battery, which is of the 9 -volt type.
In the full right position of the switch zero
voltage is applied to  the grid of the
pentode. In the intermediate
position of the switch about 41
volts is applied to
the grid.

In other sets that I
have designed using a
variable -mu -11.F.
pentode, I have used
a potentiometer for
varying the bias on
the grid. But in
actual practice I found
that one usually works
the potentiometer at
certain positions and
that on a three -valve
set one could dispense
with the cost (which
is quite appreciable) of
a potentiometer and
simply control selec-
tivity by working the grid at either
zero volts or at a suitable negative
voltage, the latter being used when
one desires special selectivity.

The main tuning knob on the set is the
one which turns the long pointer moving
over the special dial of my own design.
This knob tunes the anode circuit which
is the second of the two tuned circuits in the

*

LOW H.T. CONSUMPTION
"The total. H.T. consumption from

this receiver is 9 milliamperes, and
you can use one of the cheap five- or
six -shilling 120 - volt high - tension
batteries."-J. S. -T.

tilt

receiver. The first circuit, which is asso-
ciated with the aerial, is tuned by the knob
on the left of the panel. This knob is not
calibrated in any way ; you simply turn
the main tuning knob till the pointer is
opposite the station you desire and then the

balancer " knok.which tunes the " aerial "
circuit, is turned. till the station is heard.
The knob immediately beneath the main
tuning knob provides anode reaction,
while the knob on the right of the panel
is the volume control. This is a .0005-mfd.
solid dielectric condenser, which is an

It should be
noted that the
terminal strip
is not mounted
vertically, but at
an angle. Note
also the amaz-
ingly simple and
straightforward wiring.

aerial coupler. It affects the selectivity
of the first tuned circuit, which selectivity
is improved when this knob is turned to the
left ; signal strength, however, increases
if the knob is turned clockwise-i.e. to the

right. This knob is
used not only for selec-
tivity but also for
volume control, giving
a gradual variation.

The Terminals
On this occasion the

terminals which are for
connection to the
accumulator, H.T.
battery, aerial and
earth, are on a small
strip of ebonite screwed

to the back
of the Easy -
Cabinet. T h e

necessary two or three wires between
components and this terminal strip are
connected after the set is built.

The circuit is more or less self-explana-
tory. The special switch calls for some
comment. It is really a combination of an
on -off switch (having two contacts) and a
single -pole double -throw change -over switch
having three contacts. In the circuit the
two switches are shown side by side but
separate. Actually they are all mounted
in the single Graham Farish turret switch.
The change-over..switch puts either zero
volts or 41 volts negative on the grid of the
H.F. pentode ialVe. It shbilld be Pointed
out that the actual voltage may not be

-44 volts, but might be -3 volts or
-6 volts; -41 volts is suggested, but if
you have fewer volts it will mean that
signals will be stronger when the switch
is in the intermediate position.

The reaction, it will be noticed, is ob-
tained by means of an ordinary -0005-mfd.

ONE HUNDRED STATIONS
" If four years ago people were

delighted with the 8.T.300, they will
certainly be far more delighted with the
" Centurion,. since It is in every
respect a far more satisfactory receiver,

 giving a higher all-round selectivity,
complete freedom from B.B.C. inter-
ference if the Triple Extractor is used,
&sensitivity sufficient to bring in about
sixty stations with regularity, and a log
of about a hundred stations all told."-
J. S. -T.

solid dielectric condenser and not by a
differential condenser. The reason is that
it is extremely important that the set should
always tune to the same point when a
given station is being received, otherwise
the calibration would be wrong occasion-
ally. The arrangement shown is found to
be the best for curing the troubles which

arise through altera-
tion of tuning with
different values of re-
action. A condenser
of .0005 mfd. is con-
nected from the anode
of the detector valve
to the negative of the
filament, and this
value is important
and should not be
altered.

The Triple Extrac-
tor is a separate box
containing a Triple
Extractor coil and
three air -tuning con-
densers. The Extrac- -
for coil consists of
two medium - wave

coils and a long -wave coil, all being
of efficient iron -cored type. A tuning
condenser is connected across each of
these three coils, a small knob being

Used for tuning the condenser. No cali-
bration is necessary, and therefore the
condensers
are 'not pro- MOUNT/N6,6)24CeET
vided wit
dials. iz-OR 72/APET514//Tai

The Triple
Extractor
unit has two
external ter-
minals, one of
which is

Fig. 4.-The
turret switch is
mounted, on the
panel by means
of this bracket.
the spindle pro-
truding through
a hole in the
cabinet side -

piece.
/4...574e6 .44thwi Af /eh',
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THE S.T. "CENTURION" THE SET
connected to the aerial and the other to the'
aerial terminal of the receiver. The unit is
placed near the set or on the window-
sill, or at some other convenient point
between the lead-in and the receiver.

The purpose of the Triple Extractor is to
keep out the three stations most likely to

ge4CRET /b..? ZripmidvAL ,rxmo
(7isv aeeceErsARE area)

1.-rova
AL/M/N/1/4 I

Fig. 5.-Here are
details of the two
brackets for theterminal strip.
These brackets
are bent so as to
allow the terminal
strip to slope.

give trouble, namely, the Droitwich station,
which is tuned out by means of the middle
knob, and the local Regional and medium -
wave National stations. For example, in
Glasgow one would set the two outer knobs
to tune out the Scottish National and
Scottish Regional stations, while the middle

knob could be used for cutting out Droit-
wich, although as this station does not give
trouble in Glasgow the knob could be set
to some value where it does not cut out a
long -wave station. Readers in Birmingham
will very much appreciate the cutting out of
Droitwich but they only have one medium -
wave station to worry about, so that one
of the other medium -
wave knobs need not be
used ; it can be set to
the Midland Regional
programme-Le. to the
same station as the other
medium -wave knob. Con-
structors in London will
require. all three knobs.

Extractor Optional

Whether you build the
Triple Extractor unit or
not is a matter -for your
own judgment. This will
depend upon where you
live and to what extent
you wish to receive stations close in wave-
length to interfering B.B.C. stations. If
you do not mind a certain amount of .
overlapping near the wavelengths of the
B.B.C. stations, you do not need the
Triple Extractor. Likewise, if you do, not
live in the swamp areas there is no
necessity at all why you should build the
Triple Extractor 'unit.

The selectivity of the " Centurion " as
it stands without the Triple Extractor is
very good and my advice, therefore, is to

build the set exactly as it is and then later,
should you wish to add the Triple Extractor
you can do. so. I have not the slightest
doubt but that the set as it is will give
complete satisfaction to most readers,
while those living under severe swamp con-
ditions can add a device which once for
all will stop all interference from the B.B.C.

CAB/NET Tao (06-Arrov00)

Fig. 6.-You don't have to be a skilled cabinet maker to build the
Centurion " Easi-Cabinet." The addition of three pieces of wood,
viz., the top and two sides, to the panel provide a handsome and

inexpensive cabinet.

without in any way cutting down the
sensitivity of the set for foreign station
reception.

The dial is the same as that for the
S.T.700, and marks, in the opinion of those
who have used it, a new era in the easy
finding of a station. It will be seen that
there are over a hundred stations arranged
in two semi -Circles. The outer semi -circle
is for the medium -wave stations, while the
inner semi -circle is for the long -wave stations.
In between the two sets of stations named

THE CIRCUIT OF THIS GREAT NEW RECORD -BREAKING " THREE "
Ogr-1-0

0 I.. rilt
acce.1.4744.1.2.Cerr- ..e:iiire.0-c.t.ect to E. Z.S.-/- co,z,zactiatet Co X! TV -2. 7itintha4

The total anode current consumption of the " Centurion " is only 9 milliamps, yet it has sufficient sensitivity to bring in about sixty stations with regularity and
log of about a hundred stations all told.
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THAT RECEIVES ONE
will be found two thin semi -circular lines
close together. These are called the dot -
lines. The outer one is used for the medium -
wave stations, while the inner one is used

THE FIRST S.T.
THREE-VALVER
FOR FOUR YEARS

for the long -wave stations. The method of
using the dial is to tune to a station accur-
ately using reaction and not having the
signal too loud, and then to mark a dot
with a pencil on the outer dot -line (if the
station is on the medium waves). Then join
this dot by means of a straight pencil tine
to the end of the name of the station being

*
DELIVERS THE GOODS

" I would 'not go back, after four
years, to a three -valve design unless I
were thoroughly satisfied that it would
detiverthe goods. 8.-T.

33
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HUNDRED STATIONS !
received. This is done for' all the stations
you can identify. The same procedure is
adopted for the long -wave stations.

The great merit of this -arrangement is

The coil unit used in the
" Centurion" is specially
designed to cope with the
crowded ether conditions
existing to -day. Near it
will be seen the two air -di-
electric variable condensers.

that you can always
move the painter to
the dot of the station
you desire and you
will then be absolutely
certain of being
exactly tuned in. This
puts the constructor
in a position far diff-
erent from that of a
listener to a commer-
cial set where the
station names are, in
nine cases out of ten,

only approximately calibrated. To be able
to go instantaneously to any desired station
in this way is -a joy to anyone who has
previously had to rely on guess -work or on
calibration numbers written on a scrap of
paper. The object of the dot -lines is to
enable one to be sure of absolutely accurate
calibration even though component parts
may differ slightly. It is quite im-
possible to print a dial which will be exact
for every set made, as condensers and
inductances vary very slightly but quite
sufficiently to put any calibration "-out."
The only difference then between one

tee*
THE TRIPLE EXTRACTOR
The Triple Extractor makes it

possible to get better results on a
foreign station with three valves than
with four not using the Triple
Extractor.

....0 11110.01110.4 .4r

" Centurion " receiver and another as
regards calibration- will be a slight differ-
ence in the angle of the line joined to
the dot and the - station named, which,
of course, does not matter at all.

The knob on right-hand side of the
cabinet provides two degrees of selec-
tivity, viz., normal selectivity and

extreme selectivity.

MY friend Robinson is young, keen and
intelligent. What he lacks in experi-
ence he makes up for in pushfulness.

Incidentally, he runs a set -repairing busi-
ness.

It was while repairing a small set that he
put his foot in it. The set was very erratic
in its behaviour, and he was repairing it
while it was running, which is quite safe
if you know what you are about.

Unfortunately the set was rather a
compact one, and my friend grew hotter
and hotter, and more and more impatient
as his efforts to " cure " the set were
unavailing. Finally he located the trouble
,-or thought he did-in an obscure con-
denser in an awkward corner.

How to get at the condenser was the
trouble.

TOO HASTY !
It pays the Service -man to study the

watchmaker's methods.

Now my friend was already fretting and
fuming about- having so much trouble
finding out the cause of- the complaint.
Consequently, he should have studied how
a watchmaker goes about his job. Working
with a delicate mechanism like a watch he
has to be careful. It would not do to get
exasperated if a- wheel refused to go in. or
come out.

The watchmaker, when he finds a particu-
lar job trying to .the nerves, does not
become rash, and smash something. He

calmly puts down that particular piece of
work and takes up a fresh piece. After
a time he forgets his annoyance, and is able
to tackle the job in a saner frame of mind.

This is :what Robinson should have done.
Instead, however, he first tried to get at
the condenser with his fmgers7theri with
a screwdriver, and finally, just when he had
forced his long-noifed pliers through a
tangle of wires to reach the offending com-
ponent there was a flash and four valves
gave up the ghost.

There i,s a very sound psychological
reason why he could have successfully
repaired the set if he had smoked a cigarette
after having found out the cause .of. the
trouble and before starting to remedy. it.
Quite independent of the fact that he
should have disconnected the H.T.

W. N.



34

HOW TO MAKE

THE TRIPLE EXTRACTOR
CUTS OUT YOUR LOCAL STATIONS

LIKE A KNIFE!

IF
you use .0005-mfd. air condensers of other
makes you will most, probably need a larger
kox. , You must not fit your condensers

closer together than described, and the coil
assembly should not be nearer to the side of
box or nearer to condensers.

N.B.-The Extractor condenser used in
S.T.600-- should not be used, but the better
Ormond; condensers, e.g. as used in S.T.300,
S.T.400 and S.T.500, are all right. The efficiency
of the condensers is of extreme importance ;
for that reason, I have given as alternatives to
Polar only condensers proved on measurement
to be satisfactory.

THE COMPLETE
UNIT

This is the Wearite model of the Triple Extractor
which can be purchased ready made.

(a) Collect and examine (handling carefully)
" the three specified -0006-mfd, air variable con-

densers and the Wearite Triple Extractor coil
assembly which I designed for this unit.

(b) Using Fig.. 7 and Fig. 8, mark out and
prepare the wooden top and sides of box,
unless bought prepared.

FORMING THE BOX

(c) You are now going to build
the box. Lay one end -piece of
box, face upwards; on a table.
'Knock in about in. deep four
fin, ordinary nails at the points
indicated in Fig. 7. Hold one side -
.piece vertical on end. Driving
in two of the nails in the prepanil
end -piece, nail end -piece to side -
piece. Drive the other two nails
through into the end of the other
side -piece which is held vertical
on end,

Drive four ordinary 1 -in. nails
in. into other end -piece in the

same way and complete frame
of box. Now lay drilled wooden
panel right way up on the table
and knock in about in. deep
six I -in. Ordinary nails in position's
marked on Fig, 8. Lay panel
on box frame and hammer in the
nails. Sand -paper any rough
edges and, if desired, stain. (I
used Jackson's-of Mitcham, Sur-
rey-oil 'varnish stain, walnut
'shade, a size 6 tin being more than
enough for both set and Triple
Extractor.) -

(d) 'Using two j -in. No. 6 B.A.
countersunk -head brass screws
and nuts, fix the triple Extractor
coil assembly inside 'the box the
right way round. Fit terminals Al and A2. Fit
the three Polar -0005-mfd. condensers. Write
with a pencil the markings Cl, C2 and C3
on the ends (not vanes) of condensers in -order
shown on. diagram. This will enable you to
identify each condenser.

(e) Preferably -using " Maxamp '! wire in the
'manner described in the Rapid 'Construction
Guide, wire up as follows : (do not confuse coil
numbers with wire numb'ers ; wire numbers
are in circles). Tick off wire numbers in list
as connections are completed.

Wire (1).' C3
fixed vanes
terminal, at
side joins coil
terminal- 3. -

Wire (2). C2
fixed vanes
terminal at
side joins coil
terminal 2..,

WIre.(3); Cl
fixedvane§
terminal at
side joins coil
terminal 1.

Wire (4). A2terminal
joins coil
terminal 1.

Wire (5). Alterminal
joins coil
terminal 4.

Wire (8). Coil
terminal 4
joins C3 mov-
ing vanes
terminal on
top.

Fig. 7.-Two each of the pieces of wood shown above are
required for the Triple Extractor box, the end -pieces being marked

out as indicated for the nail holes.

Popular Wireless, llareh 21st, 1936.

/PLE EXTRACTOR UNIT
VIEW FROM UNDER/VE.4TH

The whole of the wiring of the Triple Extractor can be seen in the
above diagram, and in this unit, as in the mains set, Uniplane

construction has been carried out.

Wire (7). Coil terminal 3 joins C2 moving
vanes terminal on top.

Wire (8). Cell terminal 2 joins Cl moving
vanes terminal on top.

(f) Check wiring by asking a friend to read
out the above wiring :instructions while you
look at Triple -Extractor. In ease of error, -
'correct at once.

(g) Fit knobs of condensers.
THIS COMPLETES TRIPLE RETRACTOR.

J. S -T.

HOW THE PANEL IS DRILLED
PLAN OF UPPER SIOE OF EXTRACTOR PANEL - -TV PC 1141000

NAIL HOLE NA/L NOLE5

2V-1

V

,3*;

I-/
2.

/-1
(Nria elk - rte.-41°-

2C
NAN. NOLE ALL

Se
DETAILSCOEXTRACTLWANEL.

5%"

Fig. 8.-The panel is marked out and drilled in accordance with
diagram. It is secured into position by six nails as described.

this

THESE ARE THE PARTS REQUIRED FOR BUILDING THE TRIPLE EXTRACTOR
COMPONENTS

i Triple Extractor iron -core coil ..
3 0005-mfd. air variable condensers

I. Wooden box -5 wood pietes
2 Terminals, Al, A2 ..

MAKE USED BY DESIGNER
WEARITE
POLAR No. 4 with knob

(mention S.T.700).
PETO-SCOTT
BELLING -LEE (type R.) ..

SUITABLE ALTERNATIVES

J.B. " Popular Log " (without dial or slow motion, but with
small knob), Ormond 8.483 (log condenser) with small knob.
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PETO -SCOTT PILOT AUTHOR KIT
EXACT TO SPECIFICATION

I MPO RTA b
NTaPrIeLOTonAlyUTHobOtRa.nKaIT1Se

direct from Peto-Scott. We cnn supplyany Kit featured in this journal duringthe past three years. Miscellaneous Com-ponents, Parts, Kits, Finished Receiversor Accessories for Cash or C.O.D. or N.P.on our own system of Easy PaymentsSend us a list of your wants. We willquote you by return. C.O.D. orders valueover 10:- sent carriage and post charges
paid (GREAT BRITAIN ONLY). Hire pur-chase terms are NOT available to Irish
and Overseas Customers.

-Peto-Scott 1936
UP-TO-DATE SENSITIVE S.C.3 KIT

SEND FOR FREE BLUEPRINT

The latest Peto-ScottKit Set triumph! Thelast word in Sensitivity, selectivity and
high fidelity repro-
duction under modernbroadcasting condi-tions.

2 -gang Air Di-
electric Condenser

O Automatic Grid
Bias

 Full Vision Slow
Motion Tuning

 Detector, S.G., Pentode Valves
 Modern Air -spaced Coils
KIT 4 tA comprising all

parts. including
ready drilled chassis and panel,
less Valves, Speaker, Cabinet.Cash or C.O.D. Carriage
Paid, 35/ -,or 218 down and 9
monthly paments of 4/,
KIT 3,' with valves. Cash or C.O.D. Carriage
Paid, 82/19/9, or 5/ Deposit and 11 monthly
payments of 5/6.

AMERICA DIRECT-
ON YOUR PRESENT SET.

Do you know that you can hear world-wide pro-
granimes on your existing set? Simply build the

PETO - SCOTT 1936Universal Short Wave
ADAPTOR - CONVER-
TOR KIT (covers 13-
80 metres). and this his;
einating unit instantly
and without alteration
converts your A.C. or
battery set to a modern
All -waver.

TWO HOURS TO BUILD-A LIFETIME
OF ENTERTAINMENT

KIT" A" CCA.SHiatflePaid.
oTi :19 : 6

Or 46 down and 10 monthly payments of4;.2
All parts for building, including full-size Blueprint
and assembly instructions, less- cabinet.

tiepin FOR PULL DETAIL-. sad FREE BLUEPRINT

1936 GRAMOMOTORS 1936
GARRARD A.C.6 Induc-
tion Electric Motor
lillustrated). Complete with
12in. turntable, 12in. Unit
Plate a n d
fully 'auto-matic
Switch. For

A.C. mains only. Send only 216; bal-
ance in 11 monthly- payments of 41..
Cash or C.O.D. Carr. paid. a21216.GARRARD Type " B' RADIO-
GRAM UNIT, with A.C.6 Induc-
tion Motor. A.C. Mains 100-250-v..
50-60 cycles. Automatic stop. On
motor -plate with pick -tip and tone -arm.Cash or C.O.D. Carriage Paid,

only: list:ince in 11 monthly paYill

Model 369 P.M. Speaker. Sidi -
a blc for any out put and incorporat -
Mg improved Microlode device. Cash
or C.O.D. Carr. Paid, £2/210, or

Yours for 2/6 down,
balarite in 11 monthly
payments of 4/..W.B. StentorianJunior Model
36J. Cash or C.O.D.
Carr. Paid, 481/12/13,
tar- 2/6 down - and
11 monthly_ pay-
ments of 31-.

12tn. turntabt,
£3  2 ' 6. Seoul

of 5'9.

ANY ITEM SUPPLIED SEPARATELY-ORDERS OVER 10/ -

SENT C.O.D. CARRIAGE AND POST CHARGES PAID

CENTURION KIT -A" £2 :16:6
These are the Parts used by Mr. John Scott -Taggart
and CONTAINED IN PILOT AUTHOR KIT "A."

s. d.
2 Peto-Scott ready -drilled and polished cabinet

side pieces I cabinet top, and 1 grid bias bat-
tery spar with 6 screws ... ... ... ... 3 6

1 Peto-Scott panel, 16" x 12', with 7 screws 3 3
1 Peto-Scott terminal strip, 6"X 1,1, ... ... s
3 Peto-Scott aluminium brackets, with nuts

6
I Colvern coil unit ... ... ... ... ... 12 6
1 Ormond aerial balancing condenser ... ... 4 0
1 J.B. main tuning condenser with long pointer 5 6
2 Graham Farish log -mid -line condensers ... 4 0
1 Graham Parish turret switch ... ... ... 2 0
1 Wearite anode reaction choke ... ... ?2
2 Liman mica condensers ... ...
I T.M.C. Hydra fixed condenser ... .. 9
1 T.C.C. fixed condenser .:. ... ... 2 6
1 Erie grid leak ... ... ... ... ... I 0
1 Farley Nielet L.F. transformer ... ... 7 6
3 Benjamin Vibrolder valve holders ... ::: 2 6
6 Belling -Lee type R terminals ... ' ... 1 6
3 Belling -Lee Midget 1019 wander plugs 6

Connecting wire, screws, flex ... ... ... ::: 1 7

KIT " A," CASH OR C.O.D. Carr. Pd. £2 16 6

STRUCTAKIT
COMPRISES 0 2 Peto-Scott
cabinet side pieces, cabinet top and
battery spar, all drilled and
polished with screws.. Drilledand polished walnut veneered
panel, with nickel -plated screws.
 Drilled ebonite terminal
strip. III 3 brackets and 2 nuts
and bolts. Exactly as specifiedby Mr. John Scott -Taggart.Cash or C.O.D., 7;6. Postage
9d. extra.

CASH
OR C.0.0.

CENTURION CABINETS

CONSOLETTE
(Illustrated). Abeauti.
ful cabinet built front
the finest woods, Aus-
tralian walnut veneered
front and wings, attrac-
tive corded silk fret
backing and complete
with speaker, baffle -
board and battery shelf
Overall dimensions
W. 20", H. 24", D.12t"
Cash or C.O.D..33/, (Carriage and
packing 2;6 extra).

TOURS FOR Balance in5, monthly
= payments

of L

TABLE MODEL Exquisitely designed walnut
finishedExquisitelycabinet with sloping front
and crossluraded moulding. Con-

streeted of carefully selected wood and
hand French polished. Overall dimensions Yours For

C.O.D., '17/6. (Carriage and part pack -
W. 18tr, H. 14e, D. 12'. Cash or
ing 2!6 extra).

Balance in 5 monthly payments of 4/-.
truasnt,ixt igrnenwalnut sveneered front.,a.atTYPE " LL "
fret with corded silk backing..

Speaker baffieboard. Lift -up lid. Overall YOURS FORdimensions : W. 204", IL 153", D. 143".Cash or C.O.D., 3716. (Carr. and 5/Wpart packing 2,6 extra.)
Balance in 6 monthly payments of 6 6.

S.T.700
BATTERY
VERSION

KIT "A" Cl'aSr',:;ec:a3 £3 : 19 : 6
or 7:- down and 11 monthly payments of 7/6.

KIT 't B." Cash or C.O.D. Carriage Paid, £5/11/6.
Or 10/- dawn anti 11 monthly payments of 10/3.

KIT " CT."- Cash. or- 0.0)D. Carriage Paid,
Or 12/- down and 11 monthly payments of 12 -.

KIT " CC." Cash or C.O.D. Carriage Paid: it 16/6.
- Or 13/6 down and 11 monthly Pakturitta,of 13/6.

KIT " CLL." Cash or C.O.D. Carriage Paid, £719'0.
Or 13/9 down and 11 inonthly payments of 13/9.

CASH or C.O.D. CARRIAGE PAID.

Complete Kit of components exactly
as FIRST specified and used by Mr,
J. Scott -Taggart, and shown in
detailed list in centre Column, but
less valves. Extractor Kit and Peto-
Scott cabinets.

Yours for .5,1- down and 12
monthly payments of 5

KIT
B

Carriage Paid £3:19:6
 OR YOURS FOR I

Balance in 11 monthly
payments of 7, 3

As for Rif "A," but including set of 3 111::, I .i.iit e int it
valves. less cabinet and speaker.

KIT CASH Of C.O.D.
Carriage Paid £4:17:0

r, OR YOtiRS FOR[t CT Balance in 11 monthly
t;

a 91
payments of 8/9 .

As foil Kit ".A." hut including FIRST St't.C1 el it!,
valves and Peto-Scott Centurion Table Cabinet.
li-ho speaker.

CASH or U.0.1).

7131

KIT CASH or C.O.D.
Carriage Paid £5:14:6

-  OR YOURS FOR
Balance in 11 monthly

payments of 10/8
As for Kit " A," but including FIRS :siFt ktlili
valves and Peto-Scott upright Consolettc cabinet, 01,1
speaker baffle. Less speaker.

KIT :. Ca ages aids . £5:17:0
"CLL " payments of 10/9

talance in 11 monthly 11 0'90. YUILIna FOR

As for Kit "A," but including FIRST SPECIFI I, 1,
Consolette cabinet, with speaker baffle, lies speak-,

" C C " 1O'61

CENTURION EXTRACTOR UNIT
s. a.

I PETO-SCOTT Extractor plywood panel and
4 side -pieces, all ready drilled and French
polished, complete with necessary screws ... 2 0

-1 WEARITE Triple Extractor iron -core coil ... 7 6
3 POLAR No. 4 0005 -mid. condensers ... 13 3
2 BELLING -LEE "11 - terminals, Al, A2 ...

MAXABEP connecting wire and screws ... 9

Extractor Kit, Cash or C.O.D. Carr. Paid 4 0
If Extractor Kit is required with the Kits" A," " 8," " CT," " CC " and " CLL," add£1/4/0 to Cash or C.O.D. prices, or 2,3 todeposit and to each monthly payment.

CENTURION
FINISHED
INSTRUM ENTS

Built with FIRST SPECIFIED COMPONENTS.
Complete with valves. Fully Assembled in Walnut
Cabinet and Ready to Play. Aerial Tested on Actual
Broadcasting. Accomodation for all Batteries which

are extra.

TABLE MODEL CONSOLETTE
Cash or C.O.D. Car- With Porn-Scottii.linatelnid
riage Paid, £5117/6. speaker. Cash or C.O.D.
Deposit 10/-; balance in Carriage Paid £7114!6.
11 monthly payments of Yoursfor 15/-; balance iu
10/9. 11 -monthly pay'inents of

14/.

TYPE " LL " matchedt t 5.3 de luxe
speaker, Cash or C.O.D.Carr. Paid, E8/12/6 or 15, -

down: 11 monthly payments of 1519.
Sehd Tor illustrated leaflets of Pero -Scott Recom-

mended Cabinets and Finished Instruments.

SEND VO !IORURENORDIREci NOW

PETO-SCOTT CO., LTD., 77 (P.W.15), City
Road, London. E.C.1. Tel.: Clerkenwell 9406,7,
62 (P.fr .15), High Holborn., London, W .E.1. Hol 3248.

Please send me CASH/C.O.D./E.P. 

NAME

ADDRESS.

P.W.15
I ant also interested in
Please Rend me FULL de

16a4( .oti Post- -CASHrC.O.p.-EASIWAY
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AN OUNCE OF EXPERIENCE
IS WORTH A POUND OF WORDS

THE TELEGRAPH CONDENSER .COMPANY LIMITED.
WALES FARM ROAD N  ACTON LONDON W 3

M8615
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A GOOD FC NDATION
FOR BUIL NG ANY

BATTE S ET

H.T. current is the life -blood of the set. A Milnes
H.T. Supply Unit wilt keep that life-giving current
cirqnlating strongly and vigorously. No off-colour
days, no gradual languishing into feebleness. A
Milnes 'Unit will: keep your battery set perpetually
young beeause it is the only H.T. batteryin the world
which starts each day's and every day's listening at
full voltage.

The -Milnes Unit never has a chance to run down
because by means_ of a simple, reliable and ingenious
series -parallel switch, it recharges automatically from
the L.T..whenever the set i3 not in use.

J. S.T. knows the value of the
Milnes Unit. He specified it for
the S.T.700. He recommends it
again for the " CENTURION."

A Milnes Unit is not only the most efficient-it is also
the most economical form of H.T. supply. Sole
running costs-for H.T. and L.T.-are the charging
of one L.T. cell per week-a few pence at most.
Use a Milnes Unit and end H.T. troubles and expense.

POST THE
COUPON

TO -DAY FOR
FREE

DESCRIPTIVE
BOOK.'

I.F.S. Enquiries
only to Kelly &
Shiel, Ltd., 46;
Fleet St., Dublin,
All other enquiries
to Milnes Radio
Cq., Ltd., Church
St., Bingley, Yks.

MILNES RADIO CO., LTD.,CHURCH ST.,
BINGLEY, YOKS.

I Please send me your Free Book about the Milnes
I Unit. No obligation.

II NAME..

STREET

TOWN

I COUNTY C5.
PLEASE WRITE IN BLOCK LETTERS.

I Stick coupon to envelope flap to avoid toss.
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THE "CENTURION"

RAPID CONSTRUCTION GUIDE
THE SAFE ROAD To SUCCESS

THIS Guide is as detailed as previous- ones
of mine, although the set is much simpler
to construct. The absolute novice is

told where to start and what to do, even to
the best way of pushing in a pin ! If you
prefer, YOU CAN BUILD THE " CEN-
TURION " FROM BLUEPRINT ALONE.
But tens of thousands have reported that my

- Rapid Guides save them time and- guarantee
success.

If you have bought a complete kit, including
my " Easy -Cabinet," or if you have bought a
kit of the Easy -Cabinet,
cross out. sections C,
D, F, J, K.

(A) Collect and ex-
amine required com-
ponents. Check each
item to see that it
corresponds to my list
of parts actually used.
Handle J.R. tuning
condenser with care,
keeping moving vanes
closed. Bending . of
vanes would affect
calibration of station
names.

(B) Tighten ter-
minal securing nuts
(not terminal heads)
on components where
necessary.

(C) Using Fig. 2,
mark out on the front
(not back) of panel
the positions of the
holes. With a fine -
pointed braclAwl prick
all the hole positions.
Using a /1 --in. twist -
drill, start each Fin.
hole carefully, using
light pressure and turn-
ing the drill in a
reverse direction at
first ; this is to avoid
splitting the veneer.
Continue drilling these
Fin. holes in ordinary
way. Centre -bits are
recommended for all
the remaining larger
holes in panel, but
twist -drills may be used. Drill these holes.

(D) If you are -going to use my Easy -Cabinet
system and have not bought the pieces ready
prepared, carry Out instructions in this section
(D). If you have bought the pieces ready
prepared, skip this section (D). Cut to size and
drill cabinet top (Fig, 6), drilling fin. holes as
advised above. Using Fig. 1 and keeping
to the order of drawing the lines shown, mark
out the cabinet side -pieces on the sides which
will show.

(E) Take the left-hand (looking from front)
side -piece and top -piece and hold them together
and resting on a flat surface. Prick with a
bradawl through the prepared holes in the
-top-piece into the top of the side -piece. Insert
two Fin. No. 4 round -head brass screws and
screw top -piece to side -piece.

Now do the same with the other side -piece.
Lay the assembled top and sides aside.

(F) Mark out and drill the terminal strip
as Fig. 3. Prepare two mounting brackets
as Fig, 5.

(G) Fit two mounting brackets to inside of
the terminal strip using Fin. 6BA round -head
brass screws and nuts, these screws going
through the Fin, holes in strip.

(H) If you wish to stain the side -pieces and
top, do so now. (I used Jackson's, of Mitcham,

Surrey, Oil Varnish Stain, colour walnut,
size 6 tin.)

(J) Cut out, drill and stain the spat (see
Fig. 9) which holds grid -bias battery in place.

(K) Lay the panel face downwards on a
cloth -covered table (to avoid scratching veneer).
Lay blueprint right way round on back of
panel. Keep blueprint steady with a weight.
Using bradawl, prick through to panel the
fixing holes of all the component's that -go On -
the back of the panel. If in doubt about any
holes, check by laying component over its

UNI-PLANE

The construction of the " Centurion "
Taggart in the S.T.700. There are
component is mounted on the panel

STANDS FOR SIMPLICITY

is based on the Cnisplane system used so successfully by Mr. Scott -
no awkward wires to run from the panel to a chassis. Every
itself, and the actual construction of the set is the simplest thing

imaginable.

picture. Remove the blueprint. Using
blueprint as check for their positions, screw
down the following in order given : S.T..700
coil unit with extension piece, I -in. No: 4
round -head brass screws being used ; three
Vibrolders (get them right way round), using

No. 4 round -head brass screws ; bend up
the soldering tag which projects from terminal

_ G on V2 valve holder ; two Lissen mica con-
densers; using Fin. No. 4 round -head brass
screws, taking extreme care that the right
capacities are put in the right place, as these,
condensers look alike from the top ; Niclet
transformer (right way round), using I -in. No. 4
round -head brass screws ; Wearite screened
choke (marked H.F.J.. although catalogued
II.F.P.J.) with its earthing -tag to correct side
as shown in blueprint, using fin. No. 4 round-
head brass screws ; 1 mfd. (T.C.C1) condenser,
using fin. No. 4 round -head brass screws.
Bracket for Turret switch. Fit Turret switch
on bracket. Fix knob. Fit volume control
condenser without knob. Fit reaction con-
denser without knob. Fit aerial balancer
condenser without knob. Taking care that the
whole panel will not rest on the spindle of the
J.B. main tuning condenser (whose moving
vanes should be closed), fit the J.B. condenser
(without knob and pointer) to panel, putting

its bush washer, on the front side of panel
under fixing nut, which should not be too tight.
THIS COMPLETES THE FIXING OF COM-
PONENTS.

Now you are going to wire the compOnents,
and for this you need the blueprint.- -

Lay panel face downwards resting it on two
books or cloth -covered blocks of wood; this is to
prevent scratching of veneer and to prevent
pressure on control spindles.

The recommended wire is of the kind that
permits the insulating covering to be slipped

back, revealing the bare
end of the wire. "Max.
amp " wire by Peto-
Scott is about the
best I have tried.
and is also of suitable
thickness. It is
strongly recommended
as being very much
easier to use than
bell -wire or similar
stiffish wires. My
advice is to use it as
follows :

Cut off 6 -ft. lengths
at a Unto 'from the
evil, as required. Push,
back insulation about
1 in. and, without in-
creasing this inch, slide
the bunched -up fullness
of"the' insulating cover-
ing well back along the
wire. Using only about

- Fin. of the bared end,
connect the wire loop-
ing it (preferably clock-
wise) round under the
terminal -head 'of the
component to be wired
up. Shape wire along
route -indicated in blue-
print and a referenee,

. if desired, to the photo-
graphs.

Allow an extra fin.
on the length Of the wire
for. connection to the
terminal it is going to.
Cut through -the insu-
lated wire, slip insula-
tion back k -in. and,

without increasing this fin., work the bunched -
up fullness back along the wire, thus covering
the bareness at the starting:end. Now loop the
finishing end (preferably clockwise) under its
terminal -head. This detailed, account is of a
process which actually takes only a few seconds
and will enable you to do the wiring more neatly
and in double-quick time.

(L) USING BLUEPRINT, WIRE UP THE
BASEBOARD COMPONENTS. Do not finally
tighten any terminals until all the wires are on.

(1) Coil unit terminal 10 to VI valveholder
tern -anal G.

(2) Coil 'unit terminal 9 to VI valveholder
filament negative terminal. -

(3) Vl.Valveholdee filament negative terminal
to V2 valveholder filament negative terminal.

(4) V2 valveholder filament negative terminal
to reaction choke screen (fixing screw).

(5) Reaction choke screen (fixing screw) to
Niclet core (fixing screw).

(6) V2 valveholder filament negative terminal
to 1-mfd. condenser.

(7) 1-mfd. condenser to V3 valveholder
filament negative terminal.

(8) V1 valveholder filament positive terminal
to V2 filament positive-terrninal. '

(Continued on next page.)
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"CENTURION" -A 1936 S.T. DESIGN
(9) V2 valveholder filament positive terminal

to V3 valveholder filament positive terminal.
(10) Coil unit terminaT 2 to aerial balancing

.condenser fixed vanes terminal; -

(11) Coil unit terminal 3 to aerial balancing
condenser moving vanes terminal.

.(12) Coil unit terminal 6 to 1-mfd. condenser.
(-13) Coil unit terminal 3 to turret switch

terminal A.

,947-76,py C2.4MP/NG .SPAR.

67/6" Si

34*

4
Fig- 9.-The grid -bias battery is held in position against the side of the

cabinet by a length of A' -in. plywood cut and drilled as shown above.

(14) Turret switch terminal C to VI valve -
holder filament.negatiVe terminal.

(15) Main tuning condenser fixed vanes
terminal to :00305-mfd, grid condenser.

(16) Coil imit terminal 5 to main tuning
condenser fixed vanes terminal.

(17) :TIC 015-mfd. grid condenser to V2 valve -
bolder grid terminal.

(.1.6),,Main tuning, condenser moving vanes
terminal to V2 valveholder filament 'negative
terminal,

(19) Reaction condenser moving vanes ter-
minal' to coil unit terminal 8.

(20) Reaction, condenser 'fixed vanes terminal
to .0005--infol. fixed mica condenser.

(21)'76005-mfd. fixed mica 'tenderiser to
reaction Choke.

(22) Reaction choke to V2 valveholder anode
t ermine].

(23) .0005,nifd.. fixed mica condenser to
V 2 valveholder filament negative -terminal.

(24) Reaction choke to Niclet terminal P.
(25) Niclet terminal H.T. + to 1-mfd, con-

denser.
(26) Niclet terminal a to V3 valveholder grid

terminal.
(27) VI valveholder screen -grid terminal

marked A via .0I-mfd. tubular condenser to
V1 valveholder filament negative terminal,

(28), V2 valveholder grid terminal via
1-Megohin to' V2-valveholder filament positive
terminal. ,

CA' Turret switoll terminal E to V3 valve
filament positive terminal,

(30) Coil trait terminal 4 to lead for subsequent
connection -to anode of H.F. pentode VI.

(3)) Volume control fixed vanes terminal, to
unit terminal 1.''

Each grid -bias lead h prepared as follows :
Take a suitable length of " Maxamp " wire,
and prepare it as usual to have 4 in. of hare
wire at each end, Bend one of the ends t in.

THE EASY -CABINET
The " Centurion " is built into an

" Easy -Cabinet," which consists of
three pieces of wood; a top and two
sides. All the constructor has to do is
to screw these three pieces of wood to
the panel, a matter of a few minutes'
work, and then he has an absolutely
complete receiver.

from the end hack on itself and push the loop
so formed into the hole in the side of the Belling
& Lee Midget wander- plug, having loosened
the head of wander -plug. Tighten head of
Wander -plug. Fit other end of wire to correct
component.
-- (32) An 8 -in, lead connected to the 1-mfd,
condenser and having at the other end a wander-
plug marked Grid -r,

(33) An 11 -in, lead connected to Niclet G.E. -
terminal, the other end being fitted with a
wander -plug marked Grid -1.

(34) An, 11 -in. lead connected at one end to
turret switch terminal B and fitted at the other
end with a wander -plug marked Grid - 2. -

(M) If you have built the Easy -Cabinet
frame' (cteLI assturm), fie the completed panel. on
the frame as follows :

Slacken grub screw on coil unit switch
extension piece. Slip -ex,
tension piece close to coil
unit. Take the panel and
slip the turret switch
spindle throngh the' hole
pr5pared for it in- the
cabinet side -piece. The
extension piece of - the
wavechange switch spindle
will now rest on the front
edge of the other' -'side
piece, Push. this aside -
piece gently aside to allow,
the panel to come Into
position on the frame.
Screw panel to frame,

INDIVIDUAL CALIBRATION

Individual calibration
is one of the great_
advantages of the
Auto -dial. Pencil
lines joining the
correct tuning posi-
tions indicated by the
pointer and the
names of the stations
provide absolute

accuracy.

using 4 -in. No. 4 roundhead brass screws. Slip
extension piece into position as shown on
blueprint. Tighten the grub screw in the
extension piece.

(N) Fit terminals in terminal strip. Fit strip
to -underside of cabinet top, using two 4 -in.
No. 4 roundhead' brass screws.

(0) COMPLETE WIRING AS FOLLOWS :
(35) L.T. + terminal on strip to turret

switch terminal D.
(36) L.S.- terminal on strip to V3 valve -

holder anode terminal.
(37) H.T. +2 terminal on strip to 1-mfd.

condenser.
(38) HT.+ I terminal on strip to VI valve -

holder screen -grid terminal marked A.
(39) Terminal E on strip to 1-mfd. condenser.
(40) Terminal A on strip to volume control

moving vanes terminal.
This completes the wiring:
(P) Mark in following manner the fixing

holes for grid -bias battery spar, which clamps
the battery to the left sidb of the Easy -Cabinet
looking from the back. Prick with bradawl the
lower fixing hole, which is I in. lip from the
bottom edge of the side -piece and 2 in. from the
back edge (farthest from panel). Slip a 14 -in.
No. 8 roundhead brass screw through the hole
in one end (either end will do) of the 'grid -bias
battery clamping spar and insert the point of

'the screw in the fixing hole just pricked. Give
the screw one turn to prevent its falling out.
Swing the spar round until it is parallel to the
back edge of 'sidepiece. Holding spar against
sidepiece; prick through the other hole (in spar)
into cabinet sidepiece with bradawl.

Initrt a second No. 8 roundhead brass
screw through -the upper hole in Spar into pricked
hole in sidepiece. Give this screw one turn
to prevent its falling out. Slip spar along the
screws and insert the 9 -Volt grid -bias battery
between spar and sidepiece of cabinet; with the
battery sockets facing towards the back (away
from panel) and the positive `ebd of battery
nearest top of cabinet.

*..
BEAR THIS IN MIND

The method of construction used in
the " Centurion " is the simplest it is
possible to achieve. In the Uni-plane
system all components are screwed
down on to a single straight -forward
wooden panel. The blue print is there-
fore a true picture of the wires and tells
you all you need to know.

You CAN'T go wrong if you follow
the blueprint and this Rapid Con-
struction Guide.

Taking care that the voltage figures on side of
battery remain in view, screw up spar fixing
screws until battery is' firmly clamped into
position. (If you have used screws that are too
long, you will need to put cardboard or a wad of
paper between spar and battery, otherwise
screws would go right through cabinet side -
piece.) FIT G.B. plus plug in positive (-plus)
socket, G.E. -1 in 3 V. socket, G .B. -2 in 44 V.
socket.

(Q) The_ dial (or scale, as it is often galled)
may be of paper, card, oi' white celluloid, and
is exactly the same as that used an the-S.T.700.
The celluloid scales aro obtainable for 3s. post
free from Celluloid Printers, Ltd., Kingston -
By -Pass Road, gurbiton, Surrey. Temporary
cards are obtainable by sending 2d. in stamps to
Amalgamated Press, Ltd., Bear Alley,'Landon.
E.C.4 (the order should not contain any questions
which are not dealt With by this department).
The following appliesi to the fitting of the paper
or card dial.

(Continued on, page 57
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Fig. 10.-The clamping spar for the grid -bias
battery is screwed into the position indicated

here.
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ASTONISHING NEW BROADCASTS
NOW AVAILABLE
TO A/90/ LISTENER

EDIUM WAVE
LONG WAVE

SHORT WAVE
TRAWLER

AIRCRAFT
SHIPPING

POLICE
AMATEUR

iliY/AVE
ALL-WAVE KIT RECEIVER

WITH
CONTIXUOYS TUNING

FROM 112.2000 METRES
Here's a new Receiver whose range and perfection of performance will be
a revelation to you ! The amazing Multiwave " 3 " brings to your finger-
tips Radio stations all over the world-near and distant. Dramatic signals
to and from Police Cars, Aircraft, Trawlers, etc., as well as home and foreign
stations on long, medium, and short waves, can be reproduced with remark-
able clarity. All you require to construct this super -modern Receiver is
one spare evening . . . a pair of pliers . . . and a screwdriver! No technical
knowledge required. Every step in construction is supplied with this
amazing kit.

9illiwainpontaifacierails NOW!
Graham Farish, Ltd., Bromley, Kent, Dept. M.2.
Dear Sirs,-Please send me

(A) Free folder describing the Multiwave Kit, or
(B) Constructor's Envelope containing full instructions, full-size wiring

diagram and theoretical circuit, etc., etc. Price 1/- Post Free.

Name

Address
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RADIO MYSTERY CIPHERS
By LOUIS C. S. MANSFIELD

This' week Mr. Mansfield breaks away from the.typi of cipher Joe -has been explaining and discusses one
of the oldest types of principle wilting, a method of sending secret messages that was used by Julius Cesar,
and which consequently bears the name of Ctesarian Cipher. Naturally, it has been greatly elaborated
since the days of the Romans, but messages are still sent by. secret services using ciphers based on the

- centuries -old, system.

JCTLIUS CEESAR !eft his influence not
ti only on the world's history, on its

customs and on its languages, but also
on its secret writings-CIPHERS.

Although various forms -of cipher writings
were. known a thousand , years before his
time, he it who first made a habit of
coding all his important documents, in-
cluding his military orders.

For this purpose he used a progressive'
alphabet with which he wrote D for A,
E for B, F for C, etc. A progressive Systena, _
by the way, is any system in whieht the
symbols run consecutively, as- D, E, F for';
A, B, C, or 21, 22, 23 for H. I, J, etc.

From the fact that C:osar used this_
system so ktigelY the name of ," Ciesarian,
Ciphers " has been given to any rand -
every method -which uses tRe progressive -
system as its base.

From the' experience which -the reader
has already bild; he will soon see that if we

" PAW." -CIPHER No. 7
For weeks past the enemy batteries

have been finding their objectives with
mathematical accuracy !

The High Command, worried by a
rumour of a now radio invention being
used by enemy gunlayers, requests the
help of a secret service agent to inves-
tigate.

This spy is dropped behind the lines
from an aeroplane and, two weeks later,
sends the following code message by
carrier pigeon :

IQNALYXHCZYAHULICX
U LQN_H11/1 H UFJSJIWNIAYPUB.

Arrarig e the letters given above in the necessary
columns as eiptained by Mr. Mansfield, and see if
you can `determine the message. As usual, we are
offering a prize of Ten Shillings for the first comet
solatian opened after the closing date.
.,'Sond yoursolution-on the back of a postcard,
witherpntr name and and post it to P.W.
Cipher N. 7, Teaks" House, I, John Carpenter
Street, London, E.C.4. (Comp.).

All attempts must ready us oh or before Tuesday,
March 24th. Your attempt can be sent in a sealed
envelope if Veu wish. MY Editor's decision is final

* rft

have a sufficiently lengthy text coded in
this way, and providing no other complica-
tibn has' been introduced,, we would have
very little difficulty in tranilating the
message. However, complications are often
introduced by omitting common letters

, and common words, or by stringing all the
symbols together into one -long line, or
dividing Merit into groups of, say, five
letters. Another little: habit is to change
the key alphabet frequently so that a
symbol which stands for in one place
means NI in another.

If, in addition to all these things, the
actual cryptogram in our hands happens
to be a very short -one, composed of, say,
only two or three words, then it requires
a, fairly experienced person to handle it.

There is; however, a method by which
all Caesarian ciphers, or other progres-.
sive ' systenis, can be " broken " almost
mechanically, no matter what the complica-

*

tions are ; and the little trick which is
outlined here is the very first which one
learns in secret service work, and ,which one
applies first to all ciphers which an operative
ie called upott,to-decipher.
,.Suppose one day that the desk phone

rings, the chute opens and out slides the -

following little poser in which all the
symbols have been strung together :-RFCWFYTOZCCL..-

- Thg-frst thing we do is to copy out the
message Snd to rule vertical columes'under

- each -letter. In each Of these coin-mita we
complete, an alphabet, which starts at' `the
letter standing at the head of that par-
ticular corttfinf. For instance, under R
-We Write S, T, U, V, etc., fmishing up With. Q
fines letter before R); under I' we - write
G; H, I, J, K, L, etc., finishing with E.
Under C we write D, E, F, G, etc., finishing
with B.

We do this with every cipher letter in
the message, and, of course,' since we
complete an alphabet under each symbol,
we now have twenty-six lines of letters,

Here is an interesting little point. If
the cipher is based on the Caesarian principle
the correct plain\ text3 translation of the
message will be found on one of the twenty-six
lines.

Let us try it with the cipher given above,
and see what happens :

RFC,WFYTC.ZCCLSGDXGZUDADDM
T H E Y H A V E B E ENU IFZ IBWFCFF0

If you look carefully, you will see that
the plain message has started to come out
on the third line, though, of course, it might
come out on any of them,' according to the
cipher alphabet used.

After a message has been coded, the order
of the letters is very often reversed before
being transmitted, and in this case the plain
text will naturally come out back to
front, so that we have to read from right
to left instead of from left to right, as in
the ordinarytway.

When thjs happens it takes a fairly
quick eye to spot the message, and often
the amateur cannot for the life .of him see
it,. although it stares him in the face and
simply Shouts.

Here is an example :
K BBYBSXEVBEQ

_ LCCZCTY.F.WC.FR
MDDADUZGXDOS
N EEBEV AHY.EHT
O FFC-FWB I Z -F I'IJ

If you look carefully at the fourth- line
and read from -right to -left, you will find it
spells out the message, " THEY HAVE
BEEN." It takes a bit of seeing, doesn't
it ? When it is mixed up with thousands of
other letters, it is harder still. ?

When the key alphabet is varied from
time to time, the complete' translation does
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not appear on the one 1i-e, but bits of it
come out on one and other bits on other

as in the billowing
11 X A A

SGDX FV'TC YBBK
THE Y- Z - L

HAVEADDNI
BEEN

The same steps and stairs process often
becomes :.apparent in reverse' order, and
this is when it does get hard to see.

-* SOLUTION TO LAST WEEK'S
PROBLEM

Cipher No. 6
THIS SHIPMENT OF PARTS HAS BEEN

BROUGHT IN BY  SS. ANODE. SHE
WILL LIE IN THE ESTUARY UNTIL THE
TIDE RISES HIGH ENOUGH TO. BERTH.
THEN THE SWAG WILLVE TAKEN OFF.
THE PRIZE QF TEN SHILLINGS for the
first correct solution of Cipher No. 5 to Se
examiried'after the dosing date, has been awarded
to' Mr._ A. L.' Liddell 50, Harcourt Street.
Newark, Notes. The correct solution was given
in our March 14th issue.

Sometimes the message will weave a
distinct geometrical pattern, like pelt of a
diamond, as a diagonal, or something'
similar, depending on the exact' variation
of the system which has been 'employed.

This week's cipher has been coded on
the Cxeariati principle, but the reader
will need to keep his wits about him if he
is to read off the message.

*
ABOUT THESE
PROGRAMMES

Higham Burlac is in a prophetic mood this
week and discusses the future of the

B.B.C.

IF ever you _catch me objecting to broad.:
casting in Welsh or Gaelic it will be.;
well for you to recollect that I do so.

from the narrow point of view of a radio
critic. As such, I think that broadcasting
in this country ought not to be used for
emphasizing nationalism, the language of
this realm being English. Disagree, if you
like but without heat or vituperation,
which are the last resources of the man who
lacks better arguments.

I hear so many glowing appreciations of
Larry Adler's band of mouth -organs that
I give in and admit that I must be mistaken
and that it -is a great and notable " turn."
Well, I hope that I may live to see Sir
Thomas Beecham conducting' it one day
when Larry is having a breather" and
rest after having well-nigh loosened his
scalp at a Command Performance:

Those Non -listeners.
What is the whimsicality of mind behind

the steadfast refusal of some People to Use
a radio receiver ? People with nerves,"
who need the maximum of 'quietness, one
can forgive, though nowadays the wireless
is so technically excellent, that it can be
adjusted to no more than the sound of a
person speaking quietly_in the room. The
musical extremists, who declare that a false
note ruins their peace of mind for hours, -
and that anything like a gramophone record
or broadcast perforrnande of music is an

----(eantinued-cm- itage
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MANUFACTURED IN CigitiO10 Ls

BRITISH INSULATED 4°1'
PRE $C07. LANG

RESINKOR SOLDER
AND

CORALINE PASTE
are two aids to efficient soldering.
B.I. " Resinkor " Solder is a solder
with just the right quantity of resin
embedded in it. It is invaluable for
thesoldering of electrical connections,
particularly on fine work. " Resin-
kor " can be supplied in coils, on
reels, or in cut lengths as required,
in all diameters down to 20 s.w.g.
B.I. Coraline Soldering Paste is

suitable for copper, brass, tin, iron
and lead and for electrical con-
nections except the jointing of
paper insulated cables. It is quite
easy to apply, even in the most
awkward corners, and once having
been applied it does not run off the
work, nor does it dry. It gives off
no spray and is very economical.

Supplied in I -oz., 2 -oz., Fib., 1-16., I -lb.

and 7-16. tins.

BRITISH INSULATED CABLES LTD.
PRESCOT - LANCASHIRE

Telephone No. PRESCOT 6571

London Office :

Surrey House, Embankment, W.C.2.
Tel. NO3. :

Temple Bar 4793-4-5-6

shown
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WEAlthit
COMPONENTS

for the

"CENTURION"

Complete as

7'6
or

The TRIPLE EXTRACTOR

COIL

COMPLETE EXTRACTOR
UNIT

Complete to original specifi-
cation, mounted in attractive
case. Price 24'-

- The

WEARITE

H.F.P.J. CHOKE
Totally screened.

Small overall dimensions.
Effective impedance, 100-2,000 m.
Self Capacity, 7 mmfds. (approx.)
Inductance, 220,000 m.h.
D.C. Resistance, 770 ohms (approx.)

PRICE - ; 21-

POST THIS COUPON

To Wright & Weaire, Ltd.
740 High Rd., Tottenham, London, N.I7

I am interested in your lists and
would like you to send me a copy
of those I have marked.
A. Descriptive Booklet List P.745.
B. Special Booklet describing Test

Apparatus.
C. Prints describing 7 approved

circuits.

NAME

ADDRESS

P.W. 21,3 36

WE A

This " UNIGEN "
UNIVERSAL COIL
will bring your set up.
to -date whatever the
present circuit. Equally
suitable for 11.F. Aerial In
or. Band Pass Tuning.
Range 200 - 550 and
800-2.100 metres.

t) 8622
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LEARNING FRENCH
THROUGH YOUR

RADIO
This week lie present Part -8 of
the fascinating language series
contributed exclusively to "P.W"

By S. C. GUARD, M.A.

YET another gramophone recital, my
object being to bring you acquainted
with one or two slight variations of

those formal announcements made by
announcers which you already know. The
recital this time is one of those old Sunday
afternoon Decca record recitals from
Radio -Paris.
ALLO ! ALLO ! ICI RADIO -PARIS.

MESDAMES ET MESSIEURS : LE
118e CONCERT ORGANISE (or-gak-ne-
zeh) PAR LA COMPAGNIE DECCA VA
COMMENCER. (The 118th Concert or-
ganised by the Decca Record Company is
going to begin.)

LE CONCERT COMMENCE AUJOURD'
HUI AVEC UNE VALSE DE CHOPIN,
ENREGISTREE SUR DISQUE DECCA,
NUMERO 1234. (The concert begins
to -day with a Chopin waltz, recorded on a
Decca record, numbei 1234.) -

The record is played, and the announcer
says :
VOUS VENEZ D'ENTENDRE UNE

VALSE DE CHOPIN, etc., etc.
Introducing the second record, he says:

APRtS LE DISQUE QUE VOUS VENEZ
D'ENTENDRE LE PROGRAMME
CONTINUE AVEC UN FOX-TROT
INTITULE "L'AMOUR," ENRE-
GISTRE PAR JACK HYLTON ET SES
BOYS SUR DISQUE DECCA, NUMERO
1235..
We listen to the record, and then to the

announcer's voice, saying :
VOUS AVEZ ENTENDU LE FOX-TROT.

" L'AMOUR," etc.
VOICI MAINTENANT UN MORCEAU

QUI A POUR TITRE "LES TROIS
ARBRES," INTERPRETE PAR
ALBERT WHELAN ET ENRE-
GISTRE SUR DISQUE DECCA, NU-
MERO 1236. (Here is a piece which
has for title " The Three Trees," etc.)
After the playing the announcer says :

LE DISQUE QUE VOUS VENEZ
D'ENTENDRE PORTE LE NUMERO
1236.

VEUILLEZ ECOUTER MAINTENANT.
(Here follow a number of Jack Hylton
records in succession.)
After the last of them is played we hear

the announcer say :
NOUS VOUS RAPPELONS QUE LES

MORCEAUX QUE VOUS VENEZ.
D'ENTENDRE SONT ENREGISTRES
PAR JACK HYLTON ET SES BOYS
SUR DISQUES DECCA, NUMERO
1237, 1238, 1239, etc., and he continues :

VOICI MAINTENANT
UNE CHANS 1\ -
PAR LE GRAND
-ARTISTE F. B.,
ENREGISTREE.
Etc., etc.

Popular Wireless, March 21st, 191NI.

This is Monsieur Gabriel Guillot, one of the two announcers at Lyon P.T.T.
The gramophone playing table can be seen in the background.

After this is over the announcer observes :
BEAUCOUP D'AUDITEURS ONT RE-

DEMANDE CETTE MELODIE. NOUS
VOUS RAPPELONS, CEPENDANT,
QUE CETTE MELODIE A ETA EN-
REGISTREE SUR DISQUE DECCA,
NUMERO 1239. (Many listeners have
asked for this tune again. We remind
you, however, that this tune was recorded
on a Decca record, Number 1239.
The concert concludes with these words :

- MESDAMES ET MESSIEURS : CE MOR-
CEAU TERMINE LE CONCERT EX -

PLURAL OF NOUNS AND
ADJECTIVES

(Continued)
4. Nouns ending in -au or -eu, and

Adjectives ending in -eau, form their
Plural by adding -x.

le couteau (koo-toh) knife, les
couteaux (koo-toh) knives; le tuyau
(twee -oh) tube, les tuyaux

(etubes; le neveu (no(r)-ve(r)) nephew,
lee neveux (no(r)-ve(r)) nephews ;
beau (boh) fine, beaux (bolt); nouveau
(noo-voh) new, nouveaux Intso-vohj.

But bleu (ble(r)), blue, bleus.
5. Nouns ending in -ou follow the

general rule and add -a.
le trou (trop) hole, lea trous (trop)

holes ; le sou (soo) halfpenny, les
sous (soo) halfpennies.

But the six following Nouns take
-x instead of -a.

le bijou (be -shoo) (jewel); le caillou
(ki-voo) (pebble) ; le chou (shoo)
(cabbage); le genou (sh'noo) (knee) ;
le hibou (he -boo) (owl) ; le joujou
(shoo -shoo) (plaything).

6. Nouns ending in -ail follow the
general rule.

le detail, les details ; les
eventalls (fan).

Main exceptions : le bail, les baux
(lease) ; le travail, les travaux (work) ;
le corail, les coraux (coral), etc.

* *
CEPTIONEL ORGANISE PAR LA
COMPAGNIE DECCA. NOUS FIXONS
RENDEZ-VOUS DIMANCHE PRO -
CHAIN A DEUX HEURES. (This piece
terminates the exceptional concert or-
ganised by the Decca Record Company.
We make an appointment next Sunday
at 2 o'clock.)
Let me extract the several new words

and phrases from the above.

le concert commence
aujourd'hui
le programme continuo
un morceau
le disque porte le numCro

nous vows rappelons
beaucoup d'auditeurs
ont redemand6
cette melodic
ce morceau termine le

concert
nous axons rendez-vous
dimanche prochain

the concert begins
to -day
the programme continues
a piece
the record bears the

number
we remind you
many listeners
have asked for
this tune
this piece ends the concert

we make an appointment
next Sunday

IMIT. PRON. :
le(r) ko(ng)sair kommaah(o)ss ; oh-joor-dwee ; le pr.

ko(ng)-tin-4 ; nor-sok ; port le(r) nu-mth-roh ;
noo-roo-rap-plo(ng) ; boh-koo doh -de -ter; o(ng)
re(r)-de(r)-rnah(n)-deh ; set meh-loh-dee ; nooleek-
so(tig) rah(n)-deh-voo.

A list of further variations would include
the following :

Le disque precedent est- (The pre-
vious record is-)

Ecoutez, pour terminer, la marche
" Colonel Bogey," enregistree par-. Or :

Pour terminer ce concert, ecoutez la
marche " Colonel Bogey," etc.

Le numero de be disque est- (The
number of this record is-)

Le disque que vous venez d'entendre
termine le concert-le 119e de la eerie qui
vous eat offert ehaque dimanche. Nous
vous prions de bien vouloir adresser toute
correspondance au sujet de. cc concert a la
Maison Decca (here follows the address).
(The record which you have just heard
ends the concert-the 119th of the series
Which is offered to you -every Sunday. We
beg you please to address all correspondence
regarding this concert 'to the Decca Co.,
etc.)

Now for something quite new. I want
you to consider that phrase " JACK
HYLTON ET SES BOYS," particularly
the word SES (his). do English we call
this word " HIS " a POSSESSIVE AD-
JECTIVE. It is a POSSESSIVE AD-
JECTIVE in French as well. Of course,
you know all the English POSSESSIVES,
don't you ? MY, THY, HIS, HER, ITS,.
OUR, YOUR, THEIR (i.e. my book, his
father, our faults, etc.). Perhaps the
POSSESSIVE ADJECTIVES are not quite
as simple in French, because of the two
GENDERS (Masc. and Fem.) and the two
NUMBERS (sing. and plur.).

(Continued on page 52.)
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Once again Colvern coils are the choice
-the only choice-of expert con-
structors. They [have no equal for
technical accuracy and reliability of per-
formance. Make them your choice too
-always.

Colvern Coil Unit
as specified for
the " Centurion."
Per pair 1.26

COLVERN
MAWNEYS ROAD, ROMFORD, ESSEX.

London Office : 150 KING'S CROSS ROAD, W.C.1

rice anci Preference
For many

of us, price marksba.

boundary;
but no limit neede.,

--.......,

set to the enjoyment
firorncoenca.

'"'

pipe.
Price and

preferen

be reconciled.
Hosts of smokers

d cost,
who first considere

"lilt up" with "Airman
for c

1..Avs(TURE

FLAK E -
NAVY CUT

autmairosiop,r
avows

POLAR
SPECIFIED FOR
John Scott-Taggart's

CENTURION
EXTRACTOR

S

POLAR No.4 CONDENSERS

Direct drive. Made in aluminium,
with brass pillars. Ball bearings.

THREE REQUIRED
.0005 with knob as specified

Price each - - 4/5
Condenser only - - - 4 -

WINGROVE & ROGERS LTD.
188/189, Strand, London, W.C.2

'Phone Temple Bar 2244. Works : Old Swan, Liverpool.



46 Popular Wireless, March 21st, 1936.

ANOTHER OPPORTUNITY TO SECURE OUR WONDERFUL

Everu
Reader
can
secure
This Book

THE FIRST GREAT
BOOK DEALING WITH

TELEVISION
Written and prepared under the direction of

G. V. DOWDING (Associate LE.E.)
So many applications have been received from
readers who failed to take advantage of our
previous offer of the BOOK OF PRACTICAL
TELEVISION that we have decided to provide
readers with a further opportunity to obtain this
superb volume on bargain terms. If you want to
take advantage of this new opportunity you must
reserve your copy without delay.
The BOOK OF PRACTICAL TELEVISION will
prove of great use to the television engineer and
the television industry. But its main purpose is
to provide enjoyable and informative reading for
the listener and potential " looker " and practical
and trustworthy guidance for television experi-
menters and home constructors. It is a book of
equal value to amateur and expert.

It contains a vast amount of information which is abso-
lutely original and which has never been disclosed
previously in any journal or book. It even includes the full
constructional details of a complete outfit suitable for the
reception of the forthcoming B.B.C. television pro-
grammes, and this instrument is the very first home -con-
structor set for the new high -definition television in the
whole world. In the ordinary way such -a volume would
not be sold under one guinea, but a large printing order
has made it possible to offer this magnificent book
to our readers at a price that is little short of a gift.

Here are notable contributors to this great work:
Sir NOEL ASHBRIDGE, B.Sc., M.I.E.E. (Chief En-

gineer of the British Broadcasting Corporation.)
L. T. BRANCH, B.Sc., A.I.C., A. S. CLARK, G. PARR,
ALAN HUNTER, J. C. JEVONS, G. T. KELSEY,
Sir OLIVER LODGE, F.R.S., L. H. 'THOMAS,
Dr. JOSEPH HARRISON ROBERTS, F.Inst.P ,
K. D. ROGERS (Fellow of the Television Socciety)

J. F. STIRLING, M.Sc., A.I.C.

This book is Superbly Bound in Rich Shade of
Green Cloth with Silken Finish and contains
26 CHAPTERS, 384 PAGES including 63 ART

PLATES and over 300 ILLUSTRATIONS.

id. stamr
must be

affixed here
by YOU

Full dddress

RESERVATION FORM
POST AT ONCE

t
and

ak,n7ltaillp_senTill,ststgiTiltespinacbeelndigl! Fill
in this keservation Form and send with
label to :-
Popular Wireless Presentation Book Dept.(G.P.O. Box No. 184a), Cobb's Court, Broadway,

London, E.C.4.
1 hereby apply for GIFT VOUCHER and request you to

reserve for me in accordance with your special offer the
presentation Book of Practical Television.' I have given a
standing order to my newsagent to supply POPULAR WIRE-
LESS regularly each week.

Reader's Name
(State Mr., Mrs. or Miss)

Full Address

Newsagent

PLEASE WRITE IN CAPITAL LETTERS. Von Must Fill in Label
on Left and send with the Reservation Form in unsealed envelope

bearine halfpenny stamp.
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FREE
to Electrical Engineers
and Electrical Workers

Here is a Special free offer to readers of "Popular
Wireless." We invite you too examine in your own
home, for one whole week, absolutely free of charge

or obligation to purchase,

The
Electrical Encyclopedia

THE FIRST AND ONLY BOOK OF ITS KIND

A Handbook of Modern Electrical
Practice for the Working Electrician

General Editor: S. G. Ina'land Stubbs.
Associate Editors : Arthur Arnold, A.M.I.E.E., A.M.I.Mech.E., Editor of The Power Engineer. R. A. Boynton,
B.Sc. (Eng.), A.C.G.I. Philip Kemp, M.Sc. (Tech.), M.I.E.E., A.I.Mech.E., Mem. A.1.E.E., Head of. the Poly-
technic Sehoot of Engineering. 8. 0. Pearson, B.Sc., A:M.I.E2F.: 8. Austen Stigant, M.I.E.E., F.Am.I.E.E.a. W. 8lubbings, B.Sc. (Loud.). F.Inst.P., A.M.I.E.E.

COMPREHENSIVE, sound, and up to date, THE ELECTRICAL ENCYCLOPEDIA is
a book essential to all classes of electrical engineers and electrical workers. It
contains authoritative information written by experts in every branch of the

profession, and covers thousands of problems and queStions of everyday work.
Whatever your particular subject or job you will find that this work will add to

your efficiency, aid your advance in your profession and secure certain SUCCESS.

New Opportunities Await You seize these
Opportunities by the Aid of "The Electrical Encyclopedia
The electrical indtetry is developing faster than any other in the kingdom. The
accelerated expansion of the use of electric power, due mainly to the organisation of
the " grid " system, means an enormous, increase of the opportunities for advance-
ment, promotion, and new employment. To take proper advantage of these oppor-
tunities the electrical engineer must keep abreast of advancing knowledge and be
able to acquire rapidly information on any brancA of
the subject. This great new work, THE ELECTRICAL
ENCYCLOPEDIA, will help him at every turn.

Just sign and post
the form at right and
we will send you these
four volumes, carri-
age paid, to examine
for one week free.
You may either re-
turn them to us car-
riage forward, within
8 days, to end the
matter, or you may
keep them on the
very easy terms out-
lined on the
form. Nirb

POST THIS FREE FORM TO -DAY

4 Vols., 1,480 Pages
Over 2,300 Photo-
graphs, Drawings,

Diagrams, etc.
2,000 Articles, including :
Bells, Electric : Use and Installation.
Broadcasting : Complete Process.
Cables for All Purposes.
Cinema Plant : Modern Design.
Circuit Diagrams : How to Read Them.
Clocks, Electric.
Conduits and Conduit Accessories.
Cooking, Electric : Modern Apparatus.
Distribution of Electricity : Modern

Methods.
Electricity : Its Nature and Action.
Factory Fittings.
Faults and Fault Location.
Gaseous Discharge Tubes.
Gramophones, Electric.
" Grid " System.
Heaters and Heating.
Lighting : Modern Methods and Fitting/.
Mathematics for Electrical Engineers.
Motors : Principles, Types and Charac-

teristics.
Resistance in D.C. Circuits.
Switchboards : Switchgear.
Television : The Principles.
Trolley -bus, The.
Ultra -Violet Light Apparatus.
Wiring and Its Practical Applications.
X -Ray Apparatus in Modern Work.

"Popular Wireless" FREE Examination Form.
To the WAVERLEY BOOK CO., LIMITED,

96 and 97, Farringdon Street, LONDON, E.C.4
Please send me, carriage paid, for seven days' FREE Examination
'' THE ELECTRICAL ENCYCLOPEDIA," complete in four volumes.
It is understood that I may return the work on the eighth day after
I receive it and that there the matter ends. If I decide to keep the
books I will send you on the eighth day a First Payment of 2/6 and
beginning thirty days after, thirteen further monthly payments of 5/ -
each and a final one of 61-, thus completing the purchase price.

Price for Cash on the eighth day, 70;. -
Name

ddre.s

Occupation

Parents' signature required under 21

State if householder Date
PLEASE FILL IN ALL PARTICULARS ASKED.

P.W.8.
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MUST BE

WOULD YOU LIKE A DE LUXE

AUTOGRAPHED COPY
OF

JOHN SCOTT-TAGGART'S

BOOK OF PRACTICAL
RADIO?

6
COPIES

Specially biscribd by

the Aiithor

WON BY READERS IN OUR

JUMBLED TERMS
COMPETITION

TEST YOUR RADIO KNOWLEDGE
-and win a prize by "straightening out- these
jumbled words, all of u'llich are common radio terms

1 TOLV 11 RAELAI
2 RCCLMUTAUAO 12 NTERCSEISA.
3 RAISONLTU 13 RAHET
4 IVEITPOS 14 MLTIERNA
5 NEVA 15 DNOEA
6 LIAD 16 IDRG
7 NORDSNECE 17 RATYBET
8 TDENCUIACN 18 AGEWHLVNTE
9 LVAEV 19 TRNYEEEODH

10 CNROEIAT 20 GEANIEVT

THE SIMPLE RULES:
. ,

THIS is No. 8 of the unique POPULAR WinimEss competitions,. and no reader should
miss it. The working out of your entry will prove an interesting test of your know-

ledge of common radio terms, and the prizes would be treasured highly by any -radio enthu-
siast. And, remember, to try for one costs you just-Nothing !

All you have to do is to rearrange the letters given in each of the 20 groups above so
that they make proper words. Each jumbled word is a common term used in radio. Every
letter must be used. up. Thus; you 'can see that No. 1 makes VOLT.

If some of the other jumbles beat you, do not. be downhoaded-perhaps nobody will get
them all right, so just write4own as many as you can and d them to us. On the other
hand, if you can stra4ghten,olit all the other 19 letter groups, well and good.

In either case, take the initials:Of the words, you have.completed (20 or lees, that is); and
make the longest single dictionary word you can from them. Any or all of the initials to be
used once only To send in,. write down your answers. on a sheet of paper with -the numbers,
below put your " initials " word, and add your name and address at the top. Write in ink,
only. Enclose the sheet in an envelope and address to :

" P.W." Jumbled- -Words, "

1, Tanis Hoese,golin Carpenter Street, London; E.C.4 (Comp.).
One entry only may be sent by:each readeffand must arrive on or before March 28th. The six let tors

Which -contain -the most correct -solutions will be ':the-Winners-but should more than six giV. all the
20 correct solutions, the winners will be determined by the longest words made from the initials.

No correspondence. will be allowed, or responsibility taken for delay or non -delivery or otherwise,
and the Editor's decision will pgtinaj. ,Employees of She proprietors of " P.W." must not compete.

*

*
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BATTERY A.V.C.
Solving the problem of satisfactory
automatic volume control in battery

sets.
By K. D. ROGERS.

*

THE provision of satisfactory A.V.C. In battery -

operated-1- receivers has long presented set
designers with no easy problem. The provision of
delayed A.V.C. with only the directly -heated diode
available has been the main trouble. Now, how-
ever, the matter of getting A.V.C. and delayed
A.V.C. at that, is by no means difficult, a circuit
very similar to that used in the mains sets being
possible, except, of course, that the bias has to be
obtained from a battery instead of from the anode -
cathode current of the valves.

The reason for the solution of the designers'
- problem is the arrival on

the market of the battery
indirectly -heated double -
diode valve. This has
been introduced by
Cossor in the form of
the 220 D.D., the first
indirectly -heated double -
diode to be released.

THE SOLUTION
to the set designer's pro-
blem of delayed battery
A.V.C. is to be found in
the indirectly -h eated
battery double diode. Here

is Use Cossor 220 D.D.

It consists of two diodes,
one of which is Intended
for detection of the signal.
while the other provides
the voltage necessary for
A.V.O. These derive their
electron current from the
same cathode.,. The 220
D.D. in many cam slintild
be followed by a stage of

L.F. amplification preceding the output valve ;
for this purpose the user has a wide choice of valves
(e.g. triode, screened pentode, etc.) to suit the
particular conditions imposed by the output valve.
If the diode is used in combination with a high
sensitivity output pentode such as the 220 H.I'.T.,
however, the L.F. stage may be dispensed with and
the 220 H.P.T. may be fed directly from the diode.
This method is particularly recommended.

By using one of the diodes to provide the A.V.O.
voltage, it becomes possible to prevent the A.Y.C.
system from coming Into operation unless' the
signal would overload the output valve in its absence.
In this way the sensitivity of the receiver is in no way
impaired by adding automatic volume control to
it. Such a system, in which A.V.C. only comes into
use on a signal exceeding some pre -arranged strength,
is called " delayed A.V.C."

A SIMPLE CIRCUIT

IF VALVE

AVE

mFD

0001MFD

Hr.

L F
VALVE

000
TO POSITIVEFD
POINT FOR DEL Ag

(4 -IS V)

TO EARTH OR
(STANDING BIAS)

How the bias has to be arranged for delayed
A.V.C. using the indirectly -heated double diode.

In the 220 D.D., delay voltage is arranged by- a
small .positive voltage on the cathode obtained from
a high resistance  potentiometer across the MN.

(Continued on next page.) '
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BATTERY A.V.C.
(comikttc,1 frune precious page.)

7supply. No current will floWuntibtlfene:ak ifeltage
of the signal exceeds the delay voltage; after which -
rectification will take OaCu in the normal way,
Pr(Midi* a .voltage change which can be passed-
back to the grids of the preceding variable -mu
amplifier valves to control the sensitivity of the set. -

The return theta for the signal diode is made to
cathode so that it is not affected by the delay voltage.

The eircuic-reproduced here shows how the valve
is used, to provide delayed Anr.C. The ordinary
bias battery is employed, but the cathode of the
double -diode valve is connected to a point ppoitire
to the negative filament line of the set., In other
words, if your ordinary battery bias for the set
(LE valves and so forth) is I volts negatiye, you
have either to change the bias battery to one of, say,
16 volts, or add an extra battery in series. Then
you tap off the -nine volts for the I.F. or H.F. biaSing
Of the set, starting from the negative end. That
brings the tap of the bias battery, which is joined to
L.T.- (usually regarded as the G.B. plus), to a
point lust OWletlialf-way along the battery towards
its positive eplk

Bias Considerations
The remainder of the battery is.useI for adjust-

ment of the bias to the diode cathode, the cathode -
being tapped into the bias battery -at a point positice
to the point which joined to the L.T. of the set.

In the circuit on the preceding page that point is
shown by the lead marked "to wisitive" point for
'delay (4 -15 vd," while the lead Marked-" to earth
or -14 v. (standing bias)" is the normal -1-5 volts
negative bias usually given to the HP. valves of the
set. In other words. it is 1'5"N -efts negative to
the tap on the bias bat which is'eenueetedto the
negative L.T. feed.

Let me. put the 'Whole matter in a feW words.'
The diode, tathoileftS at positire potential in regard
o the 1,T. negatiye of the -set, while -all the other

bias points of the set are at negative-Jioteritial- (as"
usual) with regard to the smile.:14.T.-- -FAO. The
delay on the diode A.V.O. system independent on
the amount of Positive bias that is airptierlyand as
ran be seen in the diagram this -is usually, varied
according to _requirements when ..setting the set to
between 4"and 15 -volts positive.- -

THERE'S an old saying that there are none so
deaf as those that don't want to hear. It leads.
me to .wonder whether perhaps there isn't,

after all, a method in the madness. of. those con-
structors who don't want to solder. At any rate,
as one who can solder, I have come to the conclusion
that it is something of .a mixed blessing. When I
think of the number of leaky kettles and pans that,
I have been let in for the job of repairing, I can see
the wisdom of being content -with the terminal
method of connecting up !

All the same, the ability to solder Is, in my opinion,-
a great asset (pots and pans excluded), for, apart
from the question of wiring, there are so many little
jobs which the constructor is likely to encounter
which cannot satisfactorily be carried out ,without
soldering.

But this is hardly the time or place to start a
discourse on soldering, and, in any case, the advan-
tages of being able to solder will, I am certain, be
recognised by all of you. ',What I do want to say,
however, is that if you are keen to master the tinker's
art, it is a fairly safe gamble that your will succeed
first time if you use B. I. " Resinkor " solder and
" Coraline " soldering paste.

I am not trying particularly to sell them-in any
case, I am quite certain that they sell themselves-
but I am just passing on a home truth for which I
can vouch. You can draw your own conclusions
from the fact, that these soldering aids are made by
one of the largest cable makers in the country-
Britisb Insulated Cables, Ltd. ;' and, if they don't
know- what is best for the job, well, who does ?
At any rate, you have my' word for it that I Would
not be without " Resinkor " and " Corafine."

Looking Ahead
From all the information that I have been able

to gather, it seems pretty certain that the new
London Television Station will be well under way
in about a couple of months time. I should like to
think that the inauguration of lids new service was
going to affect all of us, but, Mewl I am afraid that
the question of cost la going to be something of an
obstacle during the early months.

But that applies only in so far as " seeing " is
concerned, and, quite apart from that, if I am not
mistaken, the " sound ' side of these forthcoming

 broadcasts is going to be well worth hearing.
There is, I believe, some talk that certain of these

broadcasts will be put over on the medium waves as
well, but I imagine that the majority of you fellows
will prefer to be " independent " of the B.B.C.
in this respect by building your own ultra -short -
,wave outfits.

 You can rest assured that " P.W." will, as usual,
be well to the fore in providing you with all the
information you will require on the subject ; in fact,
there is a tremendous amount of activity going on at
present in the labs. which looks very significant
to me. But, in the meantime, I have come across a
book which, because I think it will interest you,
I am going to include in our literature service.

As a matter of fact, this book-which is the
Eddystone Ultra -Short -Wave Guide-goes very
thoroughly into the question of ultra -short -waves,
and it includes several practicer receiver 'designs.
I am afraid that -it is not on the "free list," -which
is hardly to be expected in view of the excellent way
in which it has been prepared, but those of ,you who
would like a copy can obtain one from me at a cost
of one shilling:

1 am being quite sincere when I say that I think

it is excellent value for money, for it provides a very
good insight into the whole subject, and the article
on aerial systems is partiatilarly useful. Applica-
tions should be addressed to me in the usual way,
but will you kindly make your P.O.'s payable to
Stratton & .Co., Ltd. Incidentally, you can send

' stamps to the value if you prefer. (No. 395.)

Noise Suppression
For the second of my " potted reviews " I have

chosen the T.C.C. condenser coAaiolgue;-: mainly
because it includes a very useful section on the
subject of man-made static interference suppression.
Unfortunately, the " noise racket".doesn't seem to
get any better, in fact, if my district May be taken
as criterion, it is getting infinitely worse. -

Those of you similarly troubled will bp able to
glean quite a lot_ of useful information from the
catalogue in. question, and, quite apart from that,
it is a publication which -should be in the -hands of
all constructors, for it gives full details of.--T.C.C.'s
fatuous range of fixed condensers., (No. 300.)

Will readers please note that applioations for the
catalogues reviewed in "The Link Between " should
be addressed to G. T. Kelsey, John Carpenter House,
John Carpenter Street, London,- E.C.4, mentioning
the number given at the end of the review.

.cau_eitich_

your radio
whatever the type
To the True Radio " Fan," the broadcast per-
formance itself is often of secondary importance
to the manner in which it is reproduced. Thus,
a radio talk which appears insufferably tedious
to every other member of the family may hold
the enthusiast enthralled by the manner in
which sibilants come through, the excellent
" colour " of the voice, and other subtleties which
collectively make up what is generally known as
" realism." If you are a person who understands
and enjoys the finer points of radio in this way,
then you probably already use a " W.B. 1936
Stentorian." If not, you should certainly obtain
one without delay, for there is no doubt that its
amazing realism will lend a new interest to your
radio listening.
Test a " W.B. 1936 Stentorian " to -day. Listen
to the " bite " of the bow on the violin strings.
Hear the real " colour " in the bass notes in
place of the toneless thump to which you have
perhaps become accustomed. Notice how this
amazing new Speaker brings speech or music
" forward " into the room free from coloration
or confusing resonances. The delight of listen-
ing to high-class reproduction may be yours -
now ; and at surprisingly moderate cost. Ask
your dealer to demonstrate.

\f%
PRICES :

1936 STENTORIAN CABINET MODELS

365 (Senior) .. 63'-
36J (Junior) . 49,'6

36B (Baby) . . . . 29,6

CHASSIS MODELS
Senior
junior
Baby
Midget
Duplex
EMjW

42;-
32;6,
23;6
17161

70

1936 STENTORIAN
Specified by Mr. John Scott -Taggart for the" Centurion."

W H ITELEY ELECTRICAL RADIO Co. Ltd. (Information Dept.), MANSFIELD, N OTTS



THE

`CENTURION'
IS WORTHY OF

THE BEST

Use

AND

DryOcx
BATTERIES
They are recommended.

For L.T.-Exide GFG4-C - - - 10/6

For H.T.-Drydex Super -Life, 120 volts 10/6

For G.9.-Drydex Super -Life, 9 volts - 1/3

Obtainable from Exide Service
Stations and all reputable dealers.

EXIDE BATTERIES, EXIDE WORKS,
CLIFTON JUNCTION, NEAR

MANCHESTER.
Branches at London, Manchester,
Birmingham, Bristol, Glasgow,

Dublin and Belfast.

LEARNING FRENCH
THROUGH YOUR RADIO

(Continued from page 44.)

THESE POSSESSIVES BEING AD-
JECTIVES HAVE TO AGREE IN GEN-
DER AND NUMBER WITH THE NOUNS
THEY QUALIFY. Grasp this fact straight
away, for, believe me, you will frequently
err if you don't.

Let me give you the POSSESSIVES
first. Here they are :
MASC. FEM. PLUR. (both genders)

mon ma mes (my)
ton' to tes (thy)
son sa, ses (his, her, its)
notre notre nos (our)
votre votre vos (your)
leur leur leurs (their)
LEARN THESE BY HEART (hori-

zontally-i.e. mo(ng), malt, meh):
mo(ng) mah melt
to(ng) tah teh
song) sah seh
notr notr noh
votr votr voh
ler ler ler

The big rule to learn in connection with
these POSSESSIVES is that they agree in
gender and number with the OBJECT
POSSESSED, and not with THE PERSON
OR THING WHICH POSSESSES. I can
best explain this by an example. Take the
two sentences: "He has lost HIS book "
and " She has lost HER book." As the
French for the word " book " is a Mas-
culine noun-" le livre "-HIS book and
HER book are both translated " SON
LIVRE." DON'T BE TEMPTED TO
WRITE " SA LIVRE " FOR " HER "
BOOK. " Le Byre " is the THING
POSSESSED in both cases. It is Mascu-
line, and so demands the Masculine form
of the POSSESSIVE.

This question of AGREEMENT doesn't
arise in the PLURALS, since there is only
ONE plural form, and this does for both
GENDERS. For instance My books
mes livres (meh leevr), etc.

There is another important rule to leaih
in connection with POSSESSIVE AD-
JECTWES. That is, that BEFORE A
FEMININE NOUN BEGINNING WITH
A VOWEL OR A SILENT H THE MAS--
CULINE FORM OF THE ADJECTIVE IS
ALWAYS USED, e.g. :

Mon ami, Henri (My friend, Henry).
Mon ami, Louise (My friend, Louise).

Here is a selection of phrases which I
took at random from a book. Look at
them carefully. See how the POSSESSIVES
are used.
sa longueur d'onde
son emission
un de nos correspondents
leurs faces de bois
leurs gros yeux
de nos lours
son existence
leur capitale
des sa naissance
nos ancetres gaulois
sea possessions
Londres ouvre ads pontes

leur conquete
leurs exactions
sa vie propre
son monopole
son saint patron
sea appels
leur fortune
son exterieur
pour sa part
A sa- platy -

its wavelength
its broadcast
one of our correspondents
their faces of wood:
their big eyes
in our time
his, her, its existence
their capital
since his, her, its birth
our Gallic ancestors
his, her, its possessions
London 'opens its (her)

gates
their conquest
their exactions
his, her, its own life
his, her, its monopoly
his, her, Its patron saint
his, her, its appeals
their fortune - -
hie, her, its exterior
for his, her, its part
th his; her,'Its plate
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notre epoond
ses traits
sa marine

in our time
his, her, its features
his, her, its navy

Now let us correct our last week's test.
You remember we were telling the time in
French.

IL EST UNE HEURE DLX-SEPT DU
MATIN, une heure vingt-cinq, deux heures
moins vingt-quatre, une heure et quart,
deux heures sept, trois heures moins huit,
trois heures trois, trois heures vingt et un,
quatre heures moins un quart, quatre
heures seize, quatre heures et demie, cinq
heures moins un quart, cinq heures moires
quatre, cinq heures, cinq heures dome,
cinq heures et quarts cinq heures vingt-
trois, cinq heures et demie, six heures
moins un quart, six heures moins dix, six
helves, minuit cinq. *

IL EST -SEPT HEURES CINQ DU
SOIR, sept heures et quart, sept heures et
demie, huit heures moins vingt-einq, huit
heures, huit heures dix, huit heures vingt-
trois, huit heures et demie, neuf heures
moins un quart, neuf heures moins quatre,
neuf heures une, neuf heures onze, neuf
heures et quart, dix heures, dix heures et
demie, onze heures moins vingt-neuf, onze
heures trois, onze heures et quart, midi
cinq.

How many right ? The lot ! Tres bien !
(Very good !) (treh be'a)t(n)).

This week, as a test, I want you first to
learn the following words. They concern
the family :

le pare (pair) father; la mere (mair)
mother; le frere (frair) brother; la
scour (ser) sister ; le fits (feece) son ; la fille
(fee'y) daughter ; le grand -pore (grah(n)-
pair) grandfather ; la grand'mere (grah(n)'
mair) grandmother ; le petit-fils (p'te-feec,e)
grandson ; l'oncle (o(ng)kl) uncle ; la
tante (tak(n)t) aunt ; le neveu (n've(r))
nephew ; la niece (nye,* niece ; le cousin
(koo-za(n)) male cousin la cousin(koo-
rem) female cousin ; le beau-pere (boh-pair),
plur. lea beaux-peres (boh-pair), father-in-
law ; la belle -mere (bel-mair), plur. les
belles -mares (bet-mair), mother-in-law ; le
beau-fils (boh-feece), plur. les beaux -fits
(boh-feeee), son-in-law.

And then translate into French :
My father ; his mother ; their brothers ;

our sister ; your son ; your daughters ;
my grandfather ; her grandmother ; his
grandmother ; thy aunts ; our uncle ;
your nieces ; my cousin and (et) his sister ;
their son-in-law and his aunt ; our niece
and her sisters and her brothers ; their
grandson and his sister ; your cousin and
her mother.

k

FREE SEEDS for

Gardening Enthusiasts

1

Oneof the lovely new varieties of nasturtium
is the GOLDEN GLOBE, a beautiful no -
trouble plant, the seeds of which should be
planted out of doors now to ensure a brilliant
display in the garden later on. Amateur
gardeners will be interested to know that a
generous FREE PACKET of these new seeds
is given away in every copy of this week's
special Spring Sowing and Planting Number
of POPULAR GARDENING-price 2d. as
usual. This issue has a splendid cover
printed in full colours and is sure to be in
great demand.
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RADIO NOTES & NEWS 
(Continued from page 25.) 

The February figures are not out at the 
time of writing, but look at the:showing for 

January. At the end of the month caur 
total was 7,479,680 ; Germany's total was 

7,413,490. 
The net British increase during the month 

was 76,500. In the same period Germany 
put on 220,000 odd. 

Unless there has been a radical change 
in the rate the figures to be' announced will 

show Deutschland Uber Altar. 

Radio As Surgeon's Aid 
DID "you hear the remarkable S 0 S. a 

week or so ago, when doctors were 
asked-in the hope of saving a child's 

life-to notify if they had treated a particu- 
lar form of illness recently ? 

It reminded me of the famous case in 
Austria. In that instance, not only was it 

necessary to find a rare drug, but some 
details of the treatment were in doubt, 

until a specialist who happened. to hear the 
broadcast request for the drug realised that 

he was one of the very few who could save 
the threatened life. Despite the million 

- 
to -one chance against, radio consultation 

and- air transport then enabled a complete 
recovery to be made. 

Greek Renaissance 
THE recent political upheavals in Greece I appear to have had their effect on 

radio there. Until now, Greece has 
had only one station-if you can call it a 

station-which was active in the Salonika 
area for about two weeks out of the fifty- 
two, during the International Fair. 

Nov, however, the ether around 235 
metres is enlivened daily from Salonika. 
From Monday to Saturday the programme 
starts at 7 a.m., and goes on practically 

without a break right until 8 p.m. On 
Sundays, for a special treat, there is a 

solid hour and a half of rollick, from 
11.30 a.m. till 1 p.m. 

Your chan6es of tuning -in to these lofty 
jinks are not roseate, for the power em- 

ployed is only one kilowatt. 

Short -Wave Blanket ! 

WHAT looks like a first-class short- 
wave mystery has intruded itself 
into my letter -bag this week. 

Amateurs in various parts of the country 
report that, for the first time on record, the 
short waves were completely blanketed one 

afternoon recently, and there was a general 
fade-out which prevented reception. 
There has already been much speculation 

about this, some of the observers believing 
that a secret system is being tested for 
war -time work ; others, less suspicious or 

romantic by nature, simply remark on the 
fade-out, and " cuss " in passing. 

Inquiries at Broadcasting House threw 
no light on the matter. If any of my sleuth 

readers care to do so I shall be pleased to 
hear from them. 

Paris Television 
POSTE-PARISIEN is installing inter- 

inediate-film apparatus for 180 -line 
television transmission. 

* * * 

One French set -maker is shortly to 
demonstrate a 7 -metre listen -and -look set, 

and other --firms are busy experimenting 
with television receivers. 

Eiffel Tower is giving daily television 
programmes on 8 metres. The week -day 

transmissions are from 4 to 4.30 p.m., and 
on Sundays there is a two-hour programme, 

starting at 5.30 p.m. 
The accompanying sound broadcasts are 

from Paris P.T.T. on 431'7 metres. 

New Radio Research Station. 
A SUFFOLK reader informs me that 

Bawdsey Manor, the country estate 
of Sir Cuthbert Quilter, near Felix- 

stowe, is being turned into a radio research 
station. It has been purchased by the 

Air Ministry, which is already putting up 
malits, although the estate will not be fully 

transfrrred for several months. 
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Felixstowe is situated conveniently for 
the Continental air service routes, and 

research in civil as well as in military 
aviation will be conducted there. The 

beautiful gardens are said to have cost 
some £40,000 to lay out, but apparently 

the Air Ministry is to pay little more than 
half that sum for the whole property. 

The BAC. " Ghost " 
AM still shuddering from the " effects " 

1 of that " ghost ' relay. Those howls 
and other noises ! Ugh ! But I wonder 

if the ghost was really there-despite the 
evidence of the sudden temperature drop 

in the cellar. I fancy any self-respecting 
spectre would dodge that array of instru- 
ments, " mikes " and powdered floors, to say 

nothing of the dog and the group of 
watchers. ARIEL. 

Produced by 
Specialists 

RADIO and SHORT 

SOLID DIELECTRIC 

VARIABLE CONDENSERS 

Rigidly constructed, with 
crackle -free bearings and 

contacts. The vanes arc 
interleaved with high grade 

mica. 

REACTION DIFFERENTIAL 
Capacities 0001 Capacities -0001, /6 

00015, 0005 00015, 0005 
0 

A.C./D.C. POWER RESISTANCES 
Wound with finest nickel -chrome 

wire on a special former which 
expands and contracts with it, 

wire. Available in types suit- 
able for 1-7 valves. Sup- 

plied with solder tags and .2 ,a 
terminals for connecting. 

VARIABLE POTENTIOMETERS 
Resistance element of best nickel 

chronic wire, preventing clectro 
lysis and its breakdown. Elec- 

trically silent variable contact. 
Totally enclosed for protection 

and elimination of dust. Single 
hole mounting. Carbon Track 

Types,25,000,50,000, 160,000 or 500,0001 3/6 
011111R. 

B.T.S. 1936 SHORT WAVE 

ADAPTOR -CONVERTER 

AMERICA DIRECT 

on Your Present Receiver I 

Simply plugs into your 
present Battery or A.C. 
Mains Set and instantly 

converts it to an efficient 
all -wave receiver 

. . 
wjth 

no alterations to your "ket 
whatsoever. No other 

adaptor at the price in- 
corporates all the B.V.S. 

features. Send to -day for 
descriptive leaflet. With 2 Plug-in 52/6 

Coils, 13-26 and 24-52 metres 
... Extra coils. 46-96 and 90-190 metres, 4/6 each. 

WAVE 

Preferred by 
the Experts 

COMPONENTS 

PLUG-IN SHORT WAVE COILS 
Wound with hard drawn copper 

wire, accurately spaced to give 
correct distributed self 

- capacity. 
4 -PIN. No. 1 13-26. No. 2, 

24-52 metrea, 4/- each. No. 3, 
46-96; No. 4, 90-190 metres, 

4/6 each. SET OF 4, .`"/ 
6 -PIN. Type SPA, 13-26, SPC, 

,24-52 metres, 4/.0 each. BPD, 
46 -96 -metres, 5/- each. 13/6 

SET OF 3, 

SHORT WAVE COIL BASES 
For use with B.T.S. Coils. Base- 

board and sub -chassis. mounting.. 
Sockets mounted on special insula- 

tors. 
4 -PIN. Type 461, 
6 -PIN. Type 8PB, 2/-. 

SHORT-WAVE H.F. CHOKES 

(Iinscreefied). Wound on -hollow' 
steatite former. Extremely low self 

- capacity. With clips and solder -tags. 
Effective waveband 10-200 2/9 
metres. Type No. 103 

TRIMMING CONDENSERS 

Rigidly constructed. Functions 
with a complete absence of 

crackle. Owing to its small size 
the radiated field is very small. 

Provided with moulded knob, and 
slit at ,the top for screw- 9/9 

driveradjustment. T ype UTC. I 

Ultra -Short Wave H.F. CHOKES 
Wound ou low -loss insulating 

-.......,... circuit 
withoutt. 

increasing 
into 
s i capacityc atcoit earth, and without IWO 

' 
Vol.. af0-1030 

metres, 1/6 each. 
No. 2. 3-30 metres, 1/- each. 

I.F. TRANSFORMERS 
A modern screened I.F. transformer, 

465 Ke/s, with wavewound coils on impregnated -former. Mira dielectric 
trimmers. With small brackets for 

chassis mounting and marked 8/,. 
leads for connecting. 

Dotted portion shows meta' screening can. 

ALL GOOD DEALERS STOCK B.T.S. 

Above is a small selection only. Ask your Dealer to 
show you the full B.T.S. range, or send for complete 

catalogue, giving the name and address of your nearest 
radio, dealer. 

COMPONENTS 

BRITISH TELEVISION SUPPLIES, LTD. 
London, W.C.2. Temple Bar 0134-5. 
Faraday Hse., 8-10, Cha ing Cross Rd., 



51 

tit 
0 e I 11 for 

s 
Sp ec" 

Be chong 
" 

g 
Bow" e' plug °6dt 

VOL Nt'S 
4., 

6 
-31--c tit 1 4...i3O* 

% 

te,131!. 

t i _s.:i .ou, , ./. o1,° e,,i 
, E,-, 

A 

fSt IVe1eti; 1Nis)t..vVolV,1, t.c . 

% 
,acto 

. Ns, 
I ii,3-5 NP, 

1011 I 
VIAS 

14 2 
1 GS. \-. 

i 
; 

I G. ......s. IY9e., 

Ik I G13.:,,, ,,et'' 
GE I "17019. 

----1..\\S I A, ea '500( 
X 3 

°6- 
c.?,,,.. I 1019 

BELLING & LEE LTD 
CAMBRIDGE Mae MAL Roan. EXPRI),14)00* 

Please send, post free, copy of " Radio 
Connections " 

Name 

Address 

Pop. W. 2113/36 

A NEW 
SHORT 
WAVE 

CONVERTER 

For usel with any 
mains set 

An entirely new and original short- 
wave converter with self-contained 

power equipment. It meets the 
demand for a reasonably priced 

instrument for operating direct 
from either D.C. or A.C. mains. . Atter making only two connections 

to your set and plugging into the 
mains supp ly it will provide pro- grammesfrom' five Continents- and 

IDS 5 0 
COMPLETE WITH 

VALVES. Ready for immediate 
use. 

Other Converters 
from 501 -...List 

P Free. ADD 70 STATIONS TO YOUR LOG 
Entirely universal mains No need 

, 
to :disconnect 

operation. when not in use. 
No interference with er Wave Mtge 13 to 70 

present receiver. Metres. 
Combined wave band and Complete in every change -over switch. respect, no extras. UNIT RADIO 347, CITY ROAD, 

LONDON, E.C.I. 
Telephone: CLErkenwell 5340. 

CABINETS 

F 
Wree e for r" Li. 

GILBERT, Cabinet Maker, SWINDON. 

BARRY KENT CALLING ! 

THE LUXEMBOURG 
"BATTLE" BEGINS 

The latest news about the B.B.C., 
including detai!s of a Sunday programme 

change, and a revision of dance band fees. 
* * 

AFTER a long period of quiescence, 
during which the B.B.C. has appeared 

to follow a policy of " live and let 
live " with regard to commercial broad- 

casting in English from the Continent, it 
has now been decided to embark upon an 

active campaign to stop this kind of Con- 
tinental broadcasting. 

The first shot in the new campaign was 
fired in the refusal of the application of 

Radio -Luxembourg for permission to relay 
the King's broadcast on March 1st. This 
was followed by important representations 

in high political quarters aimed at inducing 
the Government to instruct the Foreign 

Office to make urgent requests to the 
foreign governments concerned to withdraw 
licences from the stations in question. The 

next step was to arrange for an extension 
of control of wireless exchanges to prevent 

the inclusion in their offerings of any but 
B.B.C. programmes. 

A Programme Shake-up 
Wonder of wonders ! The B.B.C. really 

intends to try changing its regular pro- 
gramme arrangements.' I mean that on 
Sunday, April 26th, for instance, instead 

of the lighter programmes being on the 
Regional system, as usual, they will be on 

the National network. This is how the main 
items will be disposed : National-Brass 
Band, Celebrity Trio, Troise and his 

Mandoliers, B.B.C. Orchestra (Scotland), 
Mantovani and his Tipica, Orchestra, B.B.C. 

Military Band, Commodore Grand Orches- 
tra, the Melodies of Christendom,_and- the 

Play " Gallipoli." 
Meanwhile on the Regional there will be 

the Cedric Sharpe Sextet, Chamber Music, 
the London Symphony Orchestra, and the 

Theatre Orchestra. I have left out the 
" Service " items. This is the first. time 

since the beginning of the B.B.C. that there 
has been such a re -shuffling on Sunday. 

* * 
Armistice Day, 1936 

There is much discussion at Broadcasting 
House about the right programme for 

Armistice Day this year. With the Scott 
programme last year the B.B.C. definitely 

broke with the war atmosphere tradition 
of the celebration of November 11th. It is 

not easy, however, to find subjects as 
appropriate as the Scott Antarctic saga " 

of, exploration. No decision has yet been 
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taken about this year's programme, but 
I gather that it is probable that the won- 

derful life of Dr. Nansen will be dramatised 
for the occasion. 

* * 
A Real Gipsy Programme 

Mr. R. H. Eckersley, Mr. Val Gielgud, 
and Mr. de Lotbiniere have been touring 
the various permanent gipsy encampments 

paying surprise visits in order to find out 
at first hand exactly what goes on. The 

idea is to bring to the microphone an 
actuality programme of " Romany " life. 

I hear that excellent progress is being made, 
and chat there is a good chance of a really 

striking programme being built round 
Petulengro's Camp near Harpenden. 

* * * 

A Kipling Release 
The B.B.C. is concluding arrangements 

with the executors of the estate of the late 
Rudyard Kipling to make available to 
listeners a great part of the works of that 

poet. The first fruits of the new arrange- 
ment will be enjoyed in June. The 

Children's Hour and the Regional pro- 
grammes will benefit as well as the National 

transmissions. 

Cricket Tests, 1936 

After much cogitation the B.B.C. has 
decided to invite Mr. Howard Marshall to 

be the chief commentator for the cricket 
test matches this summer. Mr.- Marshall 
also will be entrusted with the task of. 

selecting his collaborators. The season will 
be partly a training period for the big 

Australian series of 1937, down under." 
* 

B.B.C. Staff Problems 
- 

The staff of the B.B.C. are again con- 
sidering the formation of an association of 

their own to rank with the " Whitley 
Councils " of Government departments. 

This is not a simple problem, because if the 
B.B.C. staff break away from the present"' 

free -and easy system of relationships. with 
their chiefs, they may sacrifice such 

advantages as the Christmas Bonus which 
they now get as an annual " extra." There 

is, however, a feeling that purely staff 
interests require something of the nature 

of a trade union. The debate continues. 
* * * 

More Money for Dance Bands 
Jack Payne's public protests recently 

about the inadequacy of the fees paid by 
the B.B.C. to dance bands have had some 

effect. I find there is a general if not large 
upward revision in the rates of pay for 

bands invited to put on special studio 
shows for the B.B.C. It is hoped that this 

will enable the B.B.C. to attract the best 
bands more often. This is definitely a 
move in the right direction from the 

listeners' standpoint. 
HYVOLTSTAR Again First in the Field * THREE -VALVE UNIVERSAL SUPERHET * 

WITH RECTIFIER-FULLY UNIVERSAL A.C.-D.C. 
Working perfectly from 100-250 volts D.C. plants. Wave bands 18-2,000 metres. Undistorted output 3f watts. 

PRICES. - Chassis, 115 gns. Table Model, 15 sns. Table Radiogram, 21 gns. Console. 24 gns. De Luxe Model, 40 gns. There is an HYVOLTSTAR MODEL with an attractive price to suit all. Part Exchange and Deferred Terms arranged. Models sent out " on approval." 
Send to -day for illustrated catalogue containing our full range of Superhet Models from 3 to 10 valves. All models fitted with the famous OSTAR GANS Universal High Voltage Valves-the only British Receiver in- corporating these. Ail Sets can be supplied in ChESMS, Table, Radiogram and De Luxe Form. 

UNIVERSAL HIGH VOLTAGE RADIO LTD. (Dept. D), 28-29, Southampton Street, Strand, W.C.2. 
Telephone TEMple Bar 8608. 

YOU ARE INTERESTED IN THE " CENTURION '' 
Build it with (5/ STAR - GANZ) 

5., v_lAMIltqlllIna-.1Nersex 
We can prove definite success in convert ng all S.T. odds with these famous tithes. Our technical advice will greatly assist you. Reasonable prices. EVERY ASSISTANCE GIVEN TO HIT CONSTRUCTORS. 

A few selected WITS built from the finest CIRCUITS ideal for Empire Baleelexttilssre listed below. FREE Blueprints and advice given with 
3 -Valve All -Wave Receiver Rik 19-2,000 m. Valves £5 0 6 
3 -Pen, 4 -Valve Sil;Wave laceirer Sit,' 20-2.,006 In. 

Valves £3 75. Od, extra 
_ - _ 

£6:2:0 
6 -Valve All -Wave Super Kit, 13-2,0911.m. Valve's g6 2 9 

Amplifier Kits (rein k3 9s. 8(1. S.W. SdaptOr Hit £2 14s. 9d. Speakers 35I-. Cabinets 2 G`ns. Generous Hire-purehase Terms Azyclugea. EOCENE J. HINT (Deptt7T:2.21101Ah=r4112 leoBarrt498T.'. 

_At 
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THE RADIO
BULLETIN

Our special weekly feature giving
news of all the latest activities

concerning the radio industry.

*

AMPLION PICK-UP
THERE are many enthusiasts who are

keen to adapt their sets for record
reproduction but who, on the other

hand, are not prepared to scrap their exist-
ing acoustic gramophones. For these
Amplion are marketing a pick-up head for
attachment to ordinary gramophone tone -
arms, and the price is 12s. 6d.

The construction of this attachment is
very similar to that of the head of the
well-known Amplion pick-up unit.

McMICHAEL DEVELOPMENT
A very practical example of the progress

being made by McMichael.Radio is the fact
that the firm's factory at Slough is being
enlarged. Four new bays are being added
to the Production and Research Buildings,
and a further addition is a modern two-
story building to accommodate the enlarged
office staff. The total area of additional
floor space which has been planned amounts
to over 10,000 square feet. It is expected
that the constructional side of the work will
be completed in about two months' time.

* * *

FOR VALVE VOLTMETERS
A valve voltmeter is a very useful piece

of apparatus for checking up the H.F.
side of a set. But it needs a suitable valve,
the essential factors being a high and
constant input impedance.

There is a valve specially designed for
valve voltmeters of the anode -bend type,
and that is the Marconi type A577. This is
an indirectly heated triode with the grid
taken to the top cap, and it operates with a
filament voltage of 4 and a filament current,
of 1 amp. The maximum anode volts are
200, mutual conductance 2 milliamps per
volt, and the impedance is 3,000 ohms.

The price is £3.
* *

NEW PHILCO FACTORY
A new London factory, the third to be

erected by the firm at Perivale in four
years, was recently opened by Phileo. This
new factory is more than twice as large as
the first two factories combined, and the
output six times as great.

It is interesting to note that the present
output schedule is four sets per minute.

Ex -service men and women are so well
represented at the Philco factory that a
Phileo branch 'of the British Legion -60
strong-has been formed.

* *

BATTERY TRANSPORTABLE
A completely new self-contained battery

transportable has many advantages ; it
can be taken into any room and, in fact,
anywhere since it needs no aerial or earth.
Neither is it dependent upon mains supply
for its energy.

Among the recent releases is the model
B.88 Battery transportable marketed by
Beethoven Radio. This set comes within

the five -valve category and incorporates
two high -frequency pentodes, an electron -
coupled frequency changer, a double -
diode triode, and a dual pentode quiescent
push-pull stage.. It has delayed A.V.C.
and an undistorted output of 1,200 milli -
watts. The illuminated Airplane dial is
calibrated in station names, and there is a
switch for optional dial lighting.

Sockets are also provided for a gramo-
phone pick-up and external loudspeaker.

The price is 15 guineas, complete with
batteries.

THE E.M.I. OUTPUT METER
All keen service -men are interested in

apparatus designed to make their work
easier and more accurate. Here are details
of a new instrument which fulfils this
purpose.

It is the E.M.I. Service output meter, and
is a portable instrument incorporating a
very sensitive dead -beat Weston movement.
The calibration is in milliwatts and decibels,
three ranges being incorporated. The case
and mounting are of insulated material
finished in grey, and the range selector
switch and terminals are mounted on a
small platform in front of the instrument.
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Twin flexible leads with spade tags and
string clips are included.

An impedance of 5,000 ohms renders the
instrument suitable for most types of output
valves.

An illustrated book of instructions is
provided with each instrument, and service
agents can obtain full details from E.1VLI.
Service, Ltd.

RESULT OF " P.W."
COMPETITION No. 5

The Prize-A B.T.S. "ADABAND " SHORT-
WAVE CONVERTER-for the most apt
" Signature Song Title for a well-known
Person has been awarded to :

Mr. H. 1. McDonald, 25, Argyle Street, Euston
Road. Lorfdon,
who selected Mr. HORE-BELISHA using
" Broadway Rhythm." -

A Slumber of other interesting efforts were
received, among which the following are deserving
of special mention :

G E 9.R GE ROBE Y-" Underneath the
Arches.

HENRY FORD-" Get Out and Get Under."
Mr. NEVILLE CHAMBERLA IN-" Brother,

Can You Spare a Dime?"
CHARLIE CHAPL IN-" Actions Speak

Louder than Words.'

*

*
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Said G. T. KELSEY
in POPULAR WIRELESS,

February, x5th, x936:-
" The prospects of radio
as a career are excellent,
but you simply must be
qualified.

Those of you who
aspire to become' Some-
thing in Radio,' could
not do better than take
one of these T,C.R.0
Courses."

Take the first step, -to success
now by sending for free copyof ."RADIO AS
CAREER." This interest-
ing book gives full details of
our specialised training and
tells you about the many
opportunities which await you
as a radio expert. Post
coupon (it once.

Why Jog along in the same old rut ?
Why fear the consequences of losing your
job ? Why waste your valuable spare time ?
Radio offers golden opportunities to the trained
man and we can give YOU the training which leads
to success.
T.C.R.0 students -in all parts of the world are
now in wellTaid employment, whilst others are
earning regular money in their spare time, solely as
a result of our training.

There's no need to envy them-you, too, can
become a qualified radio expert. Our Home -Study
Courses are praised by leading radio authorities.
We SPECIALISE in Radio and can help YOU to
get employment or teach YOU how to earn money
in your spare time.
Students write as follows

" He engaged me at a big increase in salary. I couldn't have
got this situation without your help."-A. G. (Finchley).

" I have obtained fresh employment at a much higher salary,
through giving particulars of your course which I am taking."-
F. J. G. (Surrey).

" I have much pleasure announcing an increase in salary
and promotion."-J. A. (Ilford).

Since enrolling with you I have taken over practically all
the battery set work for a local dealer."-J.T. (Dundee).

" I am now working at . . . and am pleased to say that
I could not have obtained the job without the Course." -
J. M. (London).

r.--Pleal send me free copy (in plain envelope) of your
I book which tells me how I can obtain well -paid employ-

meat or earn money as my own master as a radio expert.

NAME .

ADDRESS .

To :-
TECHNICAL & COMMERCIAL RADIO COLLEGE, 1

CROMWELL HOUSE, HIGH HOLBORN,
LONDON, W.C.1

1

L P -w " (Post in unsealed envelope, Id. stamp)



56

For your
"CENTURION"
Mr. John Scott -Taggart, the world-famous set
designer, pays remarkable tribute to the
efficiency and reliability of Jackson Brothers'
components by his choice of this well-known
firm to design the condenser and pointer for
his latest design the " Centurion."

Mr. John Scott -Taggart is a man of great
discerpment and experience who puts an enor-
mous amount of careful thought into all his
receiver designs, but when he comes to consider
the condenser his invariable choice is J.B.

Special matched condenser with knob and
long pointer as illustrated.

Complete 5/6

JACKSON BROTHERS (LONDON), LTD., 72, ST. THOMAS STREET, S.E.I.

The Paper
for

the Boy
of TO -day !

MODERN BOY keeps
you ahead of the news !
There is no other paper
to take  its place.' You
will find described and
pictured in its pages not
only the latest mechan-
ical marvels of to -day,
but also those of to-
morrow. in addition, it
contains tip-top stories
by the world's finest
boy's authors. Buy a
copy to -day'- yon will
agree that MODERN
BOY is the paper you

cannot do without.

MODERN

BOY
Every Saturday

SPEAKER

"BRONZE
Recommended for the

CENTURION
--Best for all sets

It's not much use building a good
setunless you incorporate a speaker
which will do it justice. Fit a Wharfe-
dale and be sure. Extremely
wide, well-balanced response range.
High - efficiency nickel -aluminium
magnet. 100% dust -proof. Uni-
versal Transformer for perfect
matching.

Exponential
cone-wids
Radiation

PRICE LIST OF
WHARFEDALE

- CHASSIS
A B

Standard 32/6 25/.
Bronze 42/6 35/ -

Golden 62/6 50/-

A - Universal
B - Less Transformer

Also full range of cabinet
Extension speakers

POST THE COUPON
FOR CATALOGUE

WHAR FEDAI,..
WIRELESS WORKS,
62, Leeds Road,
BRADFORD, Yorks.

A. 2 t,
Please send your
catalogue,.

Name

Address

p.w-I
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OLYMPIC GAMES TO
BE TELEVISED

QUITE early this year the German
Broadcasting Company reopened the
high -definition television service for

Berlin. It will be remembered that the two
ultra -short-wave transmitters by means of
which Berlin had been provided with a high -
definition television service since March
of last year, were destroyed by the fire at
the Radio Exhibition in August. Suitable
new transmitters were erected in a remark-
ably short space of time by Telefunken.
To enable a reopening of the service as soon
as possible the Post Office decided to retain
the 180 -line definition with 25 frames -per -
second, as it would have taken considerably
longer than the three months stipulated to
provide transmitters of a higher definition.

At the opening of the new service
this year ten public televiewing rooms
were in operation in various parts of Berlin,
and one at Potsdam. In one of the opening
speeches it was stressed that the service
must be regarded as experimental, in view
of the imminent technical improvements

A GREAT BOOK
Dear Sir,

I received your " Book of Practical
Television," and it was beyond all my
expectations. I was amazed that
such a technical subject could be put into
such simple, clear and concise language.

Thanking you fur your quick and -safe
delivery, and your great book. -

Your appreciative reader,
G. HENSHALL.

23, Carpathia St.,
Garston, Liverpool 19.

(higher definition and, possibly, interlaced
scanning).

Programmes are now broadcast daily
from 8 p.m. to 9 p.m. local time, and a
second session has been arranged from 9 p.m.
to 10 p.m. About fifty people can com-
fortably see the television programme in the
public televiewing rooms, so that roughly
500 persons can attend each session, which
makes a - total of 1,000 regular visitors an
evening. No charge is made for admission.
The programmes change every week, so
that up to the present facilities have been
provided for thousands of Berliners to see
the television programmes.

Daily News Reel
Last year the programmes consisted only

of films. Direct scanning of persons has
now been added, which greatly enhances
the entertainment value of the broadcasts.
In the main, excerpts of the latest film
releases are provided, together with a light
entertainment programme by well-known
artists in direct television. The broad-
casters have decided to give the pro-
gramines topical interest by taking their
own daily news reel, a new edition of which
will be broadcast each night. This news-
reel feature can be considered as a standby
until technical facilities are available for
the direct transmission from actual eVeuts

(Continued on next page.)
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OLYMPIC GAMES TO
BE TELEVISED

(Continued from previous page.)

by means of the so-called " electric eye."
It was foreshadowed at the opening of the
new service that the chief events of the
Olympic Games, to be held in Berlin from
August 1st to August 15th, will be televised
without the help of film.

Apart from the sight and sound broad-
casts from 8 p.m. to 10 p.m., every evening ,a
sound -only programme will be relayed_from
the Deutschlandsender from 5 p.m. to
7.30 p.m., and from 10 p.m. to midnight.
This is to give listeners an opportunity of
becoming used to reception on ultra -short-
waves. Wavelengths.-Sound : 7.06 metres ;
Vision : 6.72 metres. A. G.

WATCH YOUR VALVES
*.
IF a valve is at all tight in its socket-and
.1 they often are-it is very easy to

damage the valve unless you take care
when you want to remove it. Most people
just grab hold of the glass bulb and prise
it about from side to side until they loosen
it and then haul it out. All this is very bad
for the valve, because the glass bulb is
only stuck into the base by means of a sort
of plaster -of -Paris cement, and is not in-
tended to be treated roughly. Once you
loosen the bulb in the cap you are very
li able to get it twisted about, in which case
the leading -out wires will almost certainly
soon be broken.

The proper thing to do when a valve is
tight is to take hold of the base itself, without
touching the glass bulb. Incidentally, the
same thing applies to an electric light bulb,
and I once saw what might have been a very
nasty accident when somebody was forcing
an electric light bulb down in a defective
light -socket and the glass collapsed.

J. H. T. R.

THE " CENTURION"

RAPID CONSTRUCTION GUIDE
(Continued from page 38.)

Leaving the centring tab attached, cut out
dial along borders. Cut out (razor blade essential)
the hole for slipping over bush, where marked
on the tab. Stand the set up in its normal
position, front of panel you. The moving
vanes of the main tuning condenser should be
" closed." Put your left hand round the hack of
set and gently hold the rear end framework of
main tuning condenser. Do not touch the vanes.
Remove the fixing nut and washer from the
main tuning condenser's spindle portion, which
can be seen from the front of the panel.

Slip the hole in the centring tab over the
spindle bush (the threaded brass collar), and
hold centring tab against panel by fitting washer
and then nut loosely,- Lay set (in Easy -Cabinet)
on its back, front of panel uppermost. Centre
the dial into its correct general position ; as a
guide it may be noted that the top point should
come opposite the middle fixing screw of panel
(i.e. half -way along top edge).

Ensure dial is in correct position by measuring
the distance from the lowest point on the left-
hand end of dial to the bottom edge of panel ;
this distance should be the same as that from
the right-hand end of dial to bottom edge of
panel.

(R) Prepare 16 ordinary plated brass pins
(if a pin is of a type that could be bent, it can be
used) by cutting them diagonally with wire

cutters or pincers about in. from their heads.
You now have 16 very short and pointed pins.
Any other type of very short miniature nails
may be used.

There are 16 small circles- with white centres
along the border of dial. Keeping dial fiat on
panel, start with the top circle and prick through
centre of circle with some thin pointed instru-
ment (I used a drawing -pin) for about -it in.
Insert a ,prepared pin into this hole and push
home with any hard, flattish -headed instrument
(I used the handle of a screw -driver). Carry out
the rest of the fastening -down of dial in following
order : Circle between pin just inserted and
condenser spindle ; the two circles (on outer
border) on each side of top circle ; the two
circles (on inner border) between last -inserted
two pins and spindle. Carry on in this way,
working towards the ends, keeping dial flat.

(S) CUT CENTRING TAB OFF WITH
SAFETY -RAZOR BLADE by cutting along
inner border where indicated (where tab is
joined on). Tear away the tab from the con-
denser hush ; there is really no need to remove
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the fixing nut to do this. Tighten up the fixing
nut on bush of main tuning condenser..

STAND SET IN ITS NORMAL POSITION
WIWI DIAL FACING YOU.

(T) Turn projecting spindle of main tuning
condenser fully anti -clockwise (fully left). Slip
the large J.B, knob and long pointer on to end of
spindle with the pointer pointing- exactly hori
zontally to the left. Tighten grub -screw, which
is the little screw which fits into edge of knob and
is on opposite side to pointer. (Do not touch
screw which secures the porter,)

(U) Turn spindles of volume control, anode
reaction condenser and aerial balancing con-
denser fully anti -clockwise (fully to left). Fit
their knobs with their white spots or pointers
exactly in a horizontal direction to the left.
Tighten up their grub -screws.

(l)' Fit knob on wavechange switch spindle
(no special direction) and on turret switch
spindle.

YOUR SET IS NOW COMPLETE. (See
separate article next week on installation and
operation.) J. S. -T.

IHI IIVAC
(4 -Pin)

Chose& sag tjacte-Taqqate
FOR THECENTURION1

HIVAC VP215

10/6
AS SPECIFIED

Obtainable from all
dealers. If any delay,

order direct.

This is the valve which was specially developed
for S.T. Receivers. It is unquestionably the
most perfectly shielded valve of its type on the
market. Thousands are in use in the
" S.T.600 " and " S.T.700."

A USEFUL TIP to all owners of Battery Sets
employing standard S.G. Valves.

The Hivac VP2I5, as chosen by Mr. John
Scott -Taggart, will increase Selectivity and
Stability ; furthermore, when you just replace
your present S.G. Valve with a Hivac VP2I5,
there is no need to alter the wiring of your set.
Plug in-tune in-and you will immediately
note a marked improvement in your receiver.
All we ask you to do is to make a slight adjust-
ment to your H.T. and G.B.-apply the correct
voltages as given on Leaflet in every Hivac
VP2I5 carton.

NOTE :-Hivac have developed a special range
of valves for Short -Wave work. Send a P.C. for
Leaflet " P.S.W."

HIGH VACUUM VALVE CO., LTD.,
113-117, Farringdon Road, London, E.C.1. cLa::::77587
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Said a careless en -
Shortest named
Drewsett,

" Mg complaint was
unfair-please
excuse it

Since using
FLUXITE JD

The set's working 7y
all right t

I advise other grum.
biers to use it I"

See that FLUXITE is always by you-in the douse
-garage-workshop-wherever speedy soldering
is needed. Used for 30 years in government works
and by leading engineers and manufacturers. Of
Ironmongers-in tins. 4d., 8d., 114 and 2/S.
Ask to see the FLUXITE SMALL -SPACE SOLDER-
ING SET-compact but substantial-complete with
full instructions, 7/6.
Write for Free Book on the art of ' soft "
soldering and ask for Leaflet on CASE-
HARDENING STEEL and TEMPERING

TOOLS with FLUX ITE.

TO CYCLISTS ! Your wheels will NOT
keep round and true

unless the spokes are tied with fine wire
at the crossings AND SOLDERED. This
makes a much stronger wheel. It's simple
-with FLUXITE-but IMPORTANT

The FLUXITE GUN
in always ready to put
Fluxite on the soldering lob
instantly. A little pressure
places the right quantity on
the right spot, and one
charging lasts for ages.

Price 116.

FLUXITE
n SIMPLIFIES ALL SOLDERING

PLITEITE, LTD DEPT. 324, DRACON WORMS.
BERMONDSEY STREET.

ELECTRADIX BARGAINS
electric Tools-Circuit Breakers-Chargers

,-Switches-Rheostats-Home Recording, etc.
ELECTRIC TOOLS.-A.C. induction motor, flex and
plug, 1125 h.p.. 2,800 revs., 18/-; 1/10 h.p. ditto
With pulley, fan cooled, 1,500 revs., 35/-. ,Motor -
grinders nitro, double 'ends, fitted two emery Wheels,

Light A.C. Drill di lbs. to On. hole, 401.. AU
with Rex and plug. Electric Water Pumps. A.C. or
D.C., 120 galls. per hour to 6 ft., 67/8. Twin Electric
Air Co,mpressors, £5 I0s.
CIRCUIT BREAKERS replace fuses now. Magnet
Trip Overload .SwitcheS, A.C. or D.C. mains, 1 to 4amps, 7/8: 6 amps, 10/,, 10 amps, 12/' 15 amps,
14/.; 20 amps, 16/ -.Trips may. be remote controlled.
BARGAIN.-Geared Hand Drill for 1 -hole chuck,handle and gears. Only 1/9, post free.
CHARGERS, SWITCHES and RHEOSTATS. We
make and stock a range of almost all sizes and capaci-
ties. We shall be glad of specified inquiries for any
tyPe of switchgear. A.C./D.C. Rectifiers and Chargers
are our speciality.
HOME RECORDING is interesting on your gramo-
phone. Cost is low. New acoustic sets, complete out-
fits -in carton de luxe, 21/-. No. 2 Mivoice, 1216.
Junior, 716. Electric recording Turntables, 25/-, CM
Trackers, screw traverse, 716. Spiral Drive, F Type,
4/6. Cutter needles, Diamond jewel, 7/6.
MICROPHONE UNITS, 1J-. Usually '

sold at 3/6. Our price has always been
11, We have supplied thousands.A NEW PRACTICAL HOME
MICROPHONE for broadcasting at
home. It., is a general-purpose, robust
ibike with solid bakelite body, back ter -
Millais, front, metal grille. No. 11, new
design; _finely finished 5/6. No.. 11A,
special in solid brass 'body, unequalled at the price on
speech and music, 7/6.

No.11 TABLE MIKEThis is a splendid
Microphone for speech and music., The bakelite case,
containing' a 2in. mike and transformer, is on a bronze
pedestal, detachable for sling. SWitch and plug fitted.
Unrivalled for quality and price, 15/,
CHEAP MORSE LEARNING SETS, with Battery
and Buzzer, 4/6. Send for Bargain List " P."R$DIOS
its, UPPER THAMESSTREET, L;ONDON, E.CA

*Phone Central 461 I_

I ABOUT THESE PROGRAMMES
(Continued from page 40.)

abomination-these may be suffered to sit
and quiver with the ecstasy of their own
purism.

But there are those who find some
recondite joy in remaining, aloof from what
the rest of us are crazy about, like the
youth who, when bicycling was all the
rage, say about the early 1900's, told me
that he did not bike because it was so
common. That is just naughtiness or
ingrowing mind and requires treatment
when encountered.

The recent celebrations of the invention
of the cinematograph, which " featured "
some of the early films, set one thinking
of the beginnings of broadcasting here.
Apart from . the thrill of first hearing an
amateur broadcasting gramophone records,
my own particular most -treasured memory
is that of sitting in a large room high up
in a building on the Surrey end of Black -
friars Bridge, and hearing Melba sing at
Chelmsford. There was a. 7 -valve receiver
and it fed about twelve pairs of telephones,
which were passed round the numerous
company like pipes at a Red Indian pow-
wow. This was in 1920.

Some " Thumping Problems "
Present-day broadcasting having reached

the stage of development at which one man
can speak to the whole world at once,
there seems to the lay -mind little room for
technical improvement except the ennquest
of " fading," the 'elimination of atmospheric
disturbances and man-made static, and of
the interference of one station with another
-all pretty thumping piobTems but not so
formidable as. those which have been' Solved
since 1914, taken all together. Therefore
it is impossible to escape the conclusion
that further development, besides the
popularisation of television, must occur in
the output, that is, in the programmes
-their composition, presentation and
distribution.

Looking ahead to the days when ,the
B.B.C. will have a much larger revenue,
bold intellects untrammelled by narrow
regulations and " red tape," and when it is
more subservient to public opinion, I see
a service comprising entertainment, sport,
instruction, religion, and utility features
(time, weather, markets, finance, etc.),
not jumbled together as they are now, but
each with its own special station. What an
expansion of each feature would then be
possible !

A Vision of the Future
I see the time when, instead of the

B.B.C. having to scour the world for talented
broadcasters, the best artists will compete
for a " place in the ether "; when parlia-
mentary proceedings are broadcast .as a
matter of course, compered " by experi-
enced House of Commons men ; when the
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stiident, the housewife, the collector and
connoisseur, the bookman, scientific man,
and attist, business man, soldier, sailor,
tinker and tailor, will listen to his or her

..special station as hungrily as they now
Peruse the special printed organs of their
callings. There must be a modus worked
out, reconciling the interests of the Press,
the Theatre and the Music Halls with those
of the listening public, even though this
should entail the introduction into the
output of certain stations of broadcast
advertising and some form of financial
co-operation between the B.B.C. and the
interests aforementioned.

We Cannot Stand Still
At present, broadcasting as a whole it

standing still in this country. That cannot
continue. To stand still is, in effect, to
fall back. There is no true equilibrium in
any organic system. You have to get on-
or get out ; to go on or get behind. Petty
changes; the livening up of Sunday pro-
grammes, the addition of 2.37 per cent of
more dance music at the cost of an equiva-
lent loss of Russian fireworks or of talks
on the Inner Meaning of Everything, are
but ripples-mere departmental give and
take. They do not effect any vital develop.
ment. It is to the Board of Governors
that we must look for vision and breadth
of vision.

Young Bill says, What's come over
Pa ? He has a funny look in his eye
to -night. Prophetic frenzy, my boy !
Let us, therefore, return with a dull thud
to 1936. Bransby Williams-bless me !
there's a Perennial ! I seem to have heard
of him ever since my schooldays-is always
so good that' gratitude almost prevents me
from remarking that his most recent
broadcast, though thoroughly delightful,
disappointed me because all three of his
pieces were rhymed. Did any of you, I
wonder, have the same experience ?

The New B.B.C. Organ
I suggest that we might enjoy " Young

Ideas " better if they would find some other
duty for the talented person who at present
begins to play the piano immediately each
speaker is announced-an Idea which is
also Young, but annoying in practice.

I have read somewhere that the B.B.C.
are to install the biggest organ in the world,
or the biggest cinema organ, or words to
similar effect. It is not the details that are
important but the superlative. I hope that
I have been misinformed this time, for I
do not like the transatlantic sound of this
description. I find that my set will repro-
duce any of the cinema organs which are
broadcast with a most satisfying tumult
and thunder. If five or six extra rows of
keys are required I can only say that as the
average cinema organ seems to be able to
imitate almost any sound of man, nature,
or machinery, I do not see what more is
desired, unless it be the ability to play a
weather report or do " Gert and Daisy."

THE ONE AERIAL FORTHE MODERN SET (--"Is6'

44p
vr INVISIBLE

AERIAL
Highly efficient, self adhesive
aluminium strip -gives
wonderful pick-up clear of
interference-fixed in a jiffy
Without tools-just press it

and it sticks. Double
length
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TECHNICAL JOTTINGS
Comments on various items of interest to all readers.

By Dr. J. H. T ROBERTS, Finst.P.

A Giant Broadcaster
AT the recent Paris Inter -Continental

Broadcasting Conference it was made
known that the B.B.C. intends to

double the power of the London Regional
with the object of.improving listening con-
ditions for those on the South and East
Coasts. But this is small fry compared with
the reported intention of Italy to put into
service a 500 -kilowatt transmitter which
will he heard, to say the least of it all over
Europe.

At the Conference a good many criticisms
of this proposed Italian Broadcasting
Station were raised, although the Conference,
not being concerned with political matters,
did not pursue the subject. It seems pretty
certain that such a powerful transmitter
would interfere seriously with broadcast
reception over a large part of the Continent
and in this country, too, of course.

The Question of European Wavelengths
One of the subjects which inevitably

came up for consideration at this Conference
was the question of the Lucerne Wave-
length Plan. It was soon decided, however,
not to suggest any interference with the

distortion. If, however, you are using
3 -electrode valves for the purpose it is
necessary to put in an intermediate low -
frequency stage or, alternatively, use an
input push-pull transformer having a rela-
tively high ratio between the output and
the detector stage. It is better to use the
former arrangement with a fairly low ratio
push-pull transformer between the 3 -elec-
trode output valves and the intermediate
low -frequency stage, this latter being in
turn resistance -capacity -coupled to the
detector. If you do not want to use the
intermediate low -frequency stage you can
use pentode valves in the push-pull output.

Adjusting the Valves
For best results in such a case, however, it

is important that the high-tension current
consumption of the two valves shall be as
nearly as possible the same, and this can be
brought about by adjustment of the
priming -grid voltages. Assuming the char-
acteristics of the two valves to b the same
-and on this point you should satisfy
yourself and not just go by guesswork-
then you can secure the necessary adjust-
ment of the priming grids very simply by

TO OUR READERS
Owing to the unusual pressure on our space this week, we have reluctantly

had to hold over a number of our regular features and articles by well-known
contributors such as Alan Hunter and Victor King.

But the omission is only temporary; they will be back again soon, and
NEXT WEEK you will not only be able to read

MORE ABOUT THE " CENTURION "
but also many of the valuable and interesting regular feature articles that
go to make " Popular Wireless " the Leading Radio Weekly Journal.

Plan, and consequently the wavelengths
of the, principal B.B.C. and foreign stations
will presumably continue as at present for
at least the next two or three years. The
Paris Conference only really concerned
itself with wavelength problems in so far as
these affected the Empire short-wave
services.

Claims for Extra Channels
The old problem of additional wave;

lengths is always cropping up, and practi-
cally every country is pressing forward its
claims for extra channels, owing to the
expansion of its broadcast system. There
is no doubt that the whole question will
have to be taken up again in the near future,
but in the meantime these Conferences
obviously cannot concern themselves with
the claims of different countries indi-
vidually.

Push -Pull Advantages
One of the advantages of substituting a

pair of valves in push-pull in place of a
'single output valve is that, assuming the
output stage to be properly designed, you
will practically get rid of any harmonic

connecting them together so that the same
voltage applies to them both.

Testing the Characteristics
I have said that you cannot be at all sure

that the characteristics of the two valves
are exactly the same,' even though the
valves are of identical make and specifi-
cation, and therefore in actual practice it
is often a good plan to use a potentiometer,
the end terminals being connected respec-
tively to the two priming grids, whilst the
high-tension positive input is brought in
to the centre terminal of the potentiometer.
The total resistance of the potentiometer

- element, by the way, should be abort 10,000
ohms.

If the valves are absolutely ids ntical in
all respects, obviously the Proper sitting
of the slider will be at the centre, but you
will -usually find that it is necessary to

.shift it a little from the central position so
that different proportions of the resistance
are put in series with each of the grids and
in this way you will eliminate any bum
and probably improve the quality and
reproduction. The total resistance of the

(Continued on'nect page.) -

BARGAINS!
4-v. SUPERHET BARGAIN

SUNBEAM MODEL 22 A.G./D.C.-

PR CE 9:O MRCGE'14 :19 6
Or YOURS For

and 16 monthly
payments of 613.

LONG & MEDIUM WAVES.

For A.C./D.C. mains, 200/250 volts, 25/100 cycles.
Complete with 4 B.V.A. valves (including rectifier).
Pentode output, moving -coil speaker, handsome wal-
nut cabinet, as illustrated 200-550 and 1,000-2,000
metres. Single knob tuning. With indoor aerial.
Ready to play. No earth required. Dimensions
I I" wide, 81" high, 6" deep.

PAVILION STR. 3 RECEIVER
Complete in Table Consolette Cabinet with Det.,
L.F. and Power Valves, Speaker and Batteries.
READY TO PLAY. Cash or C.O.D. Carriage
Paid £2 : 2 : 0, or 5/- deposit and 8 monthly payments
of 513.

SCREENED GRID Battery 3
In Walnut Consolette with S.G.,

B.R.C.

£3 18 t 6, or 7/- down, balance in GOWN
11 monthly payments of 7/3.

with batteries and accumulator.
Cash or C.O.D. Carriage Paid,

Det. and Power Valves, and
Moving -Coil Speaker. Complete

S.T.700
EVERY PART GUARANTEED
MATCHED-PROVED-TESTED

" I " 0 RPIATEA L E 3:3:0KIT
BARGAIN PRICE - 50
Comprising B.R.G. Kit of matched
components, including exclusively
specified main components and copy
of S.T.700 issue " Popular Wireless "
with full size blue -print, less valves,
cabinets and Extractor Unit Kit.
CASH or C.O.D. Carr. Paid.
50/-, or 5/- deposit and 10 monthly
payments of DELIVERY

STENTORIAN SENIOR
Model 36S. Cash or C.O.D. Carriage
Paid. £2/2/0, or 2/6
down and ltmonthly
payment:, of 4/-.
W.B. Stentorian
Junior Model 36J.
Cash or C.O.D.

Carriage Paid. 61/12/6, or 2/6 down
and 11 monthly payments of 3/-.
NEW TIMES SALES CO. was first with Easy Terms
in 1924. We can supply all Radio Accessories, Kits,
Sets, Pick-ups, Mains Units and Speakers on the
lowest terms. SEND US A LIST of your require-
ments and we will quote you per return. Orders
over 101- sent C.O.D., and Carriage charges paid
(Gt. Britain ONLY).

NeweintesSales Co
I 56, (P.W.4), LUDGATE

Dear Sirs,
Please send me

I enclose Cash /Deposit

Name

Addras

EST. 1924

HILL, LONDON, E.C.4.



INTERCHANGEABLE COILS
New low loss formers of DL -9 high -frequency
insulation. Rigidly made and each coil
matched. First-class results assured. 4 -pin
coils have two windings, 6 -pin three windings.
No. 959 6 -pin Set of 4 12-170 metres Price 16/ -
No 932 4 -pin .. Price 14/-

Univer-
sal S.W.
V ales -
Holder.

A low loss holder for above or below base-
board use. The valve enters the contacts from
either side. There is no measurable increase
of self -capacity to that already in the valve
base. DL -9 H.F. dielectric, one piece noise-
less contacts.
No. 1015 4 -pin 1/3d. No. 1016 5-ptn 1/5d.

No. 1024 7 -pin 1/8d.
STRATTON & CO., LTD..
Bromsgrove Street, BIRMINGHAM.
London Service Depot: Wetdds Radio Stores,

14. Sohn Street. 01 ford Street, W.1.

SHORT WAVE COMPONENTS

CIVIL SERVICE VACANCIES
Age Limits 15-26 Either Sex.

Commencing Pay IS - to E7 14s. per Week.
No Experience Required.

FREE GUIDE
The 1936 Edition of our Civil Service Handbook
is now ready for distribution. Those desiring

........... details of Openings, Age
1936 GUIDE TO Limits, Pay, Promotion and
CIVIL SERVICE Entrance Examinations for

VACANCIES ' all branches of the Service
(Taxes, Customs, Post 0Mce,
Clerical, Engineering, I-C.C.,
Municipal, etc.) are advised to
apply for this free Handbook
immediately.

B.T.I. (Dept. 112),
356, Oxford Street, W.1.

`ENGINEERING
OPPORTUNITIES'

FREE!
This unique Hand -book

shows the easy way to secure

A.M.I.E.E.,
A.M.I.N.T., A.M.I.R.E..
and similar qualifications.
WE GUARANTEE-

" NO PASS-NO PEE."
Details are given of over

150 Diploma Courses In all
branches of Civil, Neck..
Elec., Motor, Aero..
Radio and Television

Engineering, Buildin g, Government
Employment, etc. Write for this enlightening
Hand -book to -day FREE and post free.British Institute of Engineering Technology,101. Shakespeare Rouse, 17, 18, 19, Strat-ford Place. W.I.

TECHNICAL JOTTINGS
(Continued from pteNaus page.)

potentiometer may be higher than the figure
mentioned, but if it is much lower you will
find that the potentiometer arrangement is
not fully effective.

Looking for Trouble
When a set begins to go wrong, unless

there is some fairly obvious place to -look
for the trouble, such as a bad resistance or
potentiometer, or a switch which is not
making proper contact, you can generally
get to the root of the trouble most quickly
by measuring the voltages and currents at
different parts of the circuit : the results
of these measurements will tell you quite a
lot. With an ordinary " straight " type of
receiver this is a very simple matter as a
rule, even with a multi -valve set. But with
a superheterodyne circuit there are certain
difficulties which have to be specially dealt
with. With a superhet circuit, for example,
you may find by your meter tests that the
voltages and currents are apparently correct
and yet the receiver is not giving satis-
factory results.

A Superhet's Tuned Stages
When you consider the number of tuned

stages in a superhet-and it is quite
common for a superhet receiver to have as
many as seven tuned stages-and bearing
in mind that all of these stages need careful
trimming, you will easily see where the
difficulties come in. As a rule the trimming
instructions accompany the set or, if you
are building a set from a published design,
the trimming instructions will be given with
it. But if you do not happen to know the
proper settings for the intermediate fre-
quency transformer trimmers and for the
trimmer of the oscillator -tuning condenser,
you are liable to find things pretty trouble-
some:

An oscillator, however, will get you out
of your difficulty.

Adjusting the Trimmers
To trim the intermediate frequency

transformers you adjust the tuning control
of the oscillator for the intermediate fre-
quency specified to be used in the receiver
and connect one output lead to earth and
the other to the input of the primary of the
first intermediate frequency transformer.

In this way when the receiver and
oscillator are both working you merely
have to adjust the trimmers of the inter-
mediate frequency transformers until you
get maximum signals. In the same way
you can then use the oscillator to feed the
aerial and earth terminals of the receiver
and adjust the trimmers of the ganged
condenser.

The Intermediate -Frequency Transformers
When connecting the aerial as above- -'

mentioned for adjusting the trimmers of
the intermediate frequency transformers,
it is a good plan to put in a blocking con-
denser in the lead from the oscillator to the
primary of the intermediate frequency
transformer so as to prevent any short-
circuit to earth, as there may not be any
such condenser included in the oscillator.
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GOLDEN GLOBE
the lovely new
NASTURTIUM

SEEDS
FREE

Don't miss the grand Spring Sowing and
Planting Number of POPULAR GARDENING.
Every copy contains a FREE PACKET of

seeds for growing these brilliant flowers.
More Free Seeds to follow.

POPULAR
GARDENING
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ADVERTISEMENTS 

3d. per Word 
6d. per word for first words in heavy type 

6,- per line for displayed lines 
(12 pt. type) 
Minimum Charge 3' - 

Remittance must accompany order. 

Advertisements for these columns are 
accepted up to first post WEDNESDAY 

MORNING for the following week's issue. 
All communications should be addressed to 

Advertisement Department, " Popular Wire- 
less," John Carpenter House, John Carpenter 

Street, London, E.C.4. 

RECEIVERS, COMPONENTS AND 
ACCESSORIES 

Surplus, Clearance, Second -Hand, &c. 

SOUTHERN RADIO'S WIRELESS BARGAINS. 
ALL GOODS GUARANTEED NEW 

AND SENT POST PAID. 
SPEAK ERS.-Celestion Soundex Permanent Magnet, 

tt/-. Telsen Speakers Units, 2/9. 
LIMIER KITS, ALL NEW, IN SEALED CARTONS 

AND COMPLETE.- With specified Valves ; Lissen 
Skyscraper 3 -valve Battery Kits, 42/- each ( List 

77/6)- 
G. C. A.C./D.C. Mains Three -Valve Sets. Complete 

with three Osram valves, in exquisite Bakelite Cabinet 
with Osram Moving Coil Speaker. Ready to plug-in 

to any mains. Universal voltage. Brand-new in 
sealed cartons. Fully guaranteed. £3 t9s. 6d. 

each (List 57 15s. 03.). 
HOUSE TELEPHONES. A SPECIAL BARGAIN. 

BRAND-NEW ONE -HAND TELEPHONES.-Corn. 
plate on stand, with or without Automatic Dials. 
(Cost 54 each to Manufacture) 10/. each. 

ELIMINATORS.- Regentone 1935 Series. A.C. 
Mains 200/250 volts, Type W5a, complete with 

trickle charger, 39/6. Wta (less trickle charger- 
carries 3o milliamps.), 33/- ; Wtc (less trickle 

charger), 3'0/, All in sealed cartons. 
COILS.-Varley Square Peak Coils, B.P.5, complete, 

2/3. Telsen Iron -Core Coils, W.349 midget size, 
4/6 each. 

MICROPHONES.-ACE P.O. Microphones complete 
with .Transformer. Cab be Used with perfect 

efficiency on any set. 5/- each. 
AMERICAN VALVES.-A full -range of valves for 

all American sets at 7/- per valve. 
SOUTHERN RADIO BARGAIN PARCELS.-We are 

offering the following parcels of mixed components 
at a fraction of their value. The items comprise 

up-to-date Radio parts, new and perfect, which are 
too varied to be advertised individually 
5/. PARCEL.-Contains modern components valued 
at 20/ -,including Resistances, Condensers, Cods, 

Wire, etc. Circuits of modern Receivers included 
with each parcel. 

SOUTHERN RADIO Branches at 271-275, High Road, 
Willesden Green, N.W.10 ; 46, Lisle Street, W.C.2. 

All Mail Orders to 323, Boston Road, London, N.W.t. 
SOUTHERN RADIO, 323, Euston Road, London, 

N.W.t (near Warren Street Tube). 'Phone: Museum 
6324. 

VAUXHALL J.B. Square Plane Dial and Drive, 
LARGE Oblong Scale, Bronze, complete with Station 
Named Scale, 5/-. 

VAUXHALL. T.C.C. condensers, 4- or 8-mfd. dry 
electrolytic, 500-v. working, 2/6 ; 550-v., 3/, 

VAUXHALL. Polar Midget, 3 -gang condensers, 
straight or superhet, 8/9 ; Polar full vision, horizontal 

or Arcuate dial and drives, 4/6. 
VAUXHALL Dubilier condensers, tubular non - inductive, 01, 6d., 50-mfd.' 50-v. working, 1/6; 

50-mfd., 15-v., 1/3 ; 0.05, 63., 0.002, 013002, 0.001, 
0.0001, 4d. each. 

VAUXHALL. T.C.C. mica, 0-002., 2,000 -volt test, 
'II.; 0.0001, 43. ; 0.001, 0.01, I/. ; t-mfd. Mans 

- bridge, 12. 
VAUXHALL Resistances by weB-knowa manu- 

facturers, t -watt type, 6d. each ; all values. 
VAUXHALL. Clix valve holders, terminals, 7 -pin, 

9d. ; - 5 -pin, 7d. ; W.B. 5 -pin, 44d. ; baseboard 
mounting, 6d., post paid 2/6 or over, or c.o.d. 

VAUXHALL UTILITIES, t63a, Strand,' W.C.2, over 
Denny's the Booksellers. Temple Bar 9338. Send 
postcard for lists free. 

5.T.700. Complete kits exact to specification 53/4'0: 
A.C. Versions, 57/8/0. A few Class -B 3 -valve sets 

01 /10/0. Radio Goods. Lowest Prices. Part ex-, changes.-Servwell Wireless Supplies, 64, Prestbury 
Road, London, E.7. 

A THOUSAND BARGAINS. 
MAINS TRANSFORMERS, M.C. SPEAKERS, MAINS 

VALVES, SHORT-WAVE GEAR, CABINETS, Etc. 
PREMIER SUPPLY STORES 

20-22, HIGH STREET, CLAPHAM, S.W.4. 
SEND 3d. STAMP FOR CATALOGUE. 
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RECEIVERS, COMPONENTS AND 
ACCESSORIES 

MARCONIPHONE Surplus, Clearance, Second -Hand, &C, 
(contieeme 

BANKRUPT BARGAINS. List free. Large stock 
sets, components, valves, eliminators, etc. You will 11-T. 
the right prices. Butlin, 6, Stanford Avenue, 

not buy cheaper. Whatever you require write for a 
a quotation. Always over 60 receivers in stock at 

Brighton. Preston 4030. 

BATTERIES 

Cheap IP T. batteries are 
generally the most ex- 

pensive because they can- 
not contain the quality 

and quantity of material 

to give good service. 

For the best results and 
the most consistent 

quality of output with 

your CENTURION' 
buy a good battery. 

That means 
MARCONIPHONE 

B.498. 120 Volts 

Price 8/9. 

Send for full list 

The 

MARCONIPHONE 
Company Ltd., 

230 Tottenham Court Rd., 
LONDON, W.I. 

MORE HOURS 

PER 

SHILLING 

HEADPHONES.-Brown, G. E.C., B.T. H., St erli n 
Nesper, Siemens, Western. Electric, 2,000 ohms, 2/6 ; 

4,000 ohms, 5/-. 
SPECIAL. Brown type " A," 1,000, 2.000, 4,000 

ohms, 20/- pair. Every pair complete. Guaranteed. 
Postages 6d. Kodesh, 56, Barnsbury Street, London, 

N.t. 

ALL goods advertised in last week's issue still 
available. 

WARD, 46, Farringdott Street, London, E.C.S. 
Telephone : Holborn 9703. 

NEW RECEIVERS, COMPONENTS, 
ACCESSORIES, &c.. 

H.P. INOTOG3, A.C., Brand -New, 200.240 V., 1,425 
revs. 52/8/9. Carriage Paid. Lists free. 

EASCO, Electrical Service, 18, Brixton Road, S.W.9. 

" ALL -WAVE " A.C. Five, 59 95. Novo Radio, 
St. John Street, Newcastle -on -Tyne, 1. 

RECTIFYING VALVES.-Full wave 250v. 50mA.,, 
2/6; 350v. 120mA., 4/6; 500v. 120mA., 5/-. Half 

Wave 20v. 250v., 5/6; 2,000v. 5mA., 10/5. 
Class B valves, 2v., 3/9, post free. All fully 

guaranteed. 
P1X, 118, Southwark Street, .S,E.I. 

. 

AMERICAN VALVES, by return post. Order by valve 
number. Post Free.-Giffen's, 373, Edgware Rd., W.2. 

MISCELLANEOUS 

LOUDSPEAKERS REPAIRED, 4/-. Blue Spot a 
Speciality. Transformers and Headphques,. 4/-. 

Eliminators, Mains Transformers and Moving Coils 
quoted for. 24 -Hour Services. Trade Discount. 

Clerkenwell 9069.-E. Mann, 4-1, East' -Road, 
London, N.I. 

WANTED. good modern second-hand Sets, Parts, 
etc. Spot cash paid. Highest part -exchange allow- 

ance in the trade. Bring or send. University Radio, 
Ltd., 142, Drununond Street, London, N.W.I. 

Nr. Euston Station (L.M.S.). 

SITUATIONS VACANT 

INSPECTORS, POST OFFICE ENG. DEPT. Pay 
53 t5s. rising to 57 per week, with Pension. No 

experience required. Ages 17-23. For full details 
MAY- 

B.I.E.T. (Dept. 568), 17, Stratford Place, W.1. 

POST OFFICE ENGINEERING. Excellent openings 
for youths and men under 30. £4 weekly at age 17 

and no experience required. Free details of 
vacancies, etc., from N.I E. (Dept. 606), Staple Inn 

Bldgs., High Holborn, W.C.1. 
. 

GARDEN ING 

500 GLADIOLI, 3f -4 inch circ.' into best named vars. 
100 Double Anemones, 100 Single Anemones, too 

Clover of Happiness and 25 Double Begonias for 
only 7/6; doub:e lot, 14/-. Carriage and. duty paid 

to destination. 
P. WALRAVEN, Stationsweg, Hillegont, Holland. 

1 AMARYLLIS HIPPEASTRUM (for pot), the largest 
slower in cultivation ; 500 Gladioli; first size, 4-5 inch 

circ., in 20 best named vars. ; 500 Anemones, 50 
Muntbretias, too Clover of Happiness, 25 Double 

Begonias and 5 Liliums for only 10/- ; double 19/-. 
Carriage and duty paid to destination (C.O.D. 6d. 

extra). 
P. WALRAVEN, Stationsweg, Hillegom, Hffiland. 

500 GLADIOLI, first size, 4-5 inch circ., in 20 named 
vars. ; 100 Anemones, 100 Ranunculus, 25 Double 

Begonias, 5 Lilium Regale and 
1 AMARYLLIS HIPPEASTRUM (for indoor cultiva- 

tion) for only 10/. ; double lot, 19/-. Carriage and 
duty paid to destination (C.O.D. 6d. extra). We 

guarantee that the Amaryllis flower with two large 
flowers measuring to 6 inches across. Cash refunded 

in full if not satisfied. 
THE FIRST HILLEGOM BULB NURSERIES, 

Hiilegom, Holland. 

GIANT Flowering Gladioli, 350 first size bulbs in 
20 separate colours, 6/6 ; 700, 11)- ; 5,400, 20/. ; 

2,800, 36/-. Free home for C.O.D. Price list free. 
Vanbiezen, Hillegom, Holland. 
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1 SAVE
MONEY
19s. 7d. IN THE £.
Obtain H.T. for your Radio

from one of the NEWAND

IMPROVED EKCO UNITS

and you save 19s. 7d. in
the £. Sound design and

utmost efficiency enable
running costs to be re-
duced to per year.*

* Based on 3 hours daily use of an
average .3-valv-e set.

PRICES

FROM

32'6
or by Easy Payments.

3 SAVE TROUBLE
NO MORE BATTERIES. Connect the suitable

EKCO Power Unit in place of the battery, plug into the
electric light and switch on-that's all ! No alterations to
set, valves or wiring. Silent in operation; outstanding
in performance.

RADIO POWER UNITS

2 SAVE
TIME

NO MORE AC -
CUM U L A TO R
CHARGING. Use an
EKCO Combined Power

Unit, which not only

gives H.T. but keeps

your accumulator fully

charged.

The latest EKCO
Power Units are
housed in attractive all -
insulated bakelite cases.
Size 9" x 5" x 3a-. Ask
your dealer for litera-
ture cr post coupon

below !

To: E. K. COLE. Ltd. (Dept. A.4). Ekco Works, Southend-on-Sea.

Please send me full details of Ekco Radio Power Units.

Name

Address


