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SUMMER

GIRL
says that Daily Sketch is a

holiday joy ... I don't have to
be quite cut off from the world
because I go to Eastgate and
Daily Sketch gives you the
news in a flash ... Jack and I read
it at the Pool after our swim
and even I can turn over the
small size pages without the
wind blowing it topsy-turvy.
And then, my dear, I got the
Pool prize through a tip from
Modestina. And Mr. Gossip
and Ds Alroy and Candidus in
the lazy hour at the picnic-
really our holiday's been
invigorated by Daily Sketch !

"ABOVE all we enjoy those
magnificently produced

exclusive vital news -
pictures that almost talk as
they show us the whole
world at a glance."

DAILY
Make it
a habit...
order it
NOW

I

SKETCH
The Premier Picture Newspaper

HOW
can you get

BETTER

RESULTS ?

Stand 32
Radio

Exhibition
Olympia

A set constructor must make many
crucial decisions when selecting his
components, but it is doubtful if
any is more important than his
choice of a rectifier. To all con-
structors wishing to improve their
results, the Westinghouse Stand at
the National Radio Exhibition will
be of the greatest interest, showing,
as it does, how the leading Manu-
facturers ensure the performance
of their products is maintained by
fitting

WESTINGHOUSE

METAL RECTIFIERS
AND WESTECTORS
Don't overlook the new Westinghouse
Superheterodyne Receivers, and the new

H.T.12 and 13 Metal Rectifiers.

The Westinghouse Brake & Saxby Signal Co., Ltd.
82, York Road, King's Cross, N.1.

Connecting Wire

THE LONDON ELECTRIC WIRE COMPANY AND SMITHS LIMITED
CHUFCH ROAD LEYTON LONDON E.10
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QUALIFIED DEALERS
THE TIDWORTH TATTOO

RADIO NOTESTHIS YEAR'S PROMS
REAL ENTHUSIASM
A JAPANESE SENSATION

In the Public Interest.
THE Wireless League, 12, Grosvenor

Crescent, London, S.W.1, is inaugur-
ating a new scheme of great practical

importance under which " radio service "
men or firms duly approved by the League
Will exhibit a sign reading, " Approved
Service. Repairer to the Wireless League.
Officially Appointed."

If the public take advantage of this
sort of scheme the " dabbler " will be
forced either to qualify himself or turn his
energies into directions other than ruining
receivers and accumulators.

A Drastic Scheme.
TN Switzerland the Ministry of Posts and
I Communications has made a regulation,

which came into effect on July 1st, that
only properly registered dealers will be
allowed to sell sets?and erect aerials.

These dealers -will be licensed only after
passing a technical examination. Moreover,
not only the proprietors but also the
employees must pass the examination,
and changes of staff must be notified to the
authorities. Every dealer must pay the
Administration five francs in respect of
each set he installs.

These and other regulations, though
logical, are not suited to our taste and
genius, but no doubt " get over " on the
Continent. But in writing this I think of
D.O.R.A.-and blush ever so slightly.

Obituary Note.
T RECORD with regret the death, at the
I age of 65, of Dr. E. Fournier-d'Albe, a

London -born man, educated at Dussel-
dorf and South Kensington. He was an
authority on selenium cells and the inventor
of the " Optophone," which transformed the
variations of a beam of light reflected from a
printed page into musical notes, by means of
which the blind can read.

I remember him because he won the
latium Award in the first Television

Competition arranged by POPULAR WIRE-
i,Ess ; and also with affection because of his
charming book, " The Electron Theory,"
which I recommend to your notice.

Art and " 0.B."
A T the. August 5th broadcast of the

Tidworth. Tattoo a B.B.C. engineer,
for acoustical reasons, will have to

follow the massed bands bearing a micro -

A
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& NEWS
phone. So that this sober official on his
lawful occasions may not elicit the ribaldry
of the crowd or cast a civilian shadow over
the martial scene, he is to be hooded and
clothed entirely in green.

SERVICE
" POPULAR WIRELESS " is
incomparably equipped to render

SERVICE to its readers.
It was this journal that gave you

1. The FIRST " Class B " set.
2. The FIRST home -constructor's

Automatic Radiogram.
3. The FIRST Multi -mu Pentode set.
4. The FIRST " Class B " Portable.
5. The FIRST Double -Diode Triode

set.
6. The FIRST " Cold Valve " Wes-

teetor receiver.
7. The FIRST " Catkin " All -Metal

Valve set.
8. The FIRST Low.Bias Multi -mu

set.
9. The FIRST Triode " Class B "

set.
10. The FIRST 4 -Pentode receiver.
11. The FIRST Cathode -Ray Television

Viewer for Constructors.
12. The FIRST Double -Diode Pentode

set.
13. The 'FIRST No -Gap Tuning set.
14.- The FIRST Permeability Tuning

set.
15. The FIRST National 5 -metre Tests.
16. The FIRST International Quality

Tests.
And remember-the most universally -
employed method of transocean home
radio reception is by means of apparatus
evolved from the
ORIGINAL SHORT-WAVE ADAPTOR

Described in

`POPULAR WIRELESS'
*

Probably there is no marked competition
for the job ; B.B.C. employees of engineer
rank do not hunger to appear in
public as an Edgar Wallace villain of the
Hooded -Terror type. I don't think that
Sir John Reith ought to ask a subordinate

GREETINGS TO ARGEN-
TINE

B.B.C. SUNDAY PRO-
GRAMMES

THE WORLD'S WORST!

t.) do something which he himself wouldn't
care to do.

I may be wrong. but that's my idea of
controlling staff.

Bilbao will be Calling.
THE projected new broadcasting station

at Bilbao, Spain, is to be opened, it is
hoped, on September 15th. The

premises are completed-they are situated
in the Carlton Building-and the apparatus
was to have been installed during July.

The preliminary tests should take place
this month on 203 metres. By the way,
reports of a " super " - station for Madrid,
a la Russian super -stations, might be taken
cum grano salis. I do not think that Spain
will qualify as one of the mad radio bulls of
Europe.

The Queen's Hall Proms.
THESE appear as inevitably as Christ-

mas and tax -demand notes. They
open this year on August 12th and

end on _October 7th, the B.B.C. Orchestra
playing at all of them.

Missing these Proms is the only thing
that spoils a late August holiday for me.
As usual, Saturday will be " popular." On
Mondays we shall get Wagner ; Tuesdays
and Thursdays are left open for miscella-
neous programmes. On alternate Wednes-
days Back and Brahms programmes are to
be offered ; Fridays are sacred to Beethoven.

Once more I say : Go to Queen's Hall and
experience the kick " which a great
orchestra and a great conductor can supply.

Concentrated " Constructor."
THE " Wireless Constructor " for August

is a masterpiece of radio journalism :
Up-to-date news and designs, com-

bined with mature advice touched with
humour and humanity. It includes a full
description of an all -wave three-four-
a Victor King product-and " The Modern
Midget" Two.

Scott -Taggart discourses from his arm-
chair as funnily and as cannily as ever.
In him you have, for sixpence, the radio
man par excellence, who will discuss a
wireless problem and crack a joke, either
combined or separately. For radio skill
and common sense, humour and frankness,
S. -T. is your man.

(Continued on next page.)
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ARIEL CONTINUES HIS RUNNING COMMENTARY ON RADIO

Distance No Object.
IN the little township of De Aar, some

500 miles from Cape Town, there
lives a man who must be the most

enthusiastic radio fan ever.
He wrote to the

organisers of the
British Radio Ex-
hibition asking
them to cable him
the date of the
forthcoming show,
because he was
travelling the few
thousand odd miles
to England to buy
a wireless set !

Our technical men are all hoping that
this enthusiast will call at the " P.W."
stand at Olympia, for a man who will
travel thousands of miles on radio bent is
a man after their own hearts.

Car Radio Pioneer.
AT- a meeting last month of the Bristol

Radio Trade Lunch Club Mr. Johnson,
of the Bristol Motor Company, Ltd.,

spoke of his pioneering in car radio in 1923.
His aerial was erected on a bamboo

pole which was carried in sections, and took
five minutes or so to hoist and connect up.
Next he tried two long poles, one on either
end of the car-which must have beautified
the car ! His present installation is, of
course; quite unobtrusive. Can any reader
claim to have had a radio -fitted car earlier
than 1923 ?

Zionist Short -Wavers.
T READ in the Era that the Associa-

tion1 of Zionists are erecting a short-
wave station in Jerusalem for broad-

casting Jewish music.
That's a nasty one for the Hitler chap !

Enough to ,make his swastika turn into an
isosceles triangle at the thought of the stuff
sweeping, unarrested, across his adopted
country. He had better arrest Heinrich
Hertz !

Suddenly turning serious, I express
the hope that the Association will not take
it into their heads to broadcast the Wailing
at the Wall during the " rush hour." Once
heard, never fully recovered from !

An Eastern Surprise.
T SEE that a Japanese announcer-most
1 punctilious of men-has been getting

into serious trouble for impoliteness.
Apparently he was in the middle of an

interesting t a I k,
when he paused
dramatically, and
then, without the
slightest warning
-sneezed ! T h e
cultured ladies and
gentlemen of
Japan could As/4100
hardly believe \
their own loud-
speakers!

What's going to happen about it I don't
know, but I do hope there will be none of
that hari-kari business. Politeness is all
very well, but, after all, a sneeze is a sneeze,
and no respecter of microphones.

0 W4-04;

Naughty, Naughty !
THERE is a lot to complain of in the

B.B.C.'s output, and I could write
at great length on the subject. But

I would never go so far as the Saturday
Review, who, in complaining that the
B.B.C. broadcast only a single act of a
Wagner opera, said: " I am certain that the
best type of education, if we must be
educated by these conceited half-wits, is
to offer the public the best and to let the
public learn to like or reject it."

There are no half-wits employed by the
B.B.C., but there are a lot of highly -
educated theorist's who need to be taught
in the school of life.

SHORT WAVES

ATTENDS BY " AIR."
" And what denomination are you ? "
" Well, my mother goes to the Baptist

church and father to the Methodist. But,
speaking for myself, I'm wireless."

Christian Science Monitor."

A writer says that the majority of our
wireless comedians are not at all funny in
private life.

Why the last three words ?

" There are times," says Sir Watford
Davies, " when I feel that there is no pleasure
comparable with turning off the wireless."

Especially the one next door.

A heated dispute between two speakers
was recently broadcast.

Words over nothing.

FOR FREEDOM OF SPEECH.
(The final " t " should be sounded in

" beret," says the B.B.C.).

From all the shires remotest
And the marshes of the sea

I call the folk in protest
To fight the B.B.C.,

Who send their fatuous orders
That words are so-and-so,

And count themselves the warders
Of a tongue they do not know.

. . . Come out, my child, be merry,
And don't puron your hat,

Put on your scarlet berry,
Pronounced to rhyme like that ;

Come out and beard the geezer
Who runs the B.B.C.-

I go to berry Caesar,
And berried be shall be.-" Punch."

" Radio Excelsior."
NOT long ago the Marchese Marconi

spoke to Argentine listeners, sending
greetings to the three million Italians

in the Argentine and the seventy thousand
British there. He spoke from the Board
Room in Marconi House over the London -
Buenos Aires radio -telephone circuit, and his
words were re -broadcast by Radio Excelsior,
the new 20 kw. station built by Marconi's.

In his address the Marchese stated that
he believed Radio Excelsior to be the most
powerful broadcasting station in South
America, and its aerial, '700 ft. high, to be
the highest aerial in the world devoted
solely to broadcasting.

Sunday Programme Change.
THE B.B.C.'s announcement that after

September 17th the silent period
between 6 p.m. and 8 p.m. will be

appropriately filled sounds good to me

unless I dwell, as I do, upon that word
" appropriately."

If we are to understand that the matter
to be broadcast will be not inappropriate
to a day which so many people hold to lie
sacred, all well and good ; but if it simply
means that the two hours will be devoted
to the B.B.C.'s notions of what the public
ought to listen to, then I fear that Chamber
Music Charlie and Uncle Uplift have already
applied for the vacant time.

I'm not captious ; only pessimistic.
Sous verrons !

It Rains-and It Pours.
ATALE of hard luck from America. A

clipping from Variety states that
one of the best announcers of the

N.B.C. was dismissed by that company
because he fainted before the " mike.'

He was receiving
35 dollars a week
at the time, and
his wife was ail-
ing. Afterwards
he got an announc-
ing job elsewhere,
but collided with
a motor -car and
got a fractured
skull as well.

Radio circles heard the sad story and will
probably stage a " benefit " somewhere.
It only wants " twins " to complete the
tragedy.

" Class B " Valves.
AREADER, whose letter I have culpably

mislaid, asked me about the output of
" Class B " valves. I understand

that the Cossor 240B. has an output
of 2-0 watts, and the 220B. an output of
1.0 watt as a "Class B" valve. A Marconi
valve, the B.21, will shortly be available,
and when used in a suitable circuit should
give an output of 1.0 watt.

I hope that this will answer the question ;
if it does not, I retort that these technical
queries ought not to be addressed to yours
truly, Ariel-who has long since abandoned
technical matters for the more -important
realm of life, listening and laughter.

Worse than You
THE postmaster of a town in Colorado,

U.S.A., has just recently monopolised
the radio limelight by advancing a

queer claim-a very queer claim indeed.
He avers that he
owns absolutely
the worst -situated
aerial in the world.

He lives at the
bottom of a nar-
row canyon, 1,000
feet deep, so he is
practically buried,
to begin with. And
now they have put
up a generating

station, only about 100 yards away from
his doorstep.

Whew ! Can anybody beat that for bad
conditions

ARIEL.
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M.AN Yr constructors who think little of
constructing large, ambitious multi -
valve receivers apparently consider

mains -supply units far beyond them.
Yet; providing a few essential precautions
are taken and the design of the unit care-
fully worked out, no difficulty should be
experienced.

Suppose, for example, an A.C. mains
unit to supply H.T. to a three -valuer of
the S.G. detector and super -power or
pentode output type is required. The
anode current of the SX4. valve will be
2 or 3 milliamps., the detector about 2, and
the output valve 15 to 18 milliamps.

Three Main Parts.
Therefore the total output required from

the H.T. unit will be about 25 milliamps. at
150 volts. This is because 150 volts is the
maximum voltage recommended by the

1.
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L F CHOKE

/IRV :HUM
OUTPUT
TO RECEIVER

By C. ROBINSON.
Practical notes on the design and
use of these important accessories,
with brief explanations as to the
uses of the various components

employed.

building the unit first and then trying to
find a set which is suitable for it.

A smoothing filter, comprising one L.F.
choke and a large fixed condenser, are shown
in Fig. 1. The L.F. choke should be of a
type having an inductance of 20 or 30
henries when carrying the total H.T.
current, which is in this case 25.milliamps.

The smoothing condenser may be 4, 6 or
even 8 mfd., the lower values being usually
sufficient. Now an L.F. choke of the type
to be used will have a resistance of between

RESISTANCE IF
REQUIRED

',HAW
FROM
RECTi FIER

makers for these types of power- and screen -
grid valves.

An A.C. H.T. unit may be divided into
three main parts, and this will assist in
making the designing principles clear.

These three sections are the rectifying
unit, the smoothing filter, and the various
resistances required to provide voltages
less than the Maximum output available.

Somewhat illogically, we cannot start
designing at the rectifying section, but must
work back from the output terminals.
Really, this is quite logical, as we are
arranging the H.T. unit to suit the set, not

SMOOTHING
AND

RECTIFYING
Fig. 1 (left) shows
the fundamentals of
a smoothing circuit.
In Fig. 2 (right) we
have the circuit and
practical arrange-
ments of a full -wave

valve rectifier.

This because ,a fixed resistance of
suitable value, may be connected in series
with the smoothing choke if necessary. For
example, if the rectifier gives 200 volts, a
1,000 -ohms fixed resistance is wired in
series with the choke, as,shown in dotted
lines in Fig. 1, to, drop the extra 25 volts.

Choosing Rectifiers.
The rectifier consists of a valve or metal

rectifier, a suitable mains transformer, and
a " reservoir " condenser. The reservoir
condenser affects the output of the rectifer,
and is practically always 4 mfds. for a full -
wave valve rectifier.

Metal rectifiers are usually connected in
the "voltage -doubler " circuit, and the
two fixed condensers used are really the
reservoir condensers in this case. Usually
these are also 4 mfd. each,

These values of reservoir condensers are

500 and 1,000 ohms, and of course a certain
voltage will be lost in this choke.

The voltage lost can be determined by
multiplying the choke resistance by the
current in milliamps. and dividing the
figure thus obtained by 1,000. So if the
choke used has a resistance of 1,000 ohms,
the voltage lost with a current of 25
milliamps. passing will be 25 volts.

Therefore the rectifier portion of the unit
must give an output of 25 milliamps. at a
voltage not lower than 175. It should be
noted that it does not matter if the rectifier
gives more than 175 volts.

for 50 cycles A.C., and if the mains are 25
cycles it will be necessary to double the
capacity. Figs. 2 and 3 show the connec-
tions of a full -wave rectifying valve and a
voltage -doubler metal rectifier.

If a valve rectifier is to be used a type
rated to supply a current slightly higher
than that required should be chosen, and
for an output of 175 volts 25 milliamps. a
valve rated at 40 to 60 milliamps. 200 to
250 volts would be suitable.

It should be appreciated that the output
from any rectifier is dependent upon the

(Continued on next page.)

HOW TO WIRE A METAL RECTIFIER IN A VOLTAGE - DOUBLING CIRCUIT

Fig. 6. The metal rectifier is shown on the right (next to the mains transformer), with its two voltage -doubling condensers. In the adjacent (centre) section we
have the smoothing filter, with optional resistance for voltage reduction. To the left is the apparatus for voltage adjustment, with the necessary by-pass condensers.
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*
ALL ABOUT
MAINS UNITS

(Continued from previous page.)

*

input from the mains transformer. There-
fore it is absolutely essential that the
transformer be chosen correctly.

The correct input voltage required for a
valve rectifier can be easily determined
from the valve maker's curves for the
particular type chosen, and a typical curve
is shown in Fig. 4. It is only necessary to
run a dotted line straight up from the
required output in milliamps. and another
line horizontally from the outpui voltage.

Where these two lines join is the correct
A.C. input to the valve : in this case 160-0
-160 volts.

Dropping Volts.
For this particular case the transformer

should be rated to give 160 0 160
volts at 25 milliamps. In addition, a
winding designed to give the correct
voltage and current for the valve filament
will be necessary.

If it is not possible to obtain a trans-
former to give exactly the correct H.T.
output, one giving a higher output may be
used. For example, 175-0-175 volts
would be suitable.

Under these circumstances it would be
necessary to work out from the valve
curves the D.C. voltage output with the
higher input. A resistance may then be
connected in series with the filter choke, as
described previously, to drop this voltage.

If a metal rectifier is to be used the
maker's data should be consulted to deter-
mine the most suitable type.

A Westinghouse H.T.6 gives an un-
smoothed output of 200 volts 25 milliamps.,
and this is the most suitable for the
circumstances. As our filter only requires
an input of 175 volts to give 150 volts
output, a 1,000 -ohms resistance should be
connected in series with the filter choke.

Adjusting Detector Supply.
Several makers supply transformers

suitable for use with the various types of
Westinghouse metal rectifier, and so it is
not necessary to worry further about this.
When ordering any type of mains trans-
former the voltage and frequency of the
supply should be stated.

Having decided the details of the
rectifying and filter circuits, the positive
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One great advantage of a voltage -doubling circuit of this type is
that it provides a high D.C. output voltage with comparatively

low A.C. secondary voltages.

and negative output may be connected to
the receiver. In some receivers provision
is made in the receiver to obtain the lower
voltages required for the detector and
screening grid of the H.F. valve.

If this is not the case an addition must
be made to the unit for this purpose. So
far as the detector is concerned, the voltage
may be reduced by means of a series
resistance.

The value of the resistance may be cal-
culated by subtracting the voltage required
for the detector from the maximum
voltage applied to the receiver. This
figure should be divided by the detector
current in milliamps.

Using a Potentiometer.
The resulting figure multiplied by 1,000

is the value of the series resistance in ohms.
For example, if the detector requires two
milliamps. at 80 volts, then 150 less 80
leaves 70 ; this, divided by 2 and multiplied
by 1,000, gives 35,000 ohms.

The screening grid of most modern S.G.
valves requires 60-75 volts and only takes
about half a milliamp. Actually, the
current taken by the screening grid varies
with different makes of valves.

OBTAINING DIFFERENT VOLTAGES
AX
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Suitable voltages or the detector and screening grid of an S.G.
valve can be obtained in this manner, as explained by the author.

For this reason it would not be satis-
factory to reduce the voltage by a series
resistance, and a potentiometer, preferably
variable, should be used. This potentio-
meter should pass roughly four times the
current taken from the tapping.

The correct resistance for the potentio-
meter can be determined by dividing the
current to be taken in milliamps. into the

maximum H.T. voltage and
multiplying by 1,000. A
potentiometer taking 2 milli -
amps. at 150 volts slaould
have a resistance of 75,000
ohms.

As it is desirable to make
the potentiometer variable
to some extent a 50,000 -ohms
variable potentiometer and
a 25,000 -ohms fixed resist-
ance could be used. This
will enable the screening -grid
voltage to be varied between
0 and 100 volts.

An anode -bend detector
requires a similar potentio-
meter instead of a series
resistance, as it only takes
a very small current. It is
essential that a 1- or 2-mfds.

VALVE RECTIFIER CURVE
11024
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This curve shows how a typical rectifying
valve operates under various conditions.

condenser be used to by-pass the low -
voltage tappings to H.T. -. The con-
nections of the detector -series resistance
and the screen -grid potentiometer are
shown in Fig. 5.

Fig. 6 shows the complete unit using a
Westinghouse metal rectifier, the three main
sections being separated by the dotted
squares.

The design of a D.C. unit is worked out
in an exactly similar way to that discussed

for A.C. You just regard the
two points of the connection
to the D.C. mains as the -f.
and - terminals of the
reservoir condensers associa-
ted, where A.C. is concerned
with the rectifying equip-
ment.

.e

PREVENTING
FRAYED ENDS
A simple solution to
one of radio's minor

problems.

THERE is a correct way
to bind the insulation of
a connecting wire with

thread to prevent fraying.
First of all make a " bight " in the thread

and lay it on the wire as at W.
Then close - wind tlie thread over the

insulation and the " bight " as in (2).
When sufficient is wound on to make a

neat binding pass the winding end through
" bight " and pull the other end (3). The
" bight " will then disappear under the
binding, taking the winding end with it.

Don't pull the " bight " right through,
but cut off both ends when about halfway.

The great
advantage of
this method
of binding is
its remark-
able neat-
ness. There
are no loose
ends or knots
visible.

Care should
be taken not
to wind the
thread too
tightly over
the " bight "
otherwise
it will be
difficult for it to disappear under the binding.

Neat and Efficient.

-
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ECKE RS LEY
EXP LAI NS-

-why he thinks " wireless has become a farce " why the Lucerne
Plan will ruin the Regional Scheme-why station-, even 1,000 miles
apart cannot transmit different programmes on the same wave-

length --why . . . . But let Eckersley explain.

T THINK readers of POPULAR WIRELESS
I should understand some of the implica-

tions behind the new European plan of
wavelength allocation.

I spent a great deal of time when I was in
the B.B.C. working out the theory and
practice of broadcasting.

I came to certain definite conclusions, and
those conclusions were backed up by
calculations and measurements.

These Are The Facts.
In sum, these are the facts :
(a) A broadcasting station sends out

waves, symmetrically around its aerial, the
paths of which are indicated in Fig. 1.
Some rays travel along the ground and some
at a greater or less upward angle. Those
which travel along the ground are called
ground rays ; those which go upward are
called space rays.

(b) The ground ray is in contact with the
ground. The ground is semi -conducting.
The waves lose energy in travelling over the
ground, and their strength gets less and less
the farther they travel away from the
station. This dying away in strength is
called the " attenuation " of the waves. It
can be estimated : the rate of dying away
depends upon two things, (1) the length
of the waves and (2) the nature of the
ground over which the waves travel.

The longer the waves the less the strength
dies away with the distance-a long ;wave
station is stronger for given power, at a
given distance from the station, than a
medium -wave. The more broken up or
mountainous the ground the greater the
attenuation-i.e., the more quickly the
waves lose strength as they travel away
from the station.

(c) The excellence of a communication of
any kind depends upon the ratio of the

OMNI-DIRECTIONAL RAYS
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A wireless transmitting aerial radiates energy
in all directions, some following the ground and

some going upwards into space.

signals you want to hear to any form of
interference you don't want to hear.
Thus, as you go farther and farther away
from the station the weaker the signal and
the more interference comes in and the
worse the service given. Therefore we can
draw lines on a map round a station and
say, as a first approximation, that within
these drawn boundaries service is passable
or good or excellent. We call the area
covered " the true ground -ray service area "
-or, more simply, the "service area" of the
station (see Fig. 2). These lines are not
circular, because the ground travelled over
gives, according to its varying nature,
different attenuations. The service area of
a:Jong-wave station is greater than a medium -
wave station.

ON THE MAP

The standards of reception from a transmitter
at various localities round it can be mapped

into concentric areas.

(d) The space rays-those which leave
the ground-are not attenuated by the
ground, and so do not lose strength so
quickly as they travel away from their
source as do the ground waves. At night
the upper atmosphere reflects the space
rays down again (see Fig. 3).

Reflection of Waves.
Now in Fig. 3 we have simplified and

considered the ground or direct ray and
three typical space rays. At a point "A"
the indirect ray is very weak compared
with the ground ray. At a point " B "
the two rays may be about equal in strength.
At a point " C " the ground ray has petered
out and only the space ray is effective.

At a point "A" the ground -ray wins, and
you have perfect service. At a point" B "

the ground and space rays may, according
to all sorts of factors, either cancel one
another out or help one another, and the
strength may go from 2 to 0. Point " B "
comes within what I call the zone of
intolerable fading.

Concerning Quantities.
At a point " C " there is fading because

the upper atmosphere varies its power of
reflection. You get fading, but not so much
as at " B."

This is whyNorth National (say)inLondon
fades more than Rome (say)-Rome is
better because there is no interference
between ground ray and reflected ray, only
the latter remains.

Now we come to quantities.
A good signal (one which overcomes inter-

ference and is easy to deal with) with an
ordinary set has a strength of the order
2.5 m.v./meter. But it is found that a
50 kw. station 1,000 miles away may give
an average (but fading signal) of the order
2.5 m.v./meter. Rome gives a signal in
England (albeit that signal fades) equal to
that given by London Regional at 50 miles !

To Avoid Interference.
(e) If you put two stations on the same

wavelength and they transmit different
programmes, then one, to be clearly heard
without interference, must be of the order 300
times as strong as the one which shares the
wave. Therefore, if Rome were to work on
the same wavelength as London, you could
only get London clearly where London gave
a signal of 2.5 x 300 = 750 m.v./meter.
London gives 750 m.v./meter a few miles
only from Brookmans Park ; any farther
away and it is weaker.

Sharing a wave between London and
(Continued on page 634.)

CAUSE OF FADING
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At point A the direct ray is stronger than the in-
direct. At B both are equal, while only the

indirect ray is received at point C.
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T AM writing these notes " somewhere on
1 the Yorkshire coast," fresh from the

contemplation of other kinds of waves
than the 10 -100 -metre variety. The pro-
verbial busman's holiday has again fallen
to my lot, and I have with me my portable
5 -metre transmitter and receiver.

Any other short-wave listening that I
want to do is carried out on the receiver of
" mine host," who is an amateur transmitter
and short-wave enthusiast.

The first impression that I formed on
listening round on this receiver was that
conditions up here are not very different
from those in London, with the one impor-
tant exception that the background is
much quieter.

Increased Activity on 5 -Metres.
On the amateur bands the same things

happenthat one normally hears in the south,
with the addition of a few West Indian
and Central American stations that don't
seem to find- their way to my home aerial.

Five -metre activity is definitely in the
atmosphere. " Hams " are finding five
metres invaluable for fairly short -distance
work that was formerly carried out on the
160 -metre band.

The great advantage of five metres for
this work is the privacy that is possible.
No longer does the amateur transmitter in
a small seaside town find that all his re-
marks to G 6 A B C last Sunday morning
were overheard by the whole town !

We have been testing out my portable

All the interesting news and views of
current short-wave practice.

in a moving car, and find that we can main-
tain touch with the home station for quite
a few miles with no more of a transmitting
aerial than two four -foot rods poking out of
the side windows.

Working it the other way, by leaving the
" home " station running and listening to
it whilst on the move, we have already
established another unofficial record by
receiving clear signals while travelling at
66 miles per hour. And this (needless to
say) with the driver's foot hard down and
the ignition absolutely tflascreened.

The extreme "- portability " of these low -
powered 5 -metre transmitters and super -
regenerative receivers is the greatest asset
to five -metre work at present. Although
our Crystal Palace tests showed that some
sort of " DX " will probably be feasible,
the future of the wave (as I believe I have
said before !) depends largely upon its
convenience and simplicity for short -
distance portable work.

I visualise a complete combined trans-
mitter and receiver, with battery -power

supply, in a case no bigger than that of a
portable typewriter. There is no end to the
uses of such an instrument.

Conditions, at present, seem to be quite
good for waves under 30 metres. I think
the 49 -metre band is also pretty good, but
it is not at its best until the early hours
of the morning, when polite holiday makers
do not disturb their patient hosts and
hostesses !

I have not yet found a parallel, on the
short-wave broadcast bands, for the rather
unusual way in which, on the 21 -metre
amateur band, the West Coast Americans
have been coming over late at night instead
of early in the morning. They are usually
at their best by about 6 a.m., but this year
they seem to have been coming over at
almost any time between 9 p.m. and
midnight.

Looking for a "Freak."
Can anyone find a " freak " on one of the

broadcast bands this summer that might be
attributed to the same cause, whatever it is ?

Hcw many readers, too, have heard the
new American broadcasters, W 2 X C X
and W 2 X A L, both in the region of 50
metres ? I have only had about three
reports on these two stations as yet, and
they are all good. I hear, incidentally, that
we may expect at least another five of them
by the end of the winter.

Short-wave broadcast is apparently going
to turn into a game of " U.S.A. versus the
Rest."

BYG.T.KELSEY
Weekly jottings of interest to buyers.

-QERRANTI, LIMITED, is now manu-
facturing a comprehensive range of
transformers for " Class B " ampli-

fication. The audio driver, or " input "
types, consist of the A.F.15c at 26s. 6d.
and the A.F. 17c at 15s.

On the output side, a choice of three is
available. There is the O.P.M.15c at
26s. 6d., the O.P.M.16c at the same price
and the O.P.M. 17c at 15s.

I have not yet had an opportunity of
trying these new transformers, but I have
no hesitation in passing on the news, for to
me, at any rate, the name of Ferranti is
good enough ; " Class B " plus Ferranti
should be really good.

Mallard's Rapid Valve Guide.
I have just been examining a copy of the

latest example of :dullard literature. It
consists of a pocket guide to the leading

OUR POSTCARD SERVICE
Applications for trade literature mentioned in
these columns can be made through " P.W."
by quoting the reference number given at the
end of the paragraph. Just send a postcard to
G. T. Kelsey, at Tanis House, Tallis Street,
E.C.4. Any literature described during the
past four weeks may be applied for in this
way-just quote the number or numbers.

Mullard valves, and very useful it is, too.
The valve details alone make it very well

worth while, but in addition there is
included a particularly useful table of
valve equivalents from which it is possible
to tell in an instant the Mullard equivalent
of almost any other type and make of valve.

This is just the sort of booklet that I
like to bring to the notice of " P.W."
readers, and moreover I propose to make
it available through our postcard literature
service for I am confident that it will be
found very useful.

Just send the usual postcard to us, and
we shall be pleased to see (No. 44.)that you get a copy.

Representation for Listeners.
If the aims and objects of Radio Mutual

Limited materialise (and there is no reason
to suppose that they will not), legislation
may ultimately make it illegal to install or
to operate any form of electrical apparatus
which is capable of causing interference with
broadcast reception.

Believing that it is only by such legisla-
tion that a satisfactory solution to our
present interference problems will be
found, Radio Mutual aims at enlisting the
support of all listeners so troubled.

It intends to press for a similar state of
affairs to that which exists in France,
Germany, Belgium and Rumania, where
legal measures have resulted in the sup-
pression of all forms of electrical interfer-
ence.

The subscription to Radio Mutual
Limited is two shillings a year, and full
details can be obtained from 15, King
Street, St. James's, London, S.W.1.

Incidentally, their programme is an
ambitious one, and aims at much more
than just the suppression by legal measures
of electrical interference. They hope
ultimately to be able to bring pressure to

bear upon the powers that be for an
all-round reduction of licence fees. A noble
idea !

The Pix Invisible Aerial.
Those of you who have experienced the

joys (?) of trying to snake a piece of wire
stay put round a picture -rail (I know, I
have had some !) will welcome an introduc-
tion to the Fix Invisible Aerial. It happens
to be an efficient form of indoor aerial
which stays just where you put it.

INTRODUCING MIKE

A keeper at the Zoo assists B.B.C. engineers by
taking the microphone to one of the " performers "

in the recent Zoo broadcast.

It sounds too good to be true, I know, but
it is really very simple. The Fix Invisible
Aerial is made in the form of an adhesive
tape, and you just stick it in position and
forget about it. It will stick to curtains
and wallpaper, but for reasons of domestic
bliss I do not recommend that.



Popular Wireless, lulus t 5th, 1933. 619

AN " EASY -TO -MAIM "
TURNTABLE.

ATURNTABLE is essential for the
successful manipulation of a

portable.
Here are instructions for making one :
Cut two discs 8 in. diameter out of

I in. plywood with a fretsaw and smooth
up with sandpaper.

Next obtain from Woolworths or local
hardware stores four ball castors, the
kind which consists of a large steel ball
in a socket with four screw holes.

zW:V.MS".

The directional properties of a frame
aerial can be exploited with this easily

constructed turntable.

These must be screwed at equal dis-
tances round the edge of one of the discs.

Now cut a small block of wood in.
or 2 'in. square and in. thinner
than the height of the castors, and
screw this in the middle of the disc.

Now bore a hole, and countersink
it well, in the centre of the other disc
and screw it to the block, making sure
it revolves freely. All that remains to
do now is to stain the job and cover
top and bottom with cloth.

A WIRING HINT.
WHEN wiring a set without the use

of solder it is sometimes hard to
prevent the wire slipping off the ter-
minal while screwing it up tight. 'If,

Ensuring " non -slip " connections.

however, the wire is always bent in a
clockwise direction (the same way as
the screw does up) the wire will be
found to become even tighter when
screwed up.

EXTERNAL L.S.
MANY people, after investing in a

new loudspeaker, do not like to
see the old one lying idle, and endeavour.
to use it as an extension-to a bedroom,
for instance. This is a method of
connecting up the extra speaker which
I find very satisfactory.

A wire is connected from the negative
lead of the existing speaker to one side
of a large fixed condenser (about 2 mfd.).
The other side of the condenser is
connected to one terminal of the extra
speaker, and the other aide of this
speaker is connected to any convenient

earth point. This circuit is similar to
the filter -output choke circuit as used
in many sets, except that it utilises the
existing speaker as the choke. The two
loudspeakers, of course, are working at
the same time. The condenser can be
screwed to the back of the existing

LAST PALPE

TAP. TO
NEoR7VE OFZ S

LgRoECpPROTY
FI KED CONDENSER

EXTRA
oeZ s

4NYCONVEMENT
EARTH POINT

One L.S. acts as a filter -choke.

terminals. The leads are stiff enough
to hold the terminals in position while
the metal " cup " Is filled with the
black insulating matter from an old
H.T. battery. This substance should
be warmed and run into the " cup " in
a viscous condition till it reaches the
foot of the terminals. The terminals
should then be adjusted and the rest
poured in hot till the cup is full and the
whole left to cool.

An old tablespoon is useful for melt-
ing the pitch.

NON -SLIP EARTH CONNEC-
TION.

TT is difficult to make a soldered
1. connection to a water -pipe, when
this form of " earth " is being used,
and the alternative methods of winding
a bare wire round the pipe, or clamping
the wire under a collar by means of a
nut and bolt, both have drawbacks.
The " wire winding " continually tends
to " unwrap itself," thus making a
faulty earth, and the " collar " is apt
to slip on the freshly -cleaned pipe.
Here is a tip to overcome the latter
trouble.

Obtain a piece of brass, or aluminium,
about 1.1 in. square and thick. Punch
as many holes as possible in this with

"a stoutthree-inch " nail, making sure
that the nail breaks right through
every time. It is advisable to place
the metal on a piece of waste wood
before commencing operations. The

ONE GUINEA FOR THE BEST WRINKLE !
Readers are invited to send a short description, with sketch, of any original

and practical radio idea. Each week El ls. will be paid for the best Wrinkle
from a reader, and others will be paid for at our usual rates.

Each hint must be on a separate sheet of paper, written on one side of the page
only. Address your hints to the Technical Editor, " Popular Wireless," Tallis
House, Tallis Street, E.C.4, marking the envelope " Recommended Wrinkles."

Will readers please note that the Editor cannot, in any circumstances, guarantee
to return rejected Wrinkles, and that payment for published hints is not made
until ten days after they appear.

The best Wrinkle last week was sent by H. Goodchild, 38, Oxford Street, Strichley,
Birmingham, to whom a guinea is being awarded.

speaker, and the tapping to the negative
lead can be made by sticking a pin
through the wire. A great advantage is
that the wire from the condenser to the
extra speaker can be of very thin wire
and as long as necessary, because there
is no direct current passing through it.

USING UP OLD ELECTRIC
LAMPS.

OLD electric lamps should not be
thrown away, but should be

broken up and the parts used. The
metal base can form a useful plug.

The old lamp should be loosely
wrapped in newspaper and a hammer
dropped on the bulb part. This pre-
vents the glass from scattering and
eliminates the useless and timid

Eh Et r/z/c Z.P411., 89,54
A lamp -base makes an excellent plug.

preliminary taps likely to take place
if the hammer is used in a more
orthodox fashion.

After removing adhering glass the
two leads should be cut to a suitable
length and connected to two small

Make sure of a good earth by adopting
this ingenious expedient.

metal strip will, of course, thus acquire
a series of small projecting points on
one side. The plate should then be
bent to the circumference of the pipe,
with the rough side inward. The
clamp or collar can now be used in the
ordinary way over the plate, but the
sharp projections will press into the
pipe and ensure a good grip. The
actual earth wire is attached to any
convenient point_on the clamp, or may
be " caught " under the collar and
plate.

SWITCHING A CONDENSER.
THE following is a simple dodge

which I have used, with success
to obtain adequate reaction on the
long -wave section of a dual -range coil.
When'the wavechange switch plunger is
pushed in, it is arranged to switch, a

END BENT DOWN AND NIPPED
( UNDER SW/TCH BASE

SMALL OiEcE OF ERON/TE
GLUED TO BRASS SPRING

ro REACT/ON
CONDENSER

THIN SPRING BRASS STRIPS
OBTAINED FROEI LANOBArrERIES
A long -wave reaction tip.

small fixed condenser across the
reaction condenser. When the switch
knob is pulled out the two brass strips
are arranged to spring apart, about
IV inch, thus cutting out the fixed
condenser.

LOOPING WIRES.
AWIRE-BENDING tool is made

as follows :
Get a piece of brass about 34 in.

long by in. wide. Taper one end
for wooden handle to fit ; the other end
is rounded off and bent at a right angle.
Two holes are drilled in for studs and
tapped 4 B.A., using terminals for
studs. The studs are fairly close

F/N/SHED LOOP

Puts the finishing touch on wiring.

together-only sufficient room for wire
to go between. To make a loop, place
wire between studs and twist handle
with one hand and hold wire with other.
You have then made a loop, but it is
not finished ; Turn tool in opposite
direction, which enables a neck to be
made, snaking loop perfect.

A MIILIAMMETER TIP.
THE diagram illustrates how a

milliammeter can be switched in
or out of circuit without breaking the
circuit in doing so. A is a piece of
spring brass which is connected to the
plate of the valve. B is a wander
socket connected to the H.T. positive.
C is a wander socket, which is
drilled out hollow. Normally A is in
contact with B but on putting a
plug in C the meter is put into
circuit.

(Continued ov next page.)

Switches a meter.
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RECOMMENDED
WRINKLES

(Continued from previous page.)

LEAD-IN FOR STEEL -
FRAMED WINDOWS

MANY owners of wireless sets are
L'i sometimes puzzled as to the
best method of bringing a lead-in via
steel -framed windows. The following
idea will prove neat and effective, and
also be firm and weatherproof

The articles required are two pieces
of triangular ebonite, 2 ins. x 2 ins. x
2 ins. (with hole bored through centre
of each), and a piece of " lead-in "
threaded rod, with two nuts and ter-
minals.

(1) Having selected the pane through
which you require lead-in, with glass-,
cutter cut about 1 in. of corner of pane.

(2) Holding the two pieces of ebonite
opposite each other, allowing them to
rest on steel frame, pass through both
the piece of rod, and with a nut on
either side, screw up firmly.

A lead-in through the window -pane
can be made firm and weatherproof,

as shown here.

(3) Attach lead-in from aerial and
to set with terminals, and to make the
job weatherproof, fill up the gap be-
tween ebonite with putty.

Most listeners will have the few
articles required in the junk box?'
If not, any wireless stores would supply
for a few pence. The same method
could be used for earth wire.

SCREENING THE
TRANSFORMER

ON bringing my O -V-2 set, with two
transformers, up to date, by pen-

sioning -off the 6 -volt valves after four
years' satisfactory service, and the
introduction of one modern transformer
in place of a home-made " hedgehog "
type, I got very pronounced instability,
in spite of an earthed metal base plate,
double de -coupling, and an output
filter. The fault was eventually traced
to interaction between the transfor-
mers.

EARTH IN.

Readers with old -type cylindrical
transformers will, no doubt, wel-
come the practical method of shield-
ing which allows the core to be
earthed and will banish any in-

stability.

The older one, of a type not now on
the market, was cylindrical in shape,
with a non-metallic base, and no pro-
vision for earthing the core.

A cocoa tin was slit at opposite sides
to form fixing strips, and then slit at
right -angles to the first position, and
two flaps folded inside, to clear the
terminals. The height being then
adjusted by trimming off superfluous
metal, the whole was fitted over the
transformer and screwed down, when
all instability ceased.

AN INEXPENSIVE
FRETMOULDER

/..T ERE is a handy tool for loudspeaker
" cabinet constructors who favour
frets with " planted -on rims?'

The rim, in many cases, is the most
expensive item of the job, and con-
sidering this, those willing to make and
use this tool will find it an economical
proposition. It enables one to cut

CLAMPING SCREWS

These diagrams show how you can
cut your own, rim for " planting

on to frets.

and shape a rim at the same time while
turning out a perfectly clean job.

The blade (A), pictured to turn out
a sectional half -round, should be cut
from thin sheet metal capable of with-
standing reasonable pressure without
bending. It should be attached to a
wooden radial arm by slotting the arm
and clamping with screws as shown.
This arm should be pivoted to the
working material to suit the diameter
of the rim to be cut.

By working the cutter in circular
sweeps and at the same time applying
a light pressure a good job will result,
if not exactly at machine speed.

The edges of the cutter marked B B
are best shaped as a cleaning -off
scraper, i.e. burred over, left perfectly
flat with sharp edges or sharpened as a
knife.

When the material being used is
wood, it is advised that the work be
eased where possible by taking off the
rough with other tools. Should you
wish to dispense with a rini and work
a mould round the edge of a " clean "
circular fret, you will find this tool
equally handy. But it must he remem-
bered that the centre to be cut away is
cut away or nearly so (according to the
mould chosen) by the cutter as the
mould is established.

Composite materials of the ebonite
class are recommended for rim work on
account of having no grain. Plywood,
the material often used for cheap runs,
is inclined to be awkward material to
work.

Finally, if two rims of different sizes
are to be cut from a piece of material
which necessitates the smaller of the
two being taken from the centre waste
of the larger, the outer rim must be
worked first so that a solid working base
for the radial arm is left for the working
of the smaller rim.

WELDING WIRES
WHEN repairing or winding trans-

former bobbins, etc., using fine
wire such as 40 -gauge, it frequently
happens that the wire breaks. It is
well-nigh impossible- to bare the
enamel and successfully solder the two
wires together.

Fortunately an easier and equally
good method can be employed, this
consists of twisting the two wires
gently together and applying a match
or a candle flame to the end.

Soldering fine wire e.g. 40 -gauge)
successfully is a we I -nigh impos-
sible task. Try this suggestion

instead.

The two wires will he seen to run
back, and when a " ball " appears the
flame should be taken away-the wires
are then welded together.

The weld should be covered with a
little tissue paper and finally finished
with a spot of " Durofix."

A " CLEAR-CUT CONE "
REFINEMENT

FOR experimenters who have made
this splendid cone, here is a refine-

ment which brings it right up to date
and maintains the free edge in its
original shape.

Draw a pencil line round cone half
inch from edge, and carefully damp up
to pencil line, then :

Holding the cone face down (as
sketch) on tablecloth (covered with
newspaper, of course), press gently at
apex and, with the bone handle of a
tooth brush, steadily press all round on
pencil line, turning cone round and

 Perem LINE

,ISPACE70
BE SWIPE

THE A -WISHED
'CLEARER Cur CONE

A perfectly even turn -up of the
cone edge is a simple matter, if the

above method is used.

raete CLOTH TO
GIVE SPRINGY

SURFACE

round to ensure a continuous pressure
all round.

As the edge begins to curl upwards,
press harder with handle of brush, and
an excellent turn -up is obtained.

IMPROVING HIGH -NOTE
RESPONSE

IT is not generally known that by
L reducing the damping on some
pick-ups i.e. " loosening " armature
movement, the scratch frequency is
raised considerably, with the effect
that a higher cut-off frequency scratch
filter than is used ordinarily may be
used, with the result that high -note
response is improved.

The adjustment, which consists of
freeing the armature movement.
should be carried out until when used
with circuits shown below the best
results are obtained.

In most balanced armature pick-ups

-002Mal
PRESET

2-3 HY:
CHOKE

P/CA, (,/P

50, 000_,,Y
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Adjustment of the preset con-
densers and the variable resistance
in the lower diagram enables vary-
ing shades of tone to be obtained.

the end of the armature will be found
embedded in a rubber block.

The block should be removed and
the cut made by the armature enlarged
until armature may be moved with the
fingers within, say, a few thousands of
an inch from each pole face.

It is not  recommended that the
Inexperienced attempt this, as a pick-
up may be easily spoilt by inexperi-
enced fingers.

By adjusting preset condensers and
variable resistance shown in drawings
various shades of tone and scratch may
be obtained to suit the listener.

CHASSIS -MOUNTING
VALVE HOLDERS

uERE is a dodge for using existing
" valve holders on a chassis base-
board.

Take out terminals and pins and

BPSEBORRO
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Reversal of the terminals on a valve -
holder allows it to be mounted on a

chassis baseboard.

put them through the reverse way, so
that connections are made underneath.
A nick cut opposite each terminal will
allow the wire to lie fiat.

If the hole in baseboard is cut to
let the top of the valve holder make a
tight fit, the valve holder cannot be
seen when the valve is inserted and
makes a neat job.

If a metal chassis is employed the
tops of the terminals must be insu-
lated from underside of chassis.

PLUG-IN LEADS
THE sketch shows an easy and con-

venient method of using a spare
coil -holder and coil mount in place of
the loudspeaker terminals.

It also prevents the mistake of revers-
ing the connecting,leads, and simplifies

L.S. -
LEAD

TO
PLATE OF
LAST VALVE

L S +
LEAD

TO
+

TERMINAL

Reversal of loudspeaker and other
leads is impossible with this con-

nection.

the removal of the loudspeaker when
plugging in the 'phones for short
waves.

OLD PANELS RE -USED
EBONITE panels are often dis-

carded owing to having been
drilled at various times.

A piece of wax paper as sold as
parchment for the making of lamp-
shades is cut to the panel size and
placed in position; the holes to be used
are marked through to the paper and
cut out as shown here.

MOULDING

OLD PANEL COVERED WITH
PARCHMENT'
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WHEN LISTENERS SLEEP
HOW
THE

B.B.C.

WE left London in a high-powered car
late one night recently ani
speeded along the Great North

Road in the direction of Potters'Bar
Our headlights lit up the B.B.C. notice:

BRITISH BROADCASTING CORPORA-
TION-London- twin -wave high -power trans-
mission station. The car swung round the
corner and down the long tarmac drive,
leading to the main Brookmans Park
building.

It was dark and the strange lights of the
building made the station eerie. The
bright metal work of the transmitter panels
is close to the lofty glass windows, and parts
of the technical gear of the station could be
seen from the outside, lit up by the powerful
flood lighting of the main transmitter hall.
Coloured indicator lights glowing on some
of the panels struck a bright relief.

Feeling of Immense Power.
The wires running to the little white

feeder huts, one each side of the station,
disappeared into the darkness. The top of
each of the four masts was crowned with a
red light ; a warning to aircraft.

Except for the occasional murmur of a
car passing along the main road some
distance back, all was still. It seemed to
me that there was an uncanny feeling of
immense power, and a terrific realisation of '
the fact that we were standing under the
shadow of aerial systems vibrating elec-
trically in tune with thousands of listening
sets in this part of the country.

Silhouetted against the bright light in the
main listening room above the entrance hall,
were the figures of two control engineers.
They were, as I found out later, in the
" key " room of the whole station. In
my first impression of Brookmans Park at
night, they were the only signs of move-
ment. Everything else was uncannily still.

A Tour of Inspection.
We went inside and passed through the

glass swing doors straight into the trans-
mitter hall. Two men, one in shirt -sleeves,
were seated at the little grey metal desks.

The purpose of our visit was explained
to the man in charge, and during the
quarter of an hour before the day's pro-
gramme was due to end, my B.B.C. guide
took me on a brief visit around the more
interesting parts of the transmitter. After
the programme was over, Brookmans Park
was due to give a special test, in connection
with apparatus adjustment, and I had
come as a non -technical visitor to see how
this out -of -programme -hours test broadcast
would be given.

Down in the Diesel engine -room at the
end of the station building, two of the huge

engines were running. Although these
engines are twice the height of a man, they
run so quietly that it is hardly necessary
to raise one's voice in order to be heard;
and this in spite of the fact that three of
these engines provide the whole power for
the station.

The battery room was dark. The banks
of hundreds of big 2 -volt cells were being

The London transmitting station is
visited late at night for a special
purpose by our Correspondent, and
his account of this exciting trip puts
quite a different complexion on

B.B.C. engineers' work.

float charged by the 220 -volt generators
driven by the Diesel engines.

" They have a capacity of about 2,000
ampere hours," said the B.B.C. man coolly,
as though he were discussing a midget L.T.
battery..

Then on we went through the motor -
generator room, past the 15 humming
machines, providing high-tension, low-
tension and grid bias for the whole station.

Keeping Wavelengths Constant.
" All the valves, with the exception of

one, take their ' juice' from these machines,"
explained my guide. " That one exception
is the master oscillator valve which controls
the wavelength, and the slightest variation
would upset everybody's reception.

" Separate accumulators feed the master
oscillator valve in the Regional and National
transmitters."

Coloured lights in the motor -generator

WORKS
AT

NIGHT

room and on the main switchboard in the
transmitter hall glared at us as we passed
through. A fault in any one of the circuits
would have been shown immediately by the
flashing or extinguishing of one of the
coloured globes.

Small rooms just off the main hall, one
on each side, could be seen as I stood at
the power switchboard. There were en-
gineers at the controls of tall grey panels,
very like those I have seen in the control -
room at Broadcasting House. The en-
gineer explained that these panels were the
amplifiers on the telephone lines which
connect the station with the London
studios. A loudspeaker in some other
part; of the building could just be heard
above the buzzing of the chokes and the
rushing of the cooling water in the trans-
mitter.

now closing down. Good-
night, everybody. Good -night ! "

Closing Down.
The engineers rose from their main

control desks and started on the laborious
circuit of switching. There was to be an
interval before the special tests and big
transmitters cannot be run just for fun.

,It took about five minutes to switch off.
Timed relays came into action, and after
their long experience the engineers went
from switch to switch and operated each
control just at the right moment.

We went along to the main listening room
on the first floor, overlooking the entrance-
the little room in which I had seen the
control engineers at work when we arrived
earlier in the evening.

(Continued on next page.)

WATCHMAN, WHAT OF THE -ETHER ?

A continual check on ether conditions is maintained by the B.B.C. at its magnificently -equipped listening
post M Tatsfield. Among the stations on which Tatsfield keeps a careful watch are those of the B.B.C. itself.
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ISOLATING THE
PICK-UP

Two useful methods.
By C. ROBINSON.

ALTHOUGH precautions are always
taken to prevent the user of a re-
ceiver which obtains its H.T. or L.T.

from D.C. mains receiving a shock through
touching any part directly connected to the
mains, it is often noted that an oversight
has occurred in connection with the pick-up
arrangements.

With some pick-ups the terminals are not
insulated, and as one is almost invariably
connected to the negative main a bad
shock may be felt if the terminal is touched,

AS A SAFEGUARD

A large condenser is joined in each of the pick-
up leads.

WHEN IT IS "BUILT-IN"

The method for a self-contained pick-up control.

particularly if the positive
main happens to be the
one which is earthed.

As a safeguard a large
fixed condenser should be
inserted in series with each
pick-up lead before this is
connected to the volume -
control potentiometer.

If the volume control is
built in the pick-up the
condensers should. be in-
serted in the leads, but it
will be necessary to con-
nect a .5 or 1-megohm grid
leak across the pick-up leads
on the receiver side of the
condensers. Examination
of the two diagrams shown
will make the need of the
condensers and their con-
nection clear.

4(
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A SIMPLE TESTER
For fixing in 'phone leads.

Suggested by a "P.W. reader.
*

The Editor, POPULAR WIRELESS.
Dear Sir,-Having seen your " earphone testing

gadget " in an issue of POPULAR WIRELESS, I think
that I can " go one better." The enclosed illustra-
tion will, no doubt, he quite clear to you.

It consists of a small box, 1 in. by 3 in., which
contains a small 3d. battery ; the box has a socket
fitted in one end and a plug in the other-wander
plugs suit very well ; likewise the headphone leads.
When not in use, the headphones can be used in the
ordinary way by connecting up the plug and socket
in the leads.

The entire outfit costs but a few pence, and is
simple to make.

Faithfully yours,
ALBERT WOOLFORD.

Southall, Middlesex.

FAULT-FINDING MADE EASY

A handy unit that should prove extremely useful when tracking
down faults in a radio receiver. It is fully described by Mr. Woolford

in the accompanying letter.

WHEN LISTENERS SLEEP
(Continued from previous page.)

*
In one corner is an energised type moving -

coil speaker with a suspended baffle in front
of it, not touching the edge of the cone.
On the control table in the centre of the
room (otherwise bare and unfurnished) are
three switches on a - sloping panel. One
changes over from National to Regional.

In one position the other switches connect
the moving -coil speaker with the grey ampli-
fier racks downstairs. The engineer can thus
hear what is being sent to Brookmans Park
along the telephone lines to London.

Brookmans Park Studio.
When he moves the switch in the other

direction he connects the loudspeaker with
receivers in another part of the building,
one tuned permanently to National and the
other to Regional. These are switched on
all the time the transmitter is working.

At the touch of the keys, the engineer
can listen to the National or Regional
programme, either as it comes into Brook -
mans Park or as it is actually received, after
broadcasting. A striking fact is that
although the " quality " sets are within a
hundred yards of the aerials, there is no
interfering.

We went along to the emergency studio,
also on the upper floor at Brookmans Park,

and from which the test broadcasts were to
be given. This,studio is heavily carpeted,
and although at first Fthought there was

-no sound insulation, tapping the panelled
walls showed that they were heavily padded
at the back.

At one side of this room is the old 2 L 0
transmitter, the first ever used by the
B.B.C., and originally worked in 1922 at
Marconi House.

A Midnight Broadcast.
On the other side is a gramophone modi-

fied to take one of the B.B.C. -style needle
armature pick-ups, and a small table carry-
ing a little receiver, 'phones for tone
checking and a volume control. A carbon
microphone is suspended above.

When the late -night tests were ready to
be given, the long process of switching was
started again. Within ten minutes the
station was " on the air."

I watched this intricate operation from
the little balcony which runs from the
emergency studio over the transmitter hall,
and I looked down on the gleaming busbars
which connect up the separate stages of
the two transmitters.

During the tests, the exact nature of
which I am not able to disclose, the
engineer spoke quite softly and close up to
the microphone in the emergency studio.
Periodically he turned the knob of the
" fader," switching off his microphone,
and played through two or three gramo-
phone records.

Adjustments were made on the panels in
the main hall downstairs and in an ante-
room an official was all the time in 'phone
communication with the B.B.C. listening
post at Tatsfield. Readings on the Brussels
wavemeter, wired up to the B -stage panel
on one of the transmitters, were compared
with those made at Tatsfield, and the tests
went on u,ntil an early hour in the morning.

Just as it was getting dawn we clambered
back into the car and headed for London,
I still feeling thrilled with the night's
events, and my acquaintance feeling that
he had done a hard job of work !

FAR AND NEAR
Items of interest concerning broad-
casters at home, on the continent

and " down -under."

WELLINGTON, N.Z.-The number of New
Zealand's licences will reach one hundred
thousand before the end of 1933.

DAVENTRY (Empire Station).-Apart from
the regular short-wave broadcasts on direc-
tional aerials, Daventry has been sending out
daily omnidirectional transmissions from
G S F and G S G.

DENMARK.-Although many power-prun-
ings have taken place as a result of the recent
Wavelength Conference at Lucerne, Denmark
is to be allowed to increase Kalundborg's
power to 60 kw.
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S-ELP-TUNING
CIPCUITS
A NEW DEVELOPMENT. Described by J. C. JEVONS.

AS one turns the dial of a modern long-
range set, and hears station follow
station in quick succession, there

seems to be little call for any further im-
provement in tuning control. For instance,
the " automatic " tuner which brings in a
selected -station by touching a switch or
pushing a button strikes one as a super-
fluous refinement.

But in point of fact, tuning control is a
very " live" issue just now, and is respon-
sible for some of the most difficult problems
the modern set -designer has to face. A
single -knob control covering several tuned

THE " MILLER " EFFECT

The value of the (dotted) capacity C tollous the
frequency change and automatically tune:, the

input of the S.G. Amplifier.

circuits almost always involves some loss
either in selectivity or quality, or in both.

Taste for Simplified Control.
When the H.F. side of a set first began to

pull its weight (i.e. with the appearance of
the Neutrodyne and afterwards with the
screened -grid valve) everyone was satisfied to
use two, or even three separate tuning dials.
However, this didn't last long. " Ganging "
became all the fashion, and once having
acquired the taste for simplified control,
the listener demanded it every time, even
when the added complication of band-pass
coupling came along. And the same applies
to ganging the local oscillator of the super -
het circuit.

Other complications have also to be taken
into account, such as volume control, and
local -distance switches to prevent the local

station from blasting ; whilst, looking a
little further ahead, we have the so-called
" silent " tuner, which is designed to cut
out atmospherics and other unpleasant
" noises " when one is changing over from
one station to another.

The Perfect "Radio Robot."
Altogether the ideal of single -knob con-

trol is getting more and more difficult to
live- up to, particularly as
ether congestion increases,
and we look to vet the last
ounce of efficiency out of the
set.

What the final solution
will be remains to be seen,
but meantime it is interesting
to take note of any fresh
developments that make
their appearance. We have
already seen automatic
switch and push-button tun-
ing at Radiolympia, and
now another advance has
been made, which although
somewhat -limited at pre-
sent undoubtedly has re-
markable possibilities.

It amounts, in short, to designing a high -
frequency circuit so that it naturally and
automatically tunes itself to any applied
frequency without requiring any kind of
manual control whatever. At first sight
this seems to provide the perfect " Radio
Robot " and looks almost too good to be
true. As already stated, the new circuit has
not yet been fully developed, but within
limits it is a true " self -tuner," and one can
only wonder how far the principle can be
pushed.

The action depends upon
what is called the Miller
effect. As everybody knows,
there is a definite capacity
across the electrodes of a
valve which in the days
before Neutrodyning and
the screen -grid used to give
a lot of trouble by causing
self -oscillation.

Miller's Discovery.
Some years ago an Ameri-

can physicist named Miller
discovered that this capa-
city effect was not the same
when the valve was lit as
when it was cold. At first
sight this is rather surpris-
ing, since the capacity
would seem to be due to the
size of the electrodes and
their relative spacing, both

of which remain the same whether the
valve is working or not.

But Miller found it to he otherwise. Not
.only does the apparent capacity between
the electrodes change, but its value depends
upon the kind of circuit used in the output
circuit of the valve. In short, the effective
grid -filament capacity varies with the
effective impedance of the output circuit.

There is one very simple illustration of

" FOCUSING "

THE TUNER

0

Fig :2
17776

How a band-pass circuit is used to prevent the automatic tuner
from wandering.

this. For instance, in a resistance -coupled
amplifier there is very little tendency to
self -oscillation, but with a choke or tuned -
anode coupling (i.e. when resistance is re-
placed by inductance in the plate circuit)
conditions become very different.

In fact, an ordinary valve becomes at
once very prone to oscillate owing to the
increase in the effective capacity across the
valve electrodes, and therefore in the back -
coupling between the input and output
circuits.

(Continued on page 634.)

PRESENT- DAY PRACTICE

Despite the popularity of ganging there are still a great many
separately -tuned S.G. input circuits, like this one. They would be
quite outclassed if automatic tuning on the lines suggested ever

becomes popular.
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THE MIRROR OF THE B.B.C. By 0. H. M.

THE WOMAN ANNOUNCER
Continental Programmes-A Change of Date-Ulster Race Broadcast.

A B.B.C. Iniovation.
BEHIND the statement that the B.B.C.

has appointed a woman announcer
lies a tale of a terrific struggle which

has hung in the balance for six years.
I understand that Sir Charles Carpendale

was prepared to produce an eligible can-
didate for a woman announcer as far back
as 1925. But the forces of masculinity
appear to have hung things up. Anyway,
it was not until July 24th, 1933, that the
B.B.C. decided to employ a woman an-
nouncer in the person of Mrs. Borrett, who,
incidentally, is the wife of a naval officer.
Good luck to Mrs. Borrett !

Who Rules the Waves ?
The B.B.C. has survived the attack on

the Post Office estimates, but I am not at all
sure that Broadcasting House is well ad-
vised in allowing itself to be used, as it
Certainly was in this case, -as the instrument
of the policy of a vested interest.

Incidentally, it seems a pity that the
B.B.C. does not stand on its own ground,
inviting rather than retarding transmissions
from the Continent ana elsewhere.

I wonder if Sir 'John Reith and his.
Board realise that in a very few years the
average British listener will have access
to programmes originating in most.parts of
the world under whatever system and with,
whatever motives they may be supplied.
I suggest that there is something definitely
silly in the B.B.C. trying to work the
" King Canute and the waves " with regard
to Continental transmissions.

Also, why should the average listener be
deprived of programmes that are good by
virtue of contrast ?

An American Contribution.
I am glad to hear that. Hugh Ross, who

directs the Schola Cantorum in New York,

.*.
is to be invited during his visit to Europe
next summer to give a special programme
of old American music for the B.B.C.
There should be much more of this.

Colonel Dawnay.
I wonder if there is anything in the

change of plan which brings Colonel Daw-
nay into the B.B.C. a month earlier than
was intended. Anyway, the fact is that

policy, the ostensible purpose of which is to
kill song -plugging. All that has hap-.
pened is that the B.B.C. is finding just under
£20,000 a year as a subsidy to outside dance
bands which are supposed to be under the
orders of the B.B.C.

All that will happen, of 'course, is that the
music publishers and possibly the restaurant
managements will be saved this amount.
No commonsense person could accept the
idea that the subsidy as planned would give
effective control.

Ulster Grand Prix Motor -cycle Race.
Empire listeners, as well as those to the

National and Belfast transmitters, will have
an opportunity of hearing part of the run-
ning commentaries on the Ulster Grand
Prix Motor -Cycle Race, which is to take

place on Saturday,
DECORATIVE CONSULTANT TO THE B.B.C. August 19th.

A Leeds architect, Mr. L C. Procter, who has advised
casting House, Leeds, and the new Bristol

until about three weeks ago Colonel
Dawnay was to start on October 1st ; now
he is to start on September 1st.

More information on this point should
develop later.

The Song -Plugging Fiasco.
Dance -band leaders and music publishers

are uproarious about the new B.B.C.

The race, which is over
a course of 246 miles,
made up of twelve laps
of twenty and a half
miles each, will start at
2 p.m., and the first part
of the commentary will
be devoted to a descrip-
tion of the first two laps
by Major Vernon Brook,
who will be at the
Grand Stand, and by
Mr. H. W. McMullan,
stationed at Muckamore -
Corner. The last portion
of the race and the finish
will be described at
4.30 p.m.

The event, which is
described as the
" world's fastest road

the B.B.C. on Broad- race," attracts entries
from the most famous

riders, all of whom are out to be the first
to establish a new record lap speed.

Bank Holiday Items.
National Programme.

12.0 Noon.-Organ recital by Tom Jenkins,
relayed from the Plaza Cinema, Swansea.

(Continued on page 634.)

studios.

AN Englishman is supposed to be
fond of a song. How he got the

reputation I don't know. Nor,
if this is true, do I know why village
baritones share with mothers-in-law
(and Mrs. Grundy, perhaps!) most of
the Englishman's derision.

All this is by the way. What I meant
to say was that the average English
listener should find plenty in the pro-
grammes these days to please him.
Never have I seen such an array of
singers of reputations great and small
as there has been recently. Two or
three times a day, on all wavelengths,
we've had singers sandwiched between
orchestral or pianoforte items.

Actually these are bad times for
singers-that is, if atmospheric inter-
ference is in any way widespread. I've
been particularly unfortunate of late,
being always in the thick of it.. It has
lel me to wonder whether the singers
themselves are conscious of the rivalry
of the elements.

If they are it Is amazing how they
keep going. Can't anything be done to
harness these crackling monsters ? I
mean the atmospherics, of course I

Prominent among the singers is the
Wireless Male Chorus. What perfect
bliance and control -they show! By
the way, I was rather tickled with the
way they labelled a group of songs
tome few nights ago.

I tuned in expecting to hear a number
of rousing, rollicking songs, but instead

4.

THE LISTENER'S NOTEBOOK
Frank comments on recent programmes, and on

microphone personalities of the moment.

was treated to a medley of tunes, in-
cluding a nursery rhyme, a song which
the announcer called something rather
unusual, and a concoction in a strange
jazz idiom. And they called these "Sea
Shanties " !

It didn't matter, really, for the
Wireless. Male ChoruS is always worth
listening to.

Incidentally, I'd like to hear them in
an hour of the" famous Gilbert and
Sullivan quartets. don't know how
they would get over the soprano parts,
but their " soprano " can soar to great
heights.

Perhaps the piece de resistance of
recent singing was Evensong at the
Crystal Palace, when four thousand
choristers, drawn from the towns and
villages of England, sang some gems
from the Anglican Church's music -book.

Lovers of Church music are by no
means a negligible body, and it is good,
in this holiday season, to see them so
well catered for by the B.B.C.

The performance at the Crystal
Palaec' was a brilliant affair, and Dr.

4.

4.

icholson must have been pleased with
the way all had been trained to keep
an eye on the baton. This was par-
ticularly noticeable in the anthems.

The length of the programme, repre-
senting four hundred years of Church
music, may have frightened a good
many listeners. In actual fact, the
length wasn't felt, owing to the short-
ness of each individual item. These
couldn't have bored even the most
fastidious, and their variety was as
attractive as the arrangement of them.
The compilers of the programme are
to be congratulated on this feature, as
also are the performers.

Never has a play pleased me more
than " Across the Moon " did, although
it was a revival. Fortunately, I didn't
hear it in the first instance, a couple
of years ago. The basis of the story
was a well -tried theme, and sentimental
to boot, but the sentiment was never
allowed to descend to that of the penny
novelette. This, I thought, was
largely due to the magnificent acting
of Richard Bird.

There was nothing of the sentimental
ass about hint. On the contrary, he
played with a vigour that commanded
instant respect. And Richard Bird was
broadcasting for the first time, too

Hermione Gingold played the oppo-
site role with equal brilliance. The
death scene in the closing stages will
long be remembered. Here was great
acting

And the same may be said of the
gentlemen who played Julian Simon
and Dr. Andrew McGowan. These
parts were made the very most of.

It would seem at first blush that there
can be nothing unique in listening to a
foreign dance band broadcasting from
our own studio. In fact, it seems un-
necessary to get a band to come so far
for one transmission when it or similar
bands can be heard any evening by
tuning -in to Radio Paris.

But anyone who listened to the
orchestra from the Cafe Colette will
agree that this broadcast was quite a
different thing from listening -in to
dance music from Radio Paris.

This wasn't due so Much to the
orchestra itself as to its spokesman and
(presumably) its conductor.

In my opinion, he made the broad-
cast, although the orchestra played a
type of syncopation that pleased be-
cause it was a change from the familiar

(Continued on page 634.)
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4f1 SIMPLE D Cs
MINNS UNIT

*,

If you have been working your
receiver from H.T. batteries and
now wish to try your hand at
mains operation, a good way to
start is with an easy -to -construct,
inexpensive H.T. unit. Where D.C.
is laid on " such a piece of ap-
paratus as described below is
peculiarly well adapted to drive

an ex -battery receiver.
Designed and described by the

" P.W." RESEARCH DEPARTMENT.

THIS is a unit which anyone can build,
and, what is more, anyone can build
it without fear. We say this last

because constructors who hesitate before
embarking upon the construction of mains
apparatus do right. It is not the kind of
task to be undertaken lightly.

After all, a mains unit or set is a direct'
extension of the power supply, and it would
seem to us that at times some designers
seem to forget this, or perhaps they con-
sider that every constructor possesses a
fair knowledge of electridal engineering !

It is quite possible to design mains appa-
ratus which all who are prepared to bear in
mind one thing can build and obtain safe
and satisfactory results. And that is that

SIMPLE CIRCUITAND FEW COMPONENTS
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Different H.T. voltages are available from the output terminals,
and they can to chosen by the positions selected for the crocodile

clips making connection to the potential divider.

the apparatus must be built and operated
in exactly the way directed.

Obvious ? You would think so ; but
while the majority of constructors might
be prepared conscientiously to " follow the
book," there are still quite
a few who seem to delight
in contributing their own twists
and turns. This type should
avoid mains gear of any
description, for it definitely is
not the kind of gear for
uninformed experiments.

Safety First !

It was in a successful en-
deavour to reduce mains set.,
and units to the safety level
of battery gear that the now
well-known " P.W." " Safe -
power " principle was in-
troduced. It is employed in
this simple D.C. unit, and
accomplishes its purposes
without in any way com-
plicating the construction.

Merely by designing the
cover of the device so that
the connecting, socket must be
passed through an aperture in
it, a state of complete security

is achieved. No one can
remove the cover and expose
the components and wiring
while the unit is connected
to the mains. It simply
must be disconnected before
it is possible to take the
cover off !

However tempted the
constructor might be to
tighten up one of the unit's
component- terminals, or
make any other such adjust-
ment, without switching the
set off, it could not be done
providing the cover had

been put on before joining the unit to the
set and mains.

If anyone tries to do without the cover
or ignores our direction, which we will give
here and now, that it must always be in

EASY TO MAKE AND WIRE

This is the practical form of the circuit shown on this page. Note
how a piece of tin is joined to the earth (nearest) terminal.

place when the unit is in action, then he has
only himself to blame if he should receive
a shock or blow a fuse.

As for the construction of the unit, this
is exceptionally straightforward and easy,
and is only a matter of screwing the few
components on the simple baseboard- and
wiring them up.

Efficient and Trustworthy Design.
Do we guarantee that the unit will work

well ? We never in words guarantee any
of our designs. It is quite unnecessary to
do so. The efficiency and trustworthiness
of every P.W." design are taken for

(Continued on next page.)

THE PARTS REQUIRED AND THE MAKES TO CHOOSE

Component Make used by I

Designer
Alternative makes of suit-
able specification recom-

mended by designer
Component Make used by

Designer

1 Baseboard, 71 in. x 6) in. -- - 1 25,000 -ohm resistance Graham Farish
x II in. with horizontal holder " Ohmite "

2 Wooden panels, 6! in. x
4 in. x ,," in.

-- - 1 1,500 -ohm resistance,
with horizontal holder

Graham Farish
" Ohmite "

1 Piece of 18 -gauge tinned - 1 2.500 -ohm resistance with Graham Parish, power
sheet iron, 8) in. x 141 in. terminals type

1 Piece of 18 -gauge tinned - 1 Potential divider Igranic 2246'5
sheet iron, 1) in. x a in. 1 Smoothing choke Ferranti B.8
(see text) 1 Mains connector Belling & Lee, type

1 4-mfd. fixed condenser T.C.C., type 61 Dubiliez 1042
1 2-mfd. fixed condenser Telsen W.226 Lissen, Ferranti, T.C.C.,

Dubilier
2 Crocodile clips
5 Insulated terminals

Bulgin, type C.R.5
Belling & Lee, type B

1 2-mfd. fixed condenser Dubilier B.B. Igranic, Ferranti, Listen,
T.C.C.

1 Yard of insulating sleeving
1 Yard of 18 -gauge tinned

Goltone
Goltone

1 1-mfd. fixed condenser. Dubilier B.B. Lissen, T.C.C., Igranic,
Ferranti

copper wire
Screws, flex, etc. -

Alternative makes of suit-
able specification recom-

mended by designer

Ferranti, Dubilier, 1 watt

Dubilier, 1 watt

Dubilier

Goltone, Bulgin
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A SIMPLE
D.C. MAINS UNIT

(Continued from previous page.)

granted by our multitude of regular
readers, and it would be an insult to their
loyalty and reveal a lamentable lack of
confidence on our own part if we had to
" guarantee " our sets to do what everyone
naturally expects of them, and that is to

That is, except for the leads to the two
crocodile clips, which should be of rubber -
covered flexible wire.

Soldering is not necessary, but the leads
should be tightly secured to their terminals.

The cover comprises a three -sided sheet
of fairly stout " tin " with a seven -ply
wooden backpiece. In this is cut an aper-
ture through which the connecting socket
passes into its plug (which is fixed to the
baseboard).

You will find the " tin " quite easy to
bend if it is gripped between two pieces of

wood whose edges run straight
along the line of bending.

A small piece of tin of 1# in.
by R- in. in size should be cut,
and a hole drilled in one end
so that it can be fixed under
the earth terminal.

This tin is then bent over
the top of the terminal panel,
and a hole drilled in this top
end so that one of the cover's
securing screws passes through
it.

By this means the metal
cover is connected to earth.

When the unit is in use the
earth connection on , the set
is disconnected and joined
instead to the earth terminal
of the unit. It is very im-
portant that this should be done.

You see, if this slight re-
arrangement of your existing
oonnec-
tionswere
not ,car- FOR LONG
ried out,
it is an
0 \- P n
chance
that_ you
would
short-cir-
cuit your

Simplicity is the keynote of this practical unit, which carries the mains to
guarantee of the " P.W." Research Department. earth.

AN INEXHAUSTIBLE H.T. SUPPLY

perform as well as and possibly rather
better than any approximately similar
designs.

However, those immediately interested
will want to know the technical character
of this unit. It is intended for the average
three -valuer, and, of course, it will serve
any normal " two." It will take practi-
cally any input. That is to say, it will
operate equally well on any voltage D.C.
mains from 150 to 230, although its output
will obviously vary as with different
voltages. Its current output has a maxi-
mum of approximately 15 milliamperes.

Concerning Earth Connections.
It cannot be used with A.C. mains, and

you must be sure that yours really are D.C.
before you build the unit.

The maximum voltage is available at the
H.T. +3 terminal, and this is used for the
anodes of S.G.'s and power valves. The
+2 terminal is for. S.G. screens and other
somewhat lower voltage requirements,
while + I, the lowest voltage tap, is the
one to serve as detector. II

Having assembled all the components
required, the seven -ply wood baseboard
and terminal panel can be cut and screwed
together.

Use stiff, insulated wire for the wiring,
and tinned copper ancrspaghetti "sleeving.

If you
glance at the theoretical
diagram which appears
on the first page of this
article, you will see that
the H.T. negative ter-
minal of the unit is
directly connected to
the D.C. mains input
and that there are no
chokes or resistances in
this path-even if there
were you would still
have to be careful.

Well, it might so
happen that the posi-
tive wire of your power
supply was earthed.
One of the two is bound
to be, and it is quite
likely to be the positive
one.

Now if the set were
still left joined to earth
when the unit was in
use you can appreciate
what would happen.

H.T. negative on the
unit is connected to
the negative mains
power lead ; it is also
joined to the H.T. nega-
tive terminal of the set,

and that will almost certainly be joined to
the earth terminal.

And so both your power - supply wires
would be earthed, and the least that could
happen would be a burnt -out fuse.

No, you mustn't leave an earth wire
joined to the set unless you are absolutely
positive that the negative is earthed. But
even so there could still be trouble, so in
either case it is advisable to remove the
earth lead from the set.

Selecting Tappings.
When joining up the unit, it should be

remembered that it must be connected to
the mains the right way round.

So if at first you should hear nothing, try
reversing the mains socket. That is, just
pull it off and put it back the other way round.

The same effect is achieved by pulling
out the plug in the wall or lamp socket
and replacing it in a reverse position.

It is impossible in a short space to give
detailed potentiometer divider settings for
all types of sets and valves.

But you won't go far wrong if you leave the
crocodile clip for the + 2 terminal on the
first or second point on the potential divider
from the positive end and the +1 terminal's
crocodile clip at an approximately midway
position.

A final "safety first" reminder. You have
to disconnect the mains to remove the cover,
so don't negative this positive safeguard by
re-inserting the mains plug after you've
exposed the " works."

SERVICE AND SATISFACTION
O ;"
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DC. Mas Input
Here are the full wiring details, together with a scale, which will enable you

to follow the layout accurately,
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LESSONS OF LISBON
A first analysis of the " P.W." Frequency Tests from CT1A A, Lisbon, on
short waves. They were the first International Quality Tests ever conducted,
and that they were highly successful is evident from the representative reports

dealt with below.
By G. T. KELSEY.

THERE can be little doubt, as a result
of our analysis of the C "T 1 A A
correspondence, that our frequency

tests from Lisbon were a great success.
Letters have been received from almost
every part of the country; and although
there would seem to be room for improve-
ment in many of the sets used for the tests,
it is true to say that a lot of valuable
information has come to light.

Taking an average based on information
taken from every letter received, the general
level of signal strength from C T 1 A A
during the period of the broadcast was
in the neighbourhood of R 7, which is just
a trifle below our own figures.

Identifying the Offender.
The heterodyne interference trouble was

experienced generally, although there were
very few cases where it was of sufficient
consequence completely to spoil our own
transmission. Incidentally the interfering
station has variously been described as
D J A, W 1 X AZ and the Southern
Railway's electric system.

We are reasonably convinced that our.
own interference was definitely due to one
of the British short-wave stations. In any
case, we should rather hesitate to blame
the Southern Railway !

Concerning the broadcast in general, the
only part of the programme which seems
pretty generally to have been subjected to
had distortion was the piano mulic imme-
diately following the frequency tests. The
discussions by Sir Ronald Jayne and the
one by Mr. Kelsey which followed were
received, on the whole, at excellent strength,
and intelligibility in both cases was little
short of one hundred per cent.

One or two readers, however, appear to
have had some fun during the broadcast
of the " P.W." record, and Mr. Kelsey has
been accredited with possessing a voice
that is woolly and " snoozey."

How the Frequencies Were Received.
We can nail down the woolliness to a

possible receiver fault, but the term
snoozey " has definitely left us guessing !

If the " sn ". is a misprint for a b " we
can only assume that the evasive echo
effect on short waves has made a reappear-
ance, for otherwise our esteemed corre-
spondent is quite wrong ! All the same,
his letter, like all the others received, is
greatly appreciated, and perhaps one of
these days he will let us into his secret
concerning " snoozey."

Meanwhile, a word or two about, the
frequency tests themselves. The informa-
tion that has been collected is most valu-
able. Moreover, it does definitely support
our contention that, given reasonable
conditions, quality reception on short
waves is possible.

Again, taking the average, all the fre-
quency notes transmitted, with the possible
exception of the 5,905 -cycle one, were

*

received at fairly consistent strength. The
falling off which, quite frankly, we had
expected at the lower end of the frequency
spectrum was not nearly so marked as we
had anticipated; indeed, only two readers
failed to hear the 33 -cycle note.

Blaming the Receiver.
Of the rest, strength seems to have

varied between approximately R 6 and R 8
at this particular frequency, and from 61
cycles to 12,592 cycles the general level
was R 8. The most marked discrepancies
occurred in the reception of the highest
note of the lot, and reports vary from
nothing to R 9 ! But the mere fact that
approximately 20 per cent of the reports
give the strength as R 6 proves beyond
a doubt that frequencies of this order can
be received on short waves, and that,
after all, was the whole purpose of the
tests.

As for those readers who were unable
to hear anything at all of the 5,905 -cycle

IN THE STUDIO

Some of the important speeches and announce-
ments were made into this microphone, which is

in the main studio of the C T 1 A A station. -

note, there is only one conclusion to be
arrived at, and that is that their sets are
at fault. The general conclusion includes,
of course, loudspeakers, although frankly
there are few modern speakers that have a
cut-off appreciably below 6,000 cycles,
and surely none that cut off absolutely
dead.

In the curve depicting our own results
the line rises from R 6-7 at 33 cycles to R 8
at 61 cycles. and from there it remains
reasonably constant up to 2,592 cycles. At
5,905 cycles it is definitely down, but the
peak strength is still in the neighbourhood
of R 6. As a matter of interest, the read-
ings were taken without A.T.B., and with
it there is little doubt that the curve would
have been substantially flat.

The general standard of reports received
in consequence of the broadcast is very
high, and the task of selecting the best
report has been particularly difficult. It
will be remembered that the original
" P.W." record which was broadcast from
Lisbon was offered to the reader sending
in what in our opinion was the best report.

Choosing the Winning Report.
After careful consideration we managed

to get the number of " possibles " down to
twelve, from which the final selection was
made. But there was very little margin of
difference between them, and the winner,
who is Mr. F. W. Holden, of 29, West Park
Road, Smethwick, near Birmingham, can
attribute his success mainly to his presenta-
tion Of facts. We offer our congratulations
to Mr. Holden, but we desire also to give
special mention to Mr. S. Lee (Belfast),
Mr. B. Benham (Northampton), Mr. V.
Sparkes (London, S.W.18), Mr. N. K.
Batchelor (Coventry), Mr. C. W. Warner
(South Woodford), Mr. G. W. Herod (Not-
tingham), Mr. R. T. Reed (London, W.C.1),
Mr. G. A. H. Eckles (Hull), Mr. F. A.
Stewart (London, S.W.11), Mr. E. V.
Glanville (Dublin), and. Messrs. N. J. A.
and G. A. Deaton (Wanstead), all of whom
ran him very close.

Two Representative Letters.
We should like to be able to publish

extracts from many of the letters received,
but for considerations of space such a
course is impossible. The general tendency
is reflected in two letters that we managed
to single out from the rest.

Mr. G. Anthony James, of Cardiff, says,
for instance, that " the quality during the
transmission was quite up to the present-
day standards, and I think it equalled that
of many of the medium -wave transmitters
of the present day." In another letter
Mr. L. Klek thanks us for the tests, if only
because they show up the B.B.C.'s landlines
to the North ! Apparently we achieved
rather more than we had even dared to
hope.

The main thing that concerns us is that
the tests were successful ; and by the com-
mon consent of all those who have written
in it has been established beyond all doubt
that quality reception on 'short waves is
possible. And now we look to the future.

NEWS FROM ABROAD
Recent items of imformation con-

cerning foreigners new and old.
4

RUYSSELEDE, BELGIUM.-This is the site
of the new Belgian station that has been work-
ing on 29.4 metres.

* *

MONTE CENERI.-This new Swiss station
has been making itself unpopular in Denmark
owing to its having chosen a wavelength too
close to that of Kalundborg.

* **
BUDAPEST.-This station has received

special permission to test on 120 kw. during
1934.

* * *

ALEXANDRIA.-The Palestine authorities
have planned for a relay station at Alexandria
to duplicate the Cairo programmes.

* * *

EUROPE.-During the next two years no
less then fifty-six new broadcasting stations are
projected in Europe alone.
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THE SATOR POTENTI-
OMETERS

I have often wondered why it is that the practice
of providing potentiometers and other such devices
with scales appears to have gone out of fashion.

It is true that we are not dependent upon the exact
setting of, for example, a volume control for the
reception of a station ; nevertheless, I find it rather
irritating if I cannot easily return to a predetermined
position.

Let me explain what I mean. One may make a
habit of listening fairly regularly to three or four
stations-say, the two locals, Radio Paris and
Daventry National.

Now these stations will doubtless come over with
widely different strengths, and therefore each will
require its own individual volume -control adjustment.

But supposing one wants to leave the set tuned
in all ready for one of these stations, how can it be
done if there are no scale indications on the volume
control at least roughly to guide one ? Merely by
pure guesswork : an irksome restriction on anyone

who likes their
olume adjusted
to a nicety.

We don't want
" calibration "
closeness of scale
marking ; the 0
to 10 marking
on the Sator
potentiometer is
perfectly ade-
quate. And it
is because this
particular poten-
tiometer, which
is made by Orion
Lamps Ltd., is
provided with a

knob bearing such a scale that I feel particularly
attracted by it.

However, it has other strong points in its favour.
For example, though wire -wound, separate large

diameter nickel wires are provided so that there shall
be no wear imposed upon the element. This latter
is also completely enclosed, and is thus fully protected
against mechanical damage, etc.

It is a good component, and I recommend it to
constructors. A very wide range of both linear
and logarithmic types is available.

The Sator Grid Leak type resistances are equally
sound productions.

It Is said that M these " the resistance element is
not made of the usual carbonised paper, which varies
its resistance from day to day, but is so constructed
incorporating a special ceramic material that varia-
tion in the resistance is absolutely negligible, even
with great changes in the temperature . . ."

In case you do not know, ceramic " pertains to
the potter's art. In fact, these Sator resistances are
based on a special kind of porcelain material which,
being the procrtet of fire, obviously constitute a
modern application of Excaliburn principles !

Anyway, on test I found them to be perfectly
efficient. They closely adhere to their ratings, and,
at 45. each for values from 100 ohms to 10 noegolims.
and a '75 wattage, and 5d. for a P5 wattage and a
similar range of values, they are clearly inexpensive
components.

Two types of Sator Potentiometer
in gang formation.

Sator resistances of various values.

NEW BENJAMIN CHOKE
11;

I have just finished writing a reply to an. article
by Mr. Baxter which is to appear in " P.W." shortly.
Mr. Baxter has come to the conclusion that " Class
B " is a washout ; and although his experience and
his arguments both qualify him as a critic. whose
views demand attention, I am convinced that in this
case he is wrong. And I believe I have been able to
prove it.

But it is easy to be misled by " Class B " perform-
ances. As I have often said, the system necessitates
a pretty strict adherence to certain very hard-and-
fast rules.

Most of these concern the input and output match-
ing of the " Class B " valve, and it is because the
different makes of valves need different treatment
in this respect that it is so easy to go wrong.

Even so, I maintain that " Class B" at its worst is
hardly likely to give as bad distortion as is occasioned
in almost every other battery set by an overloading
consequent upon an attempt to achieve a loudness
out of all pro-
portion to a
defined limit of
di stortionless
output power.

With close
matching a real-
ly impressive
response can he
obtained.Mat el:-
ing by ear is
hardly satisfac-
tory, though, so
one must have
something of a
guide.Benjamin
provide an ex
celtent matching
table with their

The Benjamin Class B "
Choke.

" Class B " output choke, in which all the different
valves are included.

This Benjamin choke is itself a first-class vehicle
for precision matching in that it provides for at least
seven well -graduated ratios.

Further, it possesses a high inductance, and its
resistance is below 400 ohms.

It is by using such components intelligently that
" Class B " amplification can be made to give the
kind of results that are claimed for it by its advocates.

PREH VALVE HOLDERS

It is mainly in connection with the practical'
application of the " Class B " principle that we
encounter the new seven -pin valve holder. And
remembering how seldom one met even a four -pin
type in its earlier days of sufficient precision assembly
to ensure good contact for each of the valve legs, one

The Preh Seven -Pin Valve holder.

is inevitably suspicious about each new example of
these " seven-pinners."

But the spacing of valve pins is much more precise
now ; indeed, I think it is true to say that all the
well-known valves are perfect in this respect.

And I find a complementary precision in the
British -made Preh seven -pin valve holder, which is a
well -made component. It takes a " Class B " or
" IL -D. Triode valve smoothly and with good con-
tact for each pin. This is ensured by the provision
of split sockets.

The retail price is Is. each, and Preh Manufac-
turing inform me that they also supply four-, five -
and six -pin types.

They state: " The soldering tags provided (on
their valve holders) are part of the sockets them-
selves, and consequently no electrical losses can take
place at this point."

This is true ; but may I remind them that it is our
experience that tens -of thousands of home con-
structors avoid soldering, and that they would be well
advised to cater for this class with terminal models ?

ROUND THE
RECORDS

THE gramophone companies are nothing
if not topical, and while the rather
acrimonious wrangling has been going

on in the cricket world about leg -theory,
Columbia have got hold of Larwood and
Frank Foster (who is supposed to have
originated leg bowling in. Australia some
twenty or more years ago), and have made
an interesting ten -inch record.

Some challenging statements are made
by the two men, and the record is an in-
teresting adjunct to the Larwood book,
" Body -Line," recently published. Col.

DB1140.
Another interesting innovation, though

not of the same type, is the transference of

Duke Ellington, about whom the highbrow
dance fans rave so enthusiastically, to
Columbia. Whether this change is per-
manent or not I do not know, but the two
latest Ellington discs have appeared in the
Columbia lists.

These are, " I've Got the World On a
String " and " Down a Carolina Lane,"
with a second disc containing " Sophis-
ticated Lady " and " Merry -Go -Round."
They are to be heard on CB625 and CR591.
For those who are in doubt about the con-

stitution of the famous Harlem band, it
may be Of interest to know that it consists

of three trombones, three trumpets, four
saxophones and clarinets, piano, drums,
double bass and banjo. At the time of
writing the band is still in this country,
and we may hear it again over the radio.
No doubt a great treat for many, but I
often wonder how many.

We are getting our fill of " Stormy
Weather," as I thought we should, and all
sorts of people are recording it. I prefer,
so far, the interpretation of the Savoy
Hotel Orpheans (Col.), but since then we
have to number among the vocal efforts
those of Gracie Fields (H.M.V.), Terence
O'Brien (Broadcast), and many others.

A Good Piano Number.

I do- not like Gracie in this number at
all ; it does not suit her, and she does not
suit it. O'Brien sings well from the vocal
point of view, but his style is too classical
for the number.

Morton Downey, however, who has re.
corded the same number for Broadcast,
sings with much more success as regards
the style of the piece. His voice is ex-
cellent in its light and shade. The
other side, " In the Valley of the
Moon," is quite different, and also is very
pleasing indeed.

Peggy Cochrane deserves a pat on the
back for her piano record of " Moon Song "
and " Dancing Butterfly." Both are ex.,
cellently recorded on Broadcast 3329.

K. D. R.
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DECIBELS
PNFRE

By JEREMY GREY.
On seeing the term " decibel " used, many constructors are inclined to turn
over immediately and look for something, as they say, more in their own line.
But decibels are by no means so high -brow as you may think, and you will
find their mysteries clearly revealed in this lucid explanation of the ways in

which they are used.
IN these days when broadcasting con-

ditions are more stringent than ever
before, and when new technical de-

velopments, each claiming to add its quota
of improvements to the efficiency of re-
ception are introduced with startling
rapidity, radio tends to become more and
more amenable to quantitative treatment.
It is not sufficient to say that such -and -
such a device is better than this or that-
it is necessary to know how much better
it is.

Thus the new high -frequency pentodes
definitely give higher stage gains than any
ordinary screened -grid valve ; but we want
to know to what extent the additional
amplification will mean greater volume from
our, speaker, in order to assess the worth
of this latest form of high -frequency am-
plification.

Applying Manufacturers' Data.
Quiescent push-pull and more recently

" Class B " valves give the battery -set
owner outputs comparable with those which
have long been the exclusive privilege of the
all -mains listener-and so comparisons
between different amounts of power are
beginning to assume greater importance.

It is not easy for the amateur to make the
somewhat delicate electrical measurements
necessary for accurate quantitative work.
That requires the use of a large amount of
expensive apparatus usually only available
in the laboratory. But it is the usual prac-
tice of the makers of good -class components
to publish test figures which give all the
information needed by the discriminating
user, provided he is able to compare this
information on a proper and practical basis.

Power and Volume.
It is here that the first difficulty is en-

countered, because simple comparison of
test results does not usually show the true
relative value of two quantities. A further
step is necessary to translate the readings
in terms of performance. To explain
what is meant by this statement we will
give two simple examples. Do you realise
that if you doubled the power output of
your set you would most decidedly not
double the volume of sound, that, in fact,
the improvement in loudness would be
only just recognisable ? Again, do you know
that in order to double the volume you
would have to increase the power output
to four times its original value

You will naturally wonder how on earth
the ordinary listener can make any true
comparison between the ultimate per-
formance of two pieces of apparatus if the
results of carefully conducted tests appear
so confusing. As a matter of fact, it is quite
a simple matter once the idea of the modern
system of comparison, known as the
" decibel" system has been grasped.

Nature's Protective Device.
I want to explain decibels as far as posible

without mathematics, but in order to do so
I am going to ask you to accept without
explanation one or two statements which, I
give you my solemn word of honour, are
proven mathematical truths, acceptable to
all scientists and engineers.

Now let us see exactly what information
we have to go upon. First I have stated,
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This graph shows the ga'n in decibels for increases in
power. The vertical lines are unequally spaced because

the relation of power to decibels is logarithmic.

and the statement has been proved con-
clusively by experiment, that doubling the
output of an amplifier does not double the
volume of sound ; in other words, the
increase of volume is not directly propor-
tional with the increase of power.

It is interesting to know why this is so.
The reason lies entirely in the structure
of our ears.

If the ear maintained the same degree
of sensitivity fqr all sounds, of whatsoever
intensity, the effect of really loud noises,
such as thunder, or big artificial noises

like that of modern city traffic, gunfire
and the like, would probably wreck the
delicate mechanism of the ear, and might
even prove fatal.

But by a wise provision of Nature, the
response of the human ear falls off as the
intensity of sound increases, so that a
sound having an intensity, say, 1,000 times
greater than normal speech, is heard as
only 32 times the apparent volume.

Perpetuating an Inventor's Name.
As we have agreed that the audible

volume of sound does not vary in direct
proportion with the amount of power
expended, we must now try to discover
in what way increase of power and gain in
volume are related. This has been done for
us by scientists who have performed count-
less experiments, the results of which have
been analysed mathematically.

The investigators tell us that the gain
in audible volume is proportional to the
" logarithm " of the power ratio. Big
words, these, but they all boil down to
this, that the acoustic or sound gain
compares with the increase in power ac-
cording to the following table :
Power increased from Relative sound gain

1 to 10 1.0
1 to 100 2.0
1 to 1,000 3.0
1 to 10,000 4.0

These relative sound gains, in the second
column, are termed " bels," in honour of
Graham Bell, a scientist whose name is
linked fcr all time with the development
of the telephone. But because in radio
engineering we seldom have to deal with
power ratios as high as 100 to 1, the bel
has been subdivided into ten portions,
called " decibels."

Sensitivity of the Ear.
Thus, increasing the power output of an

amplifier ten times will give an audible
gain of 10 decibels, or increasing the power
100 times will give a gain of 20 decibels.

In Fig. 1 is reproduced a graph from which
any power ratio can be translated into terms
of audio gain in decibels.

We have so far seen that the decibel
can be used to express a gain or loss in any
apparatus, on what may be termed an
audio basis. It now remains to show how
decibels can be translated in terms, of
actual performance.

This is quite a simple matter. The facts
are that it requires a gain of approximately
3 decibels to make any appreciable increase
in the loudness. This is for the ordinary
unpractised ear, of course. Trained
observers, such as telephone experts, can
often detect differences of two or even one
decibel, but for the average listener it can
be taken that a gain of about three decibels
is the smallest which can be detected.

Making Twice the Noise.
If you refer to the graph in Fig. 1 again,

you will see that three decibels corresponds
to a power ratio of two-i.e. to double the
power-which means that if you double
the output of your receiver the increase
of sound will be only just noticeable.

Next, you must accept my statement
that a gain of six decibels corresponds to
about double volume-and six decibels as
you will find from Fig. 1 means quadrupled
power. This figure is, of course, somewhat
approximate.

(rinnh'nued ern page 633.)
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THE Neon lamp is sold in various forms,
the most useful for our purpose being
known as the " lighting " type, nor-

mally used for night lights, corridor and
staircase lights, and other instances where a
dim light is needed. The price of this type
ia small and it is available for voltages
of 200 and over. (It will not light at all
under about 135 volts, and so cannot be
used on 100 -volt mains.)

In this type there are two electrodes,
one a disc about I in. in diameter, and the
other a beehive -like spiral of wire.

Other forms are the " miniature " and
" letter " types-the former a very small
lamp used for pilot lights and circuit in-
dicators, and the latter containing stamped
letters and figures, used for making up
signs for shops, front doors, and similar
display purposes.

The Series Resistance.
The lamp is mounted on a standard

bayonet cap, which normally contains a
high series resistance, for current -limiting
purposes. The lamp can be supplied without
this resistance to order, but if it be connected
directly across the mains in that condition,
a surge of current takes place which usually
cracks the electrode support and may do
further external damage.

On the whole, then, the standard type is
safest, but more accurate results can be
obtained without the resistance for measure -
m ent purposes.

If the testing is always to be carried out
in the workshop, the lamp can be a fixture,
mounted in a backplate holder screwed to
the wall above the bench.

It is better, however, to make a little
stand, consisting of a round recessed wood
block and backplate lampholder, which
can readily be taken about if necessary.

Fixing the Flex.
A length of twin flex, a lampholder

adaptor, and two test prods will also be
needed. Note that the flex should be a
good quality double -vulcanised rubber
insulated lighting flex, not the cheap
red and black material sold for battery
connections.

Two diametrically opposite holes should
be drilled in the side of the block, and the
flex threaded through, a knot being tied
at the back of each hole to take the strain
off the connections.

A length of about twelve inches should
project through one side ; the two wires
should be untwisted, and the test prods
attached.

The average experimenter very
rarely realises the infinite uses
which can be found for the Neon
type of lamp. Apart from special
uses such as television, it can be
employed to test the insulation and
continuity of a variety of wireless
components.-From a "P.W." reader.

The necessary length should be left for
lampholder use as convenient, on the other
side, and the adaptor fitted to this piece.

The backplate lampholder having been
mounted on the top of the block and holes
drilled for connection, one of .the con-
ductors in the flex inside the recess is cut,
the two ends bared, and connected to the
lampholder terminals. The outfit is then
ready for use.

To test the continuity of a winding in
any component, the test prods are applied
to the terminals. A low -resistance winding

EASILY
MADE

This is the
straightforward
arrangement of
the lampholder
and testing
prods described
on this page.
The actual con-
nectionsare
shown, while to
the right the
practical ar-
rangement is
made quite
clear. Note the
knots in the flex
to protect the
connections

from strain.

gives a full glow in the bulb; but a high -

resistance winding, such as an intervalve
transformer secondary will give glow cover-
ing a portion of the electrodes only.

Complete disconnection will give no glow
at all, but, as explained below, with A.C.
mains there might be a small capacity
current which would give the nearest
suspicion of an indication.

The insulation between different windings
of transformers or between windings and
earth can be tested by the prods in a
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similar manner, and also _such items as
insulating bushes, valve holders, switch
bases, and others can have their insulating
qualities queried if necessary.

If it should be found that there is a
partial glow shown during such a test, the
extent of this should be memorised ; and if
any grid leaks or resistances of known value
are available, the prods can be applied to
these, until one is found which gives a glow
of similar extent to the article under test.

Discriminating Between Values.
With a little practice, indeed, the experi-

menter will be able to estimate whether the
insulation resistance of anything under
test is of the order of 2 megohms or 1 meg-
ohm, simply by inspecting the extent of
the glow.

The Neon lamp will operate satisfactorily
on both direct and alternating current
mains. There are, however, several pecu-
liarities in its behaviour on either supply.

On D.C. supply it will be found that the
polarity applied to the lamp will affect
the extent of the glow, owing to the
difference in the area of the two electrodes.

Care should be taken, therefore, to make
sure that the same polarity is always used,
otherwise results will be confused. With
D.C. supply, also, the insulation resistance
of fixed condensers can be readily tested
as described above.

With alternating current, however, it
will be found that a condenser of as small a
value as .0001 will pass sufficient current
to give a slight glow in the bulb.

Judging Capacity.
Some glow will then always be obtained

when testing condensers under these con-
ditions, and if the capacity is large the
lamp will probably glow fully. For this
reason, when testing any component with
an appreciable self -capacity, a slight glow
may be observed even if the insulation is
good.

Readers who have A.C. supply available
will find that, after a little practice, it is
possible to judge the capacity of an un-
known or unmarked condenser to within
practical limits : for example, whether it
would serve for a grid condenser or not.

I IICJI I
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THERE IS STILL TIME
to secure Advertisement Space in our

ENLARGED
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CLOSING FOR PRESS AUGUST 8

POPULAR WIRELESS
Advertisement Department, 4, Ludgate Circus, London, E.C.4

No Cheap Materials-No Cheap Workmanship.

OSBORN CABINETS

WRITE FOR FREE
CATALOGUE.

are recommended everywhere.
MODEL No. 225. Radio -Gram. Cabinet, 3' 6" high
X 2' 2" wide x 1' 6" deep. Baffle behind fret, 24" X
17". Silk fabric for fret front included. Opening at
top and back. Takes panel 24" x 13" or smaller.
Accommodates any type of gramophone motor.
PRICES: Machined Ready to Assemble, Kit
of Parts, Oak £3.5.0, Mahogany ,E3.10.0,Walnut £4.0.0. Assembled Ready to Polish, Oak
£4.5,0, Mahogany £4.10.0, Walnut £5.0.0. Assem-
bled and Polished, Oak £5.5.0. Mahogany £6.0.0,
Walnut £6.15.0. Special quotations for your own design.

OSBORN SUPER
ACOUSTIC BAFFLE
BOARD. Prevents 90%
speaker worry. Guaran-
teed no vibration. Any
size hole cut FREE.
18" X 18", 3/- 24" X
24", 5/., 30' X 30", 8/-;
36" x 36%11 /3. SendFor Free Sample.

RADIOLYMPIA

STAND 202
- GALLERY -

CHAS. A. OSBORN (D pt. P.W.), Regent Works,
Arlington St., New North Rd, N.I. Tel.: Clerken-
well 5095. Showrooms 21, Essex Rd., Islington, N.1
Tel. Clerkenwell 5634.

THE'PARVO1CHOKE

TO BE SURE!

Consider the advantages of the
Igranic ' Parvo Choke. First, its

proportions - 21 in. x 1 in. x 11 in.

inductance of 40 henries and current

capacity of 10 milliamps - making it

for use with power grid detection.

slender

Then its

carrying

suitable

And its
D.C. resistance of 2,500 ohms-enabling it

to replace anode resistances in "parallel feed"

circuits. And finally its patented bi-metal

core. The Igranic Parvo' Choke is just one

further example of that efficiency and precision

which makes Igranic

the regular choice

of thousands of radio

constructors.

IGRANIC
Lvcy

PRICE Write for fully illustrated Catalogue No. R201
of Igranic Quality Components

ICRANIC ELECTRIC Co., Ltd., 149 Queen Victoria Street, E.C.4
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consider articles and photographs
dealing Frith all radio subjects, but
cannot accept responsibility
for manuscripts or photos.

Every care will be taken to return
MSS. not accepted for publication.

stamped and addressed envelops
ma get be sent with every article.

All Editorial communications should be addressed to the Editor,
POPULAR WIRELESS, Tallis House, Tallis Street, London, E.C.4.
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and experimental work carried out with a view to improving the technique of wireless reception. As much of
the information given in the columns of this paper concerns the moat recent developments in the radio world.
some of the arrangements and specialties described may be the subjects of Letters Patent,' and the amateur
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QUESTIONS AND
ANSWERS

WHISTLE STOPPED BY USING LOWER
H.T.

" WORRIED " (Watford).-" I must say it
was an eye-opener for power-I could not go
back to the two again with any pleasure.
Especially regarding quality. It was better
on foreigners than I had ever found before,
but it only lasted three weeks before a whistle
started.

" Messing about to see what was wrong I
found I could cut the whistle out by reducing
H.T. So I did so, not understanding why,
and next day the whistle started again.

" So I cut down H.T. a bit more, and stopped
it, but it restarted once more, and of course the
lower H.T. I put on the less power I had, and
quality got poor too.

" To cut a long story short, I am now des-
perate. It cannot be the H.T.. battery,, as
that was quite new -12Q -volts triple capacity.
And I do not know where to look for the fault.
,Please help."

We are very much afraid that it 18 that H.T.
battery, although it was supposed to be a new
One.

Can you borrow a similar one just to try ?
In all probability you will find that is the trouble.

The battery should have lasted very, very much
longer than it did and we think that either you had
a dud battery, or else you have got a bad short some-
where. .

Are you sure no wrong connection or -faulty part
has led to a constant drain from the H.T., and that
no wire or other metal has been plated across the
battery terminals by accident ?

You may have a bad " leak " in one of the com-
ponents. And the best test for that is to borrow a
.sensitive milliammeter, connect it in the negative
H.T. lead, and see if it drops right down to zero
reading when the L.T. is switched off.

If it does, proving that the set's insulation is O.K.,
there is every evidence that the fault lies with your
present battery, and that it will be safe to use a new
battery, which should then have a good long life.

DO YOU KNOW -
The Answers to the following Questions ?
There is no " catch " in them : they are

just interesting points that crop up in dis-
cussions on radio topics. If you like to try
to answer them you can compare your own
solutions with those that appear on a follow-
ing page of this number of " P.W."
(1) If the milliammeter in the plate circuit

of an ordinary low -frequency amplifying
stage kicks upwards a little on loud
passages, does the grid bias need increas-
ing or decreasing P

(2) To what electrode of the valve is the
" plate " pin of an S.O. valve holder
connected when the valve is inserted?

(3) Can a " grid -stopper " resistance be used
to advantage in the " driver " stage of a
" Class B " set ?

USING AN H.F. CHOKE INSTEAD OF A
RESISTANCE.

"CROREY " (Leicester).-" On your advice I
successfully replaced the H.F. choke with a
spaghetti resistance, and thus improved
results from my detector valve, For the past
twelve months it has been perfectly satis-
factory.

" I am now making another set which incor-
porates an S.G. stage, and wondering whether
I can do vice -versa, i.e. use an H.F. choke
in place of the 600 -ohms resistance which is
recommended for the screen of the valve.

" The resistance is the only component to
be wired in this lead apart from the by-pass
condenser, which is connected at the screen
end of it, and, we (my friend and I) have been
wondering whether the H.F. choke would act
all right as the resistance.

" We do not want to put it in and try it out
because space is rather scarce and there is a
bit of screen to be cut away, etc. But if
you think the H.F. choke will be just as good
as the resistance, we could do this while the
construction is still in the early stages.

" Would it work / "
H.F. chokes are not always interchangeable with

resistances in this way. But apparently the purpose
of the resistance in the case you mention is just to
act as an H.F. choke, in which case a proper H.F.
choke would be satisfactory in its place in all
probability.

In many other cases this would not be satisfactory
because the resistance is arranged to drop the
voltage simultaneously, and an H.F. choke in place
of it would not have the same effect.

But where, as in your case, a separate H.T. ter-
minal allows the correct adjustment to be made it
will probably be quite satisfactory to use an H.F.
choke instead of a resistance.
AN EASY METHOD OF REDUCING THE

LOCAL STATION'S STRENGTH.
M. B. J. (Hounslow). -" The set is a sheer

joy for bringing in the foreigners, and the
number of these is simply amazing.

" I find that I can cope with very wide
variations in volume by means of the variable -
mu adjustment, but there is one station that
beats me-London Regional.

" The other London is not so bad, but at
night especially I cannot keep the volume
down enough with the Regional-

" Perhaps a bigger bias battery might do
the trick but there is not really room for this,
so I wondered what you can suggest in the
way of a simple strength -reducer, for London
only.

"I believe it is usual on some of the factory -
built sets to use a resistance and switch in the
aerial circuit. Can you tell me how many
ohms, and the connections for this, if it is
a good method ?

"My present aerial -to -first -valve circuit is
the following :

" Aerial terminal to one coil unit terminal,
another pair of terminals on which is earthed.
From this unit there also goes a lead to the
grid of the variable -mu valve holder, and to
one fixed vane section of the tuning condenser.
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"In addition there is the lead to wave -
change switch.

" Can you say the position of a new resist-
ance and switch to that arrangement, to
reduce the volume when it gets too great at
night ? "

The following alterations and connections should
prove adequate for your purpose.

First place an ordinary make -and -break (on -off)
switch near the set's aerial terminal, and mount near
it a fixed resistance-a " spaghetti " w>7I do-of
about 100 ohms. Join up as follows : One side of
the resistance to one side of the switch. Next, the
remaining side of the switch to the set's earth ter-
minal. And finally, join the remaining side of the
resistance to the set's aerial terminal.

That is all the modification required, and it should
result in bringing the strength down to the required
level, when the switch is " on."

In the off position the new components will be out
of circuit, so the set will then operate as before.

CONDENSER BETWEEN FILAMENT AND
PLATE IMPROVES RESULTS.

F. Y. (Lincoln).-" Using an H.F. (screened
grid), Det. and L.F. set since last February. I
have had great satisfaction from it, both in,
respect of number of stations received and the.

HOW IS YOUR SET
GOING NOW ?

Perhaps your switching doesn't work
properly ? Or some mysterious noise has
appeared and is spoiling your radio reception ?
Or one of the batteries seems to run down
much faster than formerly ?

Whatever your radio problem may be,
remember that. the Technical Queries
Department is thoroughly equipped to assist
our readers, and offers its unrivalled service.
Full details, including scales of charges, can
be obtained direct from the Technical Queries
Dept., POPULAR WIRELESS, The Fleetway
House, Farringdon Street, London, E.C.4.

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

LONDON READERS, PLEASE NOTE:
Inquiries should NOT be made by 'phone or
in person at Fleetway House or Tallis House.

quality. In fact, it has been more or less the
envy of many of my acquaintances who have
heard it in action when visiting me.

" The curious part of it all is that being
experimentally inclined I happened to be
fiddling about with the inside of the set over
the week -end when 1 accidentally made it
better than ever !

" Knowing that I could do no damage by
' shorts' with a condenser, I had been joining
a -0001 with flex leads in various positions to
see if in this way I could get even sharper
' separation ' of foreigners.

" In this I did not make much difference, but
suddenly I found I had definitely improved the
quality. And I think the volume has gone
up as well.

" The actual connections (which are working
beautifully, as I write this) were simple
enough, and involved no change in the rest of
the set's wiring. This is how they are
arranged.

" Originally the plate of the detector valve
holder was joined, amongst other places, to the
top terminal of an H.F. choke, bottom terminal
of which was fixed to the L.F. transformer's
A terminal. The filament wiring was the
usual arrangement, with switch in positive
lead.

" The new connection I made added one
terminal of a -0001 condenser to the detector's
negative filament terminaL And the other
terminal of the -0001 to the top terminal of the
H.F. choke, which as explained was already
connected to detector's plate, etc.

" Why should a -0001 make a good set
sound better ?

(Continued on next page.)
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RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued from previous page.)

" I have been so pleased that I passed the
tip on to several friends, one of whom says
he also getelkietter results from it. How can
such a simple and inexpensive alteration give
better reception? "

The old "Radio Toulouse" station is not in
action again, but at the time it was burnt down there
was already a powerful new Toulouse station standing
by, waiting for Government permission to open.

After the fire strong representations were made to
the authorities to allow the new station to step into
the breach, but permission for this was not obtained
until last month.

Since then the new station has been operating, but
only with a reduced power of 7.5 kilowatts instead
of the 60 kilowatts which its owners hoped to employ.

Probably this was the station you succeeded in
picking up, as its wavelength is exactly the same as
that of the old " Radio Toulouse."

" P.W." PANELS. No. 130. LJUBLJANA.
This Yugo-Slavian station is situated some 760 miles from London, and uses the call " Halo, Radio -

Ljubljana.

Its present wavelength is 574/ metres. Under the Lucerne Conference Plan it will reduce this to
569'3 metres next January, and if it then interferes with certain other services, it will employ a directional
aerial and reduce its power after dark.

The present power of Ljubljana is 7 kw., and this will not be increased under the Lucerne scheme.

Apparently you were not previously getting the
best out of your detector-which easily happens,
especially if the H.F. choke is inclined to be " too
good," or some small component inefficiency or
insufficiency is at work. By Joining a .0001 in the
position described you have improved the efficiency
of the detector, and thus achieved a greater input
to the L.F. stages for subsequent low -frequency
amplification.

The condenser also prevents H.P. getting into the
L.F. amplifier.

When that happens volume is sometimes reduced,
and the quality is always impaired to some extent,
so the condenser by-pass has the effect of cleaning
up the quality by diverting the offending H.F. cur-
rents away from the L.F. side of the set.

You do not say if there has been any effect on the
reaction " setting," but even if so this is generally
quite easy to compensate for.

WAS IT RADIO TOULOUSE ?
E. S. W. (London, W.11).-" I was greatly

interested in the old Radio Toulouse' station
until the time it was burnt down some months
ago, and I still have its tuning position
marked on my chart.

Happening to search closely in this part
of the dial last night, I was surprised to pick
up a station exactly on the Toulouse reading,
and although it was not at all clear, I think
it said something about ' Toulouse.'

" Anyway, it was in French, which makes me
think that the old station may be working
again. Is this the case ? "

*

WHAT IS THE FREQUENCY ?
T. L. (Sunderland).-" What is the formula

for finding the natural frequency of a tuned
circuit, when its inductance and capacity
are known ? (Inductance in henries and
capacity in farads.) "

The resonant frequency of an oscillatory circuit
LC is found by the formula :

1
f

where f = munber of cycles per second.
L = inductance (in henries).
C = capacity (in farads).
7 = 31416.

THE ANSWERS
TO THE QUESTIONS ON PAGE 632 ARE

GIVEN BELOW.
(1) Normally an upward kick indicates that

the negative bias is a little too high.

(2) The " plate " pin of the S.G. valve (oppo-
site the grid) is connected internally to the
screening *grid.

(3) No. The resistance of this circuit should
be kept low, so it is not advisable to use
an extra resistance in it.

DID YOU KNOW THEM ALL?

*

*
DECIBELS DECIPHERED

[(Continued front page 629.)

You see, all ears are not exactly alike-
some are more sensitive than others ;
besides which, different loudspeakers vary
in electrical and mechanical efficiency at
different power inputs --but six decibels
to double the volume is a good average
figure.

The explanation given above should
already be of considerable value. It enables
you to realise, for example, what effect
upon your equipment can be expected by
the inclusion of some new improvement.

Detecting Improvements.
Say, for example, it is claimed that the

gain when using some more efficient high -
frequency amplifier is 1.8 decibels. You
will know at once that the improvement
will be only just audible, if at all. On the
other hand, if in addition to this P8 decibel
gain you hot up another stage of your
receiver and gain a few more decibels, the
cumulative result will probably be readily
detected.

. In addition to this idea of employing the
decibel system to the measurement of
gains or losses, this useful notation has been

applied by telephone engineers to the
measurement of actual sound intensity.
It appears that an average telephone re-
ceiver gives nice comfortable reproduction
when fed with 6 milliwatts of low -frequency
power.

A Standard of Intensity.
This intensity has been taken by tele-

phone engineers as a sort of standard of
volume. Long experience enables these
experts to recognise the standard intensity
whenever they hear it. Their ears are also
trained to deteet small differences in sound
not appreciable to the average ear, and to
assess, in terms of decibels, intensities
greater or less than the 6-milliwatt standard.

Thus, a sound which the experienced
observer judges to be just a little better
than the standard telephone strength he
may call " plus 14 " or plus 2 " decibels-
or, more simply, just " 2' decibels." Louder
signals, easily better than the standard,
will be " 3 decibels," and still louder ones
4, 5, 6 or more decibels.

According to this method of describing
sound intensities, reasonable loudspeaker
strength would be in the neighbourhood
of 20 decibels-probably, but then, different
people have very different ideas of what is
reasonable volume.

The MULE
brays loudly

Many a wireless set is like that-more
Braydio than Radio. Build your set
with Graham Farish Components.
They ensure perfect tone because they
are real instruments, definite in their
electrical values, and they are reliable
because they are accurately gauged
and tested.

LIT -LOS
CONDENSERS

Compactand efficient.
Accurately gauged
bakelite dielectrics
and solid brass pig-
tail connection to
moving vanes. Allcapacities up to
0005 mfd. in tuning
straight line capacity
and differential types.

21.
EACH.

OHMITE
RESISTANCES

The most popular and efficient type of fixed
resistance for all general purposes. " Better
than wire - wound." All values 50 ohms to
5 megohms.

11 EACH

100° F.Temperature rise.
Ohms Milliamps
2,000 40,

35
3,000 29

Ohms Milliamps
20,000 8
30,000 6.75

Other values pro rata. 100,000 3.5
Heavy Duty type, approximately double

the above ratings, price 2/3.

Graham Farish
Components
Graham Farish Ltd., Masons Hill, Bromley, Kent.
Export Office : 11/12, Fenchurch Street, E.C.3.
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ECKERSLEY EXPLAINS
(Continued from page 617.)

Rome would mean that their service areas,
instead of being, say, 10,000 square miles
in extent, would be, at most, 100 ,square
milesin extent. By sharing waves between
two e'qual-powered stations, even if they are
140 miles apart, we cut down " their
service areas by. 100 times !

Moreover, the fading signals (which some
peOple pick up and lump " the fading)
would be intolerably and inextricably
muddled.

Now, the new plan of wavelengths has
defied these facts and has sought to achieve
a paper compromise by sharing waves
between stations. Nearly all the British
Regional waves are shared. True, they
are shared by very low -powered stations,
not equal -powered stations. But suppose
a 1 -kw. station shares with Britain's
Regionals-I should say that the true
service area boundaries of the Regional
stations would be 300 'x 0.1 = 30 m.v./
meter.

Greatly Restricted Range.
This makes the range 'of the Regional

stations of the order 15' miles. The range
of the 1 -kw. station would be a few hundreds
of yards, I should guess ! What will
happen ? Why, the distant- foreign station
will put up its power tenfold and the
Regionals will have to give 100 m.v./meter
-occurring at a few miles from the station
-to give good ,service, and we shall have
complete chaos.

Moreover, reaching out will be very
limited. No one will get the Regionals, if
they live more than 15 to 20 miles from
them, free from interference.

I should have thought that the great
problem of finding enough waves would
have been better ,solved by adopting the
4.5-kc. separation for low -powered and very
distant stations.

I suggest that the Regional scheme is
about to be ruined. I suggest that wireless
has become a farce. The sooner we find
new ideas the better.

SELF -TUNING CIRCUITS
(Continued from page 623.)

Now the effective inductance in:the plate
circuit of a valve automatically increases
with the frequency of the signal it is hand -
lino'. It follows that the Miller effect on the
inter -electrode grid -filament capacity will
also change. One can, therefore, imagine an
inductive output circuit so designed as to
increase the grid -filament capacity inside
the valve on a long wavelength and to
decrease it on a short wavelength.

This occurs in the circuit shown in Fig. 1.
The input circuit to the S.G. amplifier V is
untuned, but the coil L is shunted by a
valve marked V1, the plate of which is con-
nected to the H.T. supply through -an induc-
tive circuit marked Z. In other words, the
coil L is shunted by the grid -filament
capacity C (shown in dotted lines) of the
controtvalve VI. Now if the frequency of
the signal fed to the coil L is altered, the
effective inductance Z in the plate circuit
of that_valve will also change, and owing to
the Miller effect, will in turn vary the effec-
tive vain% of the grid -filament capacity.

In other words, the value of the dotted -
line capacity C automatically follows any

change in the frequency of the applied
signal, and in doing so it automatically
tunes the input circuit of the S.G. amplifier
V to the received signal.

Of course, without some further control
the tuning would tend to adapt itself to
several stations at once. To prevent this, it
is necessary to use a single pre -selector or
band-pass . circuit coupled to the coil L,
as shown in Fig. 2. This, so to speak,
focuses the " self -tuner " on a definite
portion of the broadcast waveband, but
once this has, been done all the subsequent
circuits automatically tune themselves.

A Practical Application.
One practical application to be found for

the self -tuner is in wired wireless systems of
the kind in which broadcast programmes
are distributed in high -frequency form (as
distinct from being rectified before distribu-
tion) from a common aerial and " master "
H.F. amplifier to various points, say, in a
large hotel or residential flat. Subscribers
equipped with " self -tuned " sets can then
use local H.F. amplification (to make up
for losses in the distributing wires) without
having to bother with independent tuning
control, because the sets will automatically
" follow " every change in the tuning of the
master set supplying the service.

MIRROR OF THE B.B.C.
(Continued from page 624.)

12.45.-Concert by Northern Studio Or-
chestra.

1.45.-Gramophone recital of records by
the Berlin Philharmonic, London Sym-
phony and Lamoureux, Paris, orchestras.

3 p.m.-John Johnson and his orchestra.
3.45.-Studio orchestral concert.
4.45.-Gramophone recital of " Tunes we all

know," presented by Christopher Stone.
6.30.-Trial for the Dunmow Flitch, re-

layed from the Causeway Meadows,
Dunmow, Essex, before Judge Colonel T.
Gibbons, D.S.O., Deputy Lieutenant of
Essex, and a Jury of six Maids and
Bachelors.

7.15.-Reginald King and his Orchestra.
8.0.-" Suitable Songs,"- arranged and

produced by Gordon McConnel.
9.20.-Act II of " Orpheus and Eurydice "

(Gluck), relayed from Salzburg.
10.15.-B.B.C. Orchestra (Section E),

conducted by Victor Hely Hutchinson.
London Regional Programme.

12.0 Noon.-Whitby Municipal Orchestra.
1.0 p.m.-Gramophone Recital of Act I of

" The Mikado," recorded under direction
of Rupert D'Oyley Carte.

2.0-Midland Studio Orchestra.
8.0-B.B.C. Orchestra (Section D), con-

ducted by Dr. Adrian Boult.
9.15.-B.B.C. Dance Orchestra.

THE LISTENER'S NOTEBOOK
(Continued from page 624.)

U.S.A. or even., pur own pattern. Why was the
conductor's name so shrouded in mystery ? Arailka
von Major (soprano) was given a publicity that was
quite undeserved.

I can't imagine our Jacks, Henry.', and Roys
tolerating anything of the sort. Yet Monsieur X.
was the life and soul of the band, and gallantry itself
to Mine. Major.

I wasn't Struck with the songster. She was too
casual and indecisive for my liking. But 1 did likb
their Teddy BrdWn and his xylophone.

I liked their times, too. They weren't " hot," and
they smaoked- of the Boulevard. I suppose it was
this national flavour that made their entire perform-
anc,e so palatable,

TECHNICAL
NOTES

Some . diverse and informative
jottings about interesting aspects

of radio.
By Dr. J. H. T. ROBERTS, Finst.P.

-I 

Short -Wave Reception.
THERE is no doubt that short-wave

reception is increasing in popularity,
and will go on increasing. Even now,

hoWever, a great majority of radio listeners
stick to the broadcast medium and long
wavelengths and only have the vaguest
idea of what short waves really mean.

I am afraid there is rather a widespread
opinion -that a short-wave receiver is in some
way more difficult to operate than a
broadcast set. It is true that certain
special precautions have to be taken. when
dealing with the very high frequencies
involved in short-wave working, but these
are now all so ironed out that there is really
nothing to be afraid of at all.

Adapting a Broadcast Receiver.
As regards distant reception, of course,

the potentialities of short-wave trans-
mission are truly amazing. America, Aus,
tralia, and other distant parts of the world
can quite easily he received, and with
Empire broadcasting the scope of short-
wave reception is still further widened.

It is a comparatiyely,:aimple matter to 
make up a short-wave receiver, but if you
do not want to go to the trouble and expense,
or if you prefer to have a shot at what can
be got from the short-wave bands with the
minimum of outlay, why not go in for a
short-wave adaptor which you can use with .
an ordinary screened -grid type of receiver.
There are now several very excellent short-
wave adaptors on the market which can bet
recommended for this purpose.

Condenser Range.
By the way, talking about short-wave

receivers, if you have only a .000b-mMro-
farad variable condenser. as used for
medium -wave working, and you try to use
this for short waves, you will probably
find that it. restricts very much the -range of:
the dial which .you can employ for tuning..
purposes.

It is much better to use a smaller con-
denser for the purpose, but if you don't
want to go in for another variable con-
denser you can reduce the capacity by
putting a fixed condenser in series with it.
For instance, if you put a .0005-mfd.
fixed condenser in series with the .0005-
mfd. variable condenser, you will reduce
the maximum capacity of the condenser to
half, and in this way you will be able to
turn the condenser dial over the whole
range, instead of having the range confined
to a part only of the available movement
of the variable condenser.

Push -Pull for D.C.
Readers who are still on D.C. mains ask

whether it is possible to get the same sort
of output 'with D.C. valves as can be got
with A.C. valveg in the more. general A.C.

(Continued on next page.)
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all -mains working. At first sight you might
think that the average mains voltage,
when this is D.C., would be rather on the
low side for a really good output volume,
and particularly when you bear in mind
that a subtraction from this voltage has
to be made where automatic grid bias is
used.

Many people, however, in circumstances
such as these, use a pair of power valves
in push-pull arrangement for the output,
these being preceded by a single stage of
L.F. amplification. For the high -frequency
end it is best to use a screened -grid stage
in the usual way.

The arrangement is very simple, and the
only point I should mention is that it is
advisable to connect some form of volume
control across the secondary of the first
L.F. stage transformer.

Pentode Output.
You know that with the pentode output

stage, which is now so very popular, you
have to take more than ordinary care about
the relationship between the valve and the
loudspeaker if you want to avoid distortion.
It has always been necessary to consider
this relationship, ever since we began to

ACROSS THE LOUDSPEAKER.

Bow the '05 -c -id. condenser and variable resistance
are connected.

use receiving sets, and with ordinary three -
electrode and power valves for the output
stage, but with the pentode it becomes even
more important owing to the peculiarities
of this particular valve.

If a moving -iron speaker is used you are
very apt to get a tinny " quality of re-
production, owing mainly to the fact that
the impedance of the speaker varies so
rapidly with the frequency.

Limiting the Impedance.
One of the simplest ways to overcome

this trouble is to limit the value which the
impedance can reach by the use of a
resistance- and condenser connected in
parallel with the speaker so as to control
the tone. For this purpose, with most

ordinary moving -iron speakers, a condenser
of about -05 microfarad may be used,
whilst for the resistance a value of around
10,000 ohms will generally be found suitable.

If you have a resistance on hand which
has a higher value than this there is no
harm in trying it because sometimes a
higher value gives better results. In any
case, it must be a variable resistance or
rheostat so you can easily adjust it to find
the best value.

The condenser and resistance are, of
course, in series with one another and
across the loudspeaker. The arrangement
is shown in the accompanying diagram.

Band -Pass Adjustments.
When tuning a band-pass receiver you

want to pay particular attention to the
series -aerial condenser because this may
affect the ganging. If it does the aerial
condenser should be mounted on the panel
or in some other position where it can
readily be got at, so that you can adjust
it while tuning the set over the whole of the
desired range.

You should not, however, interfere with
the aerial condenser while you are actually
ganging up the other condensers. When
you have got them ganged you may find that
the series aerial condenser causes some
rather peculiar effects.

Sharpening Selectivity.
It will, of course, increase the selectivity

of the receiver, but this effect may only be
noticed over part of the range, whilst over
some other part of the range you may find
just the opposite effect, the tuning being
broadened.

You may take it as a fairly general rule
that if you get this broadening effect it is
due to what is known as a double -hump,
and this latter in turn is due to the ganging
not being correct. It is very important,
therefore, to have the condensers accur-
ately ganged if you want to get the desired
effect from the series - aerial condenser,
namely, to sharpen up the selectivity.

Superhet I.F. Stages.
Somewhat similar considerations apply

to the Matching up of the intermediate -
frequency stag es in a superheterodyne.
If these I.F. stages are not properly matched
this will have an adverse effect on signal
strength. In some types of superhet it
is possible to adjust the I.F. coils and
transformers so as to compensate for stray
capacity, such as valve capacity and other
capacities in the circuit.

These trimming condensers should be
carefully adjusted if you want to get the
very best in the way of signal strength out
of the intermediate -frequency stages.

Condenser Breakdown.
You are often advised to take special

care about some of the condensers in an
all -electric set on the ground that these
condensers have to stand the full peak

(Continued on nest page.)

MAINS POWER
for your Radio !

With a Heayberd Assembled Kit you can
build your own mains unit in one hour !
This will enable you to run your radio from
the mains cheaply and efficiently, with a
constant supply of silent power always avail-
able at a touch of the switch. All com-
ponents are supplied ready mounted on a
metal base and fitted with neat steel case.
You simply wire up-following the easy
blue -print and hints.
Write your name and
address in margin and
send NOW, with 3d.
,tamps, for 36 page
Handbook - packed
with hints, tips and

diagrams.

10, FINSBURY ST.,
LONDON, E.C.2.
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Football
Season!
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Annual (now on sale). It is packed
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" Soccer Fan." All the English League Fix-
tures arranged under Club Headings, Cup Tie
dates, International Matches, and details
about new players are given clearly and
concisely.. This handy book is so arranged
that you can fill in the results of your
team's matches throughout the season.
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Get Your Copy Now
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EASY PAYMENTS
" There's no place like HOLMES."
The first firm to supply Wireless parts on easy
payments.Eight years advertiser Popular
Wireless." Thousands of customers.

EPOCH "CLASS B" 3216P.M. M.O. SPEAKER
4/6 Deposit and 7 payments of 4/5.

Any Epoch Speaker Supplied.
De- Monthly

posit Payments
LISSEE SKYSCRAPER Kit 8918 813 11 of 8/3
TELSEN 325- Star Kit .. 396 5/5 7 of 5/5
EXIDE H.T. Accum. 120v.. £3 61- 9 of 618
EKCO Eliminator .1.0.18 67/6 75 9 01715
CELESTION P. -M. 35/. 4110 7 of 4/10
B.T.H. Pick-up 25/. 4/8 5 of 418

Parts for any Kit Set. Any make of Speaker.
New Goods Obtained for Every Order.
Send us a list of the parts you require and the pay-
ments that will suit your convenience, and we will
send you a definite Quotation. Anything Wireless.
H. W. HOLMES, 29, FOLEY STREET,Great Portland Street, London, W.I.

Pt mie: Museum 1414.

LOUD SPEAKERS REPAIRED, 4.1_
(Blue Spot a Speciality, 5/..)

Transformers and Headphones, 4/, Eliminators, Mains
Transformers and Moving Coils quoted for. 24 -Hour

Service. Trade Discount. Clerkenviell 9069.
E. MASON. 44, EAST ROAD (lir.- Old StreetTube Station), LONDON, N.1.

ELECTRADIX BARGAINS
ii'rite for Sale List " P."

ELEGTRADIX RADIOS, 218 UPPER THAMES ST., E.G.4.
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i, WE invite readers to support
our Advertisers-care being

taken to accept only announce-
ments of reputable firms i

ALL APPLICATIONSAPPLICATIONS for ADVERTISING
SPACE in POPULAR WIRELESS "
must be made to the Sole Advertising Agents,

JOHN H. LILE, LTD..
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The North
Sea Mystery!

Read -the first instalment of this
new and powerful serial story of
the Secret Service, appearing in
the AUGUST issue of-

The Famous Monthly Magazine
for the Manly Boy.

NOW ON SALE . . . 11 -

TECHNICAL. NOTES
(Continued from previous page.)

voltage of the mains or the peak voltage
of the secondary of a transformer, which
may be considerably higher than the voltage
of the mains in certain cases. But as a
matter of fact it is not only the smoothing
condensers which are subject to these
relatively high voltages ; sometimes quite
a high peak voltage is applied to con-
densers in places that are not at first
apparent.

Watch the Choke.
The reaction condenser used in the

detector anode circuit, more particularly
with power -grid detection, may have to
stand up to quite a high voltage since one
side of it goes to negative H.T. and the
other side to H.T. positive ; the fact that
one set of plates goes to H.T. positive is apt
to be overlooked owing to the connection
being made through an H.F. choke and
sometimes an L.F. transformer primary.

You will see, therefore, that if this con-
denser breaks down badly it may mean a
shorting, or at any rate a direct connection
-perhaps it 'is hardly right to call it a
direct short "-through the choke and
transformer primary, not to mention the
reaction coil. The items most likely
to suffer are the choke and the transformer
winding.

It is .important to choose a good con-
denser for this position, one tested well up
to twice the maximum voltage delivered by
the H.T. unit.

A Reaction -Dodge..
Often you will notice that the reaction

on a set is too fierce ; in such a case one of
the simplest things you can do to get over
the difficulty is to use a small variable or
adjustable condenser across the detector.

This can be connected between the low-
tension negative and the anode of the
cletector valve. It does not need to be a
full-blown variable condenser ; a pre-set
condenser meets the case admirably, and
for the maximum value of this about
0003 mfd. will generally be about right.
All you have to do is to screw down the
pre-set condenser (thereby increasing the
capacity, of course) and then gradually
loosen the screw until you find you get the
requisite amount of reaction effect over the
whole of the tuning range. Having got
things fixed in this way, you do not need to
interfere with the condenser any further.

Power -Grid Detection.
In the method of power -grid detection

as often used a high anode voltage has
to be employed owing to the large value
of the resistance in the anode circuit.

This means that you have to employ a
supply giving a relatively high voltage,
sometimes up to as much as 300 volts, or
else you have to use a smaller value for the
resistance. If you use a high voltage it
means using a somewhat large and expen-
sive battery, or set of batteries, whilst if
you resort to the other alternative and
reduce the resistance you are apt to lose
the advantage of this method.

Avoiding Voltage Drop.
Perhaps some of my readers may not

know that the difficulty mentioned above
has been very neatly got over by means of
special power -grid chokes which have been
on the market for some little time ; this
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type of choke gives a high impedance in the
anode circuit but gets over the difficulty
of the voltage drop.

An inductance of 300 henries is obtain-
able, the D.C. resistance being round' about
3,000 ohms. A choke of this kind will
carry 10 milliamperes an,d its self -capacity
is very small ; this latter feature is brought
about by a special arrangement of the
winding, whilst the high inductance is
obtained, in very small volume, by the use
of special nickel -alloy core of very high
magnetic permeability.

I would advise those of you who con-
template going in for power -grid detection
to look into this matter, as not only is this
component a great convenience, but it will
save you a good deal in the way of high-
tension battery costs and space.

Adjusting Grid Bias.
Many people adjust the value ot the grid

bias whilst the set is in full operation ;
they pull out the plugs from the grid -bias
battery and shift them about in order to
see which tapping gives the best results.

NEXT WEEK
What you will see at

THE

WIRELESS EXHIBITION
A forecast of the fireat Show

also
THE "UNIVERSAL" THREE

For A.C. and D.C. Mains.

POPULAR WIRELESS
Wednesday. Usual Price.

*
This is a great mistake, particularly where
a power stage is used, and one which may
result in the power valve-the other valves
as well, for that matter, but particularly
the power valve-being damaged, or at any
rate suffering a loss in its emission.

I dare say you know that for a given
high-tension voltage applied to the anode
of the valve, the actual anode current
flowing through the valve is considerably
modified by a suitable grid -bias voltage.

If the grid -bias voltage is removed-or,
I should say, if the connection to the grid -
bias battery is broken-the value of the
anode current may rise very high, and this
is what causes the damage to the emissive
power of the filaments.

It is true that you do not as a rule dis-
connect the grid -bias battery for very long
between trying one tapping and another,
but it is really a mistake to disconnect it
at all whilst the set is in operation.

A PIANO WITH MICROPHONE

Piano design has been stabilised for
about 100 years, but the new Neo-Bechstein,
which was illustrated on page 594 of last
week's " P.W.", introduces a remarkable
innovation. It has been installed in the
" His Master's Voice " studios. at Abbey
Road, London, for thFe making of records,
and the sounds from its strings are ampli-
fied by valves and reproduced through a
loudspeaker. The tone is similar. in many
respects, to that of an organ.
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Your Editor has been able to obtain a very
special concession for all his readers whereby
he is enabled to offer the famous World Film
Encyclopedia " on cash terms at a greatly re-
duced price. Copies are available to regular
readers only and immediate application is advisable.
Fill in the Order Form to -day and secure YOUR
copy of the greatest book of the films yet published
at a bargain price that cannot be repeated.

Here is a book that will tell you all you want to know about films, old and new,
film stars, and the leading lights of film production: authors, producers, camera ex-
perts and all those whose time is employed in making pictures for your entertainment.
There has never been a book like this before ; it's just a volume of undiluted
delight for those who follow films. A reference book of undoubted authority
and yet of what wonderful fascination ! The extensive index will enable you
to settle any knotty point quickly and without argument.
This unique volume is illustrated in a manner worthy of its brilliant features,
Sixty-three pages of illustrations giving portraits of popular favourites, peeps
tehind the scenes, glimpses of famous films and a wealth of other attractive pictures.
The volume is one of combined usefulness, beauty and entertainment. The type
of the 512 pages is clear and easy to read and the 63 super -art pages of photographs
beautifully printed. The size of the book is 8', inches deep by 5 inches wide ;
it is bound in best quality maroon cloth, silk finish, 22 -carat gold on the spine.
Remember THE WORLD FILM ENCYCLOPEDIA can be obtained only by regular
readers of POPULAR WIRELESS. You cannot buy it in a shop. If you want
a copy, send in your application AT ONCE.

* FOR OVERSEAS READERS
Readers in Australia and New Zealand should apply to Messrs. Gordon & Gotch, Ltd.. 509,513,

Little Collins Street, Melbourne, or any of their Branches in the principal cities of Australia, New
Zealand, and Tasmania, forwarding a remittance for St-.

South African readers can obtain copies from Central News Agency, Ltd., P.O. Box 1033,
Johannpsburg, or any of their branches, at 5/-.

Other overseas readers can obtain this splendid volume through their local bookseller or news-
agent, or direct from the Export Department, The Amalgamated Press, Ltd., The Fleetway House,
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ti POPULAR WIRELESS August 5th, 1931.

KYYZefor.4-1CorirsZaTeir,W:d=e..e.1ZedS..edriZe.0:1:10:4;troree...r.WIWorsr.e4CorsoWZIZOZW.,:eW67./..I'.0"./JVZIZWA:
S

0 

vj

0
0
0
0
0

4,1

5

The Special

LAND, SEA ,and AIR
SUPPLEMENT

is the most comprehensive work ever
published dealing with the construc-
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By converting the output stage of
your Set to Class "B" you can obtain
volume equal fo that of a powerful
All -Electric Receiver. In spite of
this huge output you will find the
Cossor Class "B" valve extraordinarily

economical. H.T. consumption will
be no more than it is at present.
Send the coupon for full particulars.

COSSOR 240 B.
Filament volts 2.0; Filament amps 0.4;
Anode volts 150 max. ; Max. Anode
Current Swing 50 mA.; Max. Peak
Applied Signal (Grid to Grid) 40 volts;
Static Anode Current at Va =100, Vg =0

1111Price 4
(each halt; 1.5 mA.

''

COSSOR 220 B.
Filament volts 2.0; Filament amps 0.2:
Normal Anode volts 120; Max. Anode
Current Swing 35 mA.; Max. Peak
Applied Signal (Grid to Grid) 10 volts;
Static Anode Current al Va =100, Vg =0
`each halt) I.25 mA.

14/".Price

To A. C. COSSOR LID.. Melody Dept., Niginbury Grove, London. N S.
Please send me, free of charge. a copy of Folder No. L93,
which tells me how to use Class -8 " Amplification.

Nc.ne

Address

1'.W. 1218/33. U 32;8.
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A Listener Relaxes.

PHEW
! That hot, thundery --weather

caused at least one listener to lose his
thirst for information and to be some-

what indifferent about music; and that one
was " Ariel." For me the little electrons
oscillated in vain; I was recumbent on my
lawn, observing the bees at work, and
required neither to receive instruction nor
to " suffer the slings and arrows of out-
rageous " overtures.

When I " listen " I like to do it intel-
lectually, not to have a stream of talks and
music as an audible background to a chat
with friends or family, or to lull me to sleep
over a book and a
pipe. In heat waves I
do not feel intellect-
ual. I want to watch
my beer and birds.

A Scribbler Wakes Up.

BUT
I must pull

myself together.
A 11 round m e

the great radio world,
which is my life's
arena, buzzes with
toil. Great exhibitions
are being organised,
factories hum, " radio
critics " are fashioning
darts for the B.B.C.-
much the B.B.C.
troubles ! -handsome
men smoking pipes are
being photographed

An ingenious radio -telephone is being
used in connection with these proceedings,
by means of which, provided interpreters
are available, transmission is effected
simultaneously in several languages, each
language being allocated a special wave-
length. The corresponding receivers are
set respectively to the " tune " of each
transmission.

Radio Ads. Discouraged.
1' UNDERSTAND that, on account of
1 complaints to the French authorities

that French stations are being largely
used for broadcasts of English interest by

TELEVISION DEVELOP-
MENT

NATIVE RADIO
'P.W.'s' UNIQUE POSITION
EXPEDITING BEER !

electric gramophone, and it is estimated
that music by 37,000 musicians was heard

The records were selected from that
wonderful library at Hayes which contains
a copy of every H.M.V. record made since
1897, representing almost every language
and dialect in the world. Indian nose -
flutes and African toe -harps contributed to
the concert.

American Correspondent. 
IF this should meet the eye of Mr. R. A.
1 Pierson, 5406, Winthrop Avenue,

Chicago, Illinois, or of one of his friends,
he will learn that, in response to his request

for English corres-
pondents, a Bromley

The National Radio Exhibition
Next Week's issue of " P.W." will be a

SPECIALLY ENLARGED EXHIBITION NUMBER
Al! about Olympia and How to Get There. A Complete Review
of the Outstanding Exhibits, with many special articles and

a magnificent 16 -page SUPPLEMENT in photogravure -
ROMANCES OF THE RADIO INDUSTRY.

Beautifully printed, this special photogravure supplement
is a permanent souvenir of radio progress.

SURE TO BE
A HUGE DEMAND. Price 41D.UsAusal.

ORDER YOUR
COPY TO -DAY.

for advertisements of
receivers, and Eric Maschwitz is far afield,
chasing talent.

The bees have clocked off and the birds
are deserting the garden with their beaks
full of daddy-longlegses for the babies. A
tinkle of teacups far up the garden sounds
as delicious as " the horns of elfland faintly
blowing." Let's go and sample the new
raspberry jam, for the Radio Exhibition is
calling-next week.

Poly -lingual Radio.
AT Stockholm, as I write, the great

World Power Conference-electrical
power-is sitting, and power engineers

from all parts are reading or hearing papers
on aspects of their profession, mathematical,
practical, economic, governmental, and so
forth.

the commercial sponsors of certain pro-
grammes, there is a probability of " Radio -
France " ceasing those light programmes
which for many people made a welcome
change from the B.B.C.'s Sunday output.

On general principles I am not sorry
about this ; the thin end of the wedge of
the commercial exploitation of broadcasting
has been coming too near home for my
liking. Better the B.B.C. than " Boocher's
Best Candy."

37,000 Musicians in One Concert.
GRAMOPHONE lovers will gloat when

kJ they hear about the concert which
H.M.V. provided for the delegates to

the World Petroleum Congress at its open-
ing reception at South Kensington. Music
of over twenty nations was played by an

(Kent) man wrote to
him in May and has
since sent him radio
journals, enclosing his
card-all of which
has brought no reply
or even acknowledg-
ment from Chicago.

Now, Mr. Pierson,
the next move is yours,
please.

Rural Radio in Italy.
THE Italian Cham-

ber of Deputies
has decreed the

establishment o f a
rural broadcasting
organisation for the
purpose of spreading
general culture and

also rural instruction.
A committee representing the Govern-

ment, the workers, and the radio trade has
been formed, and the " trade " will be
approached in regard to the necessary
supply of receivers. Rural nights : Mar-
coni and macaroni.

Duke Ellington.
AKENSINGTON reader takes me to

task very severely for my reference
to tom-toms and hullabaloo in con-

nection with Duke Ellington'a band, and
because I drew my conclusions from a
three-quarters of an hour broadcast.

We must agree to differ. My corre-
spondent, who is evidently a " hot -number "
enthusiast, should not, however, read into

(Continued on next page.)
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ARIEL CONTINUES HIS RUNNING COMMENTARY ON RADIO
my words any criticism of the execution
displayed by this band, which, I suppose,
must be superior, else the band would not
have achieved its popularity. I simply
do not like the pieces which I heard it play.

Swiss Broadcasting.
DURING 1932 the number of licence -

holders increased by 81,000, making
a total of 231,397. It is estimated

that the radio listeners of Switzer-
land amount to
about 700,000 out
of a population of
4,000,000, which is
roughly the same
proportion as ob-
tains in Great
Britain.

If the yodellers
and goat -herders
did not oppose
radio, doubtless

radio would flourish even more in Helvetia,
where a licence costs 15 francs.

Artificial Atmospherics.
JUST imagine ! The Post Office received

over 20,000 complaints of electrical
interference with broadcast reception

during the period April 1st, 1932, and March
-31st, 1933-nearly 1,700 a month. The
P.M.G. estimates that he will spend £51,000
on fighting man-made static this year-say
£2 10s. per complaint.

In view of these figures no man can
justly say that the Post Office is not facing
up manfully to the evil-at the expense of
the taxpayer.

New Television Device.
DR. V. K. ZWORYKIN, a very well-

known American research engineer,
speaking before the Institute of Radio

Engineers last month, described a new
principle which, he claims, will render un-
necessary all mechanical parts, scanning
discs, motors, sources of light and optical
systems previously used for television.

The new invention, the Iconoscope, con-
tains an artificial eye consisting of 3,000,000
photo -electric cells in a space of 20 square
inches, each cell being visible only under a
microscope. This is the transmitting part,
and the receiving part is called the kine-
scope, the chief element of which is a
cathode-ray tube.

A Job for the Duke.
ADAILY MAIL correspondent reports

that native chiefs in the Upper Congo
region have asked the Governor to

instal a radio transmitter there. But this
must not be taken
as a sign of a
yearning for cul-
ture. Far from

(//
that !

The explanation
is that there is an
increasing scarcity
of tom-tom players
(due to the in-
crease of American
dance bands, eh ?),

and the natives are sinking into melancholy.
The chiefs think that a tom-tom might

be thumped before the microphone and be
reproduced on radio receivers in the villages,
thus bringing back to brooding Africa some
of its erstwhile gaiety.

Jubbo Lets Me in For Trouble.
1 N my last wrestle with my Jubbo problem
1 I referred to piano -tuners as hyper-

critical. It seems that thereby I shot
an arrow into the air which descended
into a piano -tuner named Stewart, o'
Glesca.

That worthy (" I bear a king's name,"
quo' Alan Breck Stewart) tells me, in
revenge and kindness, that the following
are useless for house reproduction: (1) any
instrumental ensemble above a sextet ;
(2) any choral combination above a quartet ;
and that piano -tuners will be privileged
persons in a paradise abounding in harps.

Despite all this, what piano -tuner would
be worth his salt, or parritch, were he not
hypercritical ? R. R. S. (Glesca), I thank
you for defining the scope of the B.B.C.

*.

SHORT WAVES

A competition was held at a London fete to
discover the man with the loudest laugh.

The winner was presented with a permanent
seat at the B.B.C. vaudeville studio.-
" Punch."

A Watford resident says he has three chairs
which go back to George III.

We've got a wireless set which will go back
to its makers if the instalments aren't kept up.

First Housemaid : "Is the professor absent
minded ? "

Second ditto : " Is he P Why, last night
when the baby cried he twisted its nose to
eliminate the static."

" Is it not time the word wireless ' should
be changed P " asks a contemporary.

Quite time, and not only the word either !

Amateur Scientist: " Sorry I can't join you,
old man. My wife has gone to her mother's,
and I promised to sit at this television trans-
mitter every night until she returns."-
"Punch."

Engine Driver (demonstrating home-made
set): " Yea, I made it all myself."

Candid Friend : " There's no doubt about
that, old man. It whittles at every station,
just like the down mail."

-Is

" P.W." on Top of All.
SOME weeks ago I said that during

my holiday I would place a copy of
" P.W." in an unique position in the

British Isles. I gave a clue, but nobody
guessed right.

I now have to report that a copy of
" P.W." was fastened by me to the ruined
observatory on the summit of Ben Nevis,
the highest mountain in Great Britain,
4,406 ft. high. So " P.W." has yet another
claim to be on top of all other radio papers.

I only hope that there is no competition,
for if some competitor should plant itself
on Mont Blanc I can see myself being
orde ed to join the Everest Expedition.

Failure of a Photograph.
A LTHOUGH the weather had beenA blazing sunshine during my ascent

of Ben, I found it cold enough on
top to maintain two feet of snow. Im-

mediately I arrived the sun was obscured
by black clouds, so that I was glad to
huddle up in my alpine cloak while I bolted
a few sandwiches.

When it came to photographing the
famous copy of " P.W." in its exalted
position I found three of my fingers com-
pletely numbed,.; this made focusing tricky
work, and I am sorry to say that I doubt
whether the picture is suitable for repro-
duction. However. I have given the
Editor a print as evidence.

Broadcasters, Be Cautious !
PEOPLE are so literally minded ! I find

a warning to prattling broadcasters
in the story told by Fred Stone, a

popular U.S.A.' broadcasting humorist.
He tells how,

when he first
broadcast, he re-
marked, at the
close of a Chinese
song, that listeners
might send him
their laundry and
he would have it
washed. The dire
result was that he
had to pay a
laundry bill of 26.50 dollars.

Some joker sent him a cuff
California-and he was in Chicago !

from

Transmissions to Schools.
HAVING received the syllabus of the

broadcasts to schools for 1933-34, I
am bound to take my usual tilt at

this time -and -money -wasting irruption into
the stern business of fitting the younger
generation to earn a living.

Your child may have his arithmetic
lesson docked in order that he may hear a
lecture on " The Tokugawa Shogana " or
" From Ordeal by Battle to the Police -
Court." His teacher may probably have to
stop explaining to him how to work out
percentages in order to provide time for
him to listen to talks on " Watching the
Earthworm," " Pairing Birds " or How
to Stand and how to Sit."

It's high time that this tragic comedy
was stopped by the competent authority.

Beer by Radio.
THE U.S.A. is really far more interested

in beer than in such a dry matter as
economics. Even radio has been

enlisted in the cause of ensuring a prompt
delivery of the -
bottles which
quench thirst, but
which do not easily
inebriate.

A New York
brewery has set
up a fleet of- 100
ten -ton truck s
fitted with short-
wave radio sets
these trucks cruise
around and deliver as ordered by the trans-
mitter at the brewery, until their stocks
have gone, thus saving time and petrol and
preventing impatience on the part of dry
New Yorkers.

IEL.
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imemmomea..

FOR the last two or three months the
radio industry has been feverishly
working behind sealed and guarded

doors. Two hundred or more factories
have been transformed into bustling hives
,of secrecy.

And now, at last, this highly sheltered
activity is about to reach its climax.

Next week at Olympia the British public
will have the opportunity of seeing ten
thousand and one secrets simultaneously
disclosed.

A Wonderful Display.
There are cynics who maintain that one

exhibition is just like any other, and that
this yearly forgathering of forces at
Olympia is nothing but a
periodic display of current
models.

But although there have
been many previous radio
exhibitions, each with its
major and minor surprises,
we are of the opinion that
this year's show will tran-
scend_ all its predecessors.

New circuits, new com-
ponents, new accessories
and new prices will all
combine to create an un-
paralleled display.

We have been privileged
to share to a large extent the
confidences of the m4:fray
of the radio manufacturers concerning their
plans, and so we are in a position to give a
complete and authoritative summary of
the new apparatus and new policies which
will be introduced at Olympia.

However, to tell the whole story now
would be an unfair anticipation of the
events.

Therefore we shall confine ourselves in
this article to a general survey which, we
trust, will serve to whet the appetites of
readers and make them eager to visit
Olympia, or, if that is impossible, to do
the next best thing and read all about it
in POPULAR WIRELESS next week.

placing yourself under any obligation what-
ever, and, needless to say, there are no fees
to pay.

You Will be Welcome.
Even if this is the first number of " P.W."

you have ever purchased, do not hesitate
to take advantage of our offer on that score.
Old friends will be very welcome, but we do
not discriminate, for we always hope in the
course of time to transform new readers
into " regular subscribers." And this by
constantly improving the contents of
" P.W." and by maintaining unflagging
interest in them.

As to the actual exhibits on our stand
this year, we propose to say nothing now,

HIGHLIGHTS OF
RADIOLYMPIA

except that they will form an exhibition in
themselves, and that, among other things,
original models of all the many important
set designs described " P.W. ' this year
will be on view.

We fancy that those who, faintly or
otherwise resembling the above -mentioned
cynics, go to Olympia expecting little but
a kind of glorified version of any present
radio -shop window are going to have a
pleasant shock.

Basically Novel. .

They will find that in literal truth the
face of radio has undergone a marked
change.

The new

OPENING DATE HOURS CLOSING DATE

AUG. 15th 11 a.m. to 10 p.m. AUG. 24th

"CLASS B" IMPROVEMENTS-THE HEXODE
-AUTOMATIC CONTROL OF VOLUME-
PORTABLES AND MIDGETS-MULTI-MU VALVES
-IRON -CORE COILS-PERMEABILITY TUNING-

PRICE REDUCTIONS

Stand No. 11.
First, a few words about our own con-

tribution to the show. We are making a
very special effort this year, and we con-

* fidently believe that visitors will consider
our stand worth any journey to visit.

We regard the exhibition as the one
golden opportunity in the year to get into
really personal contact with our. readers.

So we not only mate a practice of
providing interesting exhibits for them to
examine, but also staff the stand with
experts capable of dealing with any radio
queries which might want unravelling.

You can come along and discuss any
aspect of home radio with us without

THE FIRST FOR CONSTRUCTORS!

Among the many noteworthy exhibits at Stand
No. 11 is the First Cathode -Ray Television
Viewer for constructors, the cabinet for which is
here shown in course of construction in the

" P.W." Research Laboratories.

sets look new, both as regards
their appearances and

* their technical specifi-
cations.

It must be admitted
that in the past -it has
once or twice happened
that many of the " show -
release " receivers have
been nothing much more
than slight modifications
of previously current
designs.

But this year a great
proportion of the sets
shown will be basically
novel in conception:

There will be many
more battery sets than

hitherto. It was obvious to all informed
critics that the industry had concentrated
too much on mains apparatus.

The result was that, while the market
became flooded with A.C. and D.C.- gear,
the battery user was seriously neglected.

For the Battery Man.
Anyway, at this year's show the battery

man is raised to parity with those who
have access to power -supply mains. In-
deed, we are inclined to consider that
battery sets constitute the major attraction
at Olympia : if not in mere numbers they
certainly do in technical interest.

Forexample, it is many years since there
has been introduced such a revolutionary
development in reception technique as
" Class B " amplification, the system which
enables a battery set to achieve " mains
output " with an astoundingly economical
demand on the H.T. battery.

A large number of sets will appear at
Olympia with " Class B." But it must not
be thought that Q.P.P., born only a few
months ago, is dead. Far from it ; it is to
be revived at the show in such, a way that
will convincingly prove its virility.

It won't be quite the Q.P.P. with which
readers are no doubt familiar, but an up-to-
the-minute revision of the scheme having

(Continued on next pdge.).
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WHAT YOU WILL SEE
AT THE WIRELESS

EXHIBITION
(Continued from previous page.)

very definite advantages and a worthy
rival of what we know as " Class B."

There will be a considerable number of
super -heterodyne sets on view, and you
will find some of them to be simply breath-
taking combinations of circuital and
operating advancement.

The Hexode valve makes its first appear-
ance in this country in this connection.
With this new multi -electrode valve the
oscillator and modulator functions are
accomplished within the one envelope

view as has been predicted. But there will
be some, and no doubt they will occasion
attention in view of the ingenious compres-
sion methods adopted.

More Portables.
Rather more portables are making their

appearance than at the last show, and here
again " Class B" is prominent. Indeed,
there is little doubt but what " Class B "
amplification has given added life to the
portable.

One of the most potent arguments
against this type of set has been that it
could not compete with the portable gramo-
phone, quality for quality, in robustness of
sound production.

With " Class B " all the volume needed
for the widest of open spaces is provided,
and it is not necessary to have heavy and
bulky H.T. batteries.

1P111., v***
I. # e  ip   lk  #101P

# * to I, 11. SIM**
####  # #11,0 *WOW"!**1"we

40.,****** ip44.4.

..****** *"..

Hexode, the double -diode triode and
double -diode pentode for automatic volume
control, and the all -metal valve.

There will be hundreds of these special
new valves displayed, and ample oppor-
tunities to examine them at close quarters.
It is an opportunity not to be missed, for
they are marvellous pieces of work.

Even those whose knowledge of
mechanical and electrical matters is slight
will be amazed that such compacted
medleys of intricacy can be manufactured
by mass -production methods.

Many Problems To Solve.
Equally, experts will admire them the

more knowing as they do the problems that
require solution, and the precision of design
and assembly required to render the feat
possible.

Minute fractions of an inch, dimensions

BEHIND THE SCENES OF RADIO INDUSTRY

without there being any undesirable inter-
actions of the processes.

Automatic volume control is another
innovation which prominently figures in
these modern supers, but it will also be
met in numbers of the ".straight " sets.

" Shadow tuning " is a feature that makes
its bow to the British public, although this
ingenious invention is being applied in a
variety of manners.

This is one of the things every visitor
should make a very special point of examin-
ing, because it is something that can be
appreciated by the eye and does not
necessitate a technical concentration of
thought for its beauties to be realised.

There won't be so many midget sets on -

SOME
TYPICAL
WORKS'
VIEWS

For months the radio industry has been preparing new models and improved
designs to meet the demand for better and cheaper radio. And here we see
some typical factory views longlines of busy operatives and huge racks of new
valves. The central circle gives us an insight into the complexity of connec-

tions which may be involved in one small part.

Valves cortstitute one of the most attrac
tive elements of the exhibition. No longer
do they require artifices in their presen-
tation in order to command visitors' atten-
tion. Gone is the time when there were only
three different types-HY., Det. and L.F.
and Power-and a wearying duplication of
makes.

Valve Developments.
Nowadays the valve comprises the key-

stone of numerous circuit novelties. To
mention only a few of the tubes which, both
for their construction and potentialities,
deserve special inspection, there are the
variable -mu S.G., the multi -mu pentode,
the " Class B " and Q.P.P. types, the

that by comparison make a cigarette paper
seem thick, must be worked to without
deviation in order to retain a workable
fixation of characteristics.

Tremendous Advances.
But reserve a measure of admiration for

the ultra -modern loudspeakers qn view.
Think of the crude, trumpet -like devices of
yesteryear when your eyes fall on moving -
coil models of a quarter and less the price.

Nowhere has there been greater advance-
ment than in the progress of the loud-
speaker. It would seem that the whole
gamut of the arts and sciences has been
focused on it in the successful attempt to

(Continued on next page.)
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WHAT YOU WILL SEE
AT THE .WIRELESS .

EXHIBITION
Continuerl from' previotis page.)

bring perfection of sound reproduction
within the reach of all.

However, there are not likely to be, any
great loudspeaker surprises at the ex-
hibition ; in view of the present pitch of
perfection attained and the really extra-
ordinarily low -price levels maintaining, it
is hardly possible that there could be.

Nevertheless we must hasten to add that
several manufacturers are introducing new
models, incorporating new ideas that
everyone contemplating the purchase of a
'speaker should make an effort to inspect.

Iron -Cored Coils.
And now we come to components. It is

going to be a grand exhibition for the home
constructor. We hardly know where to
start in telling him what he is to have placed
before him -

Iron -cored coils ? Yes, we think these
top the list. Undoubtedly it is to be an
iron -core year for 'the man who "rolls.his
own." We see no alternative ; we don't
think there is need for an alternative.

But those who think an iron -core coil is
merely a spiral of Wire with a lump of metal
in the, middle of it are due for an eye-
opener.

We will leave it att.that !

Permeability Tuning.
At the time of WrOing we have no definite

news as to whether manufacturers will have
permeability tuners sufficielritly advanced
in production to exhibit. They will show
them if it is humanly possible, and it is an
item to he, looked out for- as you stroll
around.

Permeability tuning is ,coming in a
great wave that may sweep all before it.
That is common knowledge ; but what we
don't know is whether the wave is going to
be weeks or months in coming !

On the other hand, that all -conquering
" Chiss B " is here in all its glory. We have
already referred to it several times ; it
seems to pervade every aspect of radio.

The constructor will be confronted by it
at every turn. He will see " Class I3 " con-
verters for adapting existing sets ; "Class B "
chokes and transformers ; yes, and special
H.T. batteries for " Class B ' sets.

Variable condensers form some of the
prettiest of all the exhibits. There is noth-
ing, electrical or mechanical, that is more
pleasing to the eye and more pleasant to
handle than a well -made variable con-
denser.

And what a variety of types there are !
Drum drives, disc drives, gangs and
singlets. Stationary, full -view scales and
scales that move. Every taste and require-
ment catered for in a dozen different ways.

Complete Units.
Then there will be a number of " packs "

on view : complete bandpass tuning units,
complete with matched coils and con-
densers and switehes, all ready to drop
on to a baseboard and requiring the addition
of only a few other components and wires
to form a first:class set competitive in

performance, and very competitive in-priee,
with the best of de -luxe commercial sets.

As to the smaller items, there is so much
deserving of notice among the new potentio-
meters, fixed condensers and other such
components that we have no spaee to detail
them this week. But in our next issue you
will find them all given the prominence they
merit.

And when you note the prices of these
new -season's components you will marvel
at the value -for -money bargains radio offers
to-day:.prices that represent an absolute
rock -bottom levelJhat could only be reached
by virtue of large-scale production on the
most scientific lines.

So keenly are this year's components
priced that it is inevitable that any move-
ment of raw -material costs will be reflected
almost at once.

WHAT THE B.B.C. IS DOING

Close co-operation with the B.B.C:` is one attractive feature of WI yeitiis
Radio Show, and Broadcasting House is to take .many :of its variety and

revue programmes direct from the huge concert half at Olyinpia.'

Therefore, as there is alreadfan up -Ward
trend in these " commodities " (they may
never reach such a low level again), it is
clearly advisable to buy everything you
may want as soon as possible.

We believe this is generally realised, and
for that reason Olympia may be the greatest
buyers' exhibition yet. It isa pity sales are
not permitted, for if they were it would
probably become the world's greatest shop !

Anyway, it is at least a shop-window-a
very entrancing shop -window, with the glass
removed and all the goods exceptionally
well displayed. Additionally,, there is a
vast entertainment aspect, every stand
vying with all the others to give the most
intriguing and informative display.

On top of all that there is the B.B.C.
exhibit-the great concert hall where radio

stars will *make. person al  appearances-and
many other alluring attractions.

Yes, the " Show ' is certainly a magni-
ficent event : 'it alwitys has been since the
very earliest years of broadcasting ; but it
grows and grows in size and quality of
content, and, without any exaggeration at
all, we can honestly say that this year it
will be better than ever.

A Variety of Designs.
Radio enthusiasts of every grade and

description will find plenty to interest
them. Those who are merely listeners and
know nothing about the technicalities of
radio, and do not want to know anything
about them, will be able to enjoy the show
nearly as much as the most enthusiastic

fan."
They will be able to see sets built into

an -infinite variety of
cabinet designs con-
forming with every
type of furnishing.

And 'we are`; sure
they will be' amazed
at, the progress radio
has made even in the
last year in this respect.
Walmit,.pak and, ma-
hogany, all the popular
woods, are represented
in 'such= a .way that
proves Britain has re-
tained her niastery of
the cabinet maker's
arti and that it', has
been , enthusiastically
and 'artistiCally re-
cruited in full.strength
to. radio,
Really Durable:.

-

They will ,a1so see
whole cabinets cun-
ningly moulded in that
mo4ernistic material,
bakelite : non -warp-
ing, as tough and hard
as- metal and as soft
in lustre as;the various
high-graila -woods it is
made to imitate.

And they will be
able to marvel at the
manner in which the
controls of the most
advanced and powerful
of sets have been
brought to within the
handling powers of the
inexpert.

As -for the home
constructor, as we

have already indicated, he will be absolutely
in his element. With his knowledge of the
whys and wherefores of wireless, Radio-
lympia will be to him a wide-open volume
of delights.

It is his chance to explore the whole
intriguing world of radio.

Some of the sets may look rather similar
to the uninitiated, but to the knowledgeable
they will be the most diversified of objects.

It has been said that there are one
thousand and one different ways of arrang-
ing ,a four -valve circuit. We believe this
is an underestimate.

Anyway, the home constructor at Olym-
pia will be eagerly peering behind the
panels of the hundreds of sets on show in
an attempt to, arrive at averages of .cir.
euital dispositions.
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Short wave Note

A weekly chat by our popular expert, dealing with 5 -metre reception and many
other interesting aspects of current short-wave practice.

MY busman's holiday is drawing to a
close, and I must confess that I am
not particularly enjoying the idea of

settling down again to a staid existence in
London. " Radio run riot " has been the
order of the last few days, particularly in
connection with five -metre work.

On a recent Sunday three cars might
have been seen, pulled up in the main street
of a small Yorkshire town. From a café
opposite the respective owners watched
with considerable amusement the antics of
the local residents.

One car was unashamedly " non -radio."
The next attracted attention by virtue of
a fishing -rod poking up at the rear, with a
queer -shaped aerial going down through the
sunshine roof to the business end of some
remarkable -looking five -metre gear.

Five -Metre Freaks
The third car was equipped with a con-

traption that would have delighted the
heart of Mr. Heath Robinson. A trans-
mitter reposed in the dicky seat, with two
" quarter -wave " aerials poking out there-
from. The said aerials, being some four
feet in length and not particularly rigid,
were anchored on various bits of string
tied Trom the dicky to the front doors.

" The Birdcage," on the move, was a
sight for sore eyes, particularly when the
operator got into the dicky and nearly
strangled himself between quarter -waves
and clothes -lines'.'

But these various contraptions all worked,
and the two radio cars kept in touch with
one another while actually driving along,
although the' I.C.W. transmission from
"`The Birdcage " was only maintained by
keying a buzzer with a tyre lever.

We have come across several freaks in
connection with five -metre work. Just as
some of the. Surrey transmitters have found
it' impossible to work from Blackdown to
Hindhead-a distance of three miles at the
most-although they could maintain com-
munication from Blackdown to the Devil's
Dyke, a matter of thirty-five miles, so we
find three miles the absolute limit in some
places.

"It Seems All Wrong."
Readers who know Sledmere memorial,

near Driffield, will realise that this spot
should be ideal for ultra -short-wave work.
Yet a perfectly good transmitter on the
highest part of the ground could not be
heard on five metres for more than half a
mile in each direction.

As soon as I have finished writing these
notes I am going back to Sledmere to search
for snags, because it seems all wrong. The
mobile receiver camped out on several hills
from which it could actually see the car

on which the transmitter was mounted,
and yet couldn't hear a sound of signals.

The receiving party made a precipitate
return, being convinced that the trans-
mitter had broken down ; but they found
everything operating to schedule and some-
one actually in the act of calling them.

The Home Station.
Our headquarters, unfortunately, are

very near sea level, and the home station,
therefore, has not much of a range. Three
miles out of the town there is a long,
gradual ascent, at the top of which signals
and telephony are R9, but as soon as the
receiver goes down over the brow of the
hill everything disappears.

On the next hill, somewhat higher and
two miles farther on, there is not the
slightest trace of anything, although the
smoke of the " home town " can still be

NAVAL SHORT-WAVE EXPERTS

The British Navy has taken very kindly to short-wave wireless on account
of its low -power long-distance possibilities. Here are some of the wireless

operators of H.M.S. " Hood " busy on receiver construction.

seen. " Quasi -optical " waves seem to
become truly optical in their behaviour
when they are started off from a low-lying
spot.

So much for five metres. On the other
bands nothing of particular note has been
happening, and conditions seem to main-
tain their mediocre level. In Scarborough
I heard one of the 49 -metre Americans at
9 p.m., which seems a bit early for this
time of year, and may indicate an improve-
ment in the reception level.

Some Interesting Letters.
J. B. M. (Glasgow) reports extra -good

stuff from Radio Maroc, Zeesen and Mbscow,

which doesn't look as though the D X has
been very good up there.

H. N. (Wallingford) reports reception of
a commentary on the arrival of the Italian
armada at Chicago, relayed through
W 8 X K. He wants identification of a
station near 40 metres, giving the call
" American Espano," received at mid-
day.

Tidiness Pays.
The same H. N. wants a cure for hand -

capacity effects, which still trouble him,
although he has taken all the known pre-
cautions against them, and has gone farther
still with extension handles and the like.
I should suggest, H. N., that you pull the
set to bits and rewire it with the com-
ponents in slightly different places. It may
be one of those unfortunate freaks that we
sometimes meet.

The time seems to be opportune for me
to point out that untidy wiring is definitely
bad in almost any short-wave set. Long,
straggly loops of wire, whether in the im-
portant parts of the circuit or not, can cause
untold troubles. I have recently brought
up signal strength 100 per cent on-a
friend's receiver, simply by taking every-
thing off the baseboard, cleaning it and re-
wiring, without altering the position of a
single part.

A short-wave set should always look nice,
inside and out. It may not really matter,
but, on the other hand, it may, and the
chance isn't worth taking.

It seems, also, to be definitely worth
while to dismantle 'a short -waver once in a

way, simply for the
purpose of cleaning
the components. All
my sets have deteri-
orated slightly by the
end of a year, if not
considerably before
that. Sets should be
worked with the lids
closed, as dust is the
greatest enemy of all,
particularly if the
constructor of the set
is a bit clumsy with
his soldering flux.

What About It?
Perhaps someone

will work out the
average number of
miles that a set can
cover before it needs
decarbonising !

Incidentally, many
short - wave enthu-
siasts look,with

derision on sets housed in cabinets. Appar-
ently they don't realise that the chief merit
of a cabinet (if it is kept closed) is the way
in which it " dust -proofs " a set.

Another point that is not always looked
after is the rigidity of the front panel with
reference to the baseboard. If the slight-
est movement is allowed to occur here, the
pressure of the operator's hands on the
dials may easily cause a small change in
frequency by shifting one of the wires lead-
ing back from the condensers to the coils
and valve -holders.

Many so-called hand - capacity effects
ate really due to " sloppiness " in the
wiring.
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THE other day. at the special invitation
of a Broadcasting House engineer to
whom I had been complaining that

the Research Section hides its light under a
bushel, I slipped into the car and went
down to investigage the Clapham Research
Station.

What happens at Clapham ? " has long
been a leading question. The people at
Clapham are quiet workers. The Press
is not usually informed of developments
there. The only certain fact was that the
famous Avenue House was the hiding -place
of the Outside Broadcast van when it was
not out on business, and that all the new,
Outside Broadcast schemes, were born in
King's Avenue, Clapham.
No Need for Secrecy.

So there was a natural raising of eye-
brows when the B.B.C. took over a new
house for research in Nightingale Lane, in
the- same district. People asked what new'
plans the " hush-hush " engineers were
contemplating.

I see no reason why there should be any
smcret about the Clapham research work,
especially as it is of such vital interest to all
listeners.

The " powers that be '? behind the Clap-
ham activities include Messrs. H L. Kirke,
Howe and Walker-Walker, that is, of the
old amateur transmitting days, who had a
once -famous amateur station and a world -
heard call -sign.

Many of the B.B.C. junior engineers are
put through their paces at the Research
station, too.
Seven -metre Research.

The Avenue House branch of the Clapham
Research is still nominally the B.B.C.
Transport Headquarters, but actually a
garage near Broadcasting House has been
acquired, and that is where most of the
engineers and Outside Broadcast vans
spend their few idle days.

New circuits are worked out at Clapham
for the seven -metre apparatus, the Tatsfield
short-wave relay receivers and for the
ordinary station control panels and ampli-
fiers. Pep is put into old sets, and as a
general rule all faulty gear is put right at
Clapham, especially if the breakdown is a
technical one.

Our Special Correspondent pays
a visit to the B.B.C. research
laboratories at Clapham and des-
cribes how a competent staff of
engineers is constantly engaged
in improving the technique of

broadcasting.

iK

B.B.C. valves are always tested before
being put into sets or amplifiers. They
cannot risk a sudden filament breakage or a
lass of emission in a valve in the control -
room, and so each valve is ticketed with a
tag showing its date of test, the result, and
the date when it should be changed.

Special Valve -testing Panel.
This work is done at Clapham, where a

special valve -testing panel has been built
for the job. It is not a tricky job, nor does
it come strictly under the heading of re-
search ; but it is vital,
and helps the, B.B.C.
to keep its breakdown
time down to less than
1 per cent.

When a technical
fault is spotted in a set
or an amplifier it is re-
placed -by itsdriplicate
(" two of everything."
is the engineering
motto in the control -
room) and the faulty
19bb i- sent to Clapham.

New Types.
The actual Snag is

put right, but, what is
more important, the
research -engineers' get
to work, and if it is a
fault in design that
has caused the break-
down, then the ex-
perts build a new type
without that particu-
lar weakness.

The work of Kirke,
Howe and the others ranges from the design
of new speech amplifiers and Outside -
Broadcast control apparatus to special sets
for seven -metre work and television. The
actual sets for the seven -metre checking
were designed and built at Clapham. Some-
times only the original hook-ups are
planned there, and then contractors make
up the duplicates.

New ideas ? Clapham is budding with
them. For years the Outside Broadcast
engineers carried banks of high-tension
accumulators for their amplifiers. Simply

because the local mains supplies were said
not to be reliable in every case.

The batteries were reliable but bulky.
It appeared ridiculous to have banks of
batteries in places like the Queen's Hall.
Mains -driven amplifiers would do if one
could be designed to give huge amplification
without hum.

Mains -driven " 0.B." Apparatus.
A few years ago the engineers were seen

outside the Langham hotel carrying a huge
coffin -like box. It was one of the new
mains -driven " 0.B." amplifies. Needless
to say, it was designed at Clapham.

Some of the Clapham -designed sets are
not unlike the outfits of the average listener.
After one Boat Race the Research Engineers
set themielves the task of building a
new short-wave receiver for picking up
the broadcast from the launch " Magician.

It is just a good amateur short -waver.
It is a four-valver, having one screen -grid
stage, a leaky -grid detector, a resistance -
coupled intermediate stage and a power,

A JOB FOR BOTH HANDS

Behind the control panels at Broadcasting House there is an intricate man of
wiring which often requires examination. The engineer employs an ingenious

inspection lamp, which keeps both hands free.

valve transformer coupled to the standard
microphone amplifier. It uses a variable -mu
valve with hand -operated bias control from
a 10 -volt battery. There are ganged pre -
detector volume controls to cut down fading.

It is typical of the Clapham designs-
simple, with no " frills " that the German
engineers would add, but just sufficient for
the job in hand.

Captain Eckersley designed a volume -
indicator known as the slide -back," or,
even if he was not the actual designer, he

(Continued on next page.)
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PUTTING A FINISH
ON YOUR CABINET

A simple method of giving a pro-
fessional appearance to home-made

radio cabinets.

FROM tinie to time receivers and other
pieces of wireless apparatus have
been described in POPULAR WIRELESS

which require special cabinets to house
them. On all such occasions full details of
how to make the cabinets have been given,
but the question of finish has usually been
left to the constructor's discretion.

No Skill is Needed.
The problem of giving -any woodwork a

presentable finish has, for most people,
only one solution-french polishing. In
the opinion of the present writer, however,
french polishing is no sort of task for the
novice. Really satisfactory polishing by
this method calls for a degree of skill only
acquired after considerable experience.
While ability to french polish may be
regarded as a valuable asset to any handy
man, few wireless enthusiasts are likely to
have the time to educate themselves in its
methods.

Fortunately, however, there is one
method of polishing woodwork, admirably
adapted to the treatment of wireless cabinets
which requires no skill at all. The process
is known as wax -polishing.

Superior Results.
In the opinion of many people. the finish

obtained by wax -polishing is far superior
to that given by french polishing. The effect
can best be described as an exceedingly
rich, eggshell gloss quite unlike the (to
some people) " showy " appearance of
french polishing.

The preparation of the polish is sim-
plicity itself the only ingredient required
being ordinary yellow beeswax and tar-
pentine. If economy is a consideration,
passably satisfactory results may be ob-
tained by substituting good quality paraffin
wax for the beeswax.

Beeswax is, sold in cakes, and this is
shredded, as finely as possible, into the

" turps "-about a pint or a little more for
a medium size cabinet.' The wax takes
rather a long while to dissolve if the tur-
pentine is cold. Heating accelerates the
process, but great care is needed, as tur-
pentine is very inflammable. Enough bees-'
wax should be dissolved to make a product
about the consistency, when cold, of butter
on a hot summer's day.

Apply With Cheap Brush.
Having prepared the polish, apply it to

the job with a cheap painter's brush. Be
fairly liberal and distribute the polish as
evenly as possible.

All that is now required is friction-and
plenty of it. The friction is applied in three
stages. First of all, a piece of very coarse
rag is employed, and with this the job is
rubbed briskly until some suggestion of a
polished surface begins to manifest itself.
You can rub any old how, no skilled manipu-
lation of the rubber being required as, in
french polishing.

Like Polishing Boots.
The next stage requires a brush of the

type used for polishing one's boots and
shoes. 'The brush is, in faet, manipulated
exactly 'as if one icPre polishing a leather

APPLYING THE "MIXTURE"

Turps ' and
beeswax are
the simple
ingredients
of the polish,
which may
be applied
by means ofa cheap
painter's

brush.

boot. Most readers will be familiar with the
method-those who are not can probably
afford to pay for their cabinets to be
polished. The brushwork is continued_-until
a real polish is achieved.

Finally, the surface is made as bright as
possible by rubbing with a piece of clean
dry linen or similar material.

As stated before, the whole process
requires no skill whatever, but it is hard
work. Each of the three stages required
calls for considerable energy expenditure.
There is, however, nothing critical in any
of them, and it is perfectly feasible to stop

IN THREE STAGES

There are three stages to the process. Rubbing with
a coarse rag, brush -polishing and " finishing off."

at any time for a rest, or you can leave it
until to -morrow if you feel that way about
it.

It is, naturally, essential before starting
to have the wood properly smoothed, as
with all other methods of polishing. There
is, though, no need to employ " fillers " or;
in fact, to prepare the wood in any way
apart from smoothing with glass paper.

The finish may be applied to any wood,
the most suitable being oak, mahogany; and
woods stained black to resemble ebony.

May Be Stained Any Colour.
Of course, the work may first be stained

any desired colour before polishing. It is
preferable, but not essential, to employ a
stain which does not itself contain tur-
pentine.

A supreme advantage which wax;
polishing enjoys is that, unlike french
polish, it may be " revived" at any time
by the simple expedient of repeating a
second time the initial polishing process.

In fact, there, is no limit to the number of
times a piece of woodwork may be re -wax -
polished. The appearance improves with
each successive polishing until, finally; a
surface is achieved which, in the case of
good oak, will have a life of literally
hundreds of years. T. B. S.

THE B. B. C. REPAIR
SHOP

(Continued from previous page.)

was the first man to perfect the slide -back
system for broadcasting. There are still
slide -back, controls on the Regional Station
control desks.

One day it was realised that they were
not quick enough to indicate sudden changes
of volume.
A Meter for Volume.

Clapham was asked to do better. The
engineers were busy for months. The
Broadcasting House Chiefs had said " give
us a meter which indicates nothing else but
volume, which shows the actual volume
by the needle reading, and which is not
sluggish in action. Give us a meter which

we can put anywhere in the microphone
chain without upsetting results."

Successful Instruments.
At the end of the research a gadget was

produced which used five valves and had
pentodes in push-pull ! The programme
people sniffed at it, and said that it would
cause- trouble  through being too com-
plicated.

Clapham replied by putting the meter
and its amplifier through rigorous tests.
It came out with flying colours, and now
every B.B.C. amplifier stage has one of
these volume indicators five -valve am-
plifier, special meter and all. What is
more, they never give any trouble. Just
another job from Clapham !

The Research Station has nothing to do
with rest. The Kirke brigade is always
busy !

* TRANSMISSION ITEMS
Some interesting notes onbroadcasting.

At thethe reeent North American Wave-
length Conference in Washington the most
ticklish question was that of stations just over
the Mexican border employing high power that
swamped the neighbouring U.S. stations'
service areas.

When the Lwow (Poland) station has an
official announcement to make it warns
listeners of this by the roll of a drum.

* *

For indicating times of transmission it is
usual to dispense with " a.m. " and " p.m.,"
and use instead the figures 00 to 23 to indicate
from midnight to eleven p.m., followed by
two other figures giving the number of minutes.
(Thus the times 8 aim., 12.20 p.m., and 11.45
p.m., would be, given as 08.00, 12.20, and
23.45 respectively.)



Popular Wireless, August 12th, 1933.

EC HE RS LEY
EXP LAI NS-
T PROPHESY. that this year's Radio ShowI will be" well worth a visit. I think

the industry is making real progress.
What are the bugbears, more or less, of

present-day technique ? I should say :
(1) Interference of all kinds ; (2) fading
of distant signals ; (3) lack of fool -proof
operation ; (4) difficulty in achieving really
worth -while quality ; (5) difficulty in
making an apparatus that, to look at; is
testhetically satisfying ; (6) expense ; (7)
reliability. These classifications are not
necessarily made in the order of their
importance. Let's see what has been and
what probably will be achieved.

(1) In terf er en c e. Messrs. Kolster-
Brandes have produced a type of aerial
which eliminates or minimises local inter-

*
This week our Radio Consultant -in -
Chief assumes the role of prophet
where the Show is concerned.
He reviews the present bugbears
of design and discusses the schemes
in use for overcoming them.

ference. This is a remarkable step for-
ward. But, be it noted, inter -station
jamming and atmospherics and oscillation
interference will always be with .us.

(2) The fading of distant signals is
inevitable, but many sets this year will
compensate for much of the trouble by the
use of automatic volume controls. These
have two great advantages in that, if it
is getable, any station will come in with
equal strength whatever its distance away.
This helps under (3). But do not forget
that, if a station fades right out (and they
often do), no A.V.C., no clever design, will
be able to minimise or,get over the poor
reproduction resulting.

Most Popular Set.
(3) Fool -proof operation is enormously

helped by automatic volume control. The
superheterodyne principle enables the per-
formance of the set to be equal, at all
wavelengths tuned to, to a greater degree
than if straight condenser tuning is used.
But I am sure we shall see methods intro-
duced, if not now, then later on, which will
give an equal facility for the "straight -
tuned set ' not using the superheterodyne
principle. But illuminated and labelled
scales and automatic volume control give
any user who is not a moron what may
really be termed a fool -proof set.

Mains operation eliminates a lot of
trouble, and no firm will market sets which
do not comprise a mains -operated model
unless they deliberately want to forgo a
large part of the market. I should say one
of the most popular types of set will
contain automatic volume control, a clear
and labelled scale, the superheterodyne

principle, all -mains operation, while the
whole will be contained in one cabinet,
loudspeaker and all.

The Triumphant Moving Coil.
(4) Quality. Undoubtedly quality is

improving ; but, alas ! it's bound to be
more " commercial " than artistically pleas-
ing so long as selectivity is a sine qua non
of successful operation. I have said once,
twice, thrice and a hundred times that
so long as the European plan neglects the
fundamentals of technique, so long will
quality be less satisfying than it Might be.
It looks as if we are going to say good-bye
to the moving -iron type of loudspeakers in
all but the cheapest cats ; the moving coil
has come to stay.

(5) Appearance. Here is a marked
improvement. I used to inveigh against
the shoddy and shapeless appearance of
wireless sets, with their knobbly little
handles, concealed scales, mediocre finish
and general lack of proportion. Many
makers will be showing models which are a
real advance on past practice in this respect.'

(6) Cost. Here, too, there will be not-
able changes, particularly. perhaps, in
regard to what you get for your money.
Sets between £14 and £16 will give you a
refinement of result undreamed of a year

A REVOLUTIONARY TUNING DEVELOPMENT

" Look forward, then, to P.W.'s ' new designs ! " says Eckersley,
" because many components will give a much better performance."
" Popular Wireless " sets always lead in the use of the latest
components in set designs. For instance, permeability tuning, a feature
of the show, was employed in the " Nu-Tu " shown above, which was

described in "P.W." for July 8th.

or so, ago. If the shallowness of a pocket
makes this sum look frightening the buyer
will forgo luxury rather than essentials.

(7) Reliability. The typical set of the
show will be an investment for a long
time, not a temporarily working bag of
tricks which is for ever getting out of order.
Valves have longer lives, and components are
better made. Even here I think there

will be a potential advance on past practice.
It is one of the satisfying things in having

a reputation for outspoken criticism that,
when one.praises, there are no doubts as to
one's sincerity. If what I have seen is
typical of the show as a whole my praise
to the industry will remain unstinted.

Cheaper and Better Components.
From the point of view of one who

would rather make up sets at home than
buy them ready made, I think-no, I am
sure-that the home - constructor, too,
should visit the show and be encouraged.
All these advances in complete set design
would not have been made without similar
advances in component efficiency.

Valves, for example, if more complicated,
give one an enormous enhancement of
facility. I saw a valve the other day with
seven plugs plus the anode connection !
A double -diode pentode it was. Marii.ellous

range of A.V.C., good
D.C. to A.C." efficiency,
nice high impedance-
as a detector it looks
like pure jam !

Variable condensers
are cheaper, better made
and easier to match. All
components, in f a c t,
will be cheaper for
given performance, and
many components will
give a much better per-
formance. Look
forward, then, to
" P.W.'s " new designs !

Don't Forget.
And at last, at long

last, do not forget to
go to the show. No
informed radio tech-
nician can afford to
stay away. Perhaps I
may modify my opinion
of the general level
after I have seen all the

sets, but I do know that the star sets alone
will- be worth seeing. In any case, I hope
there won't be any policemen's helmets !

And a last word, don't forget to visit Stand
No. 11 where you'll see the POPULAR
WIRELESS sets which will be as interesting
as any,in the Show. Moreover the "P.W."
technicians will be there to pit you right on
technical matters.
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THE LISTENER'S
NOTEBOOK

These frank jottings on B.B.C.
programmes have won a name
for their impartial upholding of
an average listener's point of view.

Sometimes they are compli-
mentary-because the programme
deserves it. Sometimes they are
caustic-for the same reason.

Always they are impartial,
interesting and constructively
critical.

THE B.B.C. seems fond of advertising the beauties
of our green and pleasant land. One can
recall a number of talks-some running into

series-within the past few years on this topic.
What is the object of these talks? Is it to foster

hiking and to bring British youths into line with
their German cousins? Is it to attract the
foreigner-particularly the foreign student-to our
shores ?

Or is it vanity or a legitimate pride in our homeland
that makes the B.B.C. want to talk about it ?

If none of these things, then it must be that the
B.B.C. knows that the " British Isles " is always
popular with British listeners, and so supplies the
needful.

* *

It seems only right, then, that Mr. A. G. Street
should be discoursing on " Country Ways and
Country Days" at the present time, and that
Mr. Filson Young should undertake another of his
imaginary trips across England. Most people are
on holiday,

This year they are staying at A ; last year they
were at B ; and next, they contemplate going to C.
The sum total of these A's, B's and C's represents all
the resorts and holiday haunts of the country.

Listeners. love to hear these spoken of, especially
by expert holiday-makers. Such talks bring hack
pleasant memories, besides 'keeping alive a national
pride in our heritage.

Monsieur X, of the Café Colette orchestra, was the
microphone personality recently,. He fascinated
me because he seemed to possess those very qualities
of a Frenchman that appeal to me so. His language
fascinated me, too. His apparent sincerity and
gallantry-well, I needn't go on.

In striking contrast we have had Eddie Pola
doing the same job as Monsieur X, but how
differently I Pola didn't fascinate me. True, he
amused me-but only for a time.

If " America Calling " (how tempted one is to
conect this to " America Caterwauling" I) is typical
of radio programmes across the pond-well, who
wants to go across the pond ? The penalty of the
sponsored programme is too awful for anything, since
the sponsored programme must have the services of
an Eddie Pola.

Of course, the fact that the show was just one
impersonation after another by British radio artistes
doing their normal stuff means that American
entertainment isn't entirely verboten in this country.
But mercifully it is only sparingly dispensed.

Concentrated American items, as in " America
Calling," are all right once in a, way, but the B.B.C.
can be relied on, I hope, to See that Eddie Pola isn't
given too much encouragement.

It is amazing how these artistes all sing the same
type of song in the same way. There is snap about
their melody kings and queens-I'll grant that much ;
but the seriousness of the straight love-song-the
sort of thing Al Bowlly sings-is really comic. Too
frequent listening -in to gramophone recitals, at home,
and abroad, had given me my fill of Bing Crosby so
that he didn't come as a novelty.

And we can't keep on laughing at Amos 'u Andy.
The slow -thinking nigger amuses for a time with
his drollery, but, as I say, one can't go on being
amused when he doesn't say anything really funny.
It isn't national prejudice that makes me compare
American humour with British, only to come to the
conclusion that there is no comparison.

Again, when one laughs at the American's pro-
nunciation of " futile " and " fragile," it isn't the

full-blooded laughter that's likely to end in tears,
but-well, it isn't a laugh' at all, really.

The " Road to Ireland " was a very informative
talk, full of historical fact and legend. I don't know
that I care for that car -engine accompaniment.
It isn't a touring -car, anyhow, and it thus defeats its
own purpose.

Of course, the road from London to Holyhead is a
long one, and to mention every bit of legend asso-
ciated with it is quite out of the question. But I
think Mr. Filson Young might have ,aimed at a
more even distribution.

By 8.5 p.m. (the talk began at 8) Mr.- Filson
Young's romantic traveller had reached Fenny
Stratford, and long before 8.30 he had crossed the

(Continued on page Mt)

CUSHIONED CONTROL

This American control engineer found that
the continual readjustments necessary in broad-
casting resulted in shiny elbows-so he uses a

cushion on the table!

NEW VALVES.

THE DOUBLE -DIODE
TRIODE

Some facts about the possibilities
of a very interesting innovation

in valve design.

ONE of the most versatile valves ever
produced, from the point of view of
the number of circuit variations that

can be weaved about it., is the double -diode
triode, the Osram example of which we
have just been putting through its paces in
the laboratory.

As you probably remember, the D.D.T.
(as it is called for short) consists of two
valves in one envelope. There is a common
cathode for the two sections, but while at
the lower end there are two anodes and no
grid (for dioderectification), at the upper
end there is another anode and a grid for
normal triode amplification. The valve is
designed, of course, for use on A.C.

Both sections are screened from each
other, so that there is no interaction
between the two, and we can use the valve
in a number of ways. One of the primary
reasons for its design is the use of diode
rectification, to avoid -detector overloading
and consequent distortion, while the use
of the diode section for A.V.C. as well must
not be overlooked.
SEVERAL USES,

On test the valve acts excellently in
many capacities, though the various modes
of applying A.V.C. with it naturally vary
considerably in their effectiveness. One of
the best methods seems to be to use the two
diodes as full -wave rectifier, and then to
employ the triode part for ordinary " signal "
detection.

This results in plenty of potential for the
automatic volume control with sensitive
rectification, and a certain amount of
amplification where the detector is con-
cerned. Something has to be sacrificed, of
course, and this is the purity of reproduc-
tion that could have been obtained if diode
" signal " rectification had been employed.
Instead, the results are comparable in
purity with those obtained with a normal
leaky -grid triode detector.

Those who want A.V.C. and diode
" signal " rectification can use half -wave
rectification for A.V.C. using one diode,
and the other diode to give half -wave
rectification for programme reproduction
purposes. Again, full -wave rectification
can be arranged for the " signal," and
A.V.C. tapped off the resultant potentials
developed.

AUTOMATIC VOLUME CONTROL,
The automatic volume control obtain-

able from the double diode -triode can be
either of the direct or delayed type, the
latter being very much more satisfactory
from the point of view of sensitivity of
distant reception. In this case the A.V.C.
diode is biased, so that it does not com-
mence to apply any checking voltage to the
H.F. stages until the incoming impulses
have been amplified to a certain strength,
which is predetermined by a simple resist-
ance adjustment.

There are so many variations that can
be made in circuits associated with the
D.D.T. valve that it is impossible to give
but a brief idea of its pos`sibilities here,
though there is one use of the valve which
should appeal to home constructors who do
not worry about automatic volume control
and its intricacies, but who are concerned
with pure reproduction and economy of set
construction.

This is the employment of the double -
diode triode as a half- or full -wave rectifier
with no automatic volume control, and as
the first L.F. amplifier in the set. In this
case the volume control is carried out by
hand, by means of multi -mu S.G. or pentode
valves, and the fact that the D.D.T. valve
has both diode and triode in one envelope
enables a valve to be cut out of the circuit,
with obviously increased economy.
IMPROVED QUALITY.

Diode rectification is well worth while
from the point of view of purity of repro-
duction ; but it is purely rectification, and
a valve used thus will not amplify at all.
Consequently, with this type of detector
we have to have one L.F. valve extra to that
required when we use a triode or tetrode
rectifier. The double -diode triode fills both
bills at once.

The Osram D.D.T. takes the normal
4 volts and 1 amp.
of heater current,
and has excellent
triode character-
istics. The slope is
some 2.2 milliamps.
per volt, while the
impedance is 18,200
ohms. This gives an
amplification factor
of 40. The price is
15s. 6d.

TWO VALVES
IN ONE

The triode section re-
presents an ordinary
valve,whilst the double -
diode section has
numerous possibilities
for rectification and
so forth, as explained

above.
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PROTECTING YOUR MAST.
IN cases where a " tabernacle " is not

employed, and the mast buried
directly in the earth, it is as well to
take some precautions against " rot."
First creosote the " foot " of the mast.
painting up the " stump " end Until a
point is reached where the- creosote
will be well above ground level when
the mast is erected. Then take a piece
of ordinary tarred roofing felt, and
Pick one side to the end of the mast, as
illustrated, with small broad -headed
tacks. Wrap the felt round until you
have a small overlap and tack down the
retraining edge. If there is an odd
piece of felt to spare, cut a circle a little
larger than the diameter of the mast -
end, and tack this on before " step-
ping " the -mast. Finally, see that a
little " collar " of the felt protrudes
above ground level when the mast is
in position.

IT PREVENTS ROT.

Creosote and tarred felt are all you
need for this.

CURING LOOSE PLUG
CONTACTS.

A BADLY -FITTING H.T. battery
plug often constitutes a source of

considerable annoyance, and the well-
known " match -stick trick " is at best
a precarious way in which to obtain a
good contact. Use, instead, a strip of
the " silver paper " in which chocolate
is wrapped. Wind this firmly about
the pin of the high-tension plug to the
desired diameter, and gently twist it
into the battery socket until the
contact is quite right.

!ISE SILVER PAPER.

A simple expedient to prevent
crackles due to loose H.T. plugs.

AN EMERGENCY DIAL.
TN the course of experimental work the

need is often felt for an accurately
marked semi -circular dial scale. This
may be extemporised by laying a trans-
parent celluloid protractor on a piece of

" gas -light " photographic paper, ex-
posing to light and developing and
fixing in the usual way.

When dry the " print " should be
trimmed and cut to fit over the spindle
of the component to be calibrated.

ORNAMENTAL MASTHEAD.
THE old-fashioned type of cornice

pole, with heavy, carved ends, is
no longer in favour for house decora-
tion, but it is worth while rescuing one
from the lumber -room in order to
embellish-and protect from the
" weather "-the head of the mast.
The ornamental head will be found, as
a rule, to be a separate piece of wood,
held to the cornice pole by a dowel

IT IMPROVES APPEARANCE.

A cornice pole in the lumber -room
often provides the ornamental mast-

head.

y, MENDE
tRINILIS

AN IMPROMPTU VERNIER.
OCCASIONALLY it is desired to use

a slow-motion condenser for tuning
when no vernier dial is available.

FOR FINE TUNING.

If the leads are kept short this is an
excellent idea.

Under these circumstances one of
the -00005-rnfd. series -aerial condensers
which are now so popular can be
pressed into service in the manner
shown. It is wired in parallel with the
main tuning condenser and while the
latter is being used, is left with the
vanes half -way out. When fine
tuning is required the main condenser
is set as near as possible to the required

ONE GUINEA FOR THE BEST WRINKLE
Readers are invited to send a short description, with sketch, of any original

and practical radio idea. Each week £1 ls. will be paid for the best Wrinkle
from a reader, and others will be paid for at our usual rates.

Each hint must be on a separate sheet of paper, written on one side of the page
only. Address your hints to the Technical Editor, " Popular Wireless," Tanis
House, Tallis Street, E.C.4, marking the envelope " Recommended Wrinkles."

Will readers please note that the Editor cannot, in any circumstances, guarantee
to return rejected Wrinkles, and that payment for published hints is not made
until ten days after they appear P

The best Wrinkle last week was sent by Mr. L. Milnes, Irfon Cottage, Garth B.O.,
Brecs., to whom a guinea is being awarded.

screw. Remove the head with the
screw, if possible, and all that remains
is to screw it into position on the mast-
head. A good coat of varnish will
help to preserve it and add to its
appearance.

DETERMINING POLARITY.
wHICH lead is the positive I This

question may arise in connection
with unmarked accumulators, dry cells,
or mains output. The sketch shows
two quick methods of answering it.
Fill a jam -jar with water, add a table-
spoonful of salt, and immerse both
leads. The negative " feed " will soon
identify itself by the mass of small
bubbles which will gather around it.
The other method, which is quite as
simple, is to obtain an old blue print
and press both leads firmly on to a
blue patch. The negative lead will
quickly " bleach" the print at the point
of contact.

Two handy methodi offinding positive
and negative leads.

station, and tuning is
then completed with the
'00005 condenser. Owing
to the fact that the
capacities are '0005 and
-00005, a movement of
10° on the small con-
denser is equivalent to
a movement of 1° on
the large condenser,
giving a ratio of 10 to 1.

ANODE
TESTER.

MEARLY three years" ago I made an
anode tester, and the
enclosed sketch is how
I made it. Get an old -
type panel - mounting
valve holder and a
valve base, chip and cut
away the bakelite.

Drill hole through the
old -type valve holder
in the centre of the
four sockets, also one in
the valve base, and then
countersink it for the
screw head. Drill two
holes in the side of the
valve base, and fix two
small terminals in them.

Attach wires to the
screw pins on the old -
type valve holder, and
then pull them through
the legs of the valve
base and solder them to
the ends and cut off.

Get a " clamping

OLD
Paive4 Tire
MOUNTING

VAILVE-
Hot. DER

OLD
VALVE
SASE

FOR
'PHONES

OR SLAM -
METER.

screw " and pass it through the holes in
centres of the holder and base the
hole in the old -type valve holder can
be " tapped " to the same size as the
screw pin or the top half drilled a little
larger to allow a nut to sink in.

Afterwards cover over or fill in with a
little pitch or cobblers' wax. This has
proved to be a most useful gadget.

A PLUG-IN SWITCH.
A SIMPLE method of earthing the

1-",- aerial when a switch is not
available is by means of an ordinary
four -socket valve holder. Short-circuit
the filament sockets, as shown in the
sketch, and take leads from the grid and
plate sockets to the aerial and earth
terminals respectively on the set.

Two small plugs (of the grid -bias
battery type) are then connected, one
to the aerial lead, and one to the
direct earth lead. In order to earth

EARTHS THE AERIAL.

Allantalt 76,470*.aZ-
Sock-ea -roviszt

B

73E' re,onasK 6a4tA.

There is much to commend this very
simple method of earthing the aerial

when the set is off.

the aerial it is only necessary to
" plug in " to the " filament " sockets
for reception to the " plate and grid "
sockets as illustrated.

REMEMBER-
" CRACKLED " reproduction with

Q.P.P. is extremely likely to be
due to mis-matching of speaker load to
output valve's impedance. The speaker
manufacturers are best able to help you.

(Continued on next page.)
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RECOMMENDED "
WRINKLES

(Continued from previous page.)

SUSPENDING A BAFFLE.
WHEN suspending - a baffle across

the corner of a room, it is often
difficult to find the exact point at
which the chain or wire should be
fixed to the baffle in order to obtain a
good balance. This is due to the weight
of the speaker being behind the baffle.

This can be remedied by obtaining
four strong screw eyes " and screwing

Obtaining a perfect balance with a
banging baffle.

them into the back of the baffle, one
near each corner. Then get some strong
picture wire, and cut two suitable
lengths, fastening the two ends of one
piece to the two left-hand eyes, and
the two ends of the other piece to the
two right-hand eyes, as shown.

The speaker is then suspended from
the two loops thus formed, the wires
being twisted once round the supporting
nails or picture -hooks.

It will be seen that by adjusting the
wire on either sire a perfect balance can
be obtained, especially if the nails or
hooks are so arranged that they are
towards the corner and not directly
over the speaker.

A SCREWDRIVER FOR
SMALL SCREWS.

AHANDY screwdriver which will be
found very useful for tightening

small screws, such as grub -screws, in
condenser dials, etc., can be made in a
few moments.

Obtain a stout steel knitting needle
from the domestic needlework basket
and heat one end to a good bright red,
and then hammer it out roughly to the
required shape, slightly larger than the
finished tool will be. Now return to
the fire once more, again allowing it to

FLATTENED TO FORM TANG

HAMMER OUT TO TH/S
SHARE FIRST

THEN FILE TO
P/N/SHED SHAPE

A knitting -needle forms the " raw
material " of a home-made screw-

driver.

attain red heat, and then let it cool
slowly by placing in the ashes under the
fire grate.

When cool, the steel will be quite
soft and workable, and the forged end
can now be filed to the size and shape
required. It will be advantageous to
file the end to a nice fine edge which
will enable the screwdriver to manipu-
late screws whose slot is too narrow to
accommodate the ordinary screw-
driver.

Before re -hardening the tool, the
opposite end can be heated and
flattened oat to form a " tang which

can then be driven Into a piece of wood
or small file haft to form a handle. All
that now remains is to harden the
business end, and this is accomplished
by heating to a bright cherry red, and
plunging into clean cold water.

MOUNTING VALVES IN
CABINET.

ANYM constructors have, through
lack of space in a cabinet, their

valves mounted perhaps as shown in
sketch.

RUBBER BdiVe

uhf!

01

"

Protect the valve with a rubber band.

In time there is a tendency for the
valves to work loose, and maybe a
damaged valve is the result.

To remedy this, slip a band of rubber,
an inch strip of inner tubing is ideal,
uncles- the valve holder, and when the
valve is in slip this over the valve, which
will then be held'firmly in place.

Incidentally this is often a good cure
for a microphonic detector. -

LOUDSPEAKER FRAME.
IT is oftentimes found, when fitting

the baffle -board of a loudspeaker
to the inside of a cabinet, that the front
is too thin to allow the baffle -board to
be screwed to the same. It is possible,
of course, to glue wooden fillets to the
front of the cabinet and then screw
the baffle -board to these. I have,

err l'
SOR80

siORf9,

1 -DOWELLING

5/

CABINETi.

712
WOOD F./UE:75

" Sorbo " packing prevents loudspeaker
" boom."

however, found the method as shown
in the accompanying sketch to be a
much better one.

The. " Sorbo," packing gives st little
when the back is screwed on, provided

,.the pieces of dowelling are cut to allow
for this, thus snaking a very firm job,
which is, of course, essential. with as
loudspeaker. The packing will also
absorb tome of the, " boom " which is
usually prevalent with a boxed -in
speaker.

It is 'then quite an easy matter,
when it is desired to take out the
speaker, simply to unscrew the back,
when the whole thing will take out in
one piece.

,

A TERMINAL HINT.
CORRODED terminals are one of

the most common causes of
crackling and faulty reception, parti-
cularly so if they happen to be accumu-
lator terminals.

The usual method of preventing

trouble with accumulator terminals is
to smother them with" Vaseline," but
the constant removal of the L.T. lead,
when the battery requires charging,

 soon wipes this off and the terminals
constantly require greasing at fairly
frequent intervals.

An examination of the accumulator
terminals will show that in the majority
of cases the bottom part of the terminal
consists of a thick washer which is
threaded and screwed down on the
terminal shank until it locks. If this
washer is unscrewed, with the aid of a
pair of pliers, it will be found that there
is a recess underneath. This recess
should be slightly over -filled with

Vaseline " and the washer tightened
up again. The surplus " Vaseline " can
then be removed or smeared lightly
over the rest of the terminal.

It will be found that this dodge will
preserve the terminals far better than
the more usual method, and, once
done, is much cleaner.

&NAmor

RECESS iffn,

1
Permanently clean terminals are the
reward of adopting Ibis " dodge."

CLOCKING THE STATIONS.
1 AM sending you particulars of a
A simple station - finder I made
recently. The diagram is pretty well
self explanatory. The particular con-
denser used in my case was a Formo.
An old clock finger, preferably the large
hand, because the end is fiat, was ob-
tained and fixed, as illustrated, to a
circular piece of cardboard, which in
turn was keyed to the spindle of the

Clermusuour,.
LINE

CARDBOARD
*TEED lbSORNDIE
Braave ScAzw.

1104,-, /5 REREADV
SanDLEE

c'in4D1r7
OREM. CARDBDAR
Peecr E/... Ran

" At a glance " tuning by a simple dial
modification.

condenser by a grub -screw. The dial,
consisting of tine white paper, was
pasted round the outside of the original
condenser dial. The stations can be
marked as located around the dial. In
my case I had the outside circumfer-
ence for medium waves and the inner
for long. The set incorporated a push-
pull device.

ADJUSTING' THAT RADIO-
GRAM.

i_TOW often does an enthusiastic
" amateur shift his cabinet to get
at the back of it when requiring to make
adjustments, and also to remove accu-
mulators !

Many types of radiogram cabinets
may be treated as shown for conve-
nience. Neatly cut out the whole
front panel along the sides a, b, c, d.
To this fix a suitable beading, so that
it is now a good push to fit in again.
Next screw a triangular block in the
four corners of the cabinet to which
the front panel may be screwed.

If the set be fitted with banana plugs
and sockets and fairly slack leads it
can easily be drawn forwards to make
any adjustments by this method.

71ti'Zgaas

Avoids having to turn the cabinet
round to look at the works."

Also by setting the speaker baffle
back on new battens fixed to the side
of the cabinet, room may be made for
accumulators and H.T. batteries at
the front, for those who do not use the
mains.

FIXING NAME TO ACCU-
MULATOR.

ON top of your accumulator will be
found a small margin of pitch.

This makes an -ideal place to affix your
name and address permanently.
' With a small sharp -screw driver,

mark the pitch deeply, similar to
engraving.

/*WE ittl kowre WAX

Establish proprietary rights to your
accumulator by this method.

Next place a small piece of white or
yellow wax in an old spoon. Melt and
pour over the words. When cool,
scrape off surplus wax.

Your accumulator will now have the
name and address fixed against loss and
proof against acid.

RAISING THE BASEBOARD.
IT is often found that screws that fit

the baseboard components snugly
are too long to stop from coming
through the other side. Such an
awkward situation can be overcome
by raising the baseboard as in sketch.

AVOIDS
SCRATCHING
THE TABLE

TERMINAL
STRIP

PANEL

'\%\\<\.X10*.X\XNig...W.:
.ZNN.\\\N\ SX \N. \*.N.
ittT-1

RAISED BASS BOARD

WOOD FILLETS
It won't matter if screws protrude
through the baseboard it it is raised cn

wood fillets.

This also serves to make a thicker
edge for the panel of terminal strip to
be screwed against.
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What's this chap's circuit I
-whatever it is, the new Screened Pentode was designed for it.

He may have the oldest type of circuit. He may have the
latest. He may have designed his own circuit, or it may be the
outcome of the scientific researches of a vast radio organisation.
It may be a three -valve, four -valve, five -valve A.C. set - but
whatever it is, if if now employs one or more screened grid
valves this new Mullard Screened Pentode will plug into it.

That is one of its great advantages. Not only does all the
Power of the Pentode design of valve come into the first stages

of the set, but all those old doubts which have always arisen
when contemplating new valves - all those old special circuit"
pitfalls, are overcome. Ask your dealer about it. You remember
the difference it made to your speaker stage when Mullards
first originated the Pentode - so now plug in a Screened Pentode
and bring Pentode Power into the early stages-bring your
old receiver up to date.

TYPE V.P.4 Price 176 TYPE S.P.4 Price 176
ASK T.S D. Whenever you want advice about your sat or about your valves ---ask T.S.D.-
Mullard Technical Service Department-always at your service. You're under no obligation

whatsoever. We help ourselves by helping you. When writing, whether your problem

is big or small, give every detail, and address your envelope to T.S.D., Ref. C.M.N.

V.P.4
S. P.4
Nfil
TH'E  MASTER  VALVE

VISIT US AT
STAND No. 71

The Mullard Wireless Service Co Ltd,, Mullard House, Charing Cross Road, London, W .0 .2
Arks
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, in ANY CIRCUIT mean

EFFICIENCY
'THE COMPLETE
POLAR RANGE AWAITS
YOUR INSPECTION ON

STAND 93
sommiRADIOLYMPIARImm

POLAR DIFFERENTIAL
Insulated spindle. Improved
design. Supplied with knob.

.0001 , .00015,00033%. I

(each side)

WINGROVE & ROGERS, LTD.
i 88-1 89, STRAND, LONDON, W.C.2.

FOLAR WORKS, OLD SWAN, LIVERPOOL 'Grams: Compoundtd, Estrarid
c2 3328

Sir. L. S. Llurarennes'
JrenntdaA Director
of Aerialite Ltd.

I have produced
THi FINEST AERIAL

Rliql.1
fE*5

SUPER AERIAL

TIR Al
II 5tronds

4f RD Copper \A'll re

THE success of Aerialite Aerial Wire last season i0
convinced me that wireless enthusiasts definitely

appreciate every step made in the progress of radio repro-
duction, that I have now produced a super aerial,
LEVENSTRAND, which BETTERS THE BEST.
This super aerial has a larger copper surface than
any other On the market, which ensures better
results than have ever been possible before.
Double thickness of the now famous Aerialite
covering ensures perfect insulation, and our
stupendous offer of E200 FREE LIGHTNING
INSURANCE with every coil is your  guarantee
and safeguard from lightning. LEVENSTRAND
is absolutely guaranteed to give better results,
more stations and greater volume.

THERE IS NO STEEL WIRE. IN
LEVENSTRAND.

50 ft. 1/9, 75 ft. 2/6, loo ft.

33,'6.PEIRCOILITUIlE EARTH TUBE
PERCOLITE proves how all important is a good earth. This 'mproved
chemical earth gives remarkable results compared with any other.
Percolite will definitely improve reception and is the world's best earth
by test. Simple to fig, Percolite is the earth that gets right 4r, gritdownto it. PRICE ..1E0/11.1"
AERIALITE 7 -STRAND PURE COPPER AERIAL. You can still
obtain AERIAL1TE. 7 -strand Pure Copper Aerial Wire in boxes.' Prices :so ft. 113,15 ft. 1/10, too it. 2/5. From yo.ir dealer or direct from:

AERIALITE AERIALITE MOUSE
. AMBER ST., MANCHESTER

SEND FOR
NEW POLAR
CATALOGUE

POLAR
CONDENSERS -

POLAR

The Pialarfast- and slow-
motion'ciSndenser. Marie
in aluminium. B a I
hearings. Robust con-
struction and rigid frame-
work as illustration.

.0005 6160003.

POLAR COMPAX
Solid dielectric. Suitable for
tuning or reaction. Supplied
with knob.
 0005, .0003,  00015,
0001,00005 1 21 6

1 POLAR APERTURE
Latest design. Slow - motion
control. Baseboard mounting.
Pleasing ' appearance. Fitted
la mpholder.

.0005, .0003 716

Get your
Copy Now!

/01)must have ANSWE on

Football
Annual (now on

sale). It is packed with facts

and. figures indispensath English
ble to the

- Soccer Fan." 0
League Fixtures arranged under

Club 'Headings,
Cup Tie dates,

International
1\ latches,

and

details
about new. players are

given clearly and concisely.

y book. is so arra
this hand

nged

that yu can fill in the results

of your
o

team's matches through-

out the season.

ANSWERSFL ANNI1A1
OOTBAL

3°.
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FIG 2

THE form of aerial mast set out lelow
is suggested as a means of making
those useful objects pleasant to see

while not involving great outlay masts
of this kind, in fact, can be easily con-
structed by an amateur.

Instead of the round pole, the mast
proposed is built up of ordinary straight,
sound tile -battens fixed to central spacing
blocks, put at regular intervals in its height.

A Skeleton Frame.
The usual tile -batten is 11 in. by in., and

can be bought in lengths of some 12 ft.
at only, say, 3/- per 100 -ft. run, so that the
material is cheap enough. It can be built
up in the mast in such a way as to form a
kind of skeleton frame, light and open
so as not to present large surfaces to the
wind and at the same time form an object
of some artistic pretention, agreeable to
view. The.spacing blocks can be made of
odd bits of deal. The drawings of the
proposed system of mast construction
given explain themselves, as the method is

p, T15TIC ARM/
MASTS

A novel method of constructing a strong
and pleasing -to -look -at mast from
lengths of lt-in. by ;-in. wood. The
material is inexpensive, and the simple

work is described --
By A. TREW.

very simple ; thus, Fig. 1 is a general
elevation, to a 'small scale ; Fig. 5 gives
details of a mast at Various levels ; while
Fig. 2 shows plans -(or cross 'sections) of
the mast, showing various forms it can take,
according to the height of the proposed
mast and the shape of the intended cross-
section of it. It also shows the regularly
spaced blocks to which the battens are
nailed, and, too, presents methods of design
for a three- or four -batten mast, the larger
number of battens being, of course, for the
higher masts.

It will be seen here that the sides of the
mast incline inwards towards the top at a
suitable slope, The spacing blocks will
therefore be smaller towards the top of the
mast. Fig. 4 suggests how the joints are
to be made if more than one length of
batten is needed to make up the higher
masts they can be either butted or

lapped " at the ends, and secured to
spacing blocks at and near the required
joint.

Ornamental Spacers.
The top of the mast could be capped, and

a ball and finial, or vane, added if desired.
It should be noted that it is not necessary

to run all the battens up the full length of
the mast, and some of them would stop
at a suitable spacing block, and be finished
off with a pointed top to improve appear-
ances-see Fig. 5. The battens can be
used as purchased, or, if. a better finish is
desired, they can be wrought. The spacing
blocks, also, could be cut to ornamental
shapes, as shown in Fig. 3. For preserva-
tion the battens, etc., could be, as the
lengths are cut, or when the mast is made
up, coated with some wood preservative, or,
if the parts have been wrought, painted
white or finished in aluminium.

It is presumed that the mast, when
finished, is to be fixed to a wall or other
solid structure, with wrought iron staples,
otherwise the mast can easily be secured
in some other way at the ground level
according to the,particular case.

The aerial wire, etc., can be attached to
the mast in the usual manner, and, should
further firmness in the mast be required,
stay wires can be added as in the larger class
of flagstaffs.

From an actual mast 19 ft. high, made
in the mode described, it has been found
that the assembled structure is light, rigid,
and of pleasing appearance.

Should anyone adopt the above -described
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system of mast construction, the result
will also be satisfactory in every way in
appearance and use.

STATION INFORMATION
LUCERNE.-Among the interesting facts

that emerged at the Lucerne Conference was
this : that the total number of existing and
projected European broadcasting stations is
232.

* * *

PLYMOUTH.-The earth system at the
Plymouth station consists of 21 plates, each
8 ft. by 3 ft., buried to a depth of 9 ft. in a
semi -circle of 25 ft. radius, in the yard outside
the transmission -room.

LAHTI, FINLAND.-The new wavelength to
be used by Lahti next year is 1,145 metres.

*

RUMANIA.-The " Radio Romania " sta-
tion has been allotted the wavelength of 384-5
metres when it comes into action next year.
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THE MIRROR OF THE B.R.C. By 0. H. M.

MORE NEW B.B.C. STATIONS
The Return of Percy Scholes-At the Show, etc.

THE. B.B.C. plans for re -arranging wave-
lengths consequent upon the adoption
of the new wavelength plan are now

taking shape. With the opening of Droit-
wich the various Regional transmitters will
shed their National waves for the benefit
of new stations in those parts of the
country at present inadequately served.

It seems certain that there will be new
stations at Inverness and in Norwich and
that Newcastle will maintain its own wave.
Another effect of the changes which will
not be so popular locally is the probable
synchronisation of Plymouth, Bourne-
mouth and Newcastle.

A great struggle has been going on about
the future of Plymouth. On the one hand,
there has been the eager aspiration of Mr.
E. R. Appleton, West Regional Director ;
while on the other was the steady pressure
of the London Headquarters. The latter
has won.

Lady Snowden Active.
Those who thought that Lady Snowden's

influence on broadcasting would cease with
her withdrawal from the Board of Governors
were sadly mistaken.

Lady Snowden is more keenly interested
in broadcasting than ever before, and
with the signal advantage of being able
to criticise both with independence and
authority.

Much will be heard from her, both in
print and on the public platform.

Musical Homes.
The return to the microphone of Mr.

Percy Scholes wilt be an event of lively
interest to that large body of listeners
who still remember his stimulating and
pleasant personality in the early days of the
B.B.C. This time Mr. Scholes will under-
take a series of programmes entitled
" Musical Homes."

Tho intention Is to depict the early
lives of certain composers in their own
domestic environment, making them crea-
tures of flesh and blood rather than classical
abstractions.

Ssigeti.
British listeners can look forward to at

least one rare treat this autumn when
Szigeti, - the distinguished Hungari an
violinist will give a special recital con-
ducted by Failioni, of Budapest.

An American Cheerio.
The B.B.C. is considering the relay from

the United States of the famous " Cheerio "
hour, which is broadcast regularly by the
N.B.C. It owes its origin to Charlie Field,

DRESSED FOR A BROADCAST REVUE

The summer -time costumes of these artistes were not worn for comfort, but
were rendered necessary by the tad that their turn was televised by the B.B.C.

great friend of ex -President. Hoover's and
a noted American idealist.

It will be interesting to sample what the
American regard as " encouraging " pro.
gramme material.

B.B.C. at 0:ympla Radio Show.
Here is some further information about

the variety programme and the revue
which are to be presented in the specially -
constructed theatre and at which audiences
of about two thousand people will be able to
attend in the National Hall. On the open-
ing day, August 15, the variety programme
will be given from 6 30 to 7.45 p.m. and
the revue from 8.25 to 9.40 p.m. On other
days during the run of the Exhibition the
revue will be given in the earlier and the
variety programme in the later period.
The revue and each variety bill will be
relayed in the National and Regional
programmes on Friday, Saturday, Monday
and Thursday, August 18th, 19th, 21st and
24th respectively, and all or part of the
programmes given each evening will be
rebroadcast in the hall by means of an
amplifier designed by the B.B.C. and feeding
a number of loudspeakers.

This apparatus
may also be used
for feeding current
programmes to
Olympia for demon-
stration purposes,
over a land -line
connecting Bro ad.
casting House with
the Exhibition.

At the time of
writing these notes
the cast of the revue
is not complete, but
Anona Winn and
Paul England are
among the artistes
so far engaged. The
show is being devised
by John Watt and
Harry Pepper, and
that is quite suffici-
ent to ensure its
success.

(Continued on page
668.)

BY G.T.KE LS EY
Weekly jottings of interest to buyers.

IN the construction of most H.F. types
of sets these days a sheet of copper
foil is required over the baseboard.

One would hardly call it the ideal way of
doing the job, for, apart from the difficulty
of fixing, the foil is apt to show every
finger mark.

Necessity is the mother of invention.
Here was another little problem to be
overcome, and to Messrs. Peto-Scott goes
the credit for having found a way out by

the introduction of an entirely new and
patented process for the treatment of
baseboards.

Pete -Scott " Metaplex.." baseboards are
as easy, in fact easier, to work with than
the ordinary baseboard covered with foil.
Moreover, they do look respcct%ble.

A New Process.
I am afraid I must not give away the

secret of the processes involved, but at
least I can tell you that they are ordinary
plywood baseboards sprayed with " that
little something that some others haven't
got."

These new Peto-Scott metallised base-
boards are quite efficient in use, and you
can solder on to them in just the same way
that you can on foil. They have a sand-
blasted aluminium appearance, and the
prices are quite reasonable.

R. & A.'s Well -guarded Secret.
Rumour has it that a bombshell of the

first magnitude is about to be dropped
on the wireless world by our old friends

Reproducers and Amplifiers at Wolver-
hampton. Perhaps I know sufficient about
it to know that the rumour is not without
foundation.

At any rate, they have had the equiva-
lent of sentries with fixed bayonets on the
doors of their labs. for some months past,
and that sort of thing isn't usually done for
the fun of it.

However, to avoid all risks of my being
" bumped off," perhaps I had better say
no more about it at this stage except to
suggest that if you are contemplating the
purchase of a new speaker, it might be
worth while to wait for another week until

(Continued on page 664.)

NEXT WEEK
Our next number of ' P.W." w:li Le the

specially enlarged
EXHIBITION NUMBER with
GREAT GIFT SUPPLEMENT

in Photogravure.Out on USUAL
Tuesday. ORDER NOW. PRICE.
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UNIVFRTAL THREE

PLUG IT INTO
ANY 200 -250 -
VOLT MAINS

IT is doubtful if the mains
receiver of the future, unless
of particularly powerful type,

will incorporate a mains trans-
former, even though it is intended
for use on A.C. supply mains. It
will have a rectifier for the H.T.,
but the heaters of the valves will
be fed with " pure " mains power
without any interposition of a
step-down filament transformer.

Indeed, the valves will either be
. of the full -voltage, mains type or
they will be fed in series with the
mains supply with a barreter or
breakdown resistance in circuit.
Sets with these valves will be of
the universal type, for they will
operate equally well on either
D.C. or A.C. mains, without the
slightest alterations in the circuit
or the method of attachment to
the supply.

saving in Cost.
This will introduce a great

saving in cost of construction as
well as size of the design, while
the operation should be no more
expensive. The fact that the sets
will be available for either D.C.
or A.C. will widen their appeal and
usefulness by a very great extent.

*

Unlike the ordinary all -electric receiver, the "Uni-
versal " Three can be used on either A.C. or D.C.
mains without the smallest readjustment or re-
arrangement being made. It is thus the ideal receiver
where the mains supply is liable to be altered or in
cases where a move to a new district is a possibility.

Designed and Described by the
" P.W." RESEARCH DEPARTMENT.

USE THESE PARTS

EASY TO
BUILD

ONE MODEL FOR
BOTH TYPES
OF SUPPLY

Though everybody admits that
the type of set we have outlined
will undoubtedly be the set of the
future, it does not appear to have
been recognised that there is no
need to wait for the future before
the ideal can be put into practice.
With the low -consumption D.C.
valves now on the market it is
possible to build a universal
mains set right away, as we shall
show in these pages.

There are plenty of suitable
mains valves of the low-cutrent
heater type that can be pressed
into service on such a design, and
in the set whose details we shall
give you here we have used the
well-known '25 -amp. valves made
by Marconi and Osram.

Circuit Details.
The circuit -chosen is a straight-

forward one, utilising an ordinary
screened -grid valve followied ,by a
leaky -grid detector and a trans-
former -coupled L.F. amplifier.
The circuit arrangement is shown
in the theoretical diagram, 'e here
it will be seen that the first coil is
one with a separate aerial winding,
not an auto -coupled arrangement.

(Continued on next page.)

FOR EXCELLENT RECEPTION

Component. Make used by
Designer.

Alternative snakes of
suitable specification

recommended by designer.
Component. Make used by

Designer.s

Alternative makes of
suitable specification

recommended by designer.
2 0005-mfd. tuning con- Polar No. 2 S.M. Utility, J.B. 1 screened B.F. choke Graham Farish H.M.S. Bulgin, Telsen, Wearite

densers 1 L.F. transformer R.I. " Difeed " Lissen, Farley
1 pair matched screened Telsen W.287 - 1 output transformer Ferranti 0.P.M.8

dual -range coils 3 five -pin valve holders W.B. Telsen, Benjamin, Lissen
2 4 -mid. fixed condensers T.C.C. type 8) Dubilier 1 double -pole on -off switch Bulgin type S88 -
2 2-mfd. do. do. Dubilier 9200 - 1 combined mains plug Bulgin type F.15 -
1 .25-mM do. do. Telsen small type - and '5 amp fuses
1 1. -mid. do. do. Telsen small type 1 metal rectifier Westinghouse H.T.7 -
1 .005 -mid. do. do.
1 .0001-mfd. do. do.

Dubilier 670
Dubilier 670

-- 4 terminals Belling & Lee type R Goltone, Clix, Bulgin,
Igranic, Eelex

1 .0003-mfd. differential Telsen type W185 Polar, J.B., Ready Radio 1 mains resistance Bulgin M.R.5 -
reaction condenser 1 panel, 16 in x 7 in. B.R.G. -

1 1-megohm grid leak with
wire ends

Dubilier 1 watt Goltone, Lissen, Igranic 1 " Metaplex " baseboard,
16 in. x 12 in.

Peto-Scott -
1 30,000 - ohm resistance Graham Farisb Dubilier 1 cabinet to suit above Peto-Scott -

with terminals or wire
ends

1 1,000 -ohm do.

" Ohmite. -

do. do do.

1 terminal strip, 5 in. x
2 in.

B.R.G. -
1 600 -ohm do. do. do. do. 1 terminal strip, 81 in. x B.R.G. -
1 350 -ohm do. do. do. do. 2 in.
1 10,000 -ohm wire -wound Igranic 2235 6 Lewcos, parley, wafted 5 yards insulating sleeving Goltone -

potentiometer 7 yards 18 -gauge tinned Goltone -
1 L.P. smoothing choke Lissen L.N.5301 Ferranti, RI., Wearite,

Va 'l ay
wire

Flex, screws, etc. - - -

*
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This is most important, for the aerial
and earth terminals of the set must be
electrically (from a D.C. or A.C. point of
view)- disconnected from the " earthed "
points of the receiver. This is essential
if the set is to be completely immune from
)such aggravating things as live earth or
aerial terminals, a state of affairs that will
exist when it is used on D.C. mains with
positive earthing or on normal A.C.
supply mains.

A Question of Capacity.
It might be argued that the 005-mfd.

condenser in the secondary to earth circuit
might render the passage of A.C. to the
aerial and earth possible, and thus nullify
the statement' that the primary winding of
,the coil is free from mains potential.
)This might be the case if the condenser
were large enough, for if it were of the order
of 4 mfd. or so it would undoubtedly pass
'quite a considerable A.C. current, though
it would be a complete stopping device
for D.C.

Being of the order of .005 mfd., however,
the reactance of the condenser is high, and
negligible A.C: passes through it, though
from an H.F. _point of view it is of ample
size and constitutes practically a dead
short. The secondary of the coil is connected
across the grid of the S.G. valve, whose
output is coupled to the detector through
a normal H.F. transformer scheme.

This is done both in the interests of
selectivity and of simplicity of construction,
for it allows the moving vanes of the tuning
condenser to be at earth potential without
any need for series condensers or shunt -fed
circuits.

AN 'EFFICIENT
LAYOUT

Despite its universality,
the set has no com-
plications, and its sim-
plified layout and easy
handling can be judged
from the well-balanced

panel.
The wiring diagram
below further illustrates
the comparative sim-
plicity of this remark-
ably efficient receiver,
which is designed to
work on any 200/250 -
volt mains, whether of

D.C. or A.C. type.
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Differential reaction is applied from the
anode of the detector, which is in turn
coupled to the output valve through a
transformer. This latter should be chosen
to be able to carry a reasonable anode
current without- serious loss of primary
inductance, for with the possibility of the
set being operated on mains of only 200
volts we cannot afford to lose any potential
through shunt -fed transformer resistances.

Concerning the Rectifier.
The anode circuit of the set is fed from the

mains through a dry rectifier, which can
be left in position whether the receiver is

on D.C. or A.C., or can be short circuited
or left out for D.C. operation without

' affecting the results in any way.
The smoothing choke should be left, and

the decision concerning the use or not of
the rectifier on D.C. must be left to the
constructor. If he is likely to change over
from D.C. to A.C. in the near future he
might as well use the rectifier at the start,
and he will have to make no alterations at
all when the mains change their character.

The mains resistance that is connected
between the set and the mains is retained, no
matter what the supply system, though if

VALVES AND ACCESSORIES
WE RECOMMEND

VALVES.--S.G., Marconi or Osram D.S.
Detector, Marconi or Osram D.H. Output,
Marconi or Osram D.L.

ACCESSORIES.-Aerial and Earth Equip-
ment. Electron " Superial " ; Goltone
" Akrite " ; Radiophone " Receptru
down lead ; Graham Farish " Filt
earthing device ; Bulgin lightning switch.

LOUDSPEAKERS.-W.B., Ferranti, R. and A.
Marconiphone, Blue Spot, Rola, H.M.V.,
Epoch, G.E.C., Atlas, Ormond, Celestion.

.4(

*
the rectifier is done away with the 4-mfd.
condenser that is shown connected to the

' junction between the rectifier and the
smoothing choke can be omitted.

Heaters in Series.
The heaters of the valves are connected

in series, and it is important to note that
the detector valve is the last of the chain.
In other words, it is wired so that one side
of its heater is at the negative end of the
mains supply. This is not only important
where the mains are D.C., for it is advisable
to have the detector heater at " earth "
potential, no matter whether the mains
are D.C. or A.C., though, of course, the
question of mains polarity does not come
into it where the A.C. type is concerned.

A mains plug with combined fuses is
used for connection between the set and

(Continued on page 656.)
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FIRST RELEASES NEW
SEASON'S PROGRAMME

G.E.C. Superhet 5
For A.C. and D.C. Mains f14140

HIRE PURCHASE TERMS-
Deposit Li . 5 . o and 12 monthly payments
of LI .5.0. (Release dates : A.C. Model
August 21, D.C. Model September is.)

G.E.C.Battery M.C.3

( including Batteries ) f 5.11.6
HIRE PURCHASE TERMS-
Deposit to/- and 12 monthly payments of
oh. (Release date : August 21.)

NATIONAL See the complete range

RADIO of G.E.C. Radio Products

EXHIBITION on the G.E.C. Stand. 

Made in England

THE SETS WITH THE BIG

NAME BEHIND THEM
Advt. of The General Electric Co. Ltd., Magnet House, Kingsway, London, W.C.2
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the mains, the resistance being connected by
a couple of conveniently lengthened flexibles
to the points in the set shown in the dia-
grams. It should be noted that this re-
sistance must be so placed that it will not
be too donfined with regard to air space,
for it gets quite hot, and the heat must be
dissipated.

A convenient place is on the back of the
cabinet, the latter not being pushed close
up to a wall or cupboard, but allowed to
remain fairly well out in the open.

Mains Switching.
The mains switch on the set at the back

breaks both poles of, the mains, and thus
completely isolates the interior of the set
when in the off position. This makes it
quite safe to carry out any alterations to
the wiring or connections to the heater
resistance while the set is connected up,
so long as the switch mentioned is " off."

The operation of the set is perfectly
normal, the two tuning condensers working
independently of one another. - There is
thus no gangirig or trimming to be done,
and the aerial circuit potentiometer volume
control is obvious in action. Reaction is
normal ; in fact, the " Universal " Three is
as easy to handle as the simplest of battery
sets, though it. will give all the advantages
of mains drive.

Preliminary Tests.
The normal time for the valves to heat

up (one of the most annoying things in
mains radio, in our opinion) will pass after
switching on, so that before trying the set
it will be necessary to wait half a minute
or so to see if it is " alive." This test is
essential when D.C. is employed, for in
this case the polarity of the mains counts,'
and the mains plug must be inserted the
right way round.

The quickest method of testing for
" life " is to switch on and off quickly
(after the set has warmed up), listening for
clicks in the loudspeaker. Another method
is the use of reaction, plops in the speaker
denoting that all is O.K.

If the set seems dead
try reversing the mains
adaptor that plugs into
the 'electric light or
power socket, and
listen again for the
results of the same
tests. On A.C. this
procedure is not neces-,
sary, for we are not
concerned with any
need for polarity : the
dry rectifier corrects
that for us. In 'the
case of D.C. it cannot
assist; it merely passes
the unidirectional cur-
rent when it is in the
correct direction, and

NO MAINS
TRANSFORMER
is employed in this de-
sign, which features a
dry metal rectifier that is
permanently connected
for both A.C. and D.C.
The ingenious circuit
arrangement by which
this is made possible is

shown below.
'4C

These are of rather high value for the
set in question, for the heaters of the
valves take only .25 amp., and the H.T.
circuit a mere 28 milliamps. Thus the 1 -amp.
fuses do not really protect the set in the
circumstances.
Choosing the Right Fuses.

The best thing to do is to specify .5 -amp.
fuses with the holder if the component is
to be bought from the manufacturers
direct, or by post from a dealer, while if the
mains plug is purchased over the counter
the dealer should be asked to change the
fuses for the -5-amp. size.

The fuses are changed by the simple
procedure of unscrewing the two terminals
on the bolts running through the plug
(with the set disconnected from the mains,
of course), when the plug section of the
holder will come away from the rest,
leaving the fuses protruding. They are
kept up against the back of the plug pieces
by means of spiral springs, so when the
fuses are removed care must be taken that
the springs are not lost or damaged.

The value of the fuses will not be affected
either by the voltage or by the type of
electricity supply, for all adjustments for
voltage, is made on the mains resistance,
while the style of supply is immaterial
in a " Universal " set.
Resistance Connections.

In the connections of the mains
resistance it will be found that one
of the four terminals is marked 3V,
and this is treated as the " common." ter-

minal, one of the two
connections from the

THE THREE
VALVES

have their heaters con-
nected in series, and are
supplied with current
via the special resid-
ence shown in the fore-

ground.
Note that there is only
one mains input plug
for either A.C. or D.C.

completely stops it when
it is wrongly applied.

Before we end. this
description we should
like to say a few words
about the fuses used in
the "Universal " Three.
These are contained in
the combined mains
plug and fuse box,
screwed on the back
of the baseboard, and
as supplied by the
makers the box
normally contains two
1 -amp. cartridge fuses. '

set being taken to it.
The other three

terminals are marked
200/210, 220/230, and
240/250 respectiVely.
TO one of these
should be joined the
remaining lead, the
terminal being chosen
in accordance with
the voltage of the
mains with which the
set is to be used.
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"My friends are
simply amazed at
the performance"

(Sgd.) C.J.D., Weaste

Most of the leading set -makers fit
Exide Batteries for L.T. or Thydex
Batteries for H. T.

ittiOCX
b' Exi&

DRY BATTERIES
FOR WIRELESS

Obtainable from Exide Service Stations and all reputable dealers. Exide Service Stations give service on every make of battery
Exide Batteries, Exide Works, Clifton Junction, nr. Manchester. Branches: London, Manchester, Birmingham, Bristol,

Glasgow, Dublin and Belfast. Dx lox
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FROM THE TECHNICAL EDITOR'S NOTE BOOK

A NEW AUDIRAD " CHOKE
*
DRACTICALLY coincident with the Radio
1 Exhibition, Messrs. Radio Instruments are
introducing a new model of their famous " Audirad "
choke.

This component is, of course, an ingenious com-
bination device embodying in the one compact unit
both L.F. and H.F. choking systems.

It can bMused in any position in a circuit occupied
by an ordinary L.F. smoothing choke. but it not only
provides efficient. L.F. smoothing, but also acts as a
suppressor of H.F. irregularities.

This the nor-
mal L.F; choke
is unable to do.
And inasmuch as
H.P. interference
from the mains
is frequently ex-
perienced, it is
often necessary
to employ an
H.F. choke in
order to deal with
it.

The new R.I. " Audirad "
Choke.

and wired as any other choke.
The H.F. " stopper " embodied in it in no way

detracts from its performance as an L.F. choke; in
fact, as will no doubt be appreciated by all, it actu-
ally improves it.

Further, the H.F. suppression is independent,
perhaps, to some extent, assisted by the skilfully
constructed L.F. section.

In appearance an " Audirad " has no peculiar
features, and its size compares favourably with any
single -function choke. Indeed, in view of its high
electrical efficiency it can be considered as being
unusually compact.

The new model has a much lower resistance than
the original one ; it is now only about 500 ohms,
which is a most attractively low figure. Nevertheless,
its high inductance at heavy currents is fully main-
tained. This has been achieved, I should imagine, by
the provision of a heavier core and a reduction of wire.

Anyway, whatever the method, the result is
strikingly effective.

The E.F. " stopping " has been Improved. Origin -

So the " Audi-
rad'' saves at
least one extra
component and
the additional
wiring entailed
by its use.

It presents
no complications
at all in its appli-
cation, and it is
as easily moruited

ally very good, it is now nothing short of excellent.
Further, an additional terminal is provided, and
this connects to the junction between the H.F. and
L.F. sections. Therefore the component can be used
as an H.F. choke pure and simple, if desired, and the
way is also -wide open for its application to numerous
special and novel filter and smoothing circuits.

This versatility should strongly appeal to the
home constructor, for if he purchases an " Audirad "
instead of an ordinary L.F. choke for a loudspeaker
output circuit or a mains set or unit (it costs no more
than most and rather less than some) he gets a very
efficient L.F. choke, with, if he wants to use it, the
useful automatic H.F. suppression, plus the poten-
tialities of future application to many other tasks.

At 8s. 6d., the price of a quite ordinary L.F. choke,
this new " Audirad " seems to me to be one of to-
day's best radio bargains, and I cannot see how it
can possibly fail to prove one of this season's greatest
successes.

*
THAT CAR RADIO

I recently described, in this page, an H.T. con-
verter for car radio made by the Electro Dynamic

The E.D.C.C. H.T. Converter for Car Radio.

Construction Co. But in. some Way-you know how
these things happen-my notes were illustrated by
a small E.D.C.C. anode converter and not the
special car model.

However, you can now see exactly what this
latter looks like if you examine the illustration repro-
duced herewith.

It shows the car converter removed from its
special water -tight case, and reveals something of its
clean, compact construction, though to appreciate
this fully you must examine the thing itself.

*
THE USE OF SUPPRESSORS

* . 4(

The ignition system of a motor -car can be com-
pared to a series of wireless spark transmitters.
Each sparking plug is the focus of an oscillatory
discharge, and every time it operates in order to
explode the petrol mixture in the cylinder a train of
ether waves is sent out.

These do not cover any very great distance, but
they go far enough seriously to interfere with re-
ception on, a receiver fitted to the car itself. And
the trouble is, the interference is practically " un-
tuned," i.e., it can be heard all round the dial and
cannot be timed out like a broadcasting station.

There are two ways of dealing with such inter-
ference, and they both have to be applied at the
source of the trouble.

A set of Dubilier Suppressors. One is shown
connected -to a sparking plug.

Firstly, a set of screened plugs can be used in
conjunction with screened wiring, or, secondly,
suppressors can be placed on the plugs.

This latter is the simpler method, and it is
thoroughly effective. Suppressors can be fitted by
anyone, and if properly designed they do not in any
way interfere with the functioning of the normal
petrol engine.

They are specially made high resistances, and they
stop the ignition system from being an oscillatory
and rather effective radiating circuit.

Dubilier are making' these special suppressors for
car radio, and those I have examined and tested are
perfectly satisfactory in every way.

Personally, although I wouldn't mind using
Dubilier suppressors, I should hesitate a long time
before putting on my car suppressors made by any
firm with which I was not fully acquainted.

ONE is often asked to make provision
for listening in two widely separated
rooms of a house : one for winter use

and one for summer. The solution of the
problem is up to you. If the set has an
independent loudspeaker the usual prac-
tice is to run flex leads where required.

An objection to this method is that if
fading occurs there is no means of increasing
reaction apart from a tiresome journey
downstairs and up again, by which time

TWIN AERIALS
Some useful installation hints.

.4(

the fade has probably vanished and the
set gone into oscillation. In the case of a
set with built-in speaker the method is
impracticable, as it means buying an extra
speaker and fitting external terminals.

An- effective way out of the difficulty is
to iustal two aerials. A separate aerial is
taken from a common mast and stayed to
opposite chimneys, the leads -in going to
the rooms in which the set will be used..

There are no objections to this plan except
on the grounds of unsightliness, and experi-
ence, shows this fear to be groundless, two
aerials being scarcely more noticeable than
one. The cost is negligible, and where the

The sketches show a double lead-in to the left,
and twin aerials on the right.

set is shifted only once or twice a year the
system is the ideal one.

A method that might suggest itself at
first sight is a tapped lead-in. This
is, however,, bad practice, for there
will always, be some 30 or 40 feet of useless
wire attached to the aerial, and in addition
the risk of the end of the lead-in not in use
coming into contact with a metal object and
earthing the whole aerial. The result would
be a most puzzling stoppage of signals.
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elementary
Watson...

-WITH AN ALL-IN-ONEll

Standard Model "
One" Radiometer for
Battery Sets only, as
shown here. 1216Price

Be Luxe Model for Battery A
Sets, Electric Receivers
and Mains Units. Price min
£2:2:O

:- . .......... A 1111111111fis*

 "The invaluable assistance of an `All -in -
One' Radiometer enabled me to track down
the trouble with this radio set very quickly.
The transformer was burnt out. If the fault
had been anything else, however, I could have
traced it just as easily and as quickly with
this marvellous instrument to help me. "

The "All -in -One " Radiometer well deserves
its name " The Sherlock Holmes of Radio."
Every radio owner needs it, because by its aid
he can be assured of perfect radio performance
at all times. The "All -in -One " tests valves,
circuit, batteries, condensers, transformers,
and any other components, registering a
verdict on each in a few moments.

There is no other instrument in the world like
the "All -in -One " Radiometer. Ask to see it
demonstrated at your radio dealers, or write
direct to PIFCO LTD., High Street,
MANCHESTER, or 150, Charing Cross
Road, London, W.C.Z.

EP RI
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YOU may find,
perhaps, a
couple of radio

stations .marked on
your broadcasting
map in a more
northerly position
than that of C J C A,
which is situated at
Edmonton, Alberta,
Canada. Edmonton,
however, is the most
northerly regular broadcaster in the
Dominion of Canada, and hence it occupies,
also, the rather proud position of the most
northerly broadcaster in the New World.

Right in the north of Canada, where
bleak winds whistle and snow
blizzards sweep the countryside,
nestles the most northerly regular
broadcaster in the New World-
C J C A., Edmonton - the station

described on this page.
By J. F. STIRLING.

*

An Improvised Studio.
CJCA, .Edmonton, Canada, first

vibrated the ether on the night of May 1st,
1922. The station, was. foUnded by the
Edmonton JoUrUal,, Limited, which concern
Still retains the ownership and control of the
station.

in those days C J c,.A was a very small
affair. - A Marconi transmitter, known as

PRESENT TRANSMITTER PANEL

So hard -worked has the Edmonton station been since its inception
that the transmitter has been changed several times. It does not
confine its work to broadcasting entertainment, but conducts other

very useful services as well.

the Y.0.3, together
with an improvised
studio and a carbon
microphone or two,
Was all ' the equip-
ment it possessed.

Nevertheless, so
successful did the
Edmonton station
become that, after
two years' working,
a new 500 -watt

Marconi transmitter was installed. The
broadcasting accommodation was entirely
redesigned and. enlarged. Studios were 
added, and incidental equipment was pur-
chased.

December, 928, saw another enlargement
of C J C A. On Decemher 18th of that
year an entirely new C J C.A was opened.
This broadcasting station- had its trans-
mitter located some ten miles from the
city of Oliver, Alberta, and its studios in
the Journal building at Edmonton.

This is the station which now operates,
in the northern parts of Canada, and whiCh

serves the areas of the Arctic
even as far as the frozen
coastline of the extreme
north.

Newspaper Control.
CJCA at present works

on a wavelength of 517
metres. A -100 -ft. five -strand
flat-topped aerial, supported
by two 150 -ft. steel masts,
serves to fling off. the Arctic -
bound broadcasts. Twine-
. diately below the aerial is
the transmitting house, a
lonely -looking place, which
houses the modern trans-
mitter of the station and
the various control units.
Power for the transmitter is
brought_ by cable _line from
Edmonton, some ten miles
distant.

At Edmonton the station's
studios are located. These
form part of the building
which is occupied by the.
offices and other departtnents
of the Edmontdn Journal-,
Canada's most northerly
newspaper.

Station C J C. A's, pro-
grammes are split up into
two main sections.

First, these is the ordinary
local broadcasting service-
a service which is more or
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less like the ordinary run of all such broad-
casts. Then, on certain days of the week,
the station runs a " special northerly
service," that is to say, a broadcasting
programme which contains news and other
matter of special interest to the lonely
and the often ice -bound settlers and trading
communities at the Arctic coast around the
McKenzie Delta, in western AlaW,, and
even, it is,said; in the frozen East towards
the Hudson Bay and Greenland.

Licensed by the Government.
The Edmonton station is licensed by -the

Canadian Department ' of Marine and
Fisheries, -and, although there are talks of a
Government monopoly of radio services in
Canada, the station authorities of C J C A
are against the loss of their individuality
which the establishment of the monopoly
would entail.

C J C A's practical usefulness in a semi -
frozen world may be gathered from the

THE FIVE -WIRE AERIAL

' Two steel masts 150 feet high are employed, the
aerial being 100 feet long. The transmitter

building is immediately below the aerial.

following incident, which, incidentally, is
merely one of scores.

Diphtheria had broken out rather severely
at Fort Vermilion --a northern tradin post
in Canada. Word of the spreading infection
was carried to Edmonton by a runner who
made the journey on snow -shoes to the
nearest railway terminal. From this spot,
word was flashed to Edmonton along the
rail telegraphs.

Problem Solved.
Immediately Wop May and Vic Horner,

two local aviators, set off in as small 'plane
to carry' supplies of antitoxin and other
commodities to the stricken Fort Vermilion.

- The temperature was well below zero,
and the problem was bow to arrange for the
Fort. Vermilion settlers :to- clear away the
snow so as to prOvide.a safe landing -place.

Radio .solved the problem.. In a very
short time, Edmonton's station, C J C A,
was flashing messages of instruction to
Fort Vermilion, thus clearing up the
difficulty, and, incidentally, bringing the
diphtheria epidemic to an eventual close.
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ON TOP AT

OLYMPIA / ;

NATIONAL RADIO EXHIBITION, STAND No.92
Advt. of The General Electric Co., Ltd., Magnet House, Kingsway, London, W.C.2.



"P.W." PANELS. No. 131. LYONS, FRANCE.
This popular station works on 4651.metres, and is often singularly well received in this country.

Its power is supposed to be 1'5 kilowatts, but, despite this and the fact that it shares a wavelength with
Tartu (Estonia), it frequently gets over clearly in daylight.

The distance from London is some 458 miles. Man announcer. Closes down with usual French
formula and " La Marseillaise."

The ,Editor will be pleased to
consider articles and photographs
dealing with all radio subjects, but
Cannot accept responsibility -
for Manuscripts or photos.

Every care will be taken to return
MSS. not accepted for publication.
A stamped and addressed envelops
must be sent with every article.

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

All inquiries concerning advertising rates; etc., to be addressed to the Sole Agenis,, Messrs.. John H. Lite, Ltd..
4, Ludgate Circus,---Londop, E.C.4. ---

The constructional' drtteles which` appear from time to time in this journal are the outcome of research
and experimental work, ,carrieetout with a view to improving the technique of wireless reception. As much of
the (nformation 'Oven in' the. colunths' of this paper concerns the most recent developments in the radio world,
some of the arrangements and specialties described snag, be the subjects of Letters Patent, and the amateur
and the trader would be well advised to obtain permission of the patentees to use the patents before doing so.

QUESTIONS AND
ANSWERS

'HOW TO RE -NEUTRALISE.
J. N. W. (Rotherhant).-" I am going to

bring out an old neutralised set as a stand-by,
but shall have to re -neutralise with the new
valves -in.

" How is it done ? "
We recommend the following method for use in

sets employing one stage of H.P. and provided with
a reaction control.

First set the reaction control at minimum, and
likewise the neutralising condenser. Now, on set-
ting the tuning condensers so that the two tuned
circuits -are in step with each other, it will probably
be found that the set is oscillating.

To test:for oscillation, hooch one -or other of the
sets of plates of the tuning condensers (this may be
either the fixed or moving, according to the particular

set). You will probably find that the set will only
oscillate under the above conditions when the two
circuits are in tune with each other, and this can be
used as an indication.

It is convenient to perform the operation at some
point near the middle of the tuning range. Now
increase the capacity of the neutralising condenser.

Test at intervals for oscillation as this is done,
and you will presently find that the set has ceased to
oscillate, and will not recommence even when the
tuning dials are slightly readjusted.

Next increase the reaction a little until the set
once more oscillates, and again increase the neutra-

*
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Ming condenser setting until oscillation ceases.
Slightly readjust the tuning condensers again to
make sure that the set is completely stable once
more. Proceed in this way until it is found that the
correct adjustment of the neutrodyne condenser has'
been overshot. Once this point has been passed it
will be observed that further increases of the neutro-
dYne condenser setting no longer stop oscillation,'
but cause it to become stronger.

ObViously; one must not -overshoot, the object
being to find such an adjoStment of the neutralising
condenser as will permit the greatest setting of the
reaction condenser to be used without producing
oscillation.

It will then be observed that when the two tuned
circuits are in step, and the set is brought to the
verge of oscillation, a slight movement in either
direction of the neutrodyne condenser will cause the
receiver to break into oscillation.

INSTABILITY OF THE LOW -FREQUENCY
STAGES.

G. W. (Cambridge).-" Can you give me
some hints on low-frequenCy instability --
cause, symptoms and cure ? "

Some of the most common troubles in radio
receivers are due to instability of the L.F. side, and
here are some of the symptoms which indicate such
low -frequency troubles:

1. A continuous howl, the howl taking the form -of
a musical note, which does not vary with the tuning
adjustment.

2. Very bad distortion, frequently accompanied by
a rushing or noisy background, which in many cases
indicates that the L.F. stages are oscillating at a
frequency above audibility.

3. " Motor -boating," which takes the form of a
noise not unlike that of a single -cylinder petrol
engine-that is, a steady pop, pop, pop

(Continued on next page.)

* '

during the coming season-and
for years to come-by visiting

32
and inspecting the range of Westinghouse Metal Rectifiers and
Westectors.
Permanent metal rectification affords the best method of obtain-
ing H.T. and L.T. supplies from the A.C. mains, and examples
of typical constructors' type eliminators and- trickle -chargers
will be shown.
The Westector has proved its worth, and a Westinghouse
Superheterodyne Mains Receiver-designed for constructors
round this reliable high -frequency metal rectifier-will be on
view. Do not miss this first " all -metal " receiver.

THE WESTINGHOUSE BRAKE & SAXBY SIGNAL CO., LTD.,
82, YORK ROAD, KING'S CROSS. LONDON, N.J.
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RADIOTORIAL
QUESTIONS AND ANSWERS

(Continual from previous page.)

In the majority of cases L.F. oscillation is due to a
coupling effect in the H.T. supply circuit. It is,
therefore, necessary first of all to make sure that
tile source of H.T. is " clean." If dry -cell H.T.
batteries are employed, the voltage should be taken
with the aid of a high -resistance voltmeter after the
set has been working for some time.

'The fact that the -battery is a new one does not
prove that it is in perfect condition, since dry cells
deteriorate if they 'are kept in stock, even though
they are not in use.

In addition, a single defective cell can in itself
prodnce L.F. troubles. -

H.T. accumulators can cause trouble if they are in
a partly run-down condition, or if any of the -cells
are sulphated, or there are poor connections between
the cells. All contacts on top of the batteries must
be kept perfectly clean-.

In the case of H.T. mains units, it is essential to
see that the output is adequate. if the -set is a large
one, and has a super -power valve in the last stage,
%may take 20-30 milliamperes. It is, therefore, quite
useless to expect .a small mains unit with a rated
output of 15-20 milliamperes to supply the neces-
sary properly smoothed current.

In any case, such overloaded units cannot give
their rated voltages.

Sets with three, four or live valves should have
separate H.T. " feeds " to each valve or group of
valves when used with a mains unit. -

For instance, one H.T. tapping should be taken
to the H.R. side; another to the detector, and another
to the L.F. stages, and so on.

If the H.T. supply is found to be up to the standard,
the following schemes should be tried :

1. Reverse the leads to the secondary terminals
otone -of the L.T.- transformers.

2. Earth the cores of both transformers.
73. Connect a .25 -Meg. resistance across one of the

secondary windings.
4. In the case of R.C. coupling, try reducing the

size of the coupling condenser or of reducing the
value of the grid resistance.

'5. Insert a .25-meg. resistance in series with the
lead to the grid terminal of each L.F. valve holder.

It should be. remembered that an output filter
unit with one side of the loudspeaker taken to
L:T. - is a very useful method of improving the
stability of the L.F. stages.

EFFECT OF USING A FAULTY COUPLING
CONDENSER.

C.G.D. (Swindon).-" When giving a final ,
look -over the components for an R.C. coupled
amplifying stage I found that the coupling
condenser was a dud, passing appreciable
current when a high voltage was placed Across
it. What would have been the effect if this
bad been used without being noticed ? "

Quality would have been very bad indeed and
there would have been damage to the following valve.

Part of the purpose of a coupling condenser is to
prevent the preceding valve's H.T. from affecting
the grid of the coupled valve. But a leaky condenser
acts as a resistance, allowing some of the voltage to
be applied to the following grid, and this would tend
to cancel out the negative bias applied there and
allow much more current to How than the valve
should pass, resulting in likely damage to the valve.

Also the interference with bias would shift the
working point of the valve and thus cause distortion -

due to working on the wrong part of the characteristic
curve.
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HOW IS YOUR SET
GOING NOW ?

Perhaps your switching doesn't work
properly ? Or some mysterious noise has
appeared and is spoiling your radio reception ?
Or one of the batteries seems to run down
much faster than formerly ?

Whatever your radio problem may be,
remember that the Technical Queries
Department is thoroughly equipped to assist
our readers, and offers its unrivalled service.
Full details, including scales of charges, can
be obtained direct from the Technical Queries
Dept., POPULAR WIRELESS, The Fleetway
House, Farringdon Street, London, E.C.4.

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

LONDON READERS, PLEASE NOTE:
Inquiries should NOT be made by 'phone or
in person at Fleetway House or Tallis House.

*

-14

DO YOU KNOW.
the AnswErs to the following Questions ?
There is no " catch " in them ; they are

just interesting points that crop up in dis-
cussions on radio topics. If you like to try
to answer them you can compare your own
solutions with those that appear on a follow-
ing page of this number of "'P.W."
(1) Approximately how many (ordinary and

long -wave) broadcasting stations will be
working in Europe when the Lucerne
Plan comes into three next January ?

(2) About how long ago was diode detection
used in wireless ?

(3) If a '0001 -mid- and a 2 -mid. condenser
are joined in series, about what will be
the effective capacity ?

BELOW THIRTY METRES.
C. M. P. (Bristol).-" What are the principal

stations and wavelengths, in use below 30
metres ? "

The following are the principal ones at present
listed :

Wavelength
in metres.

28.38

28.83

25.63

25.6

25.57
.2553

25.45
25,4
25.30
25.28

25.27

25.2
23.39

19.84

19.82.

19.73

10.72
19.08
19.64
19.61
19.56

19.36

10.89
16.88

16.87

16.86

14.47
13.93

Name of Station and Remarks

Paris (France) F Y B. Time signals at
10.26 a.m. and 11.28 p.m.

Funchal (Madeira) C T 3 A Q. Tues-
days and Thursdays, 11 p.m. -
12.30 a.m., Sundays, 4.30-8 p.m.

_Radio Colonial (Paris) F Y A 9-11
p.m., 12 midnight -5 a.m.

Winnipeg (Canada) V E 9 J R. Ex-
perimental. Daily (except Satur-
days and Sundays) (at, intervals),

' from 3.30 p.m. -3 a.m. Saturdays,
3.30 p.m. -6 a.m., Sundays 3-4 a.m.

Eindhoven (Holland) P R.I.
Daventry G S D. (SUbject to experi-
mental alteration.)

Zeesen D J D (Germany), 4 p.m. -
12 midnight.

Boston (Mass.) W 1 X A L.
Rome (Italy) 2 R 0.
Wayne (N.J.) W 2 X E. 8-10 p.m.
Daventry 0 S E, (Subject to experi-

mental alteration.)
Pittsburg W 8 X H. 9.30 p.m. -

3 a.m.
Radio Colonial (Paris), 5.15-7.15 p.m.
Rabat (Radio Maroc) C N R. Sundays,

1.30 p.m.
Vatican City (Italy) H V J. 11-11.15

a.m.
Daventry G S F. (Subject to experi-

mental alteration.)
Zeesen (Germany) D J B. 1.55-10.30

p.m.
Pittsburg W 8 X K. 3 p.m. -9.15 p.m.
Radio Colonial (Paris) F Y A. 2-5 p.m.
Wayne (N J.) W 2 X E. 4-6 p.m.
La Paz (Bolivia).
Schenectady W 2 X A D. Mondays,

Wednesdays and Fridays, 9-10 p.m.,
Sundays, 8-10 p.m.

Kemikawoa-Cho-Chiba-Ken. Tokio
(Japan) J 1 A A. Daily, 10 a.m.-

,noon.
Zeesen (Germany) D J E.
Eindhoven (Holland) P H I. Mondays,

Thursdays and Fridays. 2-4 p.m.,
Saturdays and Sundays, 2-4.30 p.m.

Bound Brook (N.J.) W 3 X A L.
6.36 p.m. -12.30 a.m. (except Sat-
urdays).

Daventry 0 S G. (Subject to experi-
mental alteration.)

Buenos Aires (Argentine) L S Y
Pittsburg W 8 X K. Noon -7 p.m.

MEASURING THE IMPEDANCE OF A
VALVE.

" STUDENT " (Guilford Street, London,
W.C.1).-" I am not sure if it was in Dr.
Roberts' Technical Notes or in the Beginner's
Supplement, but I am sure that it was in
P.W.' that you gave a very straightforward

and easy way of actually measuring the
working impedance or plate resistance. of a
valve.

" Could you repeat this, please, or give
another example, as it is a subject in which I
am now specially interested, but which seems
to be treated rather too briefly in the other
wireless books ? "

(Continued on next page.)

STOP THAT
CACKLE

Some sets are like the Hen-
all cackle and scratch. Hens
are made that way, but Radio
Sets shouldn't be.
Cut the cackle and get pure
resonant reception,-qualityand
volume -by using Graham
Farish Components. These
instruments are scientifically
designed, meticulously tested,
and guaranteed to give you
better radio.

OHMITE
RESISTANCES

The most popular and efficient type of fixed
resistance for all general purposes. " Better
than wire - wound." All values 50 ohms to
5 megohms.

100° F. Temperature rise.
Ohms Milliamps
1,000 40
2,000 35
3,000 29
Other values pro rata.

Heavy Duty type, approximately double
the above ratings, price 2/3.

A

Ohms Milliamps
20,000 8
30,000 6.75
40,000 6

100,000 3.5

GRAHAM
FARISH
COMPONENT
Graham Farish Ltd., Masons Hill, Bromley, Kent.
Export Office : 11/12, Fenchurch Street, E.C.3.
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GOODMANS
OLYMPIA, AUG. 15-24

STAND H?

109
FOUR-SQUARE Model " P " De Luxe P.M.M.C.
Speaker. Equipped with high cobalt content
Magnet. Employs entirely new system of, Cone
mounting, eliminating all undesirable resonances.
Extreme sensitivity with full Bass response gives
performance in the highest class.

Fitted Tram.
'armee for
'Class B " Pen-
tode, Power or
Super Power,

35/-
3:3 MAKE TALKIE OPERATING YOUR PROFESSION Il
and enter into salaried positions as Talkie Operators,
Write for particulars of our simple and construc-

tive course without obligation to:-
Cinematograph Engineering Correspondence School,
5, Camden Street, - - - Liverpool, 3,

BIG OFFER OF SHORT
WAVE PLUG-IN COILS
Nos. 2-9 turns. AIR
DIELECTRIC STAND-
ARD SIZE. 4 for 2/4,
8 for 416, all post paid
The set of eight covers
whole S.W. range. Rase -
board Coil Holders, 6d.

SCIENTIFIC SUPPLY STORES (Wire 
less) LTD., Dept.P.W., 126,Newington Causeway
Elephant &Castle,London,S.E.1. 'Phone: Hop4177

11.111:0I0 SUPPIALE Sm....m.-
Send your- list of Radio needs for our quotation;
Hits, Paris. Sets, --etc.- Everything in Radio
stocked, prompt delivery. '7 days' approval,-. Cata-
logue free.- Taylex & Standard Wet H.T. replace-

ments stocked.
P. TAYLOR, 57, Studley Rd., Stockwell, London

each
usual

10"

Famous Maker's Offer, E5 CABINET or 65l-
SEVEN DAYS' FREE TRIAL

(OR 10/. MONTHLY)
Polished Oak I and Piano built I
The acoustic Tone brings a fine
thrill. Makers to Baclio-Yreas,

B.B.C., 3,000 clientele.
MODELS PROM 35/. to £15,
l'Iwitogrophs;. and List FREE.

" D " I PICKETTS
£8-15-0 S.W., Albion Road, Sexleyheath.

ADVERTISERS PLEASE NOTE!
The rate for a one -inch single

I Column Advertisement is 30/ -
Minimum Space Accepted

I

Half;ati-leich . . . "15/ -
Sena Remittance with ineruetions to :
JOHN H. LIL5, LTD.,
4, LUDGATE CIRCUS, LONDON, E.C.4.

Telephone - City 7261.

t
WE invite readers to support

our Advertisers-care being
taken to accept only announce-

ments of reputable firms I

RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued from previous page.)

Ydu need a milliammeter for this, to show the
current fiott'aj&g, and then values for this figure can
be divided ifito the voltages to find the -resistance
involved.

We shall be finding an average plate resistance over
ecertain part of the vilve's curve, and this average.
Plats -resistance .will-be.shown by the ratio between
the average plate voltage and the average plate
arrant. t
;:This will -he. clear from the procedure, which is as

follows 
,:Set ,,that valve with, usual' -grid, bias and plate

voltage-in a typical cage say 41- and.90 volts-and
n/Ste the anode current-sey 2 milharrips. (Incident-
ally you will note Hatt -Ohm's law then shows that
the D.C. resistance Al the valve under these conditions
is 45,000 ohms.)'

It is the resistance, however, that we want.
And this is "shown bf the ratio of the change in plate
voltage and the change in plate current produced by
this change; i4 'Vete voltage. '
. To find this, inerease,the Vete voltage somewhat,

say to 100 volts, and read the plate currents-say it
is -now 3 millianms." And then decrease the plate
voltage correspondingly tb 80, and note the new
plate current roading--7say 1

rife difference in plate vdltage IS 100f - 80 = 20
volts. The difference in plate current is 3 - 1 = 2
milliamps. We" can now proceed -with Ohm's Law,
re/mothering that 1 milliamp is equal to .001 amp.
And we get 20 10.000 ohms.

4/02 -
this shows that under the conditions named the

A.C. resistance of the valve in question is 10,000 ohms.

THE LINK BETWEEN
(Continued from page 652,E

you can get along to the Show. In the neighbour-
hood of the R. & A. stand I fancy that you will
find something to interest you. '

A New Aerial Scheme.
I notice that quite a lot of attention has been

focused of late upon the aerial end of the set. The
latest gadget to make its appearance is an " auto -
inductive " aerial in the form of a small unit which
is claimed to do away with the necessity for ex-
ternal wires.

I must be honest and admit that I have not yet
tried it, nor do I know very much about,it. But
if you would like further details you can obtain them
from Airchpse Limited, 182, Vauxhall Bridge Road,
London, S.W.1.

" Class B" News.
" P.W." readers will welcome the news that a

" Class B " driver transformer has recently been
added to the popular range of components that
are manufactured by Bulgin. Like all other Bulgin
components, it is pretty certain to bey winner, as
also will be the " Class B " output choke that has
been designed to go with it. Theirs is one of the
stands that you must not miss at the forthcoming
exhibition.  -

Incidentally, while on the subject of " Class B,"
I am interested to note that Epoch has just emerged
with an ingenious adaptor -speaker combination
for the conversion of ordinary battery -operated
sets. The " Class B " unit, complete with valve,
is built on to the hack of one of their popularmoving-
coil speakers, so that any existing set of the battery -
operated type can' be instantly converted: It is
certainly a very ingenious idea.

THE LISTENER'S NOTEBOOK
(Continued from page 646.)

bridge into Welsh territory. The legendary story
of Owen Glendower. was then begun, and as it never
looked like finishing I switched off.

I was hoping to hear something about Stony
Stratford, and especially Daventry. I See these
towns were marked on the diagram in " The Radio
Times." But they received no attention at all.
The Welsh had it all, this talk.

The fat is, Mr. Filson Young sets out to do too
much,' With -the result that he can't avoid being
superficial. However, this doesn't mean...that the
idea of this romantic journey isn't a good one.
I think it is-thoroughly good.

With music playing so great a part in the pro-
grammes it isn't surprising that we should have
an occasional repetition of the same piece. It is
said that there are 160 different musical compositions
for Heine's famous poem, "Die list wie eine Blume."

Spread out over the year, these are hardly likely
to sicken us.

It is extraordinary how certain musical gems can
be associated with a certain type of concert. For
instance, the " Londonderry Air " is almost exclusively
now an air for the Sabbath. Hotel and spa
orchestras simply love it, but principally as an
encore number,

*.
SWAT THAT

ATMOSPHERIC!
A simple dodge that is a practical
help in lessening the proportion of

static to wanted sound.
By K. P. HUNT,

CRASH ! Bang ! Pop -pop ! If the
enjoyment of other listeners has been
spoilt by atmospherics as much 'HS

mine has during recent weeks I feel sure
they will be interested in a fellow -sufferer's
efforts at cure.

A neighbour who previously had only a
simple two-valver not long ago milled my
advice on the purchase of a new set. As a
result he bought a 4 -valve super -het. For
quality, selectivity and sensitivity I had not
previously handled a more delightful thing.
Using a normal aerial I identified 34 stations
on the medium band and 11 on the long
waves, all in one hour's rough test. My
friend was pleased.

But a few days later he sought me out
again. " Unless I turn the volume down so
that I can't get anything much except
locals," he complained, those darned
atmospherics make distant listening posi-
tively unnerving."

This man consistently can " get the
distance" with his new set, but, when going
full out, reception of any of the less -
powerful foreigners is not worth while
because atmospherics are such a nuisance.

A Good !Transmission Ruined.
During the last few weeks I have been

sorely troubled in the same way, particularly
oil the long waves. For instance; until
recently I have been in the habit of switch-
ing on the breakfast -time music from
Holland. Just now, on five mornings out of
ten, this transmission is absolutely ruined
by the machine-gun, fire of almost con-
tinuous static. What can be done about it ?

A remedy which is sometimes advocated is
to shorten the aerial. High aerials certainly
pick up more static. But when you succeed
in reducing interference to a negligible
factor by experimenting with shorter aerials
you discover that your receiving range
diminishes in proportion. Really, you are
no better off.

Another static cure often suggested is a
100,000 -ohm spaghetti resistance connected,
across the aerial and earth terminals of the
set, or a potentiometer of the same value
between aerial and earth, with the slider,
connected to the aerial terminal.

Taking the earth lead direct to the aerial
terminal of the set, and leaving the earth
terminal blank is another dodge supposed
to help in cutting out atmospherics. It

(Continued on next page.)

THE ANSWERS
TO THE QUESTIONS GIVEN ON PAGE 883

ARE GIVEN BELOW.
(1) The Lucerne Plan allows for lietween 230

and 240 stations in the European Zone.
* *

(2) Diode,detection was the first use to which
the valve was put when it was originally
applied to wireless by Fleming in 1904,

(3) It will be a little less than '0001-mfd., as the
effective capacity of condensers in series
is always less than that of the smallest
individual capacity.

DID YOU KNOW THEM ALL I'

*
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SWAT THAT
ATMOSPHERIC !

(Continued from previous page.)

simply reduces the set to a local -station
affair.

Anyone who has it in mind to experiment
with these devices may take it from me
that the general result is to lessen inter-
ference only at the corresponding expense of
diminished receiving range. I have given
them a fair trial.

A Definite Heap.
The method I have now adopted myself

and also fitted up for my much -worried
neighbour is not a complete cure for
atmospherics, but I have found it a definite
help that certainly makes distant listening
tolerable on certain occasions when other-
wise I should be tempted to " give it up as
a bad job."

I began by connecting an L.F. choke coil
across the aerial and earth. This is probably
the oldest recorded " stunt " to mitigate
the shock interference caused by atmos-
pherics. I used for this purpose the
secondary of an old L.F. transformer.

To my disappointment the proportion
between signals and interference was still
about the same, as far as I could judge. I
left the choke hooked up for a couple of
days, holarever, after which I was convinced
that, even if volume was fully restored by
turning up the volume control on the set,
the atmospherics, although loud, did not
" crash " anywhere near so violently. They
were noisy, but somewhat toned down and
not half so ear splitting as formerly. What
musicians call the attack " was less
marked.

Adding an H.F. Choke.
If I could retain this advantage without

losing any signal strength I felt I should
have secured an improvement.

It seemed likely that the choke was not
only draining off some of the atmospherics
and modifying their characteristics, but some
of the signals as well. This thought
suggested the addition of an H.F. choke.

The results with this scheme confirmed
my surmise that the self -capacity of the
L.F. choke coil was by-passing some of the
wanted signals to earth, for as soon as the
H.F. choke was fitted I could detect no loss
of signal strength whatever.

The previously noted diminution in the
strength of atmospherics, however, re-
mained, as well as the slight modification
of their usual " crash " nature into a less
offensive noise. In this form the apparatus
is proving a real benefit.

Avoid Long Wires.
It is important that no lengthy wires be

used in the connections, or the signals may
be by-passed through stray capacity that
may be so formed, thus defeating the object
of the H.F. choke. This component should
be a good one on the large side, if anything,
otherwise the choking action may not be
fully efficient on the long waves, where
static interference is usually more trouble-
some.

Listeners with a liking for foreign
stations, but whose enjoyment is now being
ruined by atmospherics, can he confidently
recommended to try this method-which is
the only one of any real merit out of many
I. have tried.

START right with
your condensers-whatever the
set, you can't afford to take
risks. Be sure your condensers
are of unquestioned reliability-
be sure they are T.C.C. Price
may be a consideration, T.C.C.
cost little more than ordinary
condensers, but they are pedi-
gree condensers backed by the
oldest firm in the country
whose activities are solely
condenser making.

T.C.C.
ALL- BRITISH

CONDENSERS
The Telegraph Condenser Co. Limited
Wales Farm Rd., N. Acton, London,W.3.

SEE THE
COMPLETE
RANGE ON
STAND 98
RADIOLYMPIA

CURRENT PRICES
OF T.C.C.

CONDENSERS

PAPER CONDENSERS. TERMINAL TYPES

Mfd. Type 50/61 Type 80,81 Type 104 Type 121

s. d. s. s. d. s. d.
0.1 - 2 - -
0.25 - 2 - -
0.5 2 4 2 5 0 7 0
I 2 6 3 6 0 0 6
2 , 3 6 4 9 0 13 0
3 5 0 6 - -
4 5 6 7 17 6 25 0
5 7 3 9 22 0 31 0
6
8

8
II

6

0

10
14

25 0

-
37

-
6

10 14 0 17 - -

PAPER CONDENSERS. SOLDERING TAG TYPES

Mid. Type 65 Type 84 Type 87

0.1 10 2 0 2 2
0.25 I 10 2 2 1 4
0.5 I II 2 4 2 6
1 2 0 2 9 3 0
2 2 8 3 9 4 0
3 - - -
4 S 0 6 9 7 3

5 -
6 7 0 100 -
8 9 0 13 11 -
10 II 6 16 0 -

MICA CONDENSERS

Mid. Type M S.P. Type Type 34

lg. d d.

.00005 0 - 1 3

.0001/3 0 2 0 1 3

.0004/5 0 2 0 1 3

.001/4 1 2 6 1 6
005/6 1 3 0 2 0

.01 2 - 3 0

ELECTROLYTIC CONDENSERS

Mid.
Type 002
Aqueous

Type 801
Aqueous

Type 902
Dry

s. d. s. d. s. d
9 6 0 - 6 6
4 S 0 - -
7 - 6 0 -

3248
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LET'S CLEAR
THE AIR!

 THOUSANDS OF LISTENERS com-
plain that Interference prevents enjoyment
of Wireless Programmes.

 THOUSANDS OF HOTEL KEEPERS
cannot entertain their guests with wireless
without liability for copyright fees.

 THOUSANDS OF D.C. SETS are rendered
valueless when mains are changed. "Phi:
may happen to you at any time without
compensation.
NEARLY SIX MILLION LICENCE
HOLDERS are without organised represen-
tation and protection

RADIO MUTUAL is seeking legis'ation to
combat Interference and the abolition of all
unfair restrictions and anomalies. It represents
and protects Wireless Licence Holders.
 Negotiations are being carried on with regard
to these matters by RADIO MUTUAL, and
progress will be advertised in this paper.

EVERY LICENCE HOLDER
SHOULD SUPPORT THIS
WORK AND SHARE IN

ITS COST
RADIO MUTUAL means persona' service

to you. If Wireless disappoints you, tell us about
it. Become a subscriber to -day by sending a
Postal Order for two shillings to

RADIO MUTUAL LTD,
17, King Street, St. James's,

London, S.W.1
YO -1 are :nailed to Atoll your Reeauing licence

Number

" AIRSPRUNG"
ANTI -M ICROPHON IC
Non -Metal, Chassis -Mounting

VALVEHOLDE R

SPRUNG PLATE

Powerful Loudspeakers
working close to valves throw off
sound waves which create distortion.
THIS NEW CLIP Chassis -Mount-
ing Valyeholder is designed to
absorb all such vibrations and pre-
vent distortion. It is also invalu-
able for Short -Wave work.
4-PIn, 1/2d. : E -Pin, 1/3d.

SEE THIS AND THE FULL
RANGE OP CUE PERFECT
CONTACT COMPONENTS ON

STAND 37
OLYMPIA.

(Nem Folder " P." on revers')
LECTRO LINX LTD.,

79a. Rochester Row, London. S.W.1.
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TECHNICAL NOTES
Some diverse and informative jottings about interesting aspects

of radio technique.
By Dr. J. H. T. ROBERTS, F.Inst.P.

Have You Noticed This ?
I EXPECT those of you who use all -elec-

tric receivers have noticed not only the
way in- which the set lags when you

switch on, but sometimes also the way in
which it continues to function after you
have switched off. This latter effect, by
the way, .differs very much with different
sets, and in some sets the operation ceases
the moment you switch off. In other sets
it goes on for quite an appreciable time.

I came across a set the other day, an all -
mains receiver of rather early design, some
three years old or more, in which this effect
was most pronounced; in fact, it was quite
weird. When you switched off the thing
went on talking with only a gradually
diminishing volume for many seconds.

I did not actually test it, but I should
think it must have been quite seven or eight
seconds, perhaps more, the sound gradually
fading away " into the distance," as it were.
I have, of course, come across many sets
where this effect was noticeable, but I never
came across one where it persisted for such
a long time as in the set mentioned above.

I suppose the effect is due to the gradually
cooling of the cathodes of the mains valves
and to the high-tension voltage being main-
tained by means of condensers in the circuit.

Tuned Circuits.
When using a set with a number of tuned

circuits and ganged condensers you will
sometimes find that even though you get
the different circuits properly adjusted for
one particular wavelength, or one particular
region on the dial, they may go out of
adjustment when you tune in to a point
some distance away. The aerial circuit,
for instance, sometimes goes quite out of
tune with the other circuits, and I have
actually noticed this on several sets at
different times.

This can be got over and the tuning
adjusted, as a rule, by putting a condenser
in the aerial lead to the first coil ; this
condenser may have a value of 0.0001 mfd.,
whilst sometimes a smaller value does the
trick better..

You may find that this condenser will
have an effect on the strength of the signals
-it may reduce the strength-but as a rule
this should not be serious, and you will
probably find that you get, on the other
hand, an improvement in selectivity.

Selectivity.
Talking about selectivity, by the way,

many people are obliged to operate their
sets virtually "next door" to a powerful
station, and so they require all the selec-
tivity they can get out of the high -frequency
stages. In these cases it is sometimes an
advantage to use transformer coupling
instead of the tuned -anode system.

Theoretically the transformer arrange-
ment ought to sive, or be capable of giving,
a large step -Up, but in actual practice the
amount of step-up which you might expect

*

is not obtained. On the other hand, the
selectivity is generally improved.

As regards the tuning of the high -
frequency transformer, this need not be
done on both of the windings ; generally
you will find it quite sufficient to tune only
one winding, particularly if there is a
reasonably close coupling between the two
windings. The condenser which is used
for tuning one of the windings may be
ganged with the aerial tuning in the
ordinary way.

Aerial Joints.
If you have cause to make a joint in an

aerial wire-an outside aerial, of course-it
is worth while to take a bit of trouble in
making the joint weatherproof. A few
strands just twisted together will very soon
develop bad contact and give you endless
trouble. Remember that the exposure to
the weather plays havoc with the surface
of bare wires, and this is particularly liable
to cause trouble where there is a joint.

One of the obvious things to do is, to
" tin" the different strands (if it is enamelled
wire they should be carefully scraped free
of enamel first), and then to join them
together neatly and systematically, each to
its opposite member, and then make the
joint compact and fill in completely with
solder. This at least ensures that you
start with a good metallic covering over
the whole of the joint.

Keeping Out the Weather.
Afterwards it is worth while to cover this

well with melted " chatterton," rubber
solution, celluloid varnish, ordinary paint or
even (at a pinch) "Vaseline" or other thick
grease, so as to protect it from the action
of the elements. If you cover it well with
melted " chatterton," which I think is a
very satisfactory covering, you can then
bind it round tightly with insulating tape.

As a matter of fact, this is in a crude way
the method which is used for binding up
and sealing joints in electric -light cables.

Are Magnets Permanent ?
Sometimes readers ask me whether a

loudspeaker is liable to lose its efficiency
owing to the decay of the strength of the
permanent magnets employed. I have
often been told by readers that they have
the idea that their loudspeaker is gradually
losing strength, and this they attribute to
the change taking place in the magnets.

Of course, an inferior magnet-that is,
one made of inferior magnetic material-
may quite possibly lose strength gradually ;
there is no doubt that some permanent or
so-called permanent magnets do lose their
magnetic strength in the course of time, so
that in some of the cases referred to this
will undoubtedly be the cause.
' I have been to some trouble to find out
what 'sort' of 'performance can be expected
from a really high-class permanent magnet,

(Continued on next pagg.)
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(Continued from previous page.)

and I am told by Messrs. Ferranti, Limited,
that with a really good magnet-that is, one
made of best material-there should be
practically no change in magnetism over a
period of many years.

Tests Over Years.
Ferranti; Limited, have for many years

past made various types of electricity
meters which depend entirely for their

, accuracy on the permanence of the magnets
employed, and they have found that after
quite a longsperied of years the meters are
as accurate as when first made.

This would seem to be the best of all
indications that in these cases, at any rate,
there has been no change in the magnetism.
Ferranti's claim-and I have no doubt that
the same claim is made, and justifiably so,
by other first-class loudspeaker manu-
facturers-that with a high-class magnet
in a loudspeaker the decay of magnetic
strength is virtually non-existent.

Speaker Characteristics.
Talking about speakers, I said something

a few weeks back about the use of two
speakers at the same time having different
characteristics so as to get a more even
response over the whole of the audio range.
Some people actually use an old horn -type

REGULATING RELATIVE LOUDNESS

The method of connecting the two loudspeakers to
which Dr. Roberts refers this week.

speaker with a cone type or moving coil,
and seem to get good results with the
combination.

It is quite a simple matter to use two
loudspeakers together and to adjust not
only the relative loudnesses of the two but
also actually the, quality of the tone. An
arrangement for regulating the relative
loudness of the sounds is as follows :

The two speakers are connected together
in series across the output of the set, and
then a resistance is connected also across
the output of the set, that is, in parallel
with the two speakers, this resistance-or
potentiometer-having the slider connected
to the common point of the two speakers.

High and Low Registers.
As the slider is shifted it is possible to

bring out the upper register or the lower
register. Supposing, for instance, we are

using a horn type, to give extra strength to
the upper frequencies, and a moving coil
for the lower register, then by favouring
the horn speaker rather than the other
we shall get more of the higher tone, whilst
by favouring the moving coil we shall get a
greater predominance of the lower frequen-
cies. If this arrangement is used per-
manently it is a simple matter to mark
the two extreme positions of the potentio-
meter slider (or the knob) with the words
" high " and " low," indicating that when
the knob is moved to the " high " position
the sound will have a higher -pitched quality
and vice versa. This arrangement is in-
dicated in the accompanying figure.

Hot Television News.
From America comes news of another

world-beating television discovery which
(for the umpteenth time) is going to
" revolutionise television in the home."
The discovery is attributed to a gentleman
named Zworykin, and is the result of ten
years of experimental work.

It is claimed that the efficiency of the
new method is several thousand times
greater than that of any other system,
although I must confess I don't quite know
what the term " efficiency in this cc n-
nectioa is supposed to mean.

Photo -Electric Battery.
This new method employs a system of

millions of minute photo -electric cells, so
small that they can only be seen under the
microscope, and the whole arrangement
of the cells is known as the " iconoseope."
The light from the object which is to be
televised is focused upon this photo-
electric battery, as it may be called, and
in some way, not exactly specified, all this
is made to produce the requisite modula-
tion of short-wave radio which is, at the
other end, reconverted by means of a
cathode-ray system.

I confess I don't quite understand how
it is supposed to work, but if it proves to
be any good, no doubt we shall hear more
of it in due course.

Connecting Lugs.
A strange thing about terminals is that,

in a great many cases, they are far too small
for the job, with the result that it is almost
impossible to grip any respectable piece of
wire with them.

If you have a component with these silly
little terminals which won't hold the wire,
the best thing to do-short of replacing the
terminals with larger ones-is to buy a few
little lugs from the local shop and solder
these lugs to the ends of the wires and then
slip the lugs over the shanks of the ter-
minals. But it is a poor thing if the user
has to go out and buy something for himself
in order to be able to make use of an article
which has been sold to him as perfect.

I don't make this complaint about all
makes, of course, as many of them are
eminently satisfactory and have all the
signs of having been well designed and

(Continued on next page.)

" We re Fluxite and
Solder-
the reliable pair;

Famous for Soldering-
known everywhere!

At fixing WIRELESS
we're expert,
nothing more --
nothing less;

THAT ii the reason-
for this S .. 0 S!"

See that Fluxite and Solder are always by you
-in the house-garage-workshop-anywhere
'where simple, speedy soldering is needed.

ALL MECHANICS WILL HAVE

FLUXITE
IT SIMPLIFIES ALL SOLDERING

All Ironmongers sell Fluxite in tins ; 4d., 8d..
ls. 4d., and 2s. 8d. Ask to see the FLUICITE
POCKET SOLDERING SET-complete with full
instructions -7s. 13d. Ask also for our leaflet on
HARDENING STEEL with Fluxite
FLUXITE LTD. (Dept. 324), Rotherithe, S.E.t6

IF YOUR RECEPTION
IS GOOD

SHE AEp1Pl
HIG 0t C4ST

PPlari

EA-ECTR
ON 5 SUPER AEP /.4

WILL MAKE IT PERFECT
wAi

'"'lltl!r!ftn

The most selective and
powerful aerial ever de-
vised. Extra heavy rubber
insulation abolishes masts.
poles, insulators and
separate leads -in. The
first and only efficient
indoor or invisible aerial.
Don't be misled into buy-
ing inferior imitations.
Superial is strong, cheap,
efficient and lightning
proof.
£100 Free Lightning In-
surance-send in your
Form to -day. From all
Dealers.

100 Ft 3'6 75 Ft 2'6 50 Ft l'9 25 Ft 11
THE NEW LONDON ELECTRON WORKS [to EAST HAM LONDON E a

PLEASE be sure to mention " Popular Wireless " I

when communicating with Advertisers. Thanks!

PATENTS, TRADE MARKS.
" Advice Handbook " and Consultations
FREE .-11. T. KING,__ C.I.M.E., Regd.
Patent Agent (G.B., U.S. and Canada).
146a, Queen Victoria Street, London, E.C.4.
47 years' references. 'Phone. Cent. 0682

SEE THE NEW 11110111111liffinillIMIR

W ICROLODE
AT STAND N°I28
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ELECTRAD I X BARGAINS
MICROPHONES. Sensitive Buttons. 1 /-.
Booklet free. Announcers No. 11 Mikes,
51 Pedestal type, 18/6. Microphone
Carbon Granules. In glass capsule, enough

MIC E for four buttons. Grade No. I, 8d. ;
No. 2, Medium, 1'-; No. 3, Fine, 1/6; Carbon. solid
back, blocks, 3d. Mouthpieces, curved or straight, led.
Carbon diaphragm, 55 rnim, 4d. Panel brackets, pivoted,
5/-. Reed Receiver Unit for Amplifier making, 3/-.
Headphones, 2/9 pair.
A small A.C. Test

IMeter that is really a
VEST POCKET' /

tc(TESTER. A won-
derfully versatile mov-
ing -iron, multi -range I ------

1

meter for service on
A.C. jobs.
No projecting terminals. 1

iIUsed for MILLIAMPS
0-7'5, 0-150, 0-300. I

reads 0-12', m.a., and

THREE ranges of volt : .

0-75 m,a. !

A.C. or D.C. IA 2 -Guinea Tester I
From Test Reports on the for
DIXMIPANTA I 19/6 IPopular Wireless: I

one of the most II ,,:+1, T...
attractive devices of its ."1.. .."
kind I have ever had Leads.
come my way. It fulfils , I
its purposes every bit as 1 "na" gives details
well as a whole team of Ps s s vs=
separate and more expen-
sive meters." Wireless World:". .. The accuracy with
Amateur Wireless:
" For so small an instra-

which voltage measure.
ruents can be made is

tnent, we found accuracy surprisingly high; indeed,
surprisingly good and its it could not be improved

as quite reliable."
readings can he considered in view of the limitations

imposed by the scale."
MOTORS & GENERATORS. R.C.A.
220 volt to 500 volt 200 mo., £5 ; 3 -phase
380 volts to 12 volts 10 amps. and
320 volts 300 rn.a.. £6. S.M.D. Co.
12 volts to 800 volts ma., £4. D.C.

71 H.P. 400 volts 12 amps. to 100 volts 66 amps., 1,700 revs.
by E.C.C, £15. D.C. 115 volts 3 H.P. 23 amps. Motor
coupled to 110 volts 14 amps, 50 cycle II K. W, A.C. Gen:,
£12. 220 D.C. to 310 volt 300 ma. and 12 volts 10 amiss.. FA
Ditto to 480 volts 200 Ins. and 18 volts 20 amps., f6/10/..
The best bargains ever offered. Write for List  P.-

ELECTRADUL RADIOS,
218. UPPER THAMES. STREET, LONDON, E.c.4,

LOUD SPEAKERS REPAIRED/ 4/(Blue Spot a Speciality, 51-4
Transformers and Headphones, 4/, Eliminators, Mains
Transformers and Moving Coils quoted for. 24 -Hour

Service. Trade Discount. Clerkenwell 9069.E. MASON, 44, EAST ROAD (nr. Old Street
Tube Station), LONDON, N.1.

The Magazine
for the

Manly Boy!
CHUMS has been
famous for many years
and is now more popu-
lar than ever. Every
month it is .crowded
with splendid yarns of
School , Sport and Ad-
ventures. There are
also articles on inter-
esting hobbies, copious
illustrations, and eight
pages- in- PHOTO-

GRAVURE.

At an
1111 Newsagents MONTHLY. III
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thoroughly tested out; but there are a good
many which one comes across which ought
to have an engineer sent out with each one.

Decoupling.
I have more than once referred in these

Notes to the importance of decoupling
at various parts of a circuit. I have not the
space at the moment to go into the various
ways in which decoupling can be useful,
but I would like to mention one particular
point which occurs in practically all
battery -'driven sets.

Resistance Causes Coupling.
The particular case I refer to is the back -

coupling which is set up by a high-tension
unit-more generally a high-tension dry
battery-in which there is too high an
internal resistance, without a bypass being
provided across it. I have on many occa-
sions found amateurs struggling with a set
which was very unstable, giving howls and

so on, and have also found that the only
cure they knew was to fly to a new high-
tension battery.

Now, in many cases the high-tension
battery will cause this trouble owing to it
having developed a rather high internal
resistance, even when the voltage of the
battery has only fallen a comparatively
small amount and when it still has quite a
good deal of useful life left. To throw it
away in such circumstances is wasteful and
quite unnecessary.

Effecting Battery Economy.
I should mention in passing that one of

the first things to do when you get this
instability is to try adjustments of the
grid -bias, because, apart from all other
considerations, this in itself may correct
the trouble, even if the high-tension battery
is on the point of needing attention as well.

When, however, you get to the stage that
no adjustments of the grid -bias will relieve
the trouble you may be sure that back -
coupling is taking place through the resist-
ance of the AT. battery, and this can only
be got over by decoupling.

NEXT WEEK
SPECIAL ENLARGED EXHIBITION NUMBER

ALL ABOUT THE RADIO SHOW
A profusely illustrated stand -by -stand review of the Exhilgtioa.

THE OLYMPIA SUPER
Details of a magnificent single -dial superheterodyne receiver for home construction.

ROMANCES OF THE RADIO INDUSTRY
A special 16 -page stppletnent in photogravure reproduction of interest to all

"POPULAR WIRELESS T8

OUT ON TUESDAY, AUG. 15. PRICE THREEPENCE.
it ureat*

MIRROR OF THE B.B.C.
(Continued from page 652.)

During the first week the artiste.; in the
variety programmes, which will be pro-
duced by John Sharman, are (in addition
to the B.B.C. Dance Orchestra, directed
by Henry Hall) : Norman Long, Mamie
Soutar, Horace Kenney, the Houston
Sisters and Jass and Jassie (a visual act
which has been seen and heard in a tele-
vision programme).

The bill will be changed on August 21st,
and for the second week will include Mr.
Flotsam and Mr. Jetsam, Clapham and
Dwyer, the Carlyle Cousins, Julian Rose,
Laurie Devine (a dancer who has appeared
in television programmes), Sydney Baynes
and his Orchestra, and, of course, Henry
Hall and his " boys "

A small charge will be made for admission,
and tickets will be obtainable at the
theatre box-office in the Exhibition.

It is, of course, a wise decision to delete
the visual acts in the variety programmes
from the relays for broadcasting; but the
audiences in the theatre will be able to
enjoy the turns by the Rodney Hudson
Dancing Girls to music supplied by Sydney
Baynes and his Orchestra, playing in the
orchestral pit throughout the programmes.

Mr. Mais for America.
Quite often we envy the other fellow

without knowing that he would just as
willingly change places with ourselves.
One does not know how Mr. S. P. B. Mais
might look at the situation as it concerns
his forthcoming trip to America, but there
are plenty of people who would be only
too willing to go in his stead.

The trip is in connection with the new
Talks season, which begins in September
and, while being framed on the lines of his
previous journeyings in Great Britain and
somewhat after the style of Mr. Vernon
Bartlett's visits to European capitals, is
very much more ambitious than anything
yet devised by the Talks people.

The purpose of the talks is to give British
listeners an unbiased view of what the
average American is like, what he thinks and
why he thinks it, and what is even more
interesting : to give the talks from the
actual spot in the same way as Mr.
Vernon Bartlett gave his talks from the
Continent.

No doubt the B.B.C. will consider the
cost, whatever it may be,- quite justified;
but the cost of telephone lines and the
transatlantic radio service calls to England
as the link between Mr. Mais and listeners
will be a pretty stiff item in itsOlf.
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A triumph of
construction and
performance
See the

new " Alpha"
P.M.M.C. Reproducer at

Stand 44 Olympia
A new and revolutionary principle of
design and construction is embodied
in the " Alpha " which definitely
ensures permanent and trouble -free
reproduction. Moreover the " Alpha "
gives a quality of reproduction beyond
the most sanguine expectations.
Do not fail to see it at Olympia.

THE " CHALLENGER"
is now available in Five Models

Standard Model for use with Super
Power and Pentode Outputs. In-

cludes 3 ratio Transformer.

OTHER "CHALLENGER"MODELS-
TYPE "B" for Class B Amplification.

(88 for Cossor, and 815 for
Mullard and Mazda Class B
Valves.)
An extension Instrument
for Commercial Receivers.
for Qu'escent Push -Pull
(15,000 ohms Plate -to -PI to
Load.)

Each model is notable for the high quality
of reproduction so characteristic of the original
standard Challenger-among them is a model
for your particular Set. Ask your dealer to
demonstrate. Price complete 35:.

Take no risks-get an R. Co' A.
REPRODUCERS & AMPLIFIERS, LTD., WOLVERHAMPTON.

ret
til-

NO
AERIALS

MORE UNSIGHTLY

An
astonishing

improvement in
performance

NO

INTERFERENCE

NO LIGHTNING DANGER

LEARER,RITTER RADIO

IN ANY ROOM

Now dispense entirely with your old-fashioned
aerial and get vastly improved reception. Just
connect up the aerial and earth terminals of
your set to the AIRCLIPSE Auto -Inductive
Aerial. You will be astonished at the instant
improvement in the performance of your set.
Sensitivity and selectivity will be increased.
The AIRCLIPSE, with its principle of auto -
induction , filters incoming signals. It brings
everything through crystal -clear --stops over -lap-
ping, gets distant stations with amazing clarity.

Tests prove it equal to the best outdoor
aerial and far superior to any indoor aerial. Only

x 11 inches. It is absolutely non -directional
and can be placed inside or outside the set.
Equally effective on both long and short waves.
It enables any set to be moved from room to
room. You need it for convenience for safety
- to cope with crowded broadcast conditions.

for Battery MioniSetsir Piw"Ar 9377133Ii

tAUTO I
Obtainable of all radio dealers, or in case of el laity

order direct from :-
AIRCLIPSE LTD. 182 VAUXHALL BRIDGE RD., LONDON, S. W.1

Telephone: Victoria 5022.
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Purveyors of
Electra Lamps
13), Appointment

(The name that means EXCELLENCE'

ail whom it is - conarn...i
... to everyone, in fact, who is interested in getting the
best possible results of which his set is capable, we
extend a cordial invitation to visit the Ediswan Stand at
Olympia, where the latest Mazda masterpieces will be
displayed.

Engineers from the Mazda valve laboratories will be in
constant attendance to answer your queries and to discuss
your problems with you. Make a point of acquainting
yourself with the most advanced development in valve
design at the Mazda Stand, No. 82.

OLYMPIA
From August 15th
until August 24th

THEVALVE S
The Edison Swan Electric Co. Ltd. 155 Charing Cross Rd., London, W.C.2

Maeda Radio Valve, at, mannfactured in Graa midi. !arid,' es.

RECOMMENDED BY ALL GOOD RADIO DEALERS

Manufacturers
and Purveyor!
of Electric Lamps
By Appointment

V211.

Printed and published every Wednesday by the Proprietors, Tag AMALGAMATED PRESS, LTD.. The :Heel way home, farringdon Street. London, E.C.-1. Aorerl
Offices ; Messrs JOhn R. Lite, Ltd., Ludgate Circus, London, E.C.4 (Telephone : City 7291). Registered as a newspaper for transmission Canadian Magazine Post.
Subscription Rates : Inland and Canada, 17/4 per annum ; 8/8 for site months. Abroad (except Canada), 19;6 per annum ; 9.9 for six months. Sole Agents for
Australia and New Zealand Messrs. Gorden & Goteh, Ltd. ; and for South Africa ; Central News Agency, Ltd. Saturday, August 12th, 1913. S.S.
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Whatever the circuit, the experienced con-
structor will always choose " j.B. . . . . whether
he needs a simple tuning condenser or a
modern multi -stage Gang. For tuning iron -
cored coils, in particular, the accurate matching
found in J.B. Gangs becomes imperative ; and
the mechanical rigidity of " J.B. ensures the
permanence of this matching. In fact the J.B. Gangs
have proved so satisfactory for this purpose
that their general design will remain unchanged
Illustrated is the new " J.B." LINATUNE with one
trimmer. panel-operated by a knob concentric with
the main tuning control. It is . fitted with the new
"J.B." Straight -Line Dial, the whole scale being
always on view and illuminated by a lampholder which
travels with the cursor.
Prices (with cover): 2 - Gang 22:6, 3 - Gang 27/6

''''''
...

....

- ......

STAND 116, MAIN HALL, OLYMPIA
A(L?rtisewent of Jackson B1'03. (London), Ltd., 72, St. Thomas' S? ''t, Loa 1);! Telephone : Hop 1 837
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eating Every Radio
requirement fur 1934

VVHATEVER your purchase for next season -whether

it be an automatic radio gramophone, a speaker or a

set of new valves-there is every reason why you must

choose 'Marconi.' Produced by the world's leading

technicians in one of the world's largest and best

equipped radio factories and bearing the most famous

name in radio, Marconiphone Radio stands alone for

its efficiency and reliability.

RECEIVERS AND RADIOGRAMS
A model for every purpose, from a complete 2 -valve battery at 4 Gns.

to a 7 -valve Auto -Radiogram at 50 Gns.

2 -valve battery receiver with balanced248
armature type speaker 4 gns

283 3 -valve battery receiver with mcving
coil speaker  £8 15 0

253 4 -valve (inc. rect.) receiver for A.C.
or D.C. mains 11 gns

260 4 -valve battery receiver with
speaker and P.C.P. circuits M. C. Ell 17 6

255 M/C. 6 -valve super -het. portable w;th
moving coil speaker ... ...

272 5 -valve super -heterodyne for A.C. mains

276 7 -valve super -het. with A. V. C. for
A.C. mains

254 4 -valve (inc. rect.) radiogram for A.C.
or D.C. mains ...

271 4 -valve radiogram for A.C. mains ...

274 5 -valve super -het. radiogram for A.C.
mains ... Walnut 29 gns. Oak

290 7 -valve super -het. radiogram with A.V.C.
for A.C. mains ... ... ...

291 7 -valve super -het. Auto -radiogram with
A.V.C. for A.C. mains ... ...

14 gns
15 gns

22 gns

23 gns
23 gns

28 gns

42 gns

50 gns
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MODEL 19 PICK-UP
The latest of a long -line of Marconiphone pick-ups, each successively
acknowleded as the world's finest gramophone reproducer. Model 19
provides still better performance, improved appearance and more perfectly
balanced tone at lower cost than hitherto. Fitted with quick -lift bakelite

and hum -neutralised windings . 32 6

MOVING COIL SPEAKERS
Marconiphone speakers were exclusively chosen for installation at the
World Economic Conference where absolute perfection of reproduction
was essential.

Model 95 A permanent magnet unit giving large
unit performance at a moderate cost £1 10 0

Model 93 A de -luxe P.M. unit for the discerning
listener. ... £3 3 0

Model 140 Permanent magnet speaker in hand-
some oak cabinet ... £3 3 0

Model 141 Large P. M. speaker in handsome
walnut cabinet £5 10 0

MARCONI VALVES
Marconi have pioneered practically every development in valve technique
the first dull -emitter valve - the first A.C. mains valve - the first screen
grid valve - the first British Variable -Mu valve - and the unbreakable
Catkin valve-each and all a Marconi innovation !
Outstanding new Marconi valves for 1934 include: -

2 -VOLT
VP21 The first Variable -Mu H.F. Pentode ... 15/6
S23 Economical Screen grid 15/6
821 The unique "Class B " valve ... 16/6

A.C. MAINS
The unbreakable Catkin Valves in various types, also :-
MSP4 H.F. Pentode ... 17/6
VMP4 Variable -Mu H.F. Pentode ... ... 17/6
MHD4 Double -Diode Triode ... 15/6
MPT41 High slope Power Pentode -. 18/6

D.C. MAINS
DSP.1 H.F. Pentode ... 17;6
VDP.I Variable -Mu H.F. Pentode ... 17/6
DHD Double -Diode Triode ... 15:6

RECTIFI ERS
MU 12 350V. Indirectly heated ... 15; -
MU 14 500V. Indirectly heated 20/ -

THE
MARCONWHONE CO. LTD.

210-212 Tottenham Court Road
LONDON, W.1
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introduce a new
principle in
moving coil
construction, which
ensures greater
sensitivity: permanence--
brilliance and attack

REA ALPHA
P.M. MOVING COIL REPRODUCER
In the " ALPHA " P.M.M.C. Reproducer -de -luxe a revolutionary principle
of design and construction is embodied, which ensures immunity from
damage and permits easy removal of the entire diaphragm and speech coil
for inspection and cleaning should this course become necessary. The effects
of chassis distortion through accident are eliminated by an ingenious system
of diaphragm support entirely separate from the chassis.
The result is immunity from variation in fidelity of reproduction, permanence
of mechanical operation, greatly -improved sensitivity, true bass response, full
middle register, brilliance and attack.
These new and essential constructional features are found only in the R & A
ALPHA, and are protected by letters patent.
Having a flux density of 9,000 lines per sq. cm. in the gap, the ALPHA will
operate successfully from the output of a super power valve or Pentode,
whilst it will handle with complete absence of distress inputs as high as 6-7
watts undistorted A.C.
Two models are available, the Standard Model with 6 ratio Transformer suit-
able for all types of Power, Super Power and Pentode Valves, and the MODEL
" B " which is fitted with a universal Transformer for Class B operation.

Diameter 10r. Depth 5r. Weight 81 lbs.

OLYMPIA STAND 44 GROUND FLOOR
R & A Reproducers will be demonstrated on Stand 44.
New Leaflets, giving details of the complete range,

sent Post Free.

REPRODUCERS & AMPLIFIERS LTD., WOLVERHAMPTON.

52f6
with 6 ratio
Transformer.

R & A "TYPE 60" Improved
Differential Armature Reproducer

A new and greatly improved 12"
4 pole differential armature repro-
ducer, giving a quality reproduction
and brilliance which surpasses
anything hitherto achieved in
moving iron speakers. Remark.
able bass response and a crispness
in rendition which will satisfy the

most critical ear.
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STAND
85

CORETUNING COILS
Varley NICORE Coils mark the biggest advance in radio tuning
since the introduction of "Square Peak." Consistency has been the
great aim, and the characteristics of NICORE Coils will not alter
in use. These new Coils combine maximum efficiency with
maximum selectivity and are suitable for all circuits. They are
an outstanding result of years of research by Varley into
powdered metal cores. Write to -day for free illustrated literature.
B.P. 30 Aerial or Tuned Grid with Reaction, 10;6, B.P. 31, H.F. Intervalve Transformer with
Reaction, 10/6. Set of 3 Coils ganged on base, 33/, (Nicore Coils are also available in a complete

range for Super -Het. Circuits.)

1933 - 34
New Coils, new components, new receivers and new radio gramophones.
Don't miss the Varley exhibit at Olympia! And if you are interested in Per-
meability Tuning, here is still another reason for visiting the Varley Stand.

(Proprietors Oliver Pell Conrral. Ltd)

VARLEY FOREMOST AS PIONEERS
Advertisement of Oliver Pell Control Ltd., Kingsway House, 103, Kingsway, London, I17.C.2. Telephone: Holborn 5303
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STAND 105
A BATTERY FACTORY

IN MINIATURE!

THE FINEST VALUE IN

H.T. BATTERIES TODAY.

BRITISH FROM START
TO FINISH !

Never mind the Stands you
miss . . . . you must see the
Lion H.T. Battery Stand. It
is something unique in the way
of exhibits. You will see Lion
H.T. Batteries actually being
made. See them building
quality into the finest H.T.
Battery that ever supplied
power to a Set. See the
modern as the - minute
machinery that is used in the
scientific manufacture of the
Battery that leading Set
Designers specify for their
circuits. And you will come
away with a stronger conviction
than ever that the next H.T.
Battery you buy must bear the
name LION.

PATENT H.T. BATTERY

Look At These Prices
60 volt H.T. 4/6 100 volt H.T.
120 volt H.T. at_ 9v. G.B. 10d.

4lv. Pocket Lamp Battery Cd.

Sold under Limited Licence

VINCES DRY RATTERIES, LTD.. Lion Works.
Carford Street, London, E.14 Telephone

EAST 1902

No longer be bothered with an
ugly aerial or with overlapping
programmes. Make a vast im-
provement in the performance
of your set by discarding your
present aerial altogether and connecting up to the AIRCLIPSE
Auto -Inductive Aerial. You will be astonished at the im-
mediate difference, at sharper tuning, and clearer reception. The
AIRCLIPSE, with its principle of auto -induction, filters
incoming signals. It increases selectivity and sensitivity-gets
distant stations with amazing clarity. Tests prove that it equals
the best outdoor aerial and far surpasses any indoor aerial.
Placed inside or outside the set. Enables any set to be moved
from room to room. Eliminates all danger from lightning.
For A.C. and Battery Sets.

AIIIROLIIIPSIE'"
AUTO -INDUCTIVE AERIAL

Of all dealers, or in case of difficulty order direct from

AIRCLIPSE LTD., 182, VAUXHALL BRIDGE RD., LONDON, S.W.1

Telephone: VICTORIA 5022.

I The Paper for
Boy of To -day

Such is MODERN BOY. Its every
issue is brimful of thrilling stories
and articles on the very latest
Invention, Adventure, Hobbies, etc.
It is the piper for the youth of

to -day. Buy it regularly.

MODERN BOY
Every Saturday - - 213'

DIRECT FROM
THE MAKERS

10.:- DEPOSIT
and 6 monthly payments of G'-.

Cash Price 42-.
CARRIAGE PAID AND PACKING FREE.

Specification: Soundly constructed of well -seasoned
timber and beautifully polished rich walnut shade
with ebonised mouldings.

SIZE OVERALL.
Height, 3ft. Sins. Width, lft. Sins. Depth, lft. 4ins.
Allowing ample room for all pick-up turntables and
sets with baseboards up to 18ins. X 14ins. and 7 -inch
panel, also Speaker and all accessories. Hinged meter

board for easy use. SEND FOR LEAFLET.

Sent to you all ready to take your set.
Sole Manufacturers:

W ILKIVN
V.& V

NELSON MEWS. SOUTHEND, ESSEX.
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A Ferranti AF Transformer will stand
the closest inspection. From core
to case it is literally packed with the
results of more than fifty years' ex-
perience of transformer design and
manufacture.

Even when made as only Ferranti
can make it, you cannot buy a
Ferranti AF transformer until it has
been eleven times tested -apart
from previous separate coil tests-
to ensure that its performance shall
come within 5% of the amplification
indicated by the published curve,
and within 5% of every other
transformer of the same type.

A Ferranti transformer cannot be
cheap. It can be, and IS, a real
engineering production of highest
efficiency, and value for money.
There are cheaper transformers, but
then, as Ruskin wrote :-

" There is hardly anything in the

world that some man cannot make a
little worse and sell a little cheaper,
and the people who consider price
only are this man's lawful prey."

Type AF 3 Ratio 1/3.5 Price 25/.
CI ft 5 1/3.5 30/-

11 6 1/T 30f-

,. a 1/3.5 ,, 11/6

1/3 5/6

See the full range of Ferranti Radio
Components on STAND No. 74 al
Olympia (also Stand No. 38 at the
Scottish National Radio Exhibition,
Glasgow).

TRANSFO
FERRANTI Ltd., HOU INWOOD, LANCASHIRE.

London: Bush House, Aldwych, W.C.2.

and OIIT



4376 Popular Wireless, August 19th, 1933.

The secret revealed
SEE THE NEW "ATLAS" SETS AND UNITS

AT RADIOLYMPIA, STAND 91

"ATLAS" MAINS UNITS
It seems incredible that these world's
finest Mains Units, the only Units to
win the " Olympia Ballots " for two
years in succession, could possibly
be improved. But they have been-
and without any increase in price 1
Handsome new cases and panels-
increased outputs-higher voltages-
better smoothing-now suitable even
for " Q.P.P." or " Class B."

IF YOU CANNOT VISIT
RADIOLYMPIA POST THIS

COUPON TO -DAY.r- - - - - - - - - -
Messrs. H. Clarke L Co. (M/CR) Ltd., 1

Atlas Works,
Patricroft, Manchester.

I Please send me full details of the I

new "ATLAS " Sets and Units

I Name

Address

I I

THE "ATLAS A4" THE "ATLAS B4"
4 -VALVE ALL -MAINS RECEIVER
WITH THREE PENTODE VALVES
AND MOVING - COIL SPEAKER
For the home with electric light, you
could not choose a better set at any
price. It gives every single thing you
want in radio-world-wide reception
-flawless truth of tone 3 watts
output-and wonderful selectivity.
The secret lies in the three Pentode
Valves : Variable - Mu S.G., Detector
and Power, the new " ATLAS "
M.C. Speaker, and a host of refine-
ments.

For A.C. Mains £12. 12. 0. Cash, or
30/- down and 13 monthly payments
of 20/.

CONSOLE MODEL £13 17 6. Cash,
or 40/. down and 14 monthly payments
of 20/-.

4 -VALVE "CLASS B " BATTERY
RECEIVER WITH P.M. MOVING -

COIL SPEAKER
This is the most outstanding Battery
Receiver ever produced. It gives the
performance of a Mains Set with an
H.T. Consumption so low as to be the
radio sensation of the year.
So efficient is the circuit, Variable -Mu
S.G., Detector, Driver and " Class B "
Power, that an output of only 8 m/A.
gives an output of fully I?, watts.
Tone, range, selectivity and volume
are beyond comparison. Complete
with Valves, batteries and accumu-
lator £11. 17. 6. Cash, or 30/- down
and 12 monthly payments of 20/-.

CONSOLE MODEL £13. 5. 0. Cash,
or 40/- down and 13 monthly pay-
ments of 20'-.

T©'''AireA

'1

H. CLARKE & CO. (M/CR) LTD., PATRICROFT. MANCHESTER
London Office: Bush House, Aldwych, W.C.2.

Sole Scottish Distributors : G.E.S. Co. Ltd. 38, Oswald St., Glasgow
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SEE THEM ON

STAND 68
NATIONAL RADIO EXHBN.

NEW and

IMPROVED
°CONDENSERS AND
RESISTANCES FOR

1933-4

v0001"
rIrrs '

The new Dubilier products mark Ta.,- great
advance in Condenser and Resistance design

and will maintain Dubilier's established position as
the foremost manufacturers of the highest quality
products, at the lowest price levels. Write for new
illustrated booklet fully describing the new and
unique designs, or inspect them on the Dubilier
Stand, No. 68, National Radio Exhibition, Olympia.

UBILIE
CONDENSERS

AND RESISTANCES

DUBILIER CONDENSER CO. (1925) LTD., DUCON WORKS, VICTORIA RD., NORTH ACTON, W.3



HOWcan
I Eliminate

Interference?
HOW can 1 smooth
my M.C.Speaker?

WHAT is Decoupling
?

WHAT is an H.F.Fiker?!
WHAT is the correct resistance to use?
WHEN should I use

an Electrolytic Condenser ?

All Your Questions Answered .

.C
ALL -BRITISH

CONDENSERS

A veritable enquire within " for
everything mains," this book
should be in the hands of every
electric light user.
Four A.C. Power Packs are des-
cribed with full constructional de-
tails, together with a wealth of
valuable data.

GET YOUR COPY ON
STAND 98 . PRICE 6d.

(RADIDLYMPIA)

Popular -Wireless, August 19th, 19:33.

1
COUPON To The Publicity Dept., The Telegraph Condenser Co., Ltd.,

Wales Farm Road, N. Acton, London, W.3.
Please send me a copy of your book `The Design and Com/ r action of Radio I

I
Power Units,'' for which I enclose six penny stamps to cover cast and postage.

1 Narriz,

I Address

P.W. 19 43/33. PLEASE WRITE IN BLOCK LETTERS

c23 27S

A few of Belling -Lee's latest developments
MAINS INPUT
CONNECTOR

Modification of Safety Twin Fuseholder. On
removing cover the fuses are instantly ac-
cessible and circuit is dead. Impossible to
touch live parts of fuseholder. Flex part
carrying mains entirely shrouded.
Complete with 1 amp. fuses.

Each 3,3
SELLING -LEE PICK-UP

Model A.

Adjustable arm allows distance between
needle point and centre of base to be varied
from 7r to 9r. The arm should be as
long as cabinet space permits. Head angle is
also adjustable to obtain mini-
mum tracking error for differ-
ent arm lengths - -

Special Features.-Perfectly natural frequency
response . . minimises needle scratch while
retaining high notes and brilliancy of repro-
duction . Minimum record wear . . Copper
screened Rex.

27'6

UNIT PICK-UP

Constructed of metal, this new pick-up follows modern
design in appearance and technique. Octagon in form,
self-contained Volume Control, Ball Bearing Swivel.
The whole arm rotates 180° to facilitate needle changing
and simultaneously lifts to swing clear
over the record. Completo with template.

No. 1117

3 -PIN
PLUG

For connections between re-
ceiver chassis and loudspeaker.
Centre tap speaker transform
ers ; field tails with connection
for earthins speaker chassis,
or 3 wire arrangements to
carry speech and ener.
gising currents to 1 3
speaker. List No. 1119.

5,-

TWIN TERMINAL

The most practical and ingenious ter-
minal yet offered. Even for chassis
mounting no terminal mount is re-
quired. Will take wire, flex, spade
terminal or wanderplug.

13 1assorted letterings. In pairs /6(no mount required) Ne. 1102

DISTURBANCE
SUPPRESSOR

Mains leads or aerial carry high -

quency interference which often ruin
radio reception.
The Belling -Lee Disturbance Suppressor
reduces this trouble to a minimum and
usually eliminates it entirely.
L1118. With complete instruc- 9/6

. -

Ames in both mains leads for A.C. or C.C.
supplies up to 250 u.

WRITE FOR BOOKLET-" RADIO CONNECTIONS."

BELLING -LEE
FOR EVERY RADIO CONNECTION

Advertisement of Belling di Lee, Ltd., Cambridge Arterial Rd En field, Middlesex
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DISTINGUISHED FOR ACTIVE
SERVICE A LONG LIFE

TRADE MAF I
H.T. BATTERIES
& ACCUMULATORS
SEE THEM AT OLYMPIA
STAND NC' 124 TAOU GTUHSET

24th

BRITANNIA BATTERIES LTD, 233 SHAFTESBURY AVENUE,
LONDON, W C.2

Works: REDDITCH
(Worcs.)
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VITAL PARTS IN RADIO DESIGN
Whether you buy or build your receivers or eliminators, reliability is
essential.
Therefore, see that they are Westinghouse -equipped to ensure that their
performance is maintained.
See the full range of m tal rectifiers, Westectors and eliminators, and the
new Superheterodyne receivers, incorporating the Westector, on Stand 32

WESTINGHOUSE
METAL RECTIFIERS & WESTECTORS
The Westinghouse Brake & Saxby Signal Co. Ltd., 82, York Road,

King's Cross, London, N.1.

WE ARE EXHIBITING AT

THE NATIONAL
RADIO
EXHIBITION
AUG15-24NN

1/6 DAILY

OLYMPIA
STAND NO 32
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However expert or amateur you may be, this new
lgranipak cannot fail to save you time, trouble and

expense. lgranipak ' is a complete and compact tuning
unit. Upon its rigid metal chassis are mounted :-screened
coils with built-in wave -change switch, Igranic 3 -gang
condenser with cover, escutcheon and disc drive assembly
with pilot lamp attachment, mains switch, three 5 -pin
valve -holders, grid leak and condenser, engraved terminal
board. Wavelengths covered : 210-

520 m. and 900-2,000m. Complete with
instructions and simple circuit diagram

if your local dealer eanao!
:reply you, please Write

to us direct

681

MEET US AT STAND 86
RADIOLYMPIA

KCADiON

IGRANIC

Write for fully illustrated Catalogue No. R.207.

Igranic Electric Co., Ltd.,

149, Queen Victoria St., E.C.4

CVS-88
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at last-
UNIVERSAL

VALVES

165

" They should prove a blessing
alike to the trade and the private
owner."-SUNDAY REFEREE,
May 21 ....May 28.

4-r 44

" Success has come with the
advent of the new type TUNGS-
RAM MAINS VALVE."-
AMATEUR WIRELESS, June
17,

4+ 44

" No mains transformer re-
quired."- W I R E L E S S
WORLD, June 9.

ONE VALVE
FOR BOTH

A.C. AND D.C.

MAINS

Any circuit can be

built with these
460.41 Universal D.C.-A.C.

Valves. All valves,
including rectifier, indirectly
heated-less hum than with
ordinary A.C. Valves. Eco-
nomical-only 35 watts mains
consumption.

Full range available-Vari-
able Mu, Screen grid, High -
slope Detector, L.F., Multi
Grid Double Grid
Frequency Changer, Rectifier,
H.F. Pentodes. Also Barretter
(current regulator).

Type Use Ampi F lowed. Output Price---
R 2018

G 2018
P 2018

PP2018
S 2018

SE 2018

HP 2018
HPE 2018

V 2018

Detector
G.P.-L.F.
Power
Multigrid output
Screen grid
Vali-mu Screen grid
(Slope -1' 2mA/V)

H.F. Pentode
H.F. Pen. Vari-mu
Half -Wave Rectifier

40
25
10
80

400-
5,000
2,000-

13,000
7,000
2,500

30,000
333,000-

2,000,000
1,000,000-

-
'350
'750

1'400--
--

70 mA

0/6
06
3/-
7/-
4/6
4/6

4/6
4/6
0,6

All Tungsram Universal Valves are Indirect y Heated and take 0'18
ampere at 20 volts.

A Barrette,. Type 180 R is also available, which has-
Normal Voltage Drop .. .. 100 volts.

- Normal Working Limits .. .. 80-120 volts.
Transient Limits .. 70-140 volts.

Current 180 mA. >.: - 2} % .. Price 5/6.

Write for particulars

UNIVERSAL

TUNCSRA
PHONE : MUS. 5053

M
VALVES

TUNGSRAM ELECTRIC LAMP WKS. (G.B.) LTD.,

72 OXFORD STREET, LONDON, W.

8 SPECIAL

FEATURES

11111111111111111111111111111111

ENAMELLED

WIRES

1. High dielectric
strength and free from
pinholes.

2. It is tough and will
withstand severe
handling.

3. Enamel is highly
elastic and will not
readily fracture.

4. Will resist tempera-
tures which would
char any fibrous
insulation other than
asbestos.

5. Under ordinary con-
ditions, retains all its
qualities year after
year.

6. The enamel is non -
hygroscopic, thus
avoiding short cir-
cuits where damp
occurs.

7. The gauge of the
wire, both under and
over the enamel, is
accurately constant,
making it ideal for
coil winding.

8. Entirely British
made.

The B.I. have been manufacturing enam-
elled wire since it first came into use, and
long experience, constant research and
the use of the finest machinery available
have led to the production of B.I. Enam-
elled Wires of a consistently high standard
of quality. For all fine windings where
economy of space is essential, there is

nothing to compare with the perfect
insulation of B.I. Enamelled Wires, which
are made in all usual sizes down to
0.002 -in. diameter. Write for full par-
ticulars.

BRITISH INSULATED CABLES LTD.

CABLEMAKERS AND ELECTRICAL ENGINEERS

PRESCOT-LANCS.
Telephone No.: Prescot 6571.

London Office: Surrey House, Embankment, W.C.2
Telephone Nos.: Temple Bar 4793 4 5 & 6.
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From the shrill voice of the
fiddles to the deep growl
of the drums Igranic D.9.

delivers every note with its
true tonal value. Thanks to its
unique magnet construction
Igranic D.9. has earned the
approval of radio experts
throughout the country ;

thanks to its modest price it
is the choice of every dis-
cerning amateur. Change to
Igranic D.9. and change hope
to certainty, counterfeit to

reality.

Meet us at STAND 86 Radiolympia
Write for fully illustrated Catalogu: No. R206 of
Igranic Quality Components.

1GRANIC ELECTRIC CO., LTD.. 149 Queen Victoria
Street, E.C.4.

PERMANENT MAGNET
MOVING COIL
LOUDSPEAKER

(
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te===
BULGIN
RADIO PRODUCTS

RADIO PRODUCTS

PROOF OF LEADERSHIP
Evident in every page of the wonderful New
Catalogue, No. 153, now ready for dis-
tribution. Bulgin have spared no effort
this year to present to wireless constructors
the largest and most up-to-date range of
quality products ever offered by any

component manufacturer.
Contains full details of

NUMEROUS BRAND-NEW LINES
and

SIXTY-FOUR PRICE REDUCTIONS
The New lines include Switches, Remote Controls,
H.F. and L.P. Chokes, Class -B Components, Decorative
Signal Lamps, Bakelite Knobs, Anti -interference Units,

Valveholders, etc., etc., and a valuable
28 -PAGE TEXT BOOK AND MANUAL (P)

gluing full technical information and circuit diagrams.
Whether your receiver is home -built or factory -built we know
that you will find accessories in our Catalogue which will
certainly improve it, either as regards its performance or its

appearance, and in most cases, both.
ENCLOSE 2d. POSTAGE FOR A COPY OF OUR

ITION

overt
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THE EXHIBITION
ON FIVE METRES
SONG "PLUGGING "
THE ITALIAN HOP

PRIM It
I

THE FIRST AND FOREMOST RADIO WEEKLY. gAr2 (141PQ97 tia-atctracuk(1196'SQ^C'9
Scientific Adviser : Chief Radio Consultant :

LLB OLIVER LODGE, F.R.S. P. P. ECKERSLEY, M.I.E.E.
Editor: N. F. EDWARDS.

Technical Editor : G. V. DOWDING, Associate, I.E.E.
I,. slant Editors : P. R. BIRD and A. JOHNSON-RANDALL.

Chief of Research Department : K. D. ROGERS.

RADIO NOTES & NEWS
Better Than Ever.

THE Radio Exhibition at Olympia is
now open, and I am told that it is
the best so far held. The co-operation

of the B.B.C. has helped greatly towards
reeking Radiolympia the first attraction
of London. If you cannot pay a visit to
this wonderful bit of organisation I hope
that you will enjoy the revue and the
variety programmes by wireless and succeed
in visualising the swirling throngs of
people amidst the glories of the Exhibition
stands. This show is part of a national
prosperity drive. Bumper sales to it !

" P.W." To the Fore.
AS the Show would not be complete

without a " P. W." stand, we are,
of course, gracing it with our presence.

Look us up, if you can get near the stand,
and pass the time of day with the boys
of the old brigade. Any free ice-cream
issued by our stand will be 'made by the
coldest therms procurable and from the
milk given by cows brought up on the
Foundations of Music.

And, since we are talking, how about this
week's " P.W." I The. whole Show for
threepence ! That Supplement is a hum-
dinger, or I'm a Nazi ! Dear me, how the
boys stretched themselves over this number!
Still-great occasions beget great deeds.

Listen to the Fastest Road Race.
ON August 19th Major Vernon Brook

and Mr. H. W. McMullan will give a
running commentary on the Inter-

national Ulster Grand Prix, claimed to be
the swiftest road race in the world. National
programme listeners will hear the commen-
tary from 1.45 to 2.45 and the last phase
from 4.30 to 5.15 p.m. The race is run
over a total distance of 246 miles. There
are some thrilling features for the motor-
cyclists to negotiate on this course, and
skilful commentary should transfer some
of the thrills to listeners.

German Radio Show.
GERMANY, always to the fore in radio

matters, has found time to organise
a national radio exhibition in spite of

the tremendous political upheaval through
which it is passing. The show will last till
August 27th, and I understand that cheaper
fares to Berlin are on offer. It is difficult

to know what to think of the German situa-
tion now, and as one of the most charming
men I ever knew in the radio business is
a German Jew, and a Dantzig man, too, I
think I had better switch off before I say
something irreverent about swastikas !

FACTS
" Popular. Wireless " gave you-
THE FIRST PERMEABILITY TUNING

SET
THE FIRST ALL -METAL VALVE SET
THE FIRST DOUBLE -DIODE TRIODE

SET
THE FIRST " COLD -VALVE " SET

FACTS
" Popular Wireless" gave you-
THE FIRST " CLASS B " SET
THE FIRST NO -GAP TUNING SET
THE FIRST DOUBLE -DIODE PEN-

TODE SET
THE FIRST " CLASS B " PORTABLE

FACTS
" Popular Wireless " gave you-
THE FIRST SHORT-WAVE ADAPTOR
THE FIRST NATIONAL 5 -METRE

TESTS
THE FIRST INTERNATIONAL

QUALITY TESTS
THE FIRST CATHODE RAY TELE-

VISION FOR CONSTRUCTORS

"POPULAR WIRELESS"
IS ALWAYS FIRST

Relaying America.
I WRITE this less than an hour after

listening to the B.B.C.'s gallant but
not very successful attempt to re-

broadcast Jim and Amy from America, a
feature which was spoiled by " atmo-
spherics," Morse and a shrill squeaking of
origin unknown to me.

I am reminded of the anecdote about a
broadcast which was given in the early
days of Argentine radio, when some local
big -wig was asked to spout at the opening of

THE B.B.C. SCORES
RADIO IN INDIA
TELEGRAPHS TABOO
DANNY MALONE

a station. Just as the dignitary began, an
ass in the adjacent market -place brayed,
and, as the windows were open, his re-
marks " were broadcast throughout South
America. I hope that no neighbouring
republic took umbrage at such outspoken
sentiments.

Five -Metre Tests.
IE any reader picked up signals on five

metres from G 2 F X on Sunday,
August 6th, between 11 a: m, and

1 p.m. (B.S.T.), .he would be nice if he
sent a report to G 2 A X, 11, Sea Road,
Bexhill, or to G 5 B S, c/o " Hastings and
St. Leonards Observer," Observer Buildings,
Hastings. As the news of these tests did
not reach us till July 25th we could not
give advance news of these transmissions.
Once more ! Club secretaries and" others,
please note that these Notes are compiled
and handed in about two weeks prior to
their publication !

Empire Broadcasting.
ONE cannot but be delighted that after

six months of Empire broadcasting
the B.B.C. feels encouraged to further

efforts in that direction. Over 8,000 letters
have been received from all over the
world, and they show a great appreciation
of the service, not only on the part of the
" exiles," but the born and bred Colonials.
It is singularly unfortunate that New
Zealand, the most " English " of all our
overseas territories, is badly served, recep-
tion being most unreliable.

Song " Plugging."
THE action by the B.B.C. against certain

music publishers to restrain them
from song " plugging " was with-

drawn, the opposite parties agreeing to
combine in opposing the practice. One
would imagine that bands would value
their reputation for freshness and variety
more than the payment they receive for
" plugging." The money may not be forth-
coming always, whereas a good reputation
keeps a band in demand. In.this connection
it is interesting to hear that American
publishers say that broadcast ' plugging "
became of secondary importance long ago.

(Continua on page 732.)
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ONCE more we have reached " Show time," and
thousands of radio enthusiasts will be trekking

to their Mecca in the west Of London-Olympia.
Many will know the way by heart, having visited
the Radio Exhibition very frequently during the
many years of its being.

For others a certain amount of information as to
how to get to Olympia will be of great assistance,
and the map shown below and the details given should
provide much help.

The map shows the main roads of London, includ-
ing the positions of the main railway stations, and
also the chief bus routes in black. Thus travellers
by road will find their way to Olympia fairly easily.

Those who go by bus should look out for the
following numbers, which all pass by the Exhibition,
and whose routes are fed by bus and tram from all
parts of the metropolis. Here are the numbers :
9, 27, 28, 33, 73, 92 , 127, 173, 233, 273, 526.

From the large termini of London it is possible to get
to the show quite easily by means of the Underground,
so that if you come up to London by rail the following
details of the easiest routes should prove useful:

KING'S CROSS,-Metropolitan Railway (King's
Cross Stn.). Book to Addison Rd. Ch. Edgware Rd.

ST. PANCRAS.-Metropolitan Railway (King's
Cross Stn.). Book to Addison Rd. Ch. Edgware ltd.

Z

ti

FROM SOLDERS GREEN

tbert
Mem!

HOW WO
CET

THERE
For the convenience of those who

will be making their first visit to
the Olympia Exhibition buildings,
we give on this page details of the
best ways of getting there by bus
and by train.

*

EUSTON.-Metropolitan Railway (Euston Square
Stn.). Book to Addison Road. Ch. Edgware Rd.

MARYLEBONE.-Metropolitan Railway (Baker St.
Stn.). Book to Addison Road. Ch. Edgware Rd.

PADDINGTON.-Metropolitan Railway (Bishop's
Road to Addison Road or Praed Street to
Kensington High Street, and thence bus to
Olympia).

VICTORIA.-District Railway. To Earl's Court.
and thence by train to Addison Road. Through
booking.

FROM All/SWELL NILE

5-14.PAV 14:: 
4

deTark
Cer er

FRoallIWN WORTH BR/06E _Frw,w 4-1VISHAN

London and provincial visitors to the Show will find this map helpful in finding their way to. Olympic It shows the routes taken by buses which connect
Olympia with the Suburbs and various important railway stations of London.
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CHARING CROSS.-District Railway. To Earl's
Court, and thence by train to Addison Road,
Through booking.

WATERLOO.-To Charing Cross by Bakerloo, and
thence to Earl's Court and Addison Road as
above. Through boOking.

CANNON STREET.-By District to Earl's Court,
and thence to Addison Road.

LONDON BRIDGE.-By train to Cannon Street
or Charing Cross, and thence by District as
above.

FENCHIJRCH STREET,-Walk  to Mark Lane,
and thence by District to Earl's Court and
Addison Road.

LIVERPOOL STREET.-Metropolitan to Addison
Road. Change Edgware Road.

Apart from the above, many of the recent Under-
ground extensions will enable direct booking from
the suburbs, while a convenient route for many will
probably be via the Piccadilly Railway to Baron's
Court, from whence it is an easy walk to Olympia.

Other routes, of course, are available, but the
above gives the simplest ways, and if followed will
help many to get to the Show without trouble or
tedium.

FROM FINSBURY PARK FROM STOKE NEWINGTON
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IF the radio show had been delayed three
or four months, and the same rate of
progress maintained that marks 1933 as

a technical boom year for wireless, it would
have been impossible to have crowded
all the innovations into one exhibition.

Despite the magnitude of the vast halls
at Olympia, the whole building is crowded
with an unparalleled display of vitally
new apparatus.

Every exhibition of the past has been
completely transcended, and we cannot
visualise the possibility of any future show
achieving quite such a step forward in the
quality and interest of exhibits as the
present one.

Important Developments.
Home constructors in particular should

do their utmost to get along and see it,
for a very large number of highly important
developments make their first public
appearances.

Approximately two hundred firms are
showing, and even if in numbers they do not
exceed those at Olympia last year, it is an
indisputable fact that they have a great
deal more to show.

The value for money given by most of the
sets exhibited takes our breath away. In
view of all the new ideas that are being
incorporated in them and the general
considerable improvement in craftsman-
ship they display it would not have come
as a surprise, if prices had risen.

Everyone who can do so should
make certain of at least one visit to

Olympia.
The 1933-4 National Radio Show

fittingly embodies all the latest
ideas and improvements, and
never before have there been so
many really important new tech-

nical developments to consider.

But no ; although the sets are better,
the prices are lower ! Olympia is surely the
set buyer's paradise. He won't be able to
pay his money and take the instrument he
selects away with him, but he has the
golden opportunity of seeing the whole
stock -in -trade of the radio industry
under one roof. Maybe he will find it
difficult to choose one from so many
excellent designs, but that difficulty, if
difficulty it can be called, will be offset
by the fact that he has an unprecedented
selection.

Our Stand -to -Stand Guide.
That is, so long as he makes a comre-

hensive tour of the exhibition. This is
where we can help him, for our stand -to -
stand guide, which appears -on other pages
in this issue, has been prepared to assist
those who go to the show in finding all that
is worth while, as well as to tell the "stay-
at-home " all about it.
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This time the exhibition is much morn
solidly grouped than previously. All the
main exhibits are located in the Grand
Hall and on the gallery which runs round
it.

By skilfully arranging the stands, ample
gangway room has been allowed for the
very big crowds which are expected.

It can be said that the show is " easier
to see." Less time will be wasted in
going from hall to hall, and it will be a
fairly simple matter for the visitor to walk
right round and miss nothing.

In the National Hall.
Indeed, a complete stand -to -stand in-

spection won't be at all tiring, and there
will be more time to spend examining
individual exhibits.

The National Hall has been turned into a
first-class theatre, with excellent seating,
a fine stage and most elaborate lighting
effects.

It is in this theatre that variety and
revue entertainments are to be given.
These will take place between 6.30 and
7.45 and 8.25 and 9.40 every evening.
Musical concerts will be given in the after-
noons.

The tickets for the evening shows will
cost 6d., 9d., is., and 2s., and are to be sold
from a box office in the Grand Hall.

Many of the programmes will be broad-
cast, and a large number of B.B.C. artistes

(Continued on next page.'

If It Had Not Been For These Men
There Would Be No Radio Exhibition

MARCHESE MARCONI. SIR AMBROSE FLEMING, F.R.S. P. P. ECKERSLEY, M.I.E.E EIR OLIVER LODGE, F.R.S.

Do you ever stop to think what we owe to the great radio pioneers-to men like Marconi, Fleming, Lodge, Eckersley
and others who have done so much to create one of the greatest of modern industries ?

On other pages they send messages off goodwill to the Radio Industry and to the Organisers of the Exhibition, and
we, in our turn, should remember them, and pay tribute to their genius and energy which has made the Radio

Exhibition possible.
nk
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THE
RADIO EXHIBITION
(Continued from previous page.)

. fir

are appearing. These include Sydney
Baynes and his Orchestra, Clapham and
Dwyer, Henry Hall and the B.B.C. Dance
Orcr.stra, Flotsam and Jetsam, Norman
Long, the Houston Sisters and Julian Rose.

John Watt and Harry S. Pepper will pro-
duce a special revue.

The Radio Exhibition commences on
August 15th and runs until August 24th,
and is open from 11 a.m. to 10 p.m. daily.

Several readers have written to us asking
when is the best time to go. Well, we do
not anticipate that at any time during the
day the attendance will_ be insignificant
and that a handful of visitors will have the
whole place to themselves.

Judging from past experience, sizeable
crowds will be swarming round the stands
every minute of every day.

And, in any case, what is an exhibition
without a crowd ? A pretty deadly affair.
A crowd stimulates the stand attendants
and brings life and laughter into being.

A crowd may make it a bit harder to
get from stand to stand ; but what does that
matter when you know that the jostling
elbows and shoulders round you by their
very number are helping to make the show
go with a swing ?

We know when we enjoy ourselves most
at the show. And that is when the crowd
round our stand is at its densest.

So v, e fear we cannot sympathise with

that type of individual who apparently
wants a full-dress National Radio Exhibi-
tion for the sole benefit of himself and one
or two others.

Our show motto is a " The More the
Merrier."

And consideration will indicate that there
is a wider significance to this idea of a crowd
being the heart and soul of an exhibition.

It must be remembered that Radiolympia
is British R a dio
on Parade. And
from all over the
world will come
foreign visitors to
see it.

The crowds will
strike the 'keynote.
And vast, enthusi-
astic crowds will at
once convey the right
impression to t he
buyer from overseas.
He will need no
further convincing
that British radio is
booming.

However, this is
all by the way. Our
descriptive articles
in this issue clearly
prove that no other
incentive than the
intrinsic merits of
the exhibition itself
are needed to draw
the crowds.

At least four or
five hours should be
allowed for the brief -
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est of visits to Olympia ; many will not be
able to do all they want to do in less than
two or three such visits.

Very good catering arrangements have
been made, and anything from a cup of tea
to a full evening dinner can be obtained
without leaving the premises.

In fact, the enthusiast can live there all
day-and it would be a day to be remem-
bered.

RADIO ON THE RACING TRACK

One of the latest applications of radio is to motor -racing at Brooklands,
cars having been equipped with receiving sets to enable the drivers to take

orders from a transmitter at the control pits.

All the interesting news and views of
current short-wave practice.

EXHIBITION week, and holidays
finished ! All good things come to
an end ; and this morning I am

sitting at my typewriter trying hard not
to wish that I were sprawling in a deck
chair or (better still) splashing in the
briny. But come ! Let us not give way
to such unworthy feelings, but rather dip
a hand in the correspondence basket.

Here is " J. T. S." (Leicester), who wants
to know whether the keener readers of
" Short -Wave Notes " could possibly start
a kind of correspondence bureau for the
mutual interchange of facts and notes that
are not of sufficient general interest to be
dealt with in these columns.

Requires Careful Organisation.
The trouble about such things as " cor-

respondence bureaux " is that they always
fizzle out unless they are well organised at
the start. In this case the whole business
would be so very vague that no organisa-
tion would be possible. However, if
"J. T. S." would like me to do so, I will
forward him the names and addresses of
any readers who write to me saying that
they are interested in his scheme.

" J. B. M." (Glasgow) reports P H I on
16'88 metres with an interesting pro-

gramme. He thinks that the announcer was
Mr. Schwartz, of " P C J " fame. He also
logged a French telephony station on 12
or 13 metres. Can anyone identify ?

An interesting letter has arrived from
" R. S. B." (East London, South Africa).
He wants to know whether I really favour
resistance -capacity coupling for an L.F.
stage on short waves.

Yes. R. S. B." I really think the
extra clarity and silence of background
fully make up for the slight loss in volume,
as compared with, the transformer -coupled
stage. By now, of course, you will have
seen the "Short -Wave Two," with S.G.
detection and R.C. coupling.

Not Ideal for Radio.
" R. S. B." finds the 31 -metre wave the

best of all from Daventry. Other good
stations in South Africa are Moscow, Rome
and the 49 -metre Americans. He mentions
" conditions," by the way, but not in con-
nection with the ether.

The " conditions " that " R. S. B."
refers to are those in Durban boarding -
schools, and they are not exactly ideal for
radio, as even the prefects do not have
their own studies in which they can sit
back and twiddle the knobs in perfect
peace !

Next in the postbag is a note from Mr.
T. Martin, 3, Gladys Road, South Yardley,
Birmingham, saying that reports on signals
from his station, G 2 L B, working in the
20 -metre band, will be appreciated.

" T. C." (Wakefield), who did so well in
the recent competition, has just sent in
another log, covering the dates July 14th -
25th. He has wired a .00035 variable
condenser in series with his .00013 tuning

condenser, and the extra ease of tuning
makes him wish he had done so before the
competition.

His log certainly seems to contain every-
thing that one could reasonably be ex-
pected to hear, including all nine districts
of U.S.A. on July 16th. He is very worried,
though, because he never hears South
Africa. Has anyone else been hearing South
Africa lately ? I haven't ! (I except
Nairobi, of course-we are referring to
amateurs.)

There seems to be a lull in 5 -metre work
for the present. The full story of our
recent experiments in Yorkshire will be
told shortly, but no further epoch-making
achievements must -be expected. Person-
ally, I think the Crystal Palace tests
served their purpose well by showing that
medium -distance work is possible on this
wavelength ; and by proving that the
previously accepted views regarding range
on these ultra -short waves were inaccurate.

Simplicity and Portability.
The chief charm about 5 metres is the

extreme simplicity of the apparatus and
its complete portability. For short -distance
work on field -days or between stations in
the same town it is unrivalled.

The lino I intend to take, therefore, is
the development of even lower -powered
and more -portable gear, rather than the
building of high-powered stations that are
intended to get ten miles farther than
anyone else has got !

I have seen an attache -case transmitter
already, and a receiver of the same 'size is
even easier to make. The most bulky
part of the whole gear is usually the speech

(Continued on page 748.)
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AMALGAMATED PRESS, LTD.
Stand No. 11.

The Empire's greatest publishing house, The
Amalgamated Press, welcomes you to Stand No. 11,
which you will find opposite the Hammersmith Road
entrance, on the far side of the Grand Hall.

-Every reader of POPULAR WIRELESS who can do
so is invited to come and chat with members of the
Technical Staff, who will be on duty continuously, to
advise and assist in every way towards the greater
enjoyment of radio. The stand is a large one, with
plenty of room, and it houses some remarkably
interesting exhibits in the form of original models
of famous sets.

Here will be seen the first " Catkin " receiver,
the " Ferro Q," the " No -Gap Three " and other
first -of -their -type designs, and in addition we shall
show the first Cathode Ray Television Viewer for
home constructors.

Yet another not -to -be -missed item is a 5 -metro
station transmitter and receiver-which, with other
kindred exhibits, will make your visit this year to
Olympia a memorable one.

AMPLION, LTD.
Stand No. 104.

Although in the past Amplion, Ltd., have restricted
themselves to the production of P.M. loudspeakers
and gramophone pick-ups, this year they have
produced a range of " Class B " components. Al-
though this is a new venture it is one that will
interest constructors.

MAKING RADIO SIMPLE

A unique component developed by Ferranti's
to enable " Class B " amplification to be added
to any battery set. It comprises loudspeaker,
driver and output transformers and valve holder.

NATIONAL RADIO
EXHIBITION

August 15th August 24th.
Open from 11 a.m. till 10 p.m,

A comprehensive survey of the
main features of Britain's greatest
Radio Show, with brief details of
the many outstanding new com-
ponents, accessories, and technical

advances.

On their stand Will be found a driver transformer
in three ratios, and also a three -ratio tapped output
choke. The price in each ease is 9s. 6d.

Other Amplion attractions will include new
loudspeakers, the Sonette P.M., retailing at only
27s. 6d., and another newcomer, the Audiola, at
49s. ad.

AUTOMATIC COIL WINDER AND ELECTR ICAL
EQUIPMENT CO.. LTD.

Stand No. 46.
The particular interest of dealers and coil manu-

facturers will he centred on two of the new coil -
winding machines now introduced for the first time.
But the general public will also find attractions at
this stand in the form of measuring instruments.

The Avometer, for instance, measures thirteen
different ranges of amps, volts and ohms, using only
one pair of leads and without external shunts or
need for calculations of any kind.

Entirely new are the Avominor. which enables
any and every .test to be made with rapidity and
ease, and the Avodaptor.

The latter  is a valve -circuit tester, and both
instruments will find a multitude of uses in rapid
testing and maintenance.

VISIT " P.W."
Members of the Technical Staff will be

present all day to assist you.

STAND 11
BAKER'S SELHURST RADIO

Stand No. 35.
Eight years of experience in moving -coil design

are behind the Baker's Selhurst loudspeakers, and a
large and improved range of designs is sure to attract
Wide attention this year.

In the moderately -priced class the Standard
models will fill the need for realistic reproduction
and efficiency. The 1933 Super Power models must

be. heard 'to be appreciated at their full worth,
extraordinary sensitivity being one of the attention -
compelling features.

BELLING AND LEE, LTD.
Stand No. 45.

Continuing its successful policy of specialisation
on the needs of the keen constructor, this firm has
turned out some really irresistible lines. Apart from
the multitudinous terminals, connectors and so
forth there are features like the " " Unit
Pick-im which will specially interest the music
lover, and a very ingenious device called the Belling -
Lee Disturbance Suppressor.

All who are troubled by electrical interference will
be interested in the full details of this instrument,
which. is specially designed to remove those exasper-
ating clicks, sizzles and crashes.

BENJAMIN ELECTRIC, LTD.
Stand No. 42,

" Class B " driver transformers and a " Class B "
universal output choke arc leading new lines of this
always -up-to-date firm.

Also showing will be the Benjamin Transfeeda, a
1 : 3 ratio L.F. transformer with nickel iron core and
inductance of over 85 henries. Its anode -resistance
feed is 50,000 ohms, tapped at 30,000, and with
coupling condenser the whob unit is attractively
encased and priced at Ils. 6d.

The new valve holders, also, are worthy of special
note, being suitable for " Class B " double -diode
triode and other newly released valves.

(Continued on next page.)

A PORTABLE SUPERHET

A moving -coil loudspeaker is incorporated in
this self-contained battery superhet,, " His
Master's Voice " Model 459 M.C. It is in a
handsome walnut cabinet, price £14 14s.



690

OUTSTANDING EXHIBITS
AT OLYMPIA

(Continued from previous page.)

BLOCK BATTERIES, LTD.
Stand No. 22.

Something of a new industry may be said to be
springing up out of the development of Block plate -
less accumulators, and there will be few exhibits of
such a revolutionary nature at the Radio Show as
the new plate -less H.T. accumulator.

FOR THE
MUSIC

LOVER

The Marconiphone pick-up in-
corporates a special " hum -
bucking " coil to eliminate

mains induction.

This will be made In two sizes -60 volts and 30
volts, each of 5,000 m.a.h. capacity.

The Block plate -less H.T. accumulator is only half
the size of a corresponding ordinary H.T. accumu-
lator. It is, in fact, little larger than a dry battery,
and can be carried about with ease. The 60 -volt
size weighs about 16 lb., complete with acid-a third
of the weight of almost any other type. The 30 -volt
size weighs only 8 lb. I

The low-tension plate -less accumulator will also
be exhibited. Instead of the usual glass " box," the
Block plate -less accumulator is a neat cylinder of
mottled bakelite, having almost double the ampere -
hour capacity of an ordinary accumulator of similar
bulk.

It consists essentially of a thin lead cylinder, with
a bakelite "skin," and is pasted round its inside (by
a patent process) without the aid of grids. This
cylinder is both the negative electrode and the
battery's real container.

Inside it is a lead column similarly pasted which

To meet the
requirements of
" Class B " and
double -diode
triode users
Benjamin have
produced this
seven -pin valve

holder.

forms the positive. A separator is used of glass wool
and soft ebonite.. Not only are- the weight and space,
of grids thus avoided, but much higher capacity is
attained for a given bulk.

BOWYER LOWE AND A. E. D., LTD.
Stand No. "102.

Pick-ups for quality reproduction of gramophone
records are amongst the main items of a range which
also includes variable resistances, the parallel -fed
transformer unit, a log -law volume control and an
exceptionally interesting all -electric record -playing
unit.

H.T., L.T. and G.B. requirements are amply
catered for by the makers of Pertrix batteries

and accumulators.

Included in the various pick-ups are an adapter
for acoustic gramophones -and a new Mark IV. pick-
up designed for use on de -luxe radiograms of the very
highest class.

BRITANNIA BATTERIES, LTD.
Stand No. 124. - - -

" Pertrix " is the name by which this firm's bat-
teries are universally known, and, the range is
extremely comprehensive and well designed to meet
the needs of present-day practice.

For the grid bias and H.T. lines the " Pertrix " dry
batteries are manufactured under a patent non -sal -
ammoniac process of proven efficiency, and the huge
popular demand is a tribute to public recognition of
manufacturing merit. .

For Q.P.P. there is a new range of combined grid
bias and H.T. batteries, the G.B. being included in
the main carton, but not electrically connected to
H.T. Composed of ultra -capacity cells, these bat-
teries are exceptionally well designed to meet every
requirement of the method, so Q.P.P. enthusiasts
should not fail to see them.

BRITISH BLUE SPOT CO., LTD.
Stand No. 07.

To everyone Who remembers the furore created by
Blue Spot loudspeakers, with their fresh fidelity
and amazing clarity, Stand 97 will be irresistible.
Especially when it is realised that the firm's 1933-34
programme includes some additions of unusual merit.

The discerning purchaser of a complete loudspeaker
will discover at this exhibit a remarkable variety
from which to choose. Them is, for example, the
3IK, incorporating the latest model of the world -

DESERVEDLY
POPULAR
Among the
many R and A
speakers, t h e
"Challenger"
commands at-
tention by
reason of its
high perform-
ance for moder-

ate outlay.

*

famed 66K unit, in a solid oak cabinet. And the old
list price of 31s. 6d. has been revised to 25s. 6d. fOr
the coming season.

Another very noteworthy' price reduction is that
of the 44R-enormonsly popular at 52s. 6d., but now
obtainable at well below that figure, in two different'
styles.

For " Class B ". sets the 44R type is available at
42s., whilst the standard 44R is now only 39s. 6d. '

In addition there is a completely new. line of
Energised M.C. loudspeakers. There are different
types of these .for different supply voltages, and as
they are manufactured from quality materials with
the care and exactitude for which Blue Spot is famous
they give a performance which is exceptionally fine.

- To these attractions must be added the Blue Spot

A Celestion pick-up which can be relied upon
to provide reproduction which is the " very

soul of music."

pick-ups, a line of complete receivers, the various
chassis, and-specially notable-a Mains Disturbance
Eliminator.

A quite bewildering choice of cabinet work con-
fronts the purchaser of Blue Spot loudspeakers, so
that this opportunity of viewing the, whole range of
them is specially valuable.

BRITISH EBONITE CO:, LTD.
Stand No. 207.

Set builders, and especially short-wave and other,
experimenters, know that to secure perfectinguiation
efficiency it is essential to employ high - quality
ebonite, such as has formed the basis of this well-
known firm's reputation. And the long " Becol "
experience in catering for constructors ensury that
shape, size and finish are all that can he desired.

A vary wide range of formers, rods, tubes, etc.,
will be showing, and the visitor should look especially
for the new and handy Becolettes, which are an in-
valuable workshop adjunct of the very highest
quality, bitherto unobtainable.
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The comprehensive range of Telsen components
and accessories now includes a series of mains

units.

BRITISH GENERAL, LTD.
Stand No. 38.

In addition to the Apex choke, output transformer,
ganging device and aerial -tuning unit which this firm
featured so successfully last year, a number of
favourite lines will be on view at reduced prices.
Also some entirely new products, including an all -
wave tuner and a parallel -fed coupling unit.

Of special interest, too, is a flexible, coupler for
only 9d., whilst a screened H.F. choke at 5s. 6d. is
also numbered among the tempting items here.

BRITISH PIX CO.
Stand No. 204.

Fix-a-Pix has become a well -established slogan,
and no doubt the other products of this popular firm
will greatly- interest visitors to Olympia, for some
very attractive lines will be on view.

The invisible aerial will appeal to flat -dwellers
especially, whilst a. novel device making its first
public appearance will be the Modula."

This is an armchair control which enables a set to
he attended to without stirring from cue's ease.
Supplied complete with flex for 2s. 11d., this is sure
to prove a big attraction.

TWO SPACE SAVERS.
The Igranic midget switch below
is of the quick make and break
type and is cleverly designed to
occupy a minimum of back -of -
panel space. The T.C.C. Electro-
lytic condenser is a fine example
of this specialist firm's large
range of fixed condensers. It
compresses high capacity ,ntr

small space.

T.C.C.

BRITISH RADIOPHONE, LTD.
Stand No. 118.

Radiopaks of various kinds for band-pass and
superhet. work constitute a leading attraction, the
uncommonly easy construction of a set in which they
appear having gained them a gteat name amongst
radio men who appreciate high efficiency and origin-
ality of design.

Good as they are, the Badiopaks are not the only
lure to this stand, -which also displays variable con
densers, combined reaction condenser and wire-,
wound potentiometers, pick-ups, " Class B " trans-
formers. switches fixed condensers and disc drives:

(Continued one, next page.)

One of the most interesting innovations at the
Show is the " plate -less " accumulator, which
has now been developed by the Block concern

for supplying H.T.
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BRITISH ROLA CO., LTD.
Stand No. §2.

No less than sixteen different Rola loudspeaker
units ars- made iiailable in -the new season's pro-
gramme, the price, ranging from £1 Is. 6d. for the
6 -inch diameter types to £3 for the 9 -inch Permanent
Magnet Model. 1.'7-P.M.

SCREENED SUPER COILS

Included in the British Radiophone range of
coils are these screened superheterodyne in-

ductances.

All the models are a v affable with universal tapped
transformers suitable for either pentode or power
valves. They can also be supplied without trans-
forthers at Is. 6d. less than the above prices.

All Rola speakers in this wide range are available
for " Class B" valves. In addition a number of dual

FOR L.F.
COUPLING 

One of the very
latest additions
to the large
range of low -
frequency coat -
ling components
of R.I. make.

balanced' pairs have  been arranged -for; as quality
seekers have found this method exactly suited to
discriminating critics -of radimreppdtreticm.

Of special interest is the Rob. Class B " Speaker
Amplifier Unit, which comprises a Rola permanent
magnet moving -coil speaker, with which is incur -

A view of the latest form of a popular receiver-
the Pye Portable.

Large fixed condensers made by the Telegraph
Condenser, Co., Ltd.

porated a complete, properly matched .1 Class B "
amplifier,

This assembly, when connected to any battery
wireless set, converts it to " Class B " output. in-
creasing the overall sensitivity of the set several
times and increasing the power output or. volume
capacity up to five times.- -

It can be connected to any battery receiver
without alteration, and is complete with instructions.

With this unit any battery receiver will give
equivalent performance as regards richness of tone
and volume of a high-grade all -mains receiver, whilst
at the same time retaining inherent economy in
battery consumption.

A. F. BULGIN & CO., LTD.
Stand No. 122.

It would be difficult to imagine a more varied
radio display than that provided by the Bulgin pro-
ducts. For this old -established firm seems to havir

A WELCOME FROM THE
MAYOR OF HAMMERSMITH
*

From COUNCILLOR W. P. DAVIES, J.P.,
Mayor of Hammersmith.

I am glad to have this opportunity of extend-
ing a cordial welcome to those representatives
of the British radio industry who will be
attending the Exhibition in this Borough
which opens at Olympia on August 15th.
It is generally admitted that the British radio
industry is now one of the largest industries
in the United Kingdom, and I hope that the
Exhibition will be the most successful ever
held in this country.

Members of the general public should visit
Olympia in large cumbers to inspect and
purchase all that is best and up to date in
wireless apparatus, and thus stimulate the
further expansion and development of an
important British enterprise.

(Signed) W. P. DAVIES.

*

the knack of knowing exactly what the wireless man
needs.

Sooner or later-and generally sooner-every
worth- while radio device appears in the Bulgin
catalogue, at a heat -me -if -you -can quality and buy -
me -now price. So the Bulgin display at the. Radio
Show might be expected to be something right out
of the. ordinary.

It is. From a cursory examination there seem to.
be components of every description. And, moreover,
they appear to be better than ever before, although

Any of the prices are lower 1 -

So a special point to remember is to secure a cata-
logue from Stand 122, it being quite impossible to
do justice to the many ingenious devices displayed
during a necessarily brief visit. This catalogue, by
the way, is far more -than a catalogue, for it incor-
porates a manual of some thirty pages, full of circuit
hints and useful technicalities.

With such a variety of lines it is invidious to
mention single items, but quality enthusiasts may
thank us for mentioning that amongst the brand-new
lines there is an ingenious " Controlatone," easily '

added to any receiver and enabling its high -note
response to He varied with the utmost ease.

PROVIDED WITH REST

The Columbia pick-up and arm with which a
rest is provided.

CARRINGTON MANUFACTURING CO., LTD,
Stand No. 83.

Radio cabinets have advanced by sure degrees
into the proud position of home beautifiers, and
much of the credit will be assigned to Carringtonq of

Cameo " fame, who will this, year again be to the
fore with chaste and elegant designs -

ONE OF
MANY

A wide range
of loud-
speakers are
available in
Blue Spot
make, the one
illustrated be-
ing a moving -

coil type.

Apart from the more ambitious and handsome
models,for complete sets, there are the loudspeaker
and portable types. with a professional finish that,

.will appeal to all. lovers of distinctive work. The
range of prices is comprehensive and accommodating.

CELESTION, LTD.
Stand No. 125.

Many iniprovements and modifications have been
arranged for this season's display, although no price

THE IMPROVED
AVODAPTER

An ingenious unit for testing
valves and their circuits
externally to the set, made
by the Automatic Coil Winder
and Elec. Equip. Co., Ltd.

increases have been made in the famous Celestion
range of loudspeakers and associated -apparatus.

A new departure is the introduction of cabinet
speakers combined with a -stage -of " Class B " out-
put, thus- ensuring that the speaker is accurately

(Continued on next page.)

An illustration of one of the attractive Consolette
type of receivers in the Columbia ranee,
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matched to the valve. Readily plugged into an
existing battery set, this renders the full advantage
of " Class- B " output immediately available-a
point which is sure to add to the crowd that will
always be attracted to Celestious.

CHLORIDE ELECTRICAL STORAGE CO., LTD.
Stand No. 241.

Exide and Drydex batteries of all kinds will be
found on Stand 241 in the gallery, and visitors will
find that the already very extensive range has been
added to this year, in pursuance of the firm's policy
of providing the radio man with exactly what he
needs.

Additions to the Triangle range of H.T. batteries
have now made it possible to cover the requirements
of every well-known portable, whilst the four main

NEW
"CLASS B"

VALVE
Combining in
one bulb 1 two
high -mu triodes
for " Class B,"
this is the new
Mazda P.D.220.
H . T . current
consumption is
very economical
with this valve,
which gives a
power output of
1', watts for 135
volts on the

plate.

Exide L.T. types are equally effective in providing
for the lovt-tension requirements of modern radio
receivers.

H. CLARKE & CO. (MICR), LTD.
Stand No. 91.

A 4 -valve " Class B" set and a 4 -valve all -mains
at are leading attractions in the " Atlas " range
this year

The " Class B " set, known as the " Atlas l34,"

SUPER OR STRAIGHT

Messrs. Varley have chosen this admirably
axecuted and well-proportioned cabinet to house
?ither their new 3 -valve A.C. receiver AP34, or

their Superhet. AP48.

employs a variable -mu H.F. stage, leaky grid
detector, driver and power " Class B " valves. H.T.
consumption is approximately 8 milliamps, and the
output power is 21 watts. On this set provision is
made for extra speakers, and pick-up sockets are
also provided. Batteries are included, and a note-
worthy feature-of special importance since the
Lucerne Plan involves alterations in many of Europe's
wavelengths-is the easily -altered tuning scale of the
illuminated dial.

The " Atlas " 4 -valve all -electric set is designed to
operate on A.C. mains, and in addition to a variable -
mu 14.F, valve employs an H.F. pentode detector
(anode bend) and directly -heated power pentode,

POWER IN PLENTY

A value -for -money proposition is the Hellesen
" Hi -Life " H.T. Battery.

with valve rectifier. The output power is three watts,
and the set has many special points which lack of
space debars from mention here.

Atlas " mains units will, of course, be shown in
wide variety, this firm having acquired a very
enviable reputation for just -what -you -want design,
backed up by an easy -payment system that has
proved of the greatest convenience to the radio
public.

Full details of all the models will, of course, be
supplied to all interested enquirers.

From SIR OLIVER LODGE, F.R.S.
There is going to be another Wireless

Exhibition at Olympia. Radio progress every
year is very marked, and the rapidity with
which the industry has progressed is surprising.
There is now chiefly the crowdedness of the
ether to be contended against, and some
devices are sure to be exhibited to make
broadcasting more selective and tuning sharper,
so that stations may be placed closer together
in wavelength than they can be at present.
That seems to be the direction in which ad-
vance is probable. Meanwhile, I wish all good
luck to those engaged in the industry.

(Signed) OLIVER LODGE.

*
CLIMAX RADIO ELECTRIC, LTD.

Stand No. 84.
The new " Climax " transportable console model

has the great advantage that it is not a one -room set
-it is a self-contained all -electric receiver that can
conveniently be moved to any room in the house.

Almost as selective as a superhet., It gives a wide
choice of programmes on its moving -coil loudspeaker
even without an external aerial, the circuit being
multi -mu S.G., detector and pentode, a combination
of great power.

Its novel pedestal makes this an unusually note-
worthy design, and the prospective set purchaser is
sure to be well repaid by an inspection of the models
on this stand.

E. K. COLE, LTD.
Stand No. 70.

This enterprising firm, makers of the universally
popular " Ekeo " receivers and mains units, have
decided that in future all their receivers will be
designated by the number of effective stages they
incorporate, instead of by the number of valves.

" Class B " two -in -one valves, double -diode triodes
and similar new types that perform several functions
simultaneously should, " Ekco's " say, be rated by
the number of stages they represent rather than by
an arbitrary " number of valves."

So all the new " Ekco " receivers tote introduced
at Olympia will be specified in this interesting

BY BOWYER-
LOWE

A pick-up of superlative per-
formance. by an old -established

radio firm.

HOME CONSTRUCTED!

No, not an expensive commercial receiver, but the
latest Cossor Kit, which can be easily and
inexpensively built by any possessor of a pair of

pliers and a screwdriver.

manner; and although at the time of going to press
the technical details are not available for these lines
it is evident that new design in valves is to be fully
reflected in the coining season's." Ekco " products.

Even without the attraction of novelty the callers

A
QUALITY
PRODUCT

The moving -iron
principle of loud-
speaker c o n -
struction, as ex-
emplified in this
11 and A pro-
duct, enables
high -quality re-
production to be
obtained at low

cost.

at the great Southend firm's exhibit would be certain
to find plenty of outstanding interest, the long
specialisation in mains apparatus having gained the
firm a most enviable reputation amongst the mains -
served radio public.

(Continued on next page.)

IRON -CORED EFFICIENCY

The highest possible efficiency in tuning is made
available by means of iron -cored coils. This is

the famous Varley " Nicore " version.
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COLUMBIA GRAPHOPHONE CO., LTD.
Stand No. 66.

Admirers of the superhet. are amongst those who
will make a bee -line for the Columbia display, the
popularity of the firm's Autoradiograph Superhet.
Seven being proverbial. And they will find that this
year's version is all that they could have hoped.

Various minorities in production have resulted in
the price being altered to 43 guineas, for which the
purchaser has, an-A.c. seven -valve superheterodyne
receiver, with automatic record changer and electro-
magnetic moving -coil loudspeaker.

With its -floodlit wavelength scales and illuminated
station indicator this is undoubtedly a receiver of the

 really super class.

L.T. POWER
A representative ex-
ample from the
cornprehensive
range of accumu-
lators shown at the
Oldham stand. The
neat carrying
handle is instantly
removable, but a'.

the same time can-
not slip when in

use.

1713

11

Such a magnificent ins rument makes the com-
prehensiveness of the Columbia range of receivers
and radiogramopliones al the more- marked, for
although you can go up to ninety guineas for an

Autoradiograph " Ten-Valver there are also
Columbia instruments below the £5 mark.

For the battery, user there is the " C.Q.A." Battery
Radiograph, featuring -a 4 -valve improved form of
Q.P.P. chassis, double -spring motor; -new type
Columbia pick-up and extra large permanent magnet
moving -coil loudspeaker. This is priced at 20
guineas.

For 11 guineas there is " C.Q.A." Battery Four,
with permanent magnet moving -coil loudspeaker
built into a handsoMe walnut cabinet, giving an un-
distorted output of 11 watts. A combined 166 -volt

FOR MAKING CONNECTION

Some of the large variety of connecting devices
which bear the name of Clix.

H.T. and 9 -volt G.B. battery and 2 -volt accumulator
are also included.

Here, too, will be found a 30s. balanced armature
loudspeaker, a combined pick-up and carrying -arm,
2 -valve, 3 -valve and other receivers, all backed by
Columbia experience and reputation.

COLVERN, LTD.
Stand No. 56.

Over and above ail the. usual -coil attractions for
Which this firm is noted, we have at their stand this

year what will undoubtedly prove to he one of the
most- notobte:festatres of the 1033-34, Radio .Show-

- Ferroeart. -

Even the non -technical reader will have heard
something - of these wonderful new -style coils, with
cores not of air {as was -universal only twelve months
ago) but of finely separated iron _particles.- providing,
greatly snperior, Magnetic qualities.

-The, air -cored coil had established -such a firm, hold
upon the public that it seems almost incredible that

POWER OR
PENTODE

Provision for
connecting
either to
power valve
or pentode is
provided i n
this Rola per-
manent -mag-
net moving -
coil loud-

speaker.

Its_days are numbered, And thus a complete range
of Colveru Ferroeart coils is .an exhibit of the first
importance. '

The nett lines are prefixed by the letter F. the F5
being an aerial coil with reaction, for dot. L.F.
receivers. Similarly, F10 and FS are the types for the
new aerial and H.T. coils for one -screened -grid H.F.
receivers.

*
TEN WAYS OF SPENDING

NOT MORE THAN 5/-
1. A 60 -ft. length of PIX Invisible

Aerial. (Stand No. 204) 3 6
2. A BULGIN " Controlatone " unit

for tone control. (Stand No.122) 5 0
3. A DUBILIER 4 -mid. electrolytic

condenser. (Stand No. 68) .. 4 6
4. A GRAHAM FARISH " Zelos "

variable condenser(StandNo.205) 5 0
5. An IGRANIC " Indigraph " ver-

nier knob and dial.(StandNo.86) 5 0
6. A VARLEY 100,000 -ohm wire -

wound resistance with holder.
(Stand No. 85) .. 4 6

7. A T.C.C. 250 -volt working 4 -mid.
condenser. (Stand No. 98) .. 5 0

8. Set of four W.B. anti-microphonic
valve holders. (Stand No. 128.129) 5 0

9. A POLAR " Panel Mounting" disc
drive. (Stand No. 93) .. 5 0

10. A WEARITE 50,000 -ohm "Q.V.C."
volume control. (Stand No. 1) . , 4 6

For the popular arrangement, of 2 S.G.-stage re-
ceivers without bandpass coupling the new C,0116
specified are F10, F14 and F13, and other combina-
tions are available for other circuit arrangements, in
the same way.

Of special interest are the Fl. F2 and F3 assem-
blies, these being for a bandpaes filter and auto -
transformer arrangement with reaction.

It is to be hoped that in the pardonable interest
and great curiosity aroused by these new lines, the
other Colvern products will not be neglected ; but,
if so, this enterprising firm has
only itself to blame.

A. C. COSSOR, LTD.
Stand No. 89.

The latest achievements of
Cossor engineers and technicians
have fully justified the great ex-
pectations entertained of the High -
bury Grove firm when they turned
their attention to " Class B " and
the valve developments.

In addition to the huge Cossor
range of what we may call ordinary
valves, we now have the new-
comers to the Cossor range ; the
240.B., for example, enables volume
sufficient to suit the most exacting
to be obtained with a current
demand well within the capabilities
of the dry H.T. battery.

Other specially interesting re-
leases are the 220.V.S. (of relatively
small consumption for a 'variable -
Inn valve) and the D.D./Pen.

This latter consists of a multi -
mu L.F. pentode, intended for use
as an R.C. coupled L.F. amplifier,
and two diodes, all in the same
bulb and working from one com-
mon cathode. The M.V.S./Pen.
Offers a wide range of possibilities,
including the use of the valve as a
Mixer, etc.

These Lissen coils are band-pass intermediates
for the home -constructor's saperhet.

The suppressor grid in this design is brought out
to a separate terminal, and the output of this interest-
ing valve is far greater than that obtainable from a
variablemu screened -grid valve.

These are only a few of the newcomers-the whole
range -must be inspected at leisure to be valued at its
true worth.

Another new development is the Cossor Neitin Tube
Voltage stabilizer, which enables the user to provide
for mains unit output voltage that does not change -
appreciably when the current drawn from the unit
is varied within wide limits.

Quite apart from revolutionary valve departures,
the. fireflies been preparing many new lines in kits
and receivers. A Class B" Battery Hit is one new
feature this year, and another is a 4 -valve mains kit,
including rectifier and energisedmoving-coil speaker.

Two entirely new models of table 'Mains Receivers
will -also be on view, whilst another new design pro-
vides a floor console battery receiver which can also

Attractive in
appearance and
outstandingly
efficient in per-
formance, t h e
British - General
H.F. choke
should be ex-
amined by a 1 l
discerning con-

structors.

be used- as a tat le model, the circuit comprising 2
S.G. stages, detector driver and " Class B " output.

Very high selectivity and great volume are features
of this. combination.

" Class B " also figures in the new Battery Model
634, which has a permanent magnet moving -coil
loudspeaker and is housed in a handsome veneered
walnut cabinet.

DUBILIER CONDENSER CO. (1925), LTD.
Stand No. 68.

A completely new range of paper dielectric eon-
detisers is one interesting aspect of the Dubilier
display.

They are of cylindrical can shape, fitted with
terminals and a patented fixing device.

These condensers will replace the present popular
type 9,200, and in addition the firm is adding new

(Continued on next page.)

A FEW OUT OF MANY

Some of the hundreds of components and accessories which you will
see on the Bulgin stand, op- tor inspection.
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types of paper condensers in rectangular metal eases,
one range being fitted with soldering tags and the
other With terminals.

The standard " can " types of electrolytic con-
densers of 8 mid., and 4 mfd. have been still further
improved. and a new range of low -voltage electro-
lytic condensers has been introduced.

Outwardly the Dubilier resistances are unchanged,
but here, again, certain improvements in construction
have, been carried out, making them an even more
attractive proposition than their predecessors, which
are so deservedly popular.

For the car owner who contemplates fitting his
ear with -radio there is an attractive and unusual
Dutilier line, taking the form of a set of resistances

A
W.B.
UNIT

Clean lines
characterise the
appearance of
this permanent -
magnet speaker
of well-known
make. The in-
put transformer
for providing
connection be-
tween set and
speaker is neatly
incorporated in
the stand of the

instrument.

or the plugs and distribution leads of 4- and 6 -
cylinder cars. They are attractively priced, and full
instructions are supplied as to installation.

Considering the great diversity of condensers which
have been evolved specially for radio, and the many
alterations'in plant which must have been necessary
to supply these, it seems' remarkable that any one
firm could have continued to keep in the forefront
of popular favour in the way that Dubilier's have
done ; but probably most constructors have learnt
by bitter experience that only condensers of reput-
able snake can be trusted, and certainly it is only
title class that they will find at Stand No. 68.

PRODUCED BY WEARITE

This Nucleon Senior Coil with its special switch is
a product of Messrs. Wrist' and Weaire, Ltd.

J. J. EASTICK AND SONS.
Stand No. T12.,

You cannot possibly take in a half of the note-
worthy items on this stand, so varied are the Eelex
lines, so the best thing to do is to visit it, see as
many'as you can, and obtain a catalogue for future
reference.

Ore thing to look out for is the short-wave
convertor-of special interest to " ." readers,

Two radiogram components of Garrard make,
a name which has long been famous for

gramophone motors.

because it was in this journal that the convertor
idea. first saw the light.

Set builders will find it difficult not to linger over
the firm's standardised plugs and sockets, switches,
terminals, aerial and earth equipment and so forth,
all of which are cunningly designed to meet their
requirements with exactitude, at low cost.

EDISON SWAN ELECTRIC CO., LTD.
Stand No. 82.

Prominent in the Ediswan attractions are the
Mazda ;valves, designed to supply the technician
with the electrical characteristics necessary to every
different type of circuit and the public with reliable
long -service, replacements or the highest standard.
Recent price reductions have rendered these valves
au crest greater bargain than ever.

'*
From SIR AMBROSE FLEMING, F.R.S.

I. am glad to respond to a request on the
part of the Editor to write a few words wishing
good luck to the radio industry and beneficial
results to it from the Wireless Exhibition
at Olympia. Each year sees some fresh
advances in this remarkable industry, and
we are by no means at the end of pos-
sibilities connected with it. There is a vast
field of invention and industry open in
connection with television if only the B.B.C.
could be induced to provide its transmission
at a lest inconvenient hour than 11.0-11.30
p.m., when most people are in bed.

The combination of television and speech
or song transmission is a marvellous
example of scientific invention; and if the
transmission was provided at a convenient
hour it would result in a great new opening
for the radio industry in providing suitable
receivers at a popular price. This last con-
dition is altogether a question of mass pro-
duction, and this in turn depends on the
facilities offered to lookers -in.

(Signed) AMBROSE FLEMING.

The whole range is so interesting and so compre-
hensive that no attempt can be made to outline its
attractions; but the fullest inquiries about it are
welcomed by the staff in attendance, who will bit
pleased to advise as to the best types for various
circuit combinations, etc.

The battery user will also be well advised to take
partichlar note of the, extensive range of H.T.
batteries, accumulators 'and grid -bias batteries on
sbow here. And if possible to secure a copy of the
valuable Ediswan publication, " BOW to - Get
the Most Out of Your Battery."

It explains in non -technical language how to en-
sure the maximum length of battery life and obtain
the best quality of which your set is capable.

Yet another strong attraction here is the
range, with the famous B.T.-H. pick-up and tone -
arm and the R.K. reproducers. Evolved from the
original Rice -Kellogg technique, there is now an R.K.
reproducer for every purpose and every pocket.

Many of the pick-ups obtainable nowadays are
incapable of doing justice to the wide range of
frequencies which science has made it possible to
impress upon the record. But B.T.-H. pick-ups and
tone -arms are used so extensively by the leading
radio gramophone manufacturers that all enthu-

A few of the many types of fixed condensers
made by Messrs. Dutilier Condenser Co., Ltd.

siasts who also to have the best equipment will find
the range exhibited on Stand 82 of absorbing interest.

ELECTRO DYNAMIC CONSTRUCTION CO., LTD.
Stand No. 240.

By the aid of an Electro Dynamic Rotary Con-
vertor any A.C. set may be run front D.C. Maine
with the assurance that purity of reception, volume
and range will be in every way comparable with
operation front A.C.

NEW
DUAL

"M.C.'S"
The latest
model of
the Celes-
tion double
loudspeaker,
which is de-
signed f o r
true re-
production.

There are al o specially wound electro-dynamic
instruments for operation from fluctuating'D.C.
supplies, and these, together with rotary transformers
for public address II.T., will be strong features of the
firm's display.

EPOCH RADIO MANUFACTURING CO., LTD.
Stand No. 2.

Epoch is a name to conjure with in the loud-
speaker world, and the programme to be revealed
at Olympia includes a number of new models that
are of the greatest importance.

(Continued on page 697.)

Power Ohmites and dual and single screened H.F. chokes are included in the Graham Parish exhibits,
and are illustrated here,
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five valve. New, old, advanced or amateur - designed, this
wonderful new Mullard Screened Pentode will plug into -it. It will

bring old sets up -to -dale again. It will make new sets the sets Of the future.
Because all set -designers are now Pentodising every new ,receiver. Pentode -
Defector - Pentode, that's the new idea. And Mullard Research, which first
brought Pentode Power info the speaker stage of all receivers, has .now given us
Pentode Power in the H.F. stage. Ask your dealer about if. It will mean a lot to you.
ASK T.S.D. Whenever you want advice about your set or about your valves-ask T.S.D.-Mullard Technical Service

Department-always at your service. You're under no obligation whatsoever. We help ourselves by helping you.

When writing, whether your problem is big or small, give every detail, and address your envelope to T.S.D., Ref. C.T.N,

T. jig,. NEW SCREENED PENTODE

MullardAUG.I5-24 1/6 DAILY

STAND NO. 71 THE  MASTER  VALVE
The Mullard Wireless Service Co. Ltd., Mullard House, Charing Cross Road, London, II".c. a

Ark.;
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Made under
licence from
the patentee
Hans Vogt.

'keg ci\C LVERN
f\j\errocart-

Coil for
eVery
circuit

We have written a
Booklet dealing with
the advantages of
Ferrocart Coils. May
we send you a copy?

It's FREE.

Ferrocart Coils are the result
of years of experiment and
intensive research into the
problems associated with
the design of iron - cored
radio frequency coils.
Ferrocart Coils are now
available for every type of
modern receiver, from the
modest straight set to the

multi -valve super het.

Fit Ferrocart Coils in your next receiver . ; .. note the difference
the high selectivity the improved performance

COLVERN LIMITED,
ROMFORD - ESSEX.
nnrinn Wilt-dog:11p rIpnnt-

Skand. Na. 56
OLYMPIA

COLVERN
150, King's Cross Road, London, W.C,2
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(Continued freip page 694.)
*

All popular models are available for "Class B," Out
in addition a special adaptor combination "Class B"
speaker, ready for attachment to ordinary battery
sets, will he introduced.

A high -quality .esClas.s-B"adaptorat t !owl price, is
also to be released at this year's display.

EVER READY CO. (GREAT BRITAIN), LTD.
Stand No. 57.

Over fifty different classes of high-tensien and grid -
bias batteries will be showing-a variety that per-
mits the 'user's -exact requirement of current and
voltage to be met, ensuring economical running
costs.

This season, in additiOn to the famiiirs Winner
and Portable series, there is the " Popular Portable "
series, specially designed for the principal types of
portable sets.

The " Popular Power " series are made up of

COMBINED MAINS UNIT

As well as supplying H.T., this Clarke's Atlas
A.C. mains unit also provides current for L.T.

charging.

large -capacity cells and are intended to giveeconomi-
cal service with four- and five -valve sets which re-
quire an emission of 10 to 16 milliamperes.

The Ever Ready " Standard " series are for
those who want something better for the opera-
tion of two -and three -valve sets requiring six- to ten -
milliamperes emission: whilst designed to give
exacting service with four- and five -valve sets -re-
quiring 10- to 16 -milliamperes emission are the
Ever Beady " Power" series.

The High -power " 60 " battery, as the name
implies, has a voltage of 60, and is designed for use
with all high -power sets taking up to 30 milliam-
peres. It has tappings at every 12 volts.

In addition there are the super -capacity batteries,
suitable for transmitting or receiving sets requiring
an unusually large output, such as public-address
equipment, garden parties, etc.

Another feature of the -display on the stand will
be the Ever It sady accumulators, which are fitted
with an indicator that snakes it impossible to rills -

FOR "CLASS B"

A neatly shrouded Benjamin transformer for the
new form of L.F. amplification.

understand the condition of the charge- at any
moment.

FERRANTI. LTD.
Stand No. 74.

In what branch of radio are you specially in,
terested . Audio -frequency transfarmers,_ output
transforMers, electric clocks. condensers, chrikes, push-
pull- transformers;- Class B." converters, rejectors's.

A neat Igranic component, known as the
Igranipak Tuning Unit.

, anode -feed components, mains apparatus, includ-
ing safety boxes, power units. metres and set
testers-these are hut some of the regular Ferranti
lines which merit close attention at this year's
exhibition.

Over and above these we have a number of new
models of receivers, and some singularly interesting
new loudspeakers, all to make their debut at Olympia.

In the receiver class the new Laneastria Consolette
is eminent for value and performance. It is of the
superhet. type, with the great range and selectivity

- to be expected, housed in a solid walnut calanet.

*
TEN WAYS OF SPENDING
NOT MORE THAN 10/6

1. A BENJAMIN " Class B " driver
transformer. (Stand No. 42) .. 10 6

2. A 108 -volt PERTRIX H.T. battery
(Catalogue No. 405.) (Stand No.124) 10 0

3. A BLUE SPOT mains disturbance
eliminator. (Stand No. 97) .. 10 6

4 A set of 4 "ATLAS" plug-in short-
wave coils. (Stand No. 91) .. 10 0

5. A MULTITONE universal nush-
pull output choke. (Stand No.55) 9 6

6. A SOUND SALES " Class B " out-
put choke. (Stand No. 213) .. 10 0

7. A TELSEN iron -cored screened
coil. (Stand No. 88) .. .. .. 8 6

8. An EDISWAN vacuum thermal
delay switch. (Stand No. 82) .. 7 6

9. A FERRANTI A.F.10 L.F. trans-
former. (Stand No. 74) .. .. 8 6

10. An EVER READY 108 -volt
" Winner " H.T. battery. (Stand
No. 57) .. .. . .. .. 10 0

* *
The cost is fifteen guineas, and it features recep-

tion of long- and medians -wave stations, one knob
tuning, volume control and super -power output of
24 watts.

Higher up in the price scale IS the magnificent
"Gloria." which is -available in four models. The
prices range from 24 guineas upwards.

The " Glove " is highly selective, and 'neon,
porates the latest developments, including automatic
volume control, super -power Caput of 21 watts,
stations by name and wavelength, one -knob tuning,
solid walnut cabinet, ,Ferranti moving -coil loud-
speaker, gramophone pick-up socket, and pro-
vision for a separate speaker.

This set Was designed, regardless of cost, to provide
. the best all-round performance obtainable to -day.
There is also a " Gloria Companion " model, which
may stand in any part of the room, but is primarily
intended to stand beside one's armchair, or other
position where it may be desirable to use it as an
occasional table.

The various new " Class B " apparatus and new
loudspeakers-both of the permanent magnet and
mains -energised types-round off a display that
even at Olympia will be really outstanding.

FULLER ACCUMULATOR CO. (1928), LTD.
Stand No. 34.

An excellent reputation for reliability and efficient
service has always attended Fuller accumulatora
and dry batteries: and as -many improvements in
detail -design have recently, been .affected,. - this year
will see a remarkably engaging display,

Evidences of successful specialisation for radio
purposes are to be found in the " Sparta," Super:
" Triple " and " Portable" lines, whilst
mainmotla-plate, standard and classes of
L.T. satisfy ale filament require cents to -the full
at competitive prices.

GENERAL ELECTRIC CO., LTD.
- Stand No, 90.

A wide range of new G.E.C. lines will greet the
visitor to Stand No. 90, where an imposing array of

. receiving and sound -reproducing .equipment of all -
classes has been arranged.

The principal sets will be an inexpensive 3 -valve
battery model, fitted with moving -coil Ioudspeaker
a.5 -valve superhet in A.C. and D.C. types, also
available in the A.C. type with large moving -coil
loudspeaker; a 6 -valve superhet. with " Class.B.'l
output ; two 8 -valve sitperhets. for A.C. mains, and
a 5 -valve superhet. radiogram.

For the constructor with happy memories of former
successes there is also the Osram Thirty Three Kit
Set, battery operated.

A magnetic loudspeaker in bakelite cabinet,, and
in chassis form only ; a " Junior " permanent
loudSpeaker, iii both cabinet and chassis forms; and

" senior permanent, magnet loudspeaker in
cabinet an.) hassis forms will also be features of this
season'-

ORMOND TRIPLE GANG

An example of the screened and ganged con-
densers available in Ormond make.

Also showing will be a comprehensive range of
components and accessories. including batteries and
accumulators. One of the hignights in5this will be
the new Magnet electric automatic gramophone
record changer. - -

Designed for use on A.C_ mains, it will play auto-
matically eight ten -inch or eight twelve -inch records
if they are provided with the casual eccentric groove
or " run-off."

GARRARD ENGINEERING AND MANU-
FACTURING CO., LTD.

Stand Na. 119.
Gramophone effiffiusiasts will need no urging t,

visit this stand, for here are to be found the very
rontinued on next page.)

DIRECT CALIBRATION

Calibration in stations as well as wavelength is a
feature of this Marconiphone receiver.
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heart and soul of electrical reproduction in the form
of motors of all types, with the relevant accessories.,

The Garrard Induction Electric Gramophone
Motor claims as a selling point " As used by, the
B.B.C.," and the discriminating will -need no further
recommendation, for what is good enough for trans -
Mission is certainly not to be excelled for reception
conditions.

Of _outstanding mechanical interest is the Garrard
automatic record -changing unit.

Dual-purpose ends are a feature of this Loewe
resistance.

GRAHAM PARISH, LTD.
Stand No. 205.

What is Graham Farish doing this year ?
So great has been the demand for the products

of this old -established and well-known company
that on at least four occasions the factory accommo-
dation has had to be rearranged to house the new
machinery required.

Indications for the coming season forced Mr.
Graham Farish to the conclusion that once again
an extension was necessary, so during the summer
workmen have been busy and the finishing touches
are now being put to the new building which will
increase the accommodation by 50 per cent.

At Olympia, of course, Flit. Gard, Ohmites and
the all-star items of the Graham Farish range will -

FROM
HARLIE'S
A neat valve
holder adaptor
supplied with
terminals for
convenient

connection.

be represented again, and of the Is components
we should like specially to mention to our readers
the latest five -shilling variable condenser. -

High electrical efficiency had to be combined with
mechanical perfection of the moving parts- and

' extreme rigidity of construction-. This was. accom-
plished by the use of steel end -plates adequately
protected from rust and corrosion by a suitable
finish, together with three-point suspension of the
frame and fixed plate assembly free from any form
of distortion when mounted in place.

The moving centre part, is built irrespective of the
driving spindle, 'ancris mounted between cone end -
bearings. Two -point fixing to the centre spindle is
provided, ensuring truth with the main Moving -vane
assembly, Whilst the absence of spacing washers etc.,
gives complete reliability over a .very long period.

Remembering the past achimiements and- present
successes of Graham Farish components, it is not
difficult to prophesy a very big future for this latest
addition to a remarkable range.

READY MATCHED

Triple coils and gang condensers are used on
this Colvern tuning unit.

THE GRAMOPHONE CO., LTD. .

Stand No. 80.
Stand No. 80 in the Grand Hall is one of the

largest in the whole show. Here will be found the
H.M.V.' display, which last year caused quite a
sensation' because one of its exhibits was a radio -
gramophone in glass.

' So successful was it that now the visitor will be
able to repeat tli iiiirience with no less than
five of the H.)I V models treated in this way.

WELL KNOWN !

Siemens Full -o' -Power H.T. batteries are well
known to all constructors.

Chief interest this par will probably centre round
the beautiful superhet. models, which include the
" Portable Six " M.C. model, with single -knob
tuning, self-contained in a walnut cabinet with
Moving -eon loudspeaker.

This is priced at 14 guineas. At the other end of
the superhet. scale we have the "Superhet. Ten"
Autoradiogram De Luxe, which costs 95 guineas !

But think what you can get for the money. A
ten -valve super radiogtamophone, incorporating
delayed automatic volume control and automatic
record changer, available in  walnut cabinet or
light walnut and macassar ebony.

*
From THE MARCHESE MARCONI.

The National Radio Exhibition marks the
climax of another year of research and
development in the British wireless industry;
and in view of the rapid progress in many
phases of development that has been made
during the past twelve months I am sure that
the coming Exhibition will be of great interest
to every listener.

Those who are attracted by the technical
side of their hobby will have the opportunity
to examine the newest circuits and acces-
sories, while those who regard broadcasting
primarily as a means of entertainment will
see how British manufacturers have provided
receivers which worthily reproduce the first-
class programmes now available.

The manufacture of broadcast receivers has
developed during the past few years into a
great industry; and I am glad to see that
Great Britain, where so much of my own
pioneer work in wireless was done, is main-
taining its position in the van of progress in
this fascinating branch of the science.

(Signed) G. MARCONI.

*
Other interesting features of the instrument are

a standard H.M.V. automatic record changer playing
up to eight records with record repeater, high -power
energised field moving -coil loudspeaker, tone control
and mains aerial device.

The standard model of this remarkable production
is eighty guineas.

As leading gramophone specialists, the firm's
record player and also the pick-up unit will
be viewed with special interest. In fact, Stand
No. 80 is one that it will be very difficult to leave.

GROSVENOR ELECTRIC BATTERIES, LTD.
Stand No. 126.

A strong feature of tha Grosvenor battery service is
the classification of the batteries for various sets under
the name of the latter, so that the owner of a receiver
has only to name it to be assured of the correct
Grosvenor battery that should be employed.

The range is a wide one, and it will be remembered
that the firm specialises in a mercury amalgam
which prevents corrosion and lengthens the life of
the battery. zinc. Great success has attended the
method, and full particulars, together with detailed
advice, will gladly be given at Stand No. 126.

HARLIE, LTD.
Stand No. 54.

A wide range of products from pick-ups to micro-
phones will be displayed here, and the constructor
and gramophone enthusiasts who make for " Harlies "
in memory of past successes will not be disappointed
this year.

Of outstanding interest in these days of insistence
upon quality is the tone selector and scratch filter.

An L.F. intervalve transformer that is being
shown by the Ormond Engineering Co.

whilst pilot lights, automatic stops and similar
ingenious lines provide that touch of the just -what -
I -need which the visitor to Olympia always
appreciates.

F. C. HEAYBERD & CO.
Stand No. 16.

The Heayberd slogan, " Monarch of the Mains,"
is a well -merited one, and no firm could offer a wider
selection of mains units and kits. There is a Hefty -
herd unit for every type of set, ranging fromithe
model D.120 for A .C. mains with an output of 18 in/a,
to the C.250, which is capable of supplying up to
60 m/a at 250 volts, awl the necessary L.T. for an
A.C. all -electric design.

A " Mercury " H.T. battery made by the
Grosvenor Electric Batteries, Ltd.

In addition, the firm's activities embrace D.C.
mains units, home -chargers, mains transformers,
auto -transformers and smoothing chokes. All of
these can he relied upon to give unfailing service
combined with efficiency, and all carry the Itaayberd
guarantee.

The maker's statement that " the present range of
complete mains units and assembled kits will remain

IN ALL SIZES

Heayberd mains transformers are available in a
multitude of types.

unaltered-we find it difficult to improve on them"
is fully justified and one which we ourselves agree
with.

The additions to the existing ranges include two
new portable amplifier kits of the 5 -watt and 10 -watt
types. These should prove very popular, and are
ideally suitable for radio -gramophone work and for
use as speech amplifiers in small halls. A comfort-
able carrying handle is provided, and a special pilot

(Continued on page 702.)

Pix valves, obtainable in many types at reasonable
prices, are made by the British Pix Co.
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Amazing Increase of Range and Selectivity
made possible
by the

oUSTAB
E INDUCTANCE (OIL

ABSOLUTELY
ALL DUAL

MICRION POINTS
OF SUPERIORITY:
1 "MICRION" is the

only dust iron cored
coil with a micrometer
adjustment on both
medium and long waves.
2 It can be used in any

existing set without
alteration of dial cali-
bration.

It is the only coil of
its type that gives

such terrific improve-
ment of range and selec-
tivity without demanding
difficult structural alter-
ations to the set.
4 The Metal Screening

of the marvellous
(Bakelised iron dust)
core ensures absolute
immunity from inter-
ference by and with other
components.
5 It is the most suit-

able coil for use with
all the latest systems of
amplification, including
the famous R.I. Parafeed
method.

List No. BY36
Actual si ze
of Coil 2 2f
, 3 ins. high.

STAND

41
OLYMPIA

SUPERSEDING
RANGE COILS

The "MICRION" is
the most significant coil de-
velopment since the famous
R.I. Dual Range Coil.
So amazingly does this coil-
employing the NEW
POWDERED IRON
CORE-- improve range
and selectivity that it is
destined to supersede every
existing dual range coil, in
old as well as in new re-
ceivers, and it enables
replacement of theexisting tuning
coils without inter-
fering wit h cali-
bration.
"MICRION" is the

coil that will ultimately
be used by every con-
structor in every set of
to -day and the future.

1216

Ask yourdealer or us
for the "Micrion"
Coil leaflet.

_...iii1111=1111111111111111111111
The Advertisement of Radio Instruments Ltd., Croydon, Surrey. Telephone : Thornton Heath 3211.
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ENGL nci
At last the day of All -World Radio has arrived, and all the thrill o.
conquest has returned to radio reception with the introduction of a
new Home Constructor's Kit Set by Lissen, which incorporates for
the first time four wavelength ranges instead of two -which tunes
from 12 to 2,000 metres-which brings America and Australia
direct within the range of British listeners who hitherto have only
known the home stations and the chief Continental programmes.

GREAT
CHART
FREE

CHASSIS KIT I

COMPLETE

WITH 4 VALVES

£5 .12 6

(Vr Too

tt10gis
?P'Tii

,c
vs Xvsis

°. LTD.,
PUBLICITY DEPT..

ISLE WORTH,

. NAME ......
ADDRESStivrerg ......... i.''.°

 "*-
Please send me FREE CHART of

'" the All -Wave All-Wertd " Skyscraper."

MIDDLESEX.

POST

COUPON

fIREE CHAR

were always easy to get
The Lissen All -Wave All -Wort: " Skyscraper " 4 marks a milestcr.e sn
radio progress --a milestone so important that it can only be compared
to the change from crystal sets to valves. As the first valve sets made
practical a range of hundreds of miles, so the new principles involved in
this Lissen All -Wave All -World " Skyscraper " make practical the
thousands -of -miles ranges of Australia and America. It brings two
whole new wavelength bands within reach of the ordinary listener-
stations and programmes which before he was unable to receive-and
leaves open for future development a field which may well be used to
solve all the problems of ether -congestion at present perplexing the
ant horities.

g.
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RECEPTION
fog

SKI'S

but you've never heard A
And you can build the Lissen All -Wave All -World
" Skyscraper " 4 for yourself. Lissen have made it a
Home Constructor's Kit Set because they feel there
are thousands who, when told how, can use their own
hands. Building it yourself saves you pounds in first
cost, it makes you an enthusiast to feel and to hear
what a wonderful thing you have created I

And when you see the Great Free
Chart of the All -Wave All -World
" Skyscraper " which tells you
how to build it and how to work it
and why it gives such marvellous results, you will agree at once that it
would be wise of you to build for yourself rather than buy a factory
assembled receiver when Lissen have so simplified home construction.
YOU CAN'T GO WRONG ! There are pictures of every part, with every

wire numbered, every hole lettered, every
terminal identified. Even the exact length
of every connection is given to you !

WI1121141111.1t66''"

:177; 7::::",0111111411

14)

"

4

Ali

le

' 4

KIT COMPLETE
WITH WALNUT

CONSOLETTE
CABINET AND
MOVING COIL

SPEAKER

£8.2.6

IA'
DIRECT.

But get the Chart and see for yourself-
then build the Lissen All -Wave All -World

Skyscraper " 4 and become a pioneer of
the World Range Radio of 1934 - hear the
ultra -short and short wavelength stations for
the first time.

Lissen have published a splendid Chart of
the All -Wave All -World " Skyscraper." It
tells you exactly what to do with every single
nut and screw, so that success is certain.
Post coupon on left for your FREE copy.

NOW BUILD THE SET
THAT SPANS THE WORLD

ISSEN

"SICYS-RAPER
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*
OUTSTANDING EXHIBITS

AT OLYMPIA
(Continued front page 698.)

lamp is fitted which remains illuminated as long as
the amplifier is connected to the mains.. Another
new line is a portable charger capable of charging
from one to thirty 2 -volt cells at the v,:ry satisfactory
charging rate of 165 amps.

HELLESENS, LTD.
Stand No. 106.

This old -established firm of battery manufacturers
are showing a complete range of batteries for radio
and flashlamp purposes, as well as the various
models of the Sunlite " handlamp.

Foremost among the exhibits is the new " "
range, originally in the higher -priced class and now
presented in coloured cartons and selling at popular
prices.

Both radio and flashlamp batteries are included --
in this new range, the previous range being replaced
by a new series of Super " batteries containing

improved and patented
cells giving a greater
eapacit yawl power output
than ever before, while in
no way increasing the
overall size of the battery.

The 108 -volt general-
purpose H.T. battery is
priced at 10s. and the

" grid -bias bat-
tery at is.

In the Super " range
are the 99 -volt H.T. bat-
tery, which retails at
lls. )3(1., and the 9 -volt
grid -bias battery at
Is. 3d.

ECONOMY
The Bullard " Class B
valve possesses the merit
of being modest in its
driver requirements. An
ordinary L.F. valve can

precede the P.M.2B.

THE HIGH VACUUM VALVE Co., LTD.
" Stand No. 108.

- A visit to this stand will act as a tonic to the
constructor . with ambitious plans for the autumn
and whiter months, for here he will find an imposing
array of valves selling at the amazing low prices
usually associated with valves of foreign origin.

But " tibiae " valves art- entirely British made,
hence the patriotic listener -need havo' no qualms
that he is =upiiortinv othor then hem' :!,(,ustries

STORED ENERGY

The 45 -ampere -hour capacity of this efficient
Faller accumulator will ensure loeg trouble -free

- periods between charges.

when he chooses the types he requires for his new
set. There is a " Hivac " valve for every position,
whether P.O., detector or L.F. stage, and the fol-
lowing examples taken from the comprehensive range
merit special reference : . ..:.

The 13.230 is a " Class B " Valve having an output

Sufferers f r o m
man-made
static will be
well advised to
investigate the
Lamplugh Anti-
stat aerial unit,
which is de-
signed toe liminate

interference.

of approximately 1-8 watts at 120 volts, the total
quiescent current being about 3.5 cola.

Then comes the 7,220, a multi -grid pentode out-
put valve with a mutual conductance of 2.2 m.a./volt,
and a poiver output of -75 watt at 150 volts H.T.

Thirdly, the V.220, a pentode consuming 3 amp.,

*

*

TEN WAYS OF SPENDING
NOT MORE THAN 15/-

1. A BULLARD P.M.202 super-
power valve. (Stand No. 71) .. 12 0

2. A BRITISH RADIOGRAM -0005
2 -gang shielded variable con-
denser, with trimmers.. .. 15 0

3. An R.I. 40 -henry smoothing choke.
(Stand No. 41) .. .. 14 6

4. An R & A type " 50 " differential
armature speaker. (Stand No. 44) 15 0

5. A BRITISH RADIOPHONE type
377A 2 -gang condenser. (Stand
No. 118) 15 0

6, A COLVERN "F.5" Ferrocart coil
for det.-L.F." sets. (Stand No.

7. A LISSEN " Hypernik " L.F.
transformer. (Stand No. 72)

8. A MARCONI II.12 rectifying valve.
( Stand No. 77) ..

9. A G.E.C. 2 -volt, 40 ampere -hour
(actual) accumulator (Catalogue
No. 0627), (Stand No. 90) .. 13 0

10. A COSSOR 240B. valve for " Class
B amplification. Stand No. 89)

12 8

12' 6

15 0

14 0

and having an natant of -5 watt. This valve is
especially suitable' for portable receivers.

A series of A.C. mains valves are also in the course
of preparation and will be released very shortly.

The- Westector " cold valve " detector will, of
course, be an important member of the all -metal
rectifier exhibit at the Westinghouse stand.

IGRANIC ELECTRIC CO., LTD.
Stand No. 86.

It has always been the Ural* Co.'s proud boast
that they offer. to the public only the very highest
quality components that scientific research and
design, the finest materials and
first-class_ worknianship can devise.

Although Igranic components may
not be cheap in the generally ac-
cepted sense of Ma word, they are
nevertheless real value for money,
and can be purchased with the sure
knowledge that they set a standard
of efficiency which is second to none.

So comprehensive is the selection
of components offered that we can
only hope to touch very briefly upon
a few of the more outstanding lines.

For instance, there are the new
" lgranicor " coils, Which employ
cores built ep of thin laminations

Popular Wireless, .4oigust 19th, I9A'.

The Baker's Selhurst " Class B " converter is a
particularly neat and efficient means of con-
verting ordinary battery sets to employ " Class B "

amplification.
of a ferrous material consisting of finely divided
iron mixed with other substances which insulate
the particles from one another

These coils are accurately matched, so that they
may be mounted on a common base and ganged.
Available in various types for the broadcast- and
short-wave bands, as well as for Super -heterodynes,
these new inductances will doubtless achieve a
well -deserved popularity during the coming season:

In addition, there are the excellent Igranie moving -
coil speakers which are obtainable in " Class B "
and Q.P.P. models, a Class B " driver transformer,
having a primary induct-
ance of 31 henries, the well-
known C.H.4 choke with
its bimetal core and high -
inductance value of 40
henries, an extensive range
of switches, differential
condensers and a host of
other components so dear
to the heart Of the home
constructor. Every Igranie
component bears the ie-
delible stamp of quality.

NEWCOMERS
The Hivac range of valves
includes types for all pur-
poses. The robustness of
the construction will be
evident from this illus-

tration.

JACKSON BROTHER3
(LONDON), LTD. -

Stand No. 116.
The name " Precision In-

struments," when applied
to J.B. products, is no
idle one. Since the early
days of broadcasting- the
firm has concentrated
upon one product only,
and an examination of any
J.B. condenser at once re-
veals the extreme accuracy
of workmanship and elec-
trical efficiency upon which
this concern's enviable reputation has) been built.

On Stand No. 116 constructors will find types of
condensers for every possible requirement.

The recent developments in iron -cored tuning coils
makes accurkte matching in gang condensers an
even greater necessity than in the past, and the
close matching, coupled with mechanical rigidity of
the J.B. ganged assemblies, renders then) specially
stiffed for use in these new circuits.

The existing range of screened- and semi -screened
gang condensers has proved so satisfactory that
their general design is remaining unchanged except
for slight modifications. There is a new strffight-
line dial in which a hair -line cursor is arranged to
mote parallel across a straight fixed scale.; The
whole scale is always on view, and since the eursor
moves close to the scale there is a Minimum of
parallax error. 

Another interesting line is the superhet gang
condenser, one section of which is -provided with
specially shaped vanes which tune th; oscillator to
a frequency 110 ke different from that of the
fundamental frequency.

(Continued on page 705.)

A highly efficient ganged coil assembly which will be shown among
ether examples of a coil specialist's wares by Messrs. Colvern.
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ZELOS VARIABLE CONDENSER

A superb component, possessing extreme rigidity

of construction, mechanical perfection of moving

parts and high electrical efficiency.

Negligible H.F. loss, large accessible

terminals, shaft provides easy
ganging. Capacity "0005. EACH

PR,ODLICTS
Write for the new

1933,4 CATALOGUE to be published shortly.

701

"When
better

Condensers
are
possible

build
them"
Graham Farish.

Advertisement of GRAHAM FARISH LTD., Masons
Export Office .1112 Fenchurch St., E.C.3.

LITLOS
VARIABLE CONDENSER
Compact and efficient. Accurately
gauged bakelite dielectrics and solid
brass pigtail connections to moving
vanes. All capacities up to '0005 mfd.
in tuning straight-line capacity and
differential types.

Each 2

FIXED CONDENSER
In a complete range of capacities,
upright or flat mounting. Every
condenser is tested on 750 volts D.C.
Capacities accurate within fine limits.
00005 mfd. to '004 mfd. 1/1"
005 .mfd. to '131 mfd. -

Ensure a safe and efficient Aerial and
Earth. The new AEROFICIENT

KIT provides all you need.
6/6 Comp!ete.

Hill, BROMLEY, Kent.

1/6

A
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1000,000 people waited For iti

C 0 A made it possible!
The

Model
1003

BATTERY

The COA
BATTERY RADIO -GRAPH

Radiogram with the same
superb performance
as an all -electric
instrument O fl 6

Three. stage band-pass receiver.
Quiescent push-pull pentode amplib.

cation.
Automatic lighting of appropriate scale

from switch M.W.- L.W. (and Gram.).
Permanent magnet moving coil speaker.
Marconi Valves.

20
G N S.

Radio only: CO* BATTERY FOUR Model 1001 . 11 gnu

Everybody covets a radio -gramophone - most of all,
perhaps, the 7,000,000 without electric supply. A
Columbia instrument is within their reach at last
-an instrument with the power, tonal purity and
economy of its all -mains equivalent. Constant Quality
Amplification means purity at all volume. Self
regulated Battery Life means H.T. Consumption in
Proportion to the strength required for each trete
and no more!
Send the coupon below for full deta Hs of this new
discovery and learn how easily you can own a CQA
Battery Radio -graph.

See these CQA models, and
the full Columbia range of
Radio and Radio-graphophones

on

STAND 66
aRADIOLYMPIA

the

Columbia
RADIO & RADIO-GRAPHOPHONES

Please send me fullest particulars of the new
* CQA Battery Radiograph or
* CQA Battery Four. * Cross out if not required.

Name

Address
MAGIC NOTES
-.PAN Out

Cut this out and post in an unsealed envelope bearing id. s: amp
to Columbia, 98/108 Clerkenweli Road, London, E.C.1.
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OUTSTANDING EXHIBITS

AT OLYMPIA
(Continued free?, page 702.)

P P

LAMPLUGLI RADIO, LTD.
Stand No. 219.

The whole range of . the well-known " Silver
Ghost" products, with the exception of the popular.
Farrand ,inductor speaker, is entirely new.

Besides a wide 'range of permanent -magnet moving -
coil !speakers there are. two other lines of unusual

No battery set owner need be without mains
volume with such easy methods of converting
existing receivers as are offered by the Multitone

" Class B " converter.

Interest, the first being the " Antistat " aerial unit
and the second the " Timpani " tone baffle.

The moving -coil Ithidspeakers are fitted with
a completely new diaphragm which will in future be
known as the " Tone -Tex." These diaphragms

Any portable gramophone can be adapted for use
in conjunction with an amplifier by means of this

ingenious Belling -Lee unit.

permit a control of tone, and special types can be
supplied to augment the high- or low -frequency
response, or alternatively to give an even balanceover
the musical range.

All " Silver Ghost " moving coils are available
for " Class B " working, the standard three -ratio

v.Y.) as NS 5
4

A particularly open scale is provided by this
J.B. dial.

or " Class B " input transformer being fitted accord-
ing to choice.

The "Antistat " aerial unit is something entirely
new in aerials, and is designed to cut out electrical
interference, besides increasing the selectivity of the
set. Readers who suffer from electrical interference
should make a special point of seeing this.

The " Timpani " tone baffle consists of a metal
membrane ,imposed between two wood baffles, and is
claimed to improve the reprOduetion from any,
type of loudspeaker by adding brilliance and pro-
longing the rich overtones.

Further new lines are an extension, kit which gives
aprofessional appearance to loudspeaker extensions,
and a neat lightning arrestor.

LECTRO-LINX, LTD.
.Stand No. 37..

" It's the little things that count "-and this is
particularly the case in. radio.

A very large percentage of reception troubles are '

ultimately traceable to a faulty connection or
contact-posSibly in the set itself or in a battery
or accumulator. There. are ' many points Of
contact, any of which may produce unpleasant
crackles or. even stop reception altogether that 'it is
not worth while to take any risks.

For several years . Messrs. Lectro-Linx have
specialised in the manufacture of contact devices,
with the result that every one of the many " gadgets"
and components bearing the " Clix " trade mark
fulfils the requirements of perfect electrical con-
nection with conspicuous success.

The famous. Clix helically -slotted resilient wander
plugs and sockets, cleverly devised terminals, power
plugs and sockets, chassis mounting valve holders in
4, 5, and 7 -pin types-all are to be found on the
" Clix " stand, and no constructor should leave the
Exhibition without first acquainting himself with the
important question -of connection as demonstrated
on Stand No. 37.

And don't forget to see the new Clix air -spring
valve holder.

*

From P. P. ECKERSLEY, M.I.E.E.
I wish to send a message of goodwill to the

radio trade of Great Britain.
No one, perhaps, can appreciate to what

extent the valve, component and set
manufacturers have given service to the public.
It should be an encouragement to everyone,
in spite of all the difficulties, to compare the
price, performance and appearance of to -day's
product with its forerunner of 10 years ago.

I would like to pay particular tribute to
those manufacturers who not only made
successful products on the initiation of the
industry, but who are still carrying on.

(Signed) P. P. ECKERSLEY.

LISSEN, LTD.
Stand No. 72.

It is a proud boast of the exhibitors at this stand
that " There is a Lissen part for every radio tisr.'!
One glance at the array of components on view
proves that this is no idle boast.

Mains units, screened and unscreened coils,
variable and fixed condensers, chokes, transformers,
switches, valve holders, loudspeakers-these and
many other home -constructor parts are evidence of the
wide field covered by this famous firm and of the
truth of their slogan.

A GOOD
CHOKE

The well-known
excellence of
Wright and
Weaire's iron -
cored apparatus
is exemplified by
this particularly
neat centre -
tapped choke on

Stand No. 1.

Among the very latest lines are a " Class B '
"Hypernik " transformer with a primary induct
ance of 25-15 henries and a secondary D.C. resistance
of 500 ohms. This component retails at 12e. 6d.

The Lissen range of extended grid valves should
not be overlooked. In this section the constructor
will find 2- 4- and 6 -volt types, as well as numerous
A.C. indirectly -heated valves, both metallised and
otherwise.

On the kR, side there is the new Lissen S.G.
detector and quiescent push-pull receiver, which
gives an output of 1,300 rnilliwatts in return for a
very moderate expenditure of MT.

An example of Utility
excellence. A three -
gang tuning con-
denser of exceptional
accuracy by Wilkins

and Wright.

In addition the well-known " Skyscraper " Three.
which has achieved such phenomenal success, is now
to be had in A.C.' form, the complete all -electric
model -being priced at £7 19s. ad. with valves and
mains unit. Last; but by no means least, there is
the comprehensive' range of Lissen New Process
batteries, the excellence of whose performance has
earned for them' such well -deserved popularity.
You Must not miss t LiSM1 stand I

The Sound Sales driver transformer fulfils all the
stringent requirements imposed on a transformer

by " Class B " amplification.

LOEWE RADIO CO., LTD..
Stand No. 245.

If you have been looking for a resistance of some
particular value without success, then it is evident
that you haven't tried Loewe's. In order to

(Continued on page 742.)

A SUPERIOR SUPER

A highly -selective super -heterodyne receiver,
incorporating all the latest developments, is
housed in this attractive consolette cabinet.
It is one of the " Gloria " series by Ferranti,
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HOW THE STANDS ARE ARRANGED
An Abridged List Showing the Positions of the More Important Firms

Name of Firm. Stand No.
Amalgamated Press, Ltd. .. 11
Amplien (1932) Limited. . . .. 104
Automatic Coil Winder & Electrical 'Equipment

Baker's Selhurst' Radio
Belling & Lee, Ltd.
Benjamin Electric, Ltd. ..
Block Batteries, Ltd. .

Bowyer -Lowe & A. E. D., Ltd.
Britannia Batteries, Ltd. ..
British Blue Spot Co., Ltd. ..
British Broadcasting Corporation
British Ebonite Co., Ltd.
British General Mfg. Co., Ltd...
British Pix Co., Ltd. ..
British Radiophone. Ltd. ..
British Rola Co., Ltd. ..
British Thomson -Houston Co., Ltd...
Bulgin & Co., Ltd, A. F. ..

Carrington Manufacturing Co., Ltd.
Celestion, Ltd. ..
Chloride Electrical Storage Co., Ltd.
Clarke & Co. (51,' c.), Ltd., H. ..
Climax Radio Electric, Ltd. ..
Cole, Ltd., E. K. ..
Columbia Graphophone Co., Ltd. .. : :

Colvern, Ltd. ..
Cessor, Ltd., A. C. :

46

35
45
42
22

102
124
97

207
38

204
118

52
209
122

83
125
241
91
84
70
66
56
89

Dubilier Condenser Co. (1925), Ltd. 68

3. J. Eastick & Sons.
Edison Swan Electric Co., Ltd. . .

Electra Dynamic Construction Co., Ltd.
Epoch Radio Mfg. Co., Ltd. ..
Ever Ready Co. (G.B.), Ltd.

202

2nt /1.421:1-"il!
"lads*/

116 [1711131

T12 ,-
82

240
2,

57

Ferranti, Ltd. ..
'Fuller Accumulator Co. (1926), Ltd.

Garrard Engineering & Manufacturing
General Electric Co., Ltd...
Graham Farish, Ltd. ..
Gramophone Co., Ltd. ..
Grosvenor Electric Batteries, Ltd.

Harlie, Ltd. ..
Heayberd & CO., F. C.
Hellesens, Ltd. ..
High Vacuum Valve Co., Ltd...
Hustler, Simpson & Webb, Ltd.

Igranie Electric Co., Ltd. ..

Jackson Brothers (London), Ltd.

Lamplugh Radio, Ltd.
Lectro-Linx, Ltd. ..
Lissen, Ltd. ..

.. 74

.. 34

Co., Ltd. 119
90

.. 205

.. 80
126

54
16

106
108

62

86

116

219
37
72

POPULAR
WIRELESS
welcomes you to

STAND 11

TO'GALLERY

Loewe Radio Co., Ltd.

Marconiphone Co., Ltd. ..
Mullard Radio Valve. Co., Ltd.
Multitone Electric Co., Ltd. ..

New London Electron Works, Ltd.

Oldham & Son. Ltd. ..
Ormond Engineering Co., iid. : :

Osborn, Charles A. ..
Osram Valves ..
Philips Lamps, Ltd. ..
Pye Radio, Ltd.

Radio Gramophone Development Co., Ltd.
Radio Instruments, Ltd. ..
Reproducers & Amplifiers, Ltd. ..

Siemens Electric Lamps & Supplies, Ltd.
Six -Sixty Radio Co. ..
Slektun Products ..
Sound Sales, Ltd. ..
Sovereign Products, Ltd. ..
Standard Telephones & Cables, Ltd.

Telegraph Condenser Co., Ltd...
Telsen Electric CO., Ltd. ..

123
99

202
92

79
41
44

31
95
47

213
101

96

98
88

Vandervell Ltd., C. A. .. 228
Varley (Oliver Pell Control), Ltd. 85
Vince's Dry Battery, Ltd. 105

Westinghouse Brake & Saxby Signal Co., Ltd... 32
Whiteley Electrical Radio Co., Ltd. .. 128. 129
Wilkins & Wright, Ltd. .. . . 20
Wingrove & Rogers, Ltd... .. 93
Wright & Weaire, Ltd. ..

°/1/ ifijikr /
21.5

22 23 24 25 lal 26 127 28 29
1 U... ii

11 33
3837 7 - 11..35/f/. 34

TO GALLERY
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.......
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EXIT'

TO RADIO THEATRE
IN NATIONAL HALL
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Wherever
wireless
terms are
understood

"Ohmite"
means

"The
Best
Resistance'

Advertis

OHM ITE R SISTANCES

The most popular and efficient type of fixed
resistance for all general purposes. "Better
than wire wound." All values, Jr
50 ohms to 5 megohms.

HEAVY DUTY TYPE 2/3

ement
PRODUCTS

"Better than
wire wound."

Safe maximum current
carrying capacity of

Ohmites."
100' F Temperature Rise

Ohms. Milliamps. Ohms. Milliamps.
1,000 40 20,000 8
2,000 35 30,000 6'75
3,000 29 40,000 6
4,000 24 50,000 5'5
5,000 20'25 60,000 5

10,000 12 80,000 4 24
Other values

pro rata 100,000 3.5

Safe maximum currentcarrying capacity &
" Ohmites " Heavy Duty

Type.
100' F Temperature Rise

Ohms. Milliamps. Ohms. Milliamps.
1,000 80 20,000 16

2.000 70 30,000 13'5
3.000 58 40,000 12

4,000 48 50,000 11

5,600 40'5 60.000 10

10,000 24 80,000 8.48
Other values

pro rata 100,000 7

Ensure a,sale and efficient Aerial
and Earth. The new AFRO-
FICIENT KIT provides all you
need. Complete 6-'6
Send for copy of new Cata-

logue ready shortly.

of GRAHAM FARISH, LTD., Masons Hill, BROMLEY, Kent.
Export Office: 11/12, Fenohurch Street, E.C.3.
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"MIS MASTER'SMASTER'S VOICE"

The
at

On " His
the complete
and radio

THE RANGE

Model 532
Model 532
Model 524
Model 523
Model 512
Model 470
Model 467
Model 501
Model 438
Model 459
Model 436
Model 116

"HIS

the
Master's

-gramophones

RADIOGRAMS
Superhet
(standard)
Superhet
Superhet
Superhet
Superhet
Superhet
Transportable
Superhet
Superhet
De
Record

Centre

range of

OF 

Luxe
Player

MASTER'S
The Gramophone

Radio
Voice "

,tne "His
to -meet

HIS MASTER'S
TO

Ten Autoradiogram
Superhet

Autoradiogram
Radiogram
Radiogram
Lowboy

Concert
Radiogram

Selective
Portable

Radio Four

Co., Ltd.,

of
Exhibition

Stand there is
Master's

1934

VOICE"
BE SEEN AT

Ten Autoradiogram
Seven

Seven -
Five -

Seven -
Seven (Table)

-
Five -
Six M.C. -

- -
- - -

98-t08 Clerkenwell Road,

Interest

an exhibition
Voice

broadcasting

OLYMPIA
De Luxe

London,

in itself-
" radio receivers

conditions.

1934 RADIO AND

95 guineas
80 guineas

- 48 guineas
- 39 guineas
- 29 guineas
- 25 guineas
- 22 guineas
- 19 guineas
- 15 guineas
- 14 guineas
- 12 guineas
- 7 guineas

VOICE"
E.C. r



Popular Wireless, August 19th, 1933. wto

CONSOLETTE
A very popular Cabinet for the
self-contained Set. Extremely
neat in design with a beautiful
appearance, readily harmon-
ising with most furnishing
schemes. In two-tone figured
veneered walnut with con-
trasting fret surround. Front
drilled to your specification.
Size 191" high, 15" wide x 121"

CASH or C.O.D. deep. Shelf and baffle -
board 3, 6 extra. Carriage 2:-.

PETO-SCOTT RADIO CABINETS
Distinctive . . Modern . , Value for Money
PETO-SCOTT were pioneers of Radio Cabinets as far back as 1919.
By persistent attention to design for 14 years, the 1933-1934 Peto-Scott series of Radio
Cabinets sets an extremely high standard. Their continued exclusive specification by all
the leading designers of " Popular
Wireless," " Amateur Wireless," and
" Practical Wireless " provides more than
ample proof of their quality, sound
construction and attractive appearance.

1934 FITZALL
WALNUT

UNIVERSAL
OAK TABLE CABINET

CASH or C.O.D
Carriage Paid.

Panel 14" x 7" ; Baseboard 14" x 10". 15 -.
Panel 16" x 7" ; Baseboard 16" x 10". 166.
Panel 18" x 7" ; Baseboard 18" x 10". 18 6.
Panel 21" x 7" ; Baseboard 21" X 10". 21 -

PETO-SCOTT RADIO CABINETS

A wonderful Cabinet essential
to the Home Constructor by
virtue of its adaptability.
Soundly constructed in at-
tractive, vignetted front as
illustrated. In figured oak,
hand french polished. To take
panel 12" x 7" and baseboard
12" x 10" 14,'-.

WALNUT CABINET
With standard Fret as illustrated, an
ultra -modern design with graceful
lines combining beauty of appearance
with utility and efficiency. The ideal
Cabinet for the Home Constructor, in
keeping with present-day set design.
In chosen veneered walnut with con-
trasting silk -covered fret. Front
drilled to your specification. Size
inside ; 20" long, 10" high, 12" deep.
Takes panel 12' x 10"; baseboard
12" x 12".
Cash or C.O.D. Carriage

stool) .

STOOL IN VENEERED
TO MATCH.

(28" high) Cash or C.O.D. 25,.
Carriage 2 6 extra.

CLASSIC CABINET and STQ.
Cash or C.O.D. Carriage Paid
£2-12-6 or 7'6 Deposit and 10 month-
ly payments of 5 -.
, - - - - - - - - - - - -
I SEE PETO-SCOTT CABINETS -I
I AT OLYMPIA, USED IN " P.W." i

EXHIBITION SETS-

' STAND No. 11
Cash or C.O.D.

Carriage Paid.

PWALNUT .

DikTAG R A MINLAID A
M

AREAL Masterpiece. Exquisitely
designed in Inlaid Walnut with
attractive two-tone effects and

contrasting fret and side panels. The
embodiment of dignity and a beauti-
ful example of the cabinet art. Built
by leading craftsmen of the piano in-
dustry, mortised and tenoned ; band
french polished. With motor -board
screened by the NEW METAPLEX

PROCESS. Front
ready -drilled to take
set, or vignetted to
take panels up to
18":.8".
MODEL A. Cash or
C.O.D. 63:-. Car-
riage 2,6 extra, or
9/3 deposit and 11
Monthly payments of
5/9. Carriage Paid.

MODEL B, with Garrard Double
Spring Motor, 12" Turntable. Auto-
matic Stop. B.T.-H. Tone -Arm with
Pick-up and Volume Control com-
plete. Automatic Needle Cup, 6 sins.
Cash or C.O.D., or 12 monthly pay-
ments of 12/.. Carriage Paid.
MODEL C, with Collaro Induction
Electric Motor with Tone -Arm,
Pick-up and Volume Control in one
Unit. 12" Turntable. Automatic
Stop. Automatic Needle Cup. 7 ens,
Cash or C.O.D., or 12 monthly pay-
ments of 1311. Carriage Paid.
381' high, 21)" wide, 151" deep Panel
18":'8"; Baseboard Death, 14". Speaker
Compartment, 17" 19)"; Fitted with back
&Aboard, 3/6 extra, if required.

Oak or Mahogany,
no extra.

WALNUT CONSOLE (similar to ADAPTAGRAM, but with fixed lid),
C.O.D. 62/, Carriage 2/6 extra.

YOURS FOR

8/3

Paid (less

WALNUT

Cash or

PETO-SCOTT CO. LTD., 77, City Rd, London, E.C.1., Tel. Clerkenwell 9406i7.
West End Showrooms : 62, High Holborn, London, WX.2. Tel: Holborn 3248.

Dear Sirs,-Please send me C kSH,C.O.D.,H.P. ADAPTAGRAM MODEL
CLASSIC CABINET (with,without stool)

UNIVERSAL CABINET 1934 FITZALL CABINET
Send me your New Cabinet Catalogue.

NAME
ADDRESS P.W. 19/8/33

COME ;TO YOU DIRECT FROM OUR FACTORY
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R avALCADIE or KAM

IT is always interesting, and often not
uninstructive tolook back on the past,
to view one's achievements-yes, and

failures too-and to take stock of what has
been happening with a vtgal-` getting
some sort of perspective one proba-
bilities of the future.

In radio such a retrospect is unusually
fascinating, for the rapid growth of honk -
constructor radio arid broadcasting has
coloured the pages of wireless history in
brilliant hues. Porutaa'WIRELESS, the
first home -constructor jonrnal, has played
no small part in the painting of those pages,
and the familiar blue and gold can be seen
all along the line.

Looking Back.
As we 4Ook back we can see the high

lights of radio successes in set designs
standing out in bold relief against the
naturally dim figures of the past. It is
surprising how rapidly the past becomes
dimmed and only the very high lights
remain.

So,' as we gaze back over the years,
eleven of them, we see among the haze the
fat-nous Combination " set, the " Uni-
dyne " (the first set to use tetrodest the
" Filadyne," and then on to the " Magic "
series, the " Titans," "Comet," "Cosmic,"
and up to modern days with the " Air -
sprite of last year.

As we come closer still we see clearly
how rapidly radio has leapt ahead during
the last few years with ever-increasing
speed, until during the last few months
we have been almost overwhelmed by new
developments, in the presentation of which
POPULAR WIRELESS has played no small
part.

Outstanding Exhibits.
It is not surprising, then, that our stand

at the RadioExhibition this year contains
an array of the very latest- members of a
veritable Cavalcade -of" radio progress.
There can be seen the nation-wide famous
" Catkin " Three, thereceiver that set the
whole country talking and introduced to
trade and public alike the new all -metal
" Catkin " valves that made their first
appearance a short tin ago.

Nearby is the catbOde-ray television
viewer that was developed in our labora-
tories, and which was the first receiver of
its type. It will not be in operation, of
course, for such a thing would not be
permitted in the Show ; but visitors are
invited to come along -and examine it

............... azziagesa

One of the most fascinating dis-
plays at this year's Radio Exhibi-
tion is that on the " P.W." stand
(No. 11), where many of the very
latest technical developments are
to be seen, forming a procession of
progress unapproache 1 by any
other radio journal. Here ,is a brief
account of the main exhibits that
will attract considerable attention
during the nine days of the show.

,closely, while,questions about it and the
other exhibits will be- gladly answered by
the technical staff in attendance.

The first permeability -tuned receiver is
there; too, which recently introduced to the
world a new system of tuning of which
we shall hear very much more in the

FULLY TESTED AND TRIED

Mr. G. v. Dowding and prominent members of the radio trade watching
our Chief of Researc.,, putting a " P.W." set through its paces.

near future-another concrete example
that POPULAR WIREL ESS is not only up to
date, but ahead in radio deVelopment and
with the news of fresh advances in the
science.

Many of the sets that leave been the
means of announcing new ideas to the
public cannot be shown, much as we should
wish, owing to the axigencies of space.
But a number of the chief " firsts " for
which " P.W." is so rightly noted will be

on view, while a selected list of our suc-
cesses during the last few months is to be
seen.

" No -Gap "-Tuning.
Visitors to the Exhibition will be inter-

ested to see on our stand the first " No -G9"
tuning coils in use in sets specially designed
for them. Regular readers of POPULAR
WIRELESS will remember that these coils are
the direct outcome of the plea put forward
some time ago, by our Chief of Research,
for inductances covering all the broadcast
wavelengths used in Europe.  The com-
mercial outcome of that plea is to be seen
in the iron -cored coils used in the " No -
Gap " Three, the description of which was
published a month or so ago.

Valve developments have been rapid and
spectacular this year, and many of the
new valves made their debut in " P. W."

receivers. Among
these were the double -
diode triode, the
double -diode p e n
tode and the multi -
mu screened pentodes.
These, therefore, take
their places in our
Cavalcade, and are
landmarks in radio
hiatory.

" Class B."
We have forgotten

" Class B " ? No, that
deserves a paragraph
by itself, for it has
truly revolutionised
the radio industry.
Again it was POPULAR
WIRELESS that
brought it out and
nave it its start
among British con-
structors, with the
"Class B" Four,
which is to be seen
among the honoured..

at the show. And so we could go on
through a whole list of recent sets of out-
standing merit, but, large as it is, the stand
is not big enough to hold them all, and we
must perforce limit our display to typical
examples which have reached radio promi-
nence and which have received general
acclamation. Come along to Stand 11 and
examine all these things ; we shall be
pleased to explain everything and look for-
ward to this opportunity to meet you.
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TEL SEN
covers

Every Radio
Requirement

The sensational Telsen range now com-
prises over 500 component parts and
constructor's outfits. For full details,
catalogue numbers and prices, see the
wonderful new Telsen Radiomag, issue
No. 5, which also contains 3 full size 1 '-
Blueprints and a wealth of invaluable
radio information. Get your copy now
-price 3d., from your nearest dealer.
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Atsationaeirew
TELSEN

COMPONENTS
TELSEN IRON -CORED

SCREENED COILS
The smallest and most effi-
ment tuning coils ever design-
ed. Can be used either a
aerial tuning coils or H.F.
transformers.

Price
Single Coil .. 6
Twin Matched Coils 1 7/.
Triple Matched Coils 2 5/ 6

TELSEN HIGH VOLTAGE
ELECTROLYTIC
CONDENSERS

Excellent for use wherever
high voltage high capacity
condensers are required. Sup-
plied with special bracket and
terminal for mounting on any
type of baseboard or chassis.

275 working 500 working
peak peak

voltage voltage
Cap. Price Price
4 mfd. 3/ 6 4/ 6
6 4/9

6/.
8 /. 5/ 8

H.T. UNIT AND L.T.
CHARGER FOR A.C.

MAINS
For input voltages between
200 and 250 at 40 to 100 cycles.
Charges 2-, 4- or 6 -volt ac-
cumulators at 0.5 ampere.

Price £4 1 7 6
H.T. AND L.T. UNIT

FOR A.C. MAINS
Similar to H.T. Unit and L.T.
Charger, but with the L.T.
charger replaced by a centre
tapped transformer winding
capable of supplying 2.5
amps at 4 volts.

Price £3 7 6

H.T. UNIT FOR D.C.
MAINS

For D.C. inputs of from 200
to 250 volts. Price 3 5/.

THE most all -embracing range in radio history-that
is the only way to describe the wonderful range of
radio products which Telsen offers you now ! Not,

only have designs been improved-not only has efficiency
been increased-but, in addition, a large number of sen-
sational NEW components has been introduced ! The
name TELSEN now covers every radio requirement-
from the smallest yet most efficient Iron -Cored Coils to the
most brilliant All -mains, Battery and Kit -Sets ever designed.
See them on Stand No. 88 at Olympia-to-day!

amagamormgrmamgrognmsgf

25140 75V0(
louggo..« WORKIKYlarot, Awl

26.2 35

TELSEN LOW VOLTAGE
ELECTROLYTIC CONDENSERS

Ideal where a very high capacity with
a fairly low voltage is required. Very
compact, with wired ends for easy
suspension in the wiring.
25 mfd. at 25 volts .. Price 2/ 6
50 25 3/.
25 50 ,. 3/.

TELSEN "CLASS B"
OUTPUT CHOKE

For matching to any M.C. speaker
having either a high resistance speech
coil m a low resistance coil and input
tranitormer. DC. resistance 220 ohms
per hail winding. Total inductance
18 henries. . Price 8/ 6

TELSEN "CLASS B"
OUTPUT TRANSFORMER

For matching to M.C. speakers having
low resistance speech coils. Primary
resistance 200 ohms per half winding.

Price 8/6

TELSEN
SMALL TUBULAR CONDENSERS
Very small, yet quite as efficient as the
larger types. Tested up to 1,500 volts.
Wired ends make them very suitable
for suspension in the wiring.
Capacity. Pries
0001 mfd. to .006 mid...

.. 1/3
1/6

TELSEN RESISTORS
WITH WIRED ENDS

Negligible self -capacity and inductance
Noiseless in use. Value remains un-
changed under all circumstances.
Power rating, of 1 and 1 watt: 250,
500, 1,000, 1,250, 5,000 10,000, 20,000
25,000, 50,000, 100,000,150,000, 500,000
ohms resistance .. Price 1/.
Power rating of 2 watts: 250 to 100,000
ohms resistance .. Price 2/.
Three and 6 -watt types can be supplied

on demand.

GET YOUR COPY OF THE TELSEN RADIOMAG No. 5 NOW!
ANNOUNCEMENT OF THE TELSEN ELECTRIC CO., LTD., ASTON, BIRMINGHAM
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for1934
TELSEN " CLASS B "

DRIVER TRANSFORMER
Made in two ratios covering
the requirements of all the
"Class 13 " valves available
at present. Supplied with
comprehensive instructions.

Ratio
Primary to

Overall half -
secondary Price

1-1 2-I 8.6
1.5-I 3-I 8 6

TELSEN SCREENED
H.F. CHOKES

The metal screen, which is
connected to an earthing
terminal, eliminates inter-
action.
" All -Wave" Binocular (1 0-

2.000 metres) Price 4/ 6
" Standard " (100-2,000 rn.)

-Nice 2/ 6
"Short Wave " (10--100 m.)

Price a -

TELSEN BAKELITE
DIELECTRIC REACTION

CONDENSERS
Entirely re -designed. Now
incorporate several valuable
improvements with no in-
crease in price, the whole unit
being also now enclosed in a
strong dust -proof bakelite case

Price
-0003 mfd. to -0001 mid. 1/ 9
-00075 mid. to -0005 mfd. 2/.

TELSEN DIFFERENTIAL
CONDENSERS

Similar in design and con-
struction to the reaction con-
densers.

Price
0003 to -0001 mfd. .. 2

TELSEN AERIAL SERIES
CONDENSER

WITH SWITCH
Built on similar lines to the
new reaction condensers, pro-
viding an ideal selectivity and
volume control.
Max. capacity -0003 mfd.

Price 2 '.

TELSEN
7.PIN VALVE HOLDERS
Accommodate the latest types

Valve, such as "Class B"
valve. Contact sockets exten-
ded in one piece to form
soldering tags, ensuring per'
feet connection.

Price
7 -pin Solid Type .. 1, 6
7 -pin Anti-Microphonic

Type .. , . 1/9

VALUE has always been an outstanding
feature of the wonderful Telsen
range -but never before has Telsen

value been so amazing as it is now. For
now Telsen announce almost unbelievable
PRICE REDUCTIONS ! Just look at this
list -and see how much you will save by
insisting on Telsen Components for that
new set you intend to build

Reduced
H.F. CHOKES to

W.79 Binocular H.F. Choke .. 3/ 6
W.75 Standard H.F. Choke .. 1 / 6
W.221 Short Wave H.F. Choke .. 2/ 6

L.F. CHOKES
W.68 40 hy. L.F. Choke.. ..
W.69 100 hy. L.F. Choke ..

OUTPUT CHOKES
W.71 Output Choke ..
W.72 Tapped Pentode Output

Choke ..
W.172 Power Pentode Output

Choke

COILS
W.76 Dual Range Aerial Coil ..
W.I54 H.F. Transformer Coil ..
W.216 Screened Coil
W.287 Twin Matched Screened

W.288 Triple Matched Screened

W.290 Band Pass Coil Unit ..
W.292 Band Pass and Oscillator

Coil Unit ..
W.293 Oscillator Coil ..
W.224 Intermediate Frequency

Transformer Coil
S.330 Superhet Coils ..

14/ 6
21/6
14/6
21;6

7/ 6

7/ 6
21/ 6

TUNING CONDENSERS -Air Dielectric
W.130 .00025 mid 2,' 6
W.131 -00035 mfd... 3/ 6
W.132 -0005 mid. 3/ 6
W.339 Single Condenser Unit .. 7/ 6
W.306 Twin Ganged 1 2/ 6

With Dust Cover, 2/. extra
W.307 Triple Ganged 17/ 6

W oh Dust Cover, 2 6 extra

PRESET CONDENSERS
W.152 0001 mfd. .. 1/ 3
W.151 0003 mfd. 1 / 3
W.150 -001 mfd. 1 / 3
W,149 002 mfd. .. 1 / 3

FIXED CONDENSERS -Mica
W.310 '01 mfd. .. 2/.
W.311 02 mid. .. 2/ 6
W.316 -05 mid. .. . 4/ 6

VARIABLE RESISTANCES
171,299 Hum Adjuster . . 2i 6

PAPER BLOCK CONDENSERS
W.175 4 mfd., 500 -volt test .. 4, 9
W.176 6 mfd., 500 -volt test .. 7,/-
W.177 8 mfd., 500 -volt test .. 9/ 6
W.178 4 mfd., 1,000 -volt test .. 6/ 6
W.179 6 mfd., 1,000 -volt test .. 9/ 6

4/9
4/ 9

6/ 3

6/9
9/ 6

5/ 6
4/6 DIALS

W.141 Slow motion, Black
W.141A Slow Motion, Brown
W.184 Ruminated Disc Drive
W 257 Small Disc Drive ..
W.313 " 313 " Disc Drive

W.232
W.230
W.231
W.229
W 228
W.227
W.726
W.239
W.237
W.238
W.236
W.235
W.234
W.233

SWITCHES
W-107 2 -pt. Push -Poll ..
W.108 3 -pt. Push -Pull ..
W.153 4 -pt. Push -Pull ..
W.297 Mains Type ..

TONE CORRECTORS
W-308 Pentode Tone Corrector .. 2, 6
W.314 Variable Tone Corrector .. 4/ 6

Fe 21.,ted

PAPER CONDENSERS
to

1/1 mid., 500 -volt test .. 1 / 3
.04 mfd.. 500 -volt test .. 1 / 3
 I mfd. 500 -volt test .. 1/6
-25 mfd.. 500-volt test .. 1/6
-5 mfd., 500 -volt test . 1/6
I mfd., 500 -volt test 1/9
2 mid, 500 -volt test .. 2 6
-01 mfd., 1,000 -volt test .. 1 9
-04 mfd., 1 000 -volt test .. 1 9

mfd. 1,600 -volt test .. 2
'25 ma, 1,000 -volt test .. 2
-5 mfd., 1,000 -volt test .. 2 -

1 mfd., 1,000 -volt test .. 2 6
2 mfd., 1,000 -volt test .. 3, 6

6
11.6
2 6
3, 6

9d.
1 /.
1, 3
1/ 6

TRANSFORMERS-Intervalre
W.61 1.75-1 Radiogrand 13/ 6
W.59 3-I " Radiogrand " 6/9
W.58 5-I .. 6/ 9
W.60 7-I 9/ 6
W.66 3-I " Ace " .. 4/9
W.65 5-1 ,, .. 4/ 9

OUTPUT TRANSFORMERS
W.62 1-1 " Radiogrand .. 9 6
W.63 Multi -Ratio" Radiogrand 9/ 6

VOLUME CONTROLS
W.296 50,000 ohms, with Mains

Switch Combined .. 4/ 6

LOUDSPEAKERS, UNITS AND
CHASSIS

W.54 Loudspeaker Unit .., 3 6
W.170 " Major " Chassis . 7 6
W.181 Loudspeaker 6
W.182 Loudspeaker 1 1 6
W.183 Loudspeaker 12, 6

For full details, prices and catalogue numbers of the complete Telsen range (ever 500
component parts, many of which have been improved in design at no increase in price),

see the new Telsen " Radiomag," Issue No. 5, price 3d.

PRICE ONLY 3°'-3 FULL SIZE If- BLUEPRINTS FREE WITH EVERY (OP
ANNOUNCEMENT 0 F T H E TELSEN ELECTRIC C O., LTD., ASTON, BIRMINGHAM
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AMAZING

`CLASS B'
TELSEN " CLASS B FOUR " KIT

Gives mains power
from your batteries.

"Class B" establishes its tremendous superiority
beyond all question in this astounding Telsen
Kit -set. It represents a triumphantly successful
application of "Class B " principles by Telsen
Technicians, giving an undistorted output of
nearly 2 watts with the use of only ordinary
batteries. Never before has any home con-
structor been able to build so sensational a
set, so easily and so cheaply, as he can 'with
the brilliant new Telsen "Class B Four" Kit.
It is available in two forms (in addition to
the separate Constructor's Outfit).

TELSEN " CLASS B FOUR " KIT
With cabinet and moving coil speaker.
Price . - 17 6

TELSEN " CLASS B FOUR " KIT
Less cabinet and moving coil speaker.
Price - - - - 13 - 17 - 6

TELSEN " CLASS B FOUR " KIT
Constructor's Outfit Price 5/6 -

FULL DETAILS IN ISSUE No. 5 OF THE TELSEN RADIOMAG
ANN 0 U NCEME NT OF THE TELSEN ELECTRIC CO. LTD., ASTON. BIRMINGHAM
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NEW

RECEIVERS
KIT SETS

TELSEN "464",
A.C. MAINS RECEIVER
Telsen's previous experience in the all.
mains field has been an invaluable aid in
the production of this superb new all -
electric receiver. It has that lasting per-
fection which means the practical elimination
of the " servicing " bugbear. Its brilliant
circuit incorporates every conceivable ultra-
modern refinement, including the new
Telsen Iron -Cored Coils, Variable Tone
Control, New Type Moving Coil Speaker,
Single Knob Tuning, Wavelength Calibra-
tion, etc., in a beautiful Walnut -finished
cabinet, providing, really astounding select-
ivity with amazing sensitivity, exceptional
volume and wonderful tone Price19 .9.0
Or can be had for 1516 down and 12 equal

payments of 1619.

TELSEN "AIR MARSHAL 'F
The ultra -selective, ultra -modem circuit
of this wonderful Telsen three - valver
makes it the most efficient set of its type
ever produced-yet it is simpler to operate,
cheaper to run, and costs less to buy. It
is absolutely self-contained in a beautiful
cabinet of modern design, finished in
Walnut and is supplied complete with
valves, batteries and either Moving Iron
or Moving Coil loudspeaker.
With Moving Iron loudspeaker -

Price £4 .17 - 6
Or can be had for 9/6 down and 12 equal

payments of 9/6.

With Moving Coil loudspeaker
Price £5 - 5 - 0

Or can be had for 101-, down and 12 equal
payments of 10;-.

If the receivers shewn on the Itf',
are not exactly what you require,
then one of the following two Con-
structors' Sets will certainly be
your choice. They are not kit'
sets but circuit designs using 7 elsen
Components (some of which you
may already have). Complete
details, together with full size I
Blueprint of each, are contained)
in the New Telsen Radiomsg,

Issue No. 5, price only td,

TELSEN BATTERY S.G.3
An economical yet outstandingly
efficient battery operated S.G. Det.
Pentode three valves., employing the
sensational new Telsen Iron -Cored
Coils, with single knob tuning.

TELSEN A.C. SUPER FIVE
A magnificent five -valve superheter.
odyne receiver for A.C. Mains,
embodying every de ' luxe feature,
including Band Pass Tuning with
single knob control.

BIGGER AND BETTER THAN EVER -YET NOW ONLY 3° PER COPY !
ANNOUNCEMENT OF THE TELSEN ELECTRIC C O. LTD., ASTON, BIRMINGHAM
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TELSEN
DIOMAG

ISSUE, N9 5 -PRICE 'ONLY 3p

afull size"-
Blueprints FREE/

" Radio 's finest sixp ennyworth "-
that's how previous issues of the
famous Telsen Radiomag have been
universally acclaimed. Yet this won-
derful new issue is not only better
than ever, but also cheaper than e-,er
-only threepence per copy ! Never
before has such really astounding
value been offered. Crammed from
cover to cover with invaluable general
radio information, it tells you all you
want to know about the most modern
radio practice - and, in addition,
contains three full-size 1 - Blueprints
together with complete instructions
for building three of the most sensa-
tional Constructor sets ever designed.
You simply can't afford to be with-
out the NEW Te!sen Radiomag-
ISSUE No. 5. Get your copy now !

Also contains full del ails of the complete
Telsen Range of Components at the new reduced prices.

NOW BUY THE TELSEN RADIOMAG No. 5 -PRICE ONLY 3'
ANNOUNCEMENT OF THE TELSEN ELECTRIC CO.. LTD.. ASTON. BIRMINGHAM
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This magnificent five -valve A.C. all -electric superheterodyne-" P.W.'s " first star set of the new "season-attains a degree
of efficiency unsurpassed by any receiver of its tyrie. Essentially modern in every respect, its enormous power, knife-edge

selectivity, unified control and superlative tone quality form an unbeatable combination of universal appeal.
Described by G. V. DOWDING, Assoc.LE.E.

THIS is our first " star " set of the
1933-34 radio season. And it pro-
vides the home constructor with his

first opportunity to build a receiver which
in every way equals, if not transcends, the
best commercial practice.

It is up to the minute in its circuit
detail, and in appearance and operation
Olympia Super compares most favourably
with any, factory product.

By adopting a novel form of unit con-
struction the assembly has been simplified
to an extraordinary extent without sacri-
ficing either efficiency or compactness.

Those 'of you who imagine that an all -

novel steps which at long last bring the
A.C. super within the reach (f all.

The superheterodyne constitutes a
specialised branch of radio engineering, and
so, for some time past, a special section

SEE THIS SET ON
STAND No. 11

AT THE RADIO EXHIBITION.

of the " P.W." Research Department has
been devoting its full time to " super "
investigation and experimentation.

mains superheterodyne must necessarily
be a difficult proposition, and one that can
be tackled only by a highly experienced
amateur, are quite wrong in so far as the
Olympia Super is concerned.

As a generalisation it might be more or
less correct to say that A.C. supers are
beyond the powers of many set builders,
but this definitely does not apply in the
present instance.

" The most successful piece of work
ever accomplished by our Research

Department."
qtr -0c

Everything that could be done in accord-
ance with the most modern technique to
remove the usual difficulties encountered
has' been done, and, beyond that, our own
lengthy research, which preceded the
evolution of the design. enabled us to adopt

COMPACT.
PERFECTION.

The cleverly arranged
layout, whilst result-
ing in a remarkably
compact assembly,
also enables the
wiring to be carried
cut in the,most effi-
tientmannerpossibie.
An examination of
the theoretical Cir-
cuit (below) reveals
a skilful blending of
the latest technical
developments, and it
will be observed that
as an aid to simpli-
fied control the mul-
ti -mu potentiometer
'and the " on -Off "
switch are combined.

Wdormas...A.
Alivuszawa,
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The result is to be seen in the Olympia
Super, which we regard as probably the
most successful piece of work ever accom-
plished by our Research Department.

It looks like a highly -efficient, powerful
modern set, and it is just what its appear-
ance at once leads one to anticipate.

THE POWER CIRCUIT

Among its well -tried technical features the
" Olympia " Super includes full -Wave rectifica-
tion and thermal delay switching. No high-

-tension is therefore applied to the anodes of the
valves- until the heaters attain their correct work-
ing temperatures. This valuable refinement
obviates the possibility of condenser, breakdown

being caused by initial surges.

The outfit is built into a table-consolette
cabinet, with the loudspeaker occupying the
same plane:as the set-a refreshing depar-

- ture from the wearyingly- 'conventional
....two-flolars " plan.

You cannot gain a full appreciation of
the set's appearanCe from the photos,

(continued on next page.)
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THE "OLYMPIA" SUPER
((o,ld ued fron previous page.)

because these cannot show the handle
(but quite inexpensive) gauze -covered front.

However, if you visit the Radio
Exhibition you, will ,,be able to examine
the actual set on our stand, and, by the way,
if there are any points, concerning it which
are not covered by this or the following
article which you want to know, one or
other of our representatives will be delighted
to explain them to you.

In the meantime, I shall do my very best
to forestall any such queries, and, to make
it simple for both readers and myself, I
am going to sectionise this descriptive
article.

WHAT THE "OLYMPIA" SUPER IS.
An all -mains (A.C.) superheterodyne

receiver employing five valves and built into
a home-made consolette cabinet with a
mains -drive moving -coil loudspeaker.

The only external connections needed
are aerial and earth and athe mains. No
batteries whatever are employed.

;.;

WHAT IT WILL DO.
It would be easier to tell you what it

won't do ! This magnificent super develops
an enormous power. But it remains at all
times under perfect cOntrol. Yeti can
regulate it from a comparatively few
milliwatts up - to a full, well-balanced
two and a half Watts of undistorted output.

Its seleetivity is " super " seleCtivity at
its very best. Stations come in and go
out during a fraction of -a degreh ont the,
dial. There is unilateral -station separation
and sensitivity:over both long --arid medium -
wave ranges.

On even a moderate in-
door aerial the - whole of
Europe's ether is open to
you. We have tuned in a
hundred stations at full loud-
speaker strength in the middle
of the auininer.

No rearrangement of the
European wavelength plan is
likely to handicap the
" Olympia " Super in a
way; its capabilities are prac-
tically unlimited and would
seldom need to be applied
at anything approaching
their maximum.

THE OUTPUT QUALITY.
By carefully balancing the

inherent bass emphasis of
the super principle against
the treble characteristics of a
pentode, a superlative quality
of rendition is achieved
through the distortionless
moving -coil loudspeaker.

There is a minimum of
background and a freedom
from hum. In these respects
the set is uncannily effective,

The power pack and energised
moving - coil loudspeaker
form one unit, the speaker
field winding combining with
its normal duties those of a
smoothing choke for the high-
tension supply. This effects
a considerable economy in
smoothing gear without in
any way reducing the effici-
ency of the "power section."

THE OPERATING CONTROLS.
Only one tuning control appears on the

" Olympia " Super. One -knob super tuning

was only a dream a year or two ago, bu t
is our exhibition set this dream achieves

(Continued on page 720.)

USE THESE PARTS AND MAKES FOR YOUR "OLYMPIA" SUPER

Component Make used
by Designer

Alternative makes of
suitable specification

recommended by Designer
Component Make used

by Designer
Alternative makes of
suitable specification

recommended by Designer

1 triple -gang tuning con- J.B. " Nugang," 1 350 -ohm resistance with Graham Farish Dubilier
denser type A terminals or wire ends " Ohmite "

1 Set superhet. coils Colvern K61, H62,
K63

1 250 -ohm resistance with
terminals or wire ends

Graham Parish
" Ohmite "

Dubilier

2 Intermediate frequency
transformers

Colvern, type 110 1 10,000 -ohm resistance
with terminals or wire

Graham Farish
" Ohmite "

Dubilier

5 Five -pin valveholders W.B., large type Benjamin, Ferranti, Tel- ends
sen, Lissen 1 10,000 -ohm potentiometer Bulgin VS32 Lewcos

2 2-mfd. fixed condensers Telsen W228 Lissen, Dubilier, T.C.C.,
Ferranti

and switch combined
1 L.F. transformer Ferranti AF3 Telsen R.I., Lissen, Farley

1 2-mfd. fixed condenser Igranic 2231 70 Ferranti, T.C.C., Lissen,
Dubilier

1 L.F. choke
1 H.F. choke

Lissen LN5299
Telsen binocular

R.I., Telsen

2 1-mfd. fixed condensers

2 4-mfd. fixed condensers

T.C.C., type 50

Dubilier, type LSB

Lissen, Dubilier, Ferranti,
Igranic

T.C.C.

1 Mains transformer
1 Metal rectifier
1 Thermal delay switch

R.I., type EY37
Westinghouse H.T.9
Farley, type EP17

.1111

1 4-mfd. fixed condenser
2 .25-mfd. fixed condensers

T.C.C., type 80
Telsen, small type

Dubilier 1 Combined mains plug and
fuses

Bulgin, type F15

2 .1-mfd. fixed condensers Telsen, small type 1 Mains energized loud- W.B. (2,520 ohms.)
1 .002-mfd. fixed condenser Dubilier, type 620 Telsen, T.C.C., Graham spetker Gcltone Belling & Lee, Bulgin

Farish, Lissen 1 Pair terminal blocks Igranic Goltone, Belling & Lee
1 -0005-mfd. fixed condenser Dubilier, type 620 2 terminals
1 -0003-mfd. fixed condenser
2 -0001-mid. fixed condensers

Dubilier, type 670
Dubilier, type 670

7 Lengths of insulated sleev-
ing

1 4/O1 -mid. fixed condenser T.C.C. 34!25A Dubilier 10 Yards 18 -gauge TO wire Clix, Bulgin
1 -0003-mfd. fixed condenser Telsen W242 T.C.C., Lissen, Dubilier,

Graham Farish
2 Anode connectors
1 Aluminium panel, 12 in. x

Belling & Lee

1 -005-mfd. fixed condenser Dubilier, type 670 10 in. x 18 gauge Peto-Scott
1 1-megohm grid leak with

wire ends
Dubilier, 1 watt Lissen, Goltone, Igranic 1 Metaplex chassis 14 :n x

10 x 51 in. Pete -Scott
2 50,000 -ohm resistances Graham Farish 1 Biseboard, and baffieboard

with vertical holders " Ohmite " assembly. Peto-Scott
2 20,000 -ohm resistances

with vertical holders
Graham Farish

Ohmite "
1 Cabinet
Flex, screws, etc.

Peto-Scott

3 5,000 -ohm resistances
with vertical holders '

Graham Farish
" Ohniffe "

1 500 -ohm resistance with
vertical holder

Graham Parish
" Ohmite "

1 30,000 -ohm resistance Graham Farish AERIAL AND EARTH EQUIPMENT.-Electron " Superial " ; Goltone
" Ohmite " " Akfite " ; Graham Farish " Fitt " earthing device ; Bulgin lightning switch ;1 5,000 -ohm resistance Graham Parish
" Ohmite." Radiophone " Receptru " down lead.
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FIRST IN 1919 -FOREMOST ALWAYS
NEW SEASON'S RADIO-CASH-c.o.D.-H.p.
*Originators of Kits of Parts is 1919,
we supply all your Radio needs, Cash-
C.O.D.-or Easiway. Our customers are
invited to take advantage of our FREE
Technical Service or call for demon-
strations at 77, City Road, London, E.C.1
or 62, High Holborn, London, W.C. 2.

NEW COSSOR, MODEL 341, S.G., Detectcr
and Pentode, and Balanced Armature
Speaker, complete with Cabinet. Cash or
C.O.D. Carriage paid. 83,7,6.
Balance in 11 monthly payments of 11,'9.
NEW LISSEN ALL -ELECTRIC SKY-
SCRAPER THREE, complete with 4 valves
and constructional Chart in Sealed Carton.
Cash or C.O.D. Carriage paid. 87;19 6.
Balance in 11 monthly payments ,of 14,6.
NEW LUMEN SKYSCRAPER THREE (Bat-
tery Model), complete. with three valves_and
constructional chart in sealed carton.
Cash or C.O.D. Carriage paid. 54;9(6-
Balance in 1.1 monthly payments of 8:3.
HEW FERRANTI "CLASS B" SUPER-
POWER CONVERTOR. Instantly 'con-
verts your set to Class B." Complete
with Valves. Ready Assembled. Cash or
C.O.D. Carriage paid. 83;3/0.
Balance in 11 monthly payments of 59.
NEW LISSEN SKYSCRAPER FOUR ALL -
WAVE CHASSIS MODEL complete kit Send
comprising all components including set of
1.issen valves.. Cash or C.O.D. Carriage
paid. 85112.1.

-Balance in 11 monthly payments of 10'3.
NEW ATLAS C.A.26 for A.C. mains, " Class
B " and Q.P.P. Four tappings : 6o 8o,
50;90 120, 150; -25 mta. Cash or C.O.D.
Carriage paid. 22,19/6.
Balance in 11 monthly payments of 56.
NEW W.B., TYPE P.M.4A. MICROLODE,
complete with input transformer. Cash or
C.O.D. Carriage paid, 824/0.
Balance in 7 monthly payments of 5,9 -

NEW BLUE SPOT 29 P.M. Complete with
tapped input transformer. Cash or C.O.D
Carriage paid. 8112 6.
Balance in 6 monthly payments of
N EW BLUE SPOT 99 P.M. PERMANENT -
MAGNET MOVING -COIL SPEAKER, com-
plete with tapped input transformer.
Cash or C.O.D. Carriage paid. £2,191.
Balance in 11 monthly payments of 5/6.

NEW CELESTION P.P.M.19 PERMANENT
MAGNET MOVING -COIL SPEAKER, com-
plete with tapped input transformer, Cash
or C.O.D. Carriage paid. 82;76.
Balance in 8 monthly payments of 6,3.

N EW ROLA F.6 P.M. PERMANENT -
MAGNET MOVING -COIL SPEAKER. Com-
plete with input transformer. Cash or
C.O.D. Carriage Paid. 82/9/6.
Balance in 8 monthly payments of 6/-.
NEW GARRARD MODEL A.C.4.
Electric Motor for A.C. mains. Cash or
C.O.D. Carriage paid. 92;2/8.
Balance in 7 monthly payments of 5,9.

NEW EPOCH MODEL 20C., 20C.B., AND
20C.Q. PERMANENT -MAGNET MOVING -
COIL SPEAKER, for ordinary power,
" Class B " and Q.P.P. respectively, com-
plete with input transformers. Cash or
C.O.D. Carriage paid. 51115/0.
Balance in 6 monthly payments of 56.
NEW BLUE SPOT 66R. STANDARD UNIT
AND MAJOR CHASSIS. Cash or C.O.D.
Carriage paid. 11,18/0.
Balance in 7 monthly payments of 5/3.

NEW BLUE SPOT 66R.B. " CLASS B "
UNIT AND MAJOR CHASSIS. Cash or
C.O.D. Carriage paid. 12/0,16.
Balance in 7 monthly payments of 5/6.

N EW BLUE SPOT 45P.M. PERMANENT -
MAGNET MOVING -COIL SPEAKER, com-
plete with tapped input transformer.
Cash or C.O.D.. Carriage paid. 52/5/0.
Balance in 7 monthly payments of 6/-.
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PILOT AUTHOR KITS -Exact to Specification

OLYMPIA
SUPER

KIT -,0" Author's Kit of
FIRST SPECIFIED Parts in-
cluding Peto-Scott Metaplex
Chassis and Baffle and Base-
board Assembly and Ready
Drilled Metal Panel, but less
calves and cabinet.
CASH or C.O.D.114.11.0
Carriage Paid
KIT "B." As Kit "A,"
including Valves, but less
Cabinet. Cash or C.O.D.
Carr. Paid £111.11.6
Deposit £3.11.6, and
11 .ittopthly payments of
£1.10.0.

YOURS FOR

DEPOSIT
Balance 11 monthly
payments of £1 4 0
Specified E4 0 6
Valves

KIT "C." As Kit " A,"
but including Valves and
Cabinets. Cash or C.O.D.,
Carriage Paid, £20.1.6.
Deposit £5.1.6, and 3.1
monthly Payments ofZl. 10. 0.

- 'EXCLUSIVELY SPECIFIED

OLYMPIA
SUPER CABINET

30/-
Cash or C.O.D.
Carriage Paid.

Designed by PETO-SCOTT at the special
request of " Popular Wireless."

THESE ARE THE PARTS THE AUTHOR USED
E

1 PETO-SCOTT aluminium panel, 12 x 10
e 16' gauge ready drilled ._ 5 0

1 PETO-SCOTT "METAPLEX" chassis
14 x 10 X d^ 2 3

1 PETO.SCOTT loudspeaker -haffle. and
baseboard assembly ............3 6

1 J.B. " Nugang " type "A
tuning condenser ... 1 7 0

/ COLVERN set of superhet coils, K.61,
1162, 1(63

2 COLVERN intermediate 'frequency 'trans-
formers. type 110 . ... 1 5 0

5 W.B. 5 -pin large tille valve holders ... 4 2
2 TELSEN 2-mfd, fixed condensers, type

1 IGRANIC 2 -mid, fixed condenser tyc
2231170

2 T.C.C. fixed condensers, type 50...
2 DITBILIER 4-mfd. fixed condensers.

1 T.C.C. 4-mtd, fixed condenser. type 80 ..
2 TELSEN 25.mfd, fixed condensers, small
2

type
1-mfd. fixed condenaere, small

type1 DIIBILIER. 002 -mid. Axedconifensii,
type 620 -

1 DUBIL/ER  0005.mfd. fixed condenser.
type 620 _

1 DUBILIER .0003.mfd, fixed condenser.
type 670

2 27777M.inie 0001 -mid, 'fixed condensers.

1 T.C.C. 001-mid.flied condenser, type
34/25A

1 TELSEN -0003 fixed confienser, type

I D1JEILIER 095 -mid. fixed condenser.
type 670

1 DlIBILIER 1.ineg. grid leak with wire
13 GRAHAD-TARISK " ohmiie " ohms

resistances, with and without holders, as
specified ... .. ... ... ... .. ... 1 3 6

1 BULGIN 10,060 -ohm potentiometer amid
switch co V.S.32 ... ... ... 5 0

1
FERN

L.F. transformer. A.F.3 ... 1 5 0
1 LISSEN L.F, choke. LN.5299 ... ... 7 6
1 TELSEN binocular H.P. choke .. ... 5 0
1 R.I. mains transformer, type EY.37. ... 1 17 6
1 WESTINGHOUSE metal' rectifier.

... ... ... ... ... ... ... 1 1 0
1 VARLEY thermal delay switch, type

EP.17 6 6
1 BULGIN 'C'ombined mains plug anti. fuse,

3

6

16
7

4

3

1

1

2

1

O

0
O

O
0

1

O

a

8
O

O

6

6

6

0

3 0
pair: blocks ......9

2 BELLING -LEE terminals and (2) Anode
1 1IN et

Lengthsnrrsof insuiated-iileeVing;10
gauge wire, flex, screws. etc. ... 2 7

KIT " A," CASH OR C.O.D £14 11 0
GEE PETO - SCOTT CABINETS
USED IN "P.W." EXHIBITION

THE UNIVERSAL THREE
HIT " A." Comniete Kit YOTTISS FORof Author's Specified Parts,including Peto-ScottReady Drilled Panel.
Peto-Scott MetaplexBald., and Terminal
Strips, but less Valves,
Cabinet, Speaker and Mains Balance in 11
Resistance. Cash or C.O.D. Payments of 13,'-.

Carriage Paid, £7.2.0.
ACCESSORIES. £ s. d.

1 Pets -Scott " Metaplex " -
16 12 ...............23

1 Set of Specified Valves .- ... 2 5 0
1 Bulgin M.11.5 Mains Resistance ... 11 6
I Speaker, W.B. PM.4 . ... 2 2 0

You Day the postman, We PayKIT -BIT -2 post charges on erders over 10/-.
1 Pr, Telsen Matched Screened D/Rauge

Coils, type W.287
1 Lissen L.N.530I L.F. SmoothingChoke1

Ferranti Output' type

1 Westinghouiiml Recliner, type
H.T.7

Cash or
C.O.D.

Carriage
Paid.

AMAZING OFFER

PETO-SCOTT
P.M. MOVING -COIL

SPEAKER

17 0

12 6
12 6
17 6

Exquisite tone ; sensitive
to every sound inflection.
Moulded diaphragm.Tap-
peel input transformer
for Power or Pentode.
Mains Energised Model for
A.C. (2,500 ohms) or D.C.
Mains (5,000 ohms) 15: -

In beautiful Walnut polished Cabinet, Cash or C.O.DDS-

PILOT "CLASS B "
CONVERSION KIT Send

Converts your present Battery Set to
"Blass B" Amplification. Complete with
all necessary components, includingPeto-
Scott driver transformer, Peto-Scott

Class B " output choke, W.B. 7 -pin
Duly

screws,
holder, Cossor 240B valve, wire and 'my

screws, etc. Fall -size Blueprint, assembly instruc-
tions and diagrams. Cash or C.O.D., 37;6. Balance
in 7 monthly payments of 5/6. ALL " CLASS B"
Components and other Parts unobtainable from
your local dealer SENT C.O.D. We have the lar-
gest stocks in the country. Orders over 10,- sent
Post Paid. (Easy Terms available on orders over

35, -). Quotations by return. No obligation.
IMPORTANT.

Parts, Kits, Miscellaneous Components, Finished Receivers
or Accessories for Cash. C.O.D., or H.P. on our own system
of Easy Payments. Send us a list of your wants. We will
Quote you by return. C.O.D. orders value over 10/- sent

carriage and post charges paid.

PETO-SCOTT CO. Ltd. 77, City Road, London, E.C.1.
Telephone Clerkenwell 9406-7.

West End Showrooms : 62, High Holborn, London, W.0.2.
Telephone : Holborn 3248.

Dear Sirs, -Please send me CASH/C.O.D./11.P

for which I enclose £ s d. CASH/H.P

NAME

ADDRESQ

" P.W." 1918133.
st

AND METAPLEX BASEBOARDS
SETS, OLYMPIA, STAND NO. 11.

SEND DIRECT to AVOID DELAY CASH, C.O.D. or EASIWAY
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THE 'OLYMPIA' SUPER
(Continued from page 718.)
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concrete,- perfected realism The one tun-
ing adjustment is a true station selective,
and no tricky juggling with complementary
or even auxiliary knobs or dials is necessary.

But the smooth slow-motion movement
incorporated in this solitary .dial enables
anyone to select from the scores available -
the particular programme desired.

There is a wave -change switch providing
immediate access to either of the broadcast
wave bands.

grid biases and H.T.
voltages are auto- A
matically fixed by
the . various anode
and cathode resist-
ances, so that the
constructor is not
left to decide by
trial and error how
such adjustments
should be made.
- When he has built

the set it can at once
be placed in com-
mission. After con-
necting up the aerial

THESE ARE THE CORRECT VALVES
Make 1st Det. Oscillator Int, 2nd Det. Output

Cossor , . 4151.5.G.
Mullard .. .. S.4V.A.
Mazda .. .. A.C./S.O.
Marconi .. ..1 M.S.4B.
Osram . .. M.S.4B.

41M.H.L.
354V.
A.C./ELL.
M.H.4
M.H.4

ra.v.s.e.
V.M,4V. -

A.C./S.O.V.M.
V.M.S.4
V.M.S.4

41M.H.L.
354V.
A.C./H.L.
M.H.4
M.71.4

M.P./Pen.
Pen.4V.
A.C.,Pen.
M.P.T.4
M.P.T.4

The volume control and on -off switch are
combined. The one knob controls bah:
When it is fully rotated in an anti -clockwise
direction the set is switched out of action,

Rotation in .a clockwise direction first
switches the set on and then gradually
increases the volume. Therefore it is
impossible to plunge right into maximum
volume.

 CIRCUIT DETAILS.
The aerial feeds into a band-pass

circuit, and this ensures a high
degree of "front -door " selectivity,
an absence of re -radiation (in com-
bination with another special fea-
ture) and an absence of second -
channel interference.

A separate oscillator is employed,
and this is coupled by means of its
cathode circuit With the cathode
circuit of the first detector.

This is a highly satisfactory
method, and results in negligible
coupling between their respective
tuning circuits. The elimination of
such inte'rference results in a sup-
plementing of the non -radiation
effect referredto above.

The most effective volume con-
trol is obtained by the employment

" . Its selectivity is ' super '
selectivity at its very best. Sta-
tions come in and go out during a
fraction of a degree on the dial."

of a variable -mu S.G. valve in an
intermediate position.

The second detector is by-passed
for H.F. impulses and functions on
the grid -circuit demOdulation prin-
ciple.

A pentode output valve contributes
great amplification and, in team with
the preceding circuit characteristics,
a balanced quality output.

The field winding of the loud-
speaker is made to serve as a
smoothing choke, and thus a con-
siderable economy in.4ksmoothing
gear is effected without`. -in any
way reducing the efficiency of the
" mains -pa ck " section.

Full -wave metal rectification is
used.

It should be observed that all the

" P.W." STAR
DESIGN

HOW THE, COMPLETE RECEIVER
IS ARRAHHED.-

and earth and mains, all that has to be
done, is to switch on !

BUILDING THE " OLYMPIA " SUPER.
The 'construction of the " Olympia "

Super is not a difficult matter, for it is built
in two separate portions, one containing
the radio section of the set and the other
the loudspeaker and the mains power pack.

Thus the two parts can be assembled

ABOVE THE BASEBOARD

and wired quite independently, being
joined together at the end of the con-
struction.

'The whole receiver, when completed,
fits into a cabinet of modern design, the
set and the speaker sections resting side by
side, each sliding into the cabinet from the
back: Therefore each must be built on
some form of chassis, with complete
mechanical rigidity in each. _

The baseboard and panel method
of construction has been adopted,
the " panel " in the case of the
speaker portion being the baffle of
the speaker, and a certain amount
of sub -baseboard construction being
employed, in the set section.

A metal panel of sand -blasted
aluminium is used, and on this
are mounted the main controls of
the set,',the tuning condenser, the
volume control, and the knob for
the wave -, change spindle. The
latter two controls are situated low
down on ,the panel, for the com-
ponents concerned come below the
baseboard. The variable condenser,
a .triple -gang type, is fixed above
the baseboard.

The ganged tuning condenser together with the valves, intermediate
transformers, L.F. transformer and certain other components are
arranged above the tuning and oscillator coil assembly, thus greatly

simplifying the wiring,

How -thee Tuning.Coils are MOunted.
.The baseboard should consist- of

a :piece. pf thick wood,  10 in.
by 14 in., and it is supported on
the right-hand side (looking from
the -back) by a piece of the same
wood, 14 in. by in., and on the
other side a piece of wood 3 in.
by 5i in. The front, of course, is
supported by the panel in the usual
way.

This construction leaves amp's
space under the baseboard for the
mounting of the tuning coils, which
are placed to the left of the base-
board (looking from the back), the
variable condenser being on the top
in the centre, and the volume -con-
trol potentiometer to the right, on
a line with the wave-ehange eontrol
of the coils

Ho much for the main lay -out.
The detailed construction calls for
a fuller treatment than we have
-space for, --so a further article -on
building the " Olympia " Super
will appear next week.
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PERF

PM4A 421 Complete

Seventeen ratios for power

and pentode  Four ratios

each for Class B or

O P P without alteration 

Accurate adjustment instantly

to the correct optimum

load for any output under

any working conditions.

All available on one speaker by a simple switch adjustment !
For THE "P.W." "OLYMPIA SUPER" this W.B. speaker is

solely specified-incorporating the new and sensational

"MICROCODE" feature
Whiteley Electrical Radio Co. Ltd., Mansfield, Notts.

E.w.G
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EC HE RS LEY
EXP LAI NS-
*

Our Radio Consultant -in -Chief deals
with a variety of subjects this week,
including : The European Wave-
length Plan-Values Masked on
Components-Measuring Resistance
-Fuses-Charging Accumulators.

I SHOULD like to make an addendum
to my article about the new Europeanplan.

-

It looks if as I were attempting to blame
our delegation for t ctuation which haa
come about.I do tt ' ame them. The
Chief Engineer of the'B. :V. inherited some
difficult problems, but his most difficult
concerned the international situation. The
most inspired and factual person can do
nothing against the forces of reaction and
stupidity which now govern the Union.
The technical men have been superseded.
They can do nothing. So, if it unwittingly +

appeared as if I were criticising our B.B.C.
technical people, let me be quite clear that
this was not my intention.

Do you " go ' by the markings on resist-
ances, condensers, inductances, etc., when
you are making up sets I I think you are
probably quite right to do so, because even
a 10 per cent error in a " fixed " condenser
or resistance does not matter. But some-
times when a set is " off colour " it may well
be that either a " 0 " has slipped a too
casual eye or that a resistance has definitely
changed its value-perhaps through over- .
load or because of faulty manufacture.

Searching for Defaulters.
I admire the technique which labels a

resistance by a colour scheme. There is
no excuse for fitting wrong values then,
provided you remember the code, of course !

But resistances and condensers do go.
I had a case the other day of a tuned
circuit which- suddenly made up its mind
to require about four times the capacity it
was designed to have to tune it ! Well,
perhaps not four times, but twice ! The
inductance had had appendicitis and the
lesion was adhesions. Or, in other words,
short-circuited turns, internally.

FOR LOW -VOLTAGE MAINS
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H.T. accumulators may be charged in paralleled banks

You may want to test resistances. They
may be of the order 100, 1,000, 10,000,
100,000, or 1,000,000 ohms. The funda-
mental law is that the value of a resistance
is given by the value in volts applied to it,
divided by the current these volts cause
to flow through it. Resistance is volts
dividea by amps. So, if you have an
alleged 100,000 ohms, a 100 -volt battery
ought to pass one -thousandth of an ampere

'through it-i.e. I milliamp.
So, if you have a sensitive milliammeter

and a high-tension battery, you can amuse
yourself and maybe find a bug " in your
set by testing your resistances. Remember
that with only 100 ohms to test yOu must
cut down your applied voltage, otherwise
you will spoil the battery, burn out a milli -
ammeter and not amuse yourself so much.
This method is not applicable to the mea-
surement of meg. (or million) ohms unless
you have a very high voltage battery, and

Here's someone asking about charging
wet H.T. accumulators again ! Mr. I. A.,
of Highgate, is lucky enough to have wet
accumulators of 120 volts and D.C. mains
of 100' volts. He wants to know honi to

`get the 100 -volt mains to push current into
120 -volt accumulators. Of course, if he
Were to snap the positives and negatives

" together the accumulators would " charge "
the mains, his electricity meter would run
backwards and the pressure in the boiler

THE GENERATORS FOR THE LONDON PROG RAMMES
r

The power supply at Brook-
-mans Park is provided by
generator; driven by modern
internal combustion engines.
Each transmitter bas its own
separate supply source with
a complete generator and
prime -mover in reserve in

case of breakdown.

then you must be careful of leakage cur-
rents. The resistance of the body can be
a .good deal less than a megohm, and
catching hold of things may therefore
upset readings.

The measurement of capacity and induc-
tance is much more difficult and beyond the
resources _probably of a simply equipped
laboratory.

I notice 'a tendency among my friends
to, use fuses in all high-tension leads. I,
perhaps, have been careless in the past
about this, but I am becoming more fuse -
conscious as time goes on, It is worth
while, I think, when you are experimenting,
or particularly when you are about to try
a newly wired -up set, to get a flashlamp and
connect it in the H.T. ( +1 lead). People
sell these things specially for the job.

at the, power house would rise-(or perhaps
not)-(and not for long, anyway ! I !).

The way -to do it.
The best thing to do is shown in my

diagram. First split .the accumulators in
half, getting two banks of 60 volts. Then
connect these through a lamp of suitable
resistance value to the mains. Use an
ammeter and choose the right lamp to allow
the right charging current. Never charge
an accumuMor with a greater current than
the makers suggest. You will find a label
on your accumulator telling you the
advisable charging current. Don't exceed
it.

Of course, when the accumulator is
charged the two halves should be put in
series again for use as a 120 -volt battery.



Popular Wireless, August 19th, 1933. 723

66.N1

11P'

" It's going to be a superhet year, that's quite clear."
" Yes, I saw the Pye Superhets in the shop windows as I

came up this morning."
" In that case, Olympia can't tell you anything. Pretty

good, aren't they ? "
" Good ? I think they're marvellous ! That 6 -valve

portable superhet is the best way of spending 14 gns. I've
ever known."

" That's a battery set, of course. The A.C. version is
more in my line. Only a guinea more."

" And that automatic volume control-positively uncanny,
isn't it ? "

" But you've not been to Olympia ? How did you
discover all this ? "

" How did I discover it ? In my wireless shop this
morning-when I went in to buy one ! "

Pye Radio Ltd., Sales Organisation, Africa House, Kingsway, London, I V.C.
E.W.G.
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A review of recent conditions on the
" broadcast " bands, including de-
tails of stations that are coming in
well, and other information that will
enable you to get the best results

when searching for foreigners.
By R. W. HALLOWS, M.A.

THOUGH somewhat inclined to be
atmospheric ridden, the few weeks prior
to the Exhibition have been amazing

for long-distance reception so far as both
the number of stations receivable and the
volume with which they could be tuned in,
were concerned.

A large variety of interesting events have
been occurring in the DX world, and are
still doing so. The Dutch 50 -kilowatt long -
wave transmitter at Kootwyk, after running
frequent tests outside programme hours,
now takes over the Huizen programme
transmissions after 4 p.m.

Received With Immense Volume.
This transmission is one that you should -

certainly try for-;a11401 you try , you will,
hardly help picking it, up, for it comes in
with immense volume: The :Ittfli ifirwatt
transmitter will probably replace Huizen
altogether when the Lucerne Plan comes
into force, and the power should be great
enough to drown interference from Kharkov,
which will share the new wavelength of
1,345 metres.

Huizen; by the way, recently carried out
its three -monthly exChange with Hilversum.
You are now heSring the latter's pro-
grammes on 1,875 and the former's on 296.1
metres.

It is, I know, apt to be rather confusing.
What it amounts to is that on 1,875 metres
you hove either the .8.5 -kilowatt -Huizen
or the 50 -kilowatt ,Kootwyk giving the
Hilversum programmes, whilst on 290.1
metres you have the Hilversnm station,
using 7 kilowatts up to 5.40 p.m..and 20

SAVING SHORTS WITH SHIELDED
COILS

WHEN taking leads through the slots
provided in the sides of screened coil
covers, care must be taken to ensure

that the wire is taken out, in the form -of a
gentle curve. Unless wires are taken out
in this manner there is grave danger of the
sharp edge of the can cutting through the
insulating sleeving.

FOR

LONG-DISTANCE
SETS

A tip which many users
of multi -valve receivers
with H.P. stages will

And of value.
IncoaRecr

41Emfoo

kilowatts thereafter, which sends out the
Huizen programmes.

The new Kalundborg station, which is
capable of an output of 60 kilowatts, was
opened on July 18th. The station would be
strongly and well received in this country
were it not for the appalling interference to
which it is subjected.

Toulouse Again on the Air.
The 15 -kilowatt Italian -Swiss station,

Monte Ceneri, is working exactly on 1,153.8
metres, and there are Russian stations
operating within a few metres. Kalundborg
has tried operating
recently on a slightly
lower wavelength,
but even se, hetero-
dyne interference is
severe.

After a long period
of silence Radio
Toulouse is again
making itself heard.
Readers may re-
member that the
original 8 -kilowatt
station, for year-,
one of the most
strongly received of
Continental trans-
mitters, was burnt
down early in the
spring, ,

Though a new 60 -kilowatt plant at St.
Agnarthas been ready since the year 1932 to
come into immediate action, the French
Government persistently refused permission

to broadcast. This permission has now
been given, but solely, on condition
that St. Agnan shall limit its output
to 8 kilowatts.

The programmes that you now hear
come, therefore, from St. Agnan. The
volume is excellent, and the quality is -

a vast improvement upon that of the
old statical..

THE NERVE CENTRE

A close-up of the control board at the Marconi -
built super -power broadcasting station at Warsaw.

COMPECT
1Yrn.ri,

If this occurs the wire will probably come
into contact with- the earthed -metal cover.
Such contact may not be setions, -but if the
lead concerned is connected indirectly or
directly to H.T. positive, the battery may be
shorted with serious results.

Power Increases.
A good many of the new high-

powered stations are taking over the
programme services at the week -ends.
In addition to them, not a few of the
existing Continental stations seem to
raise their power considerably at such
times, and the result is that quite a
number of stations that are rather
feebly received during the rest of the
week now come in with splendid
volume at the week -ends.

Amongst the most notable are
Genoa, Bratislava, Frankfurt, HOrby
and Morayska-Ostrava. It is possible
that in some cases incteased depth of
modulation accounts for the greater
ranges achieved.

Munich's big transmitter has had a
good many adventures during the
summer, but it now seems to have
settled down to a period of steady
working and fine volume. Vienna's'
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aerial is not yet quite completed, but the
station is showing very greatly improved
reception.

A pdrticUlarly interesting station at the
present time is Paris Ecole Superieure on
447.1 metres. This station shares a wave-
length with a small Norwegian relay. -

Effect of Summer Time.
Until recently the Ecole Sup6rieure could

hardly ever be received without strong
interference, but in this instance the
summer -time effect has proved most
beneficial. The interfering stations have
become inaudible, and this Paris trans-
mission is now clearly and well heard on
most evenings.

On the long waves the Eiffel Tower can
hardly ever be received now free from
interference. To Kalundborg I have already
referred, and Oslo is another station, which
is too often badly interfered with. Only at
odd times can the Norwegian station be
received without an accompanying whistle.

The trouble here is due to Russian
transmitters. In addition to Huizen and

Kootwyk, Radi o -
Paris, Zeesen,
Warsawand Luxem-
bourg " all provide
first-rget- reception
at any, time, whilst
Mota la, though
w e a kc r than the
(Alio* can generally
be tuned in at loud-
speaker strength.

Budapest, at the
top of the medium
waveband, has now
returned on most
evenings to re-
spectable, though
n o t outstanding,
volume. Vienna
still varies consider-

ably, though passable reception is obtainable
more often than not. Brussels No. 1,
Florence, Prague, Langenberg and Lyons
Dona are uniformly good.

For a long time Beromiinster was clear
of heterodyne troubles, but these have now
returned and the station is seldom to be
received well. When you do succeed in
finding it clear of interference the volume
and quality are excellent.

The Milan Experimental station on 453.2
metres shares the wavelength with .no less
than ten relays, but owing to summer -time -
effects the Italian station is sometimes
to be heard with good volume and.without
serious interference.

Rome and Toulouse should never be
neglected. Stockholm shows signs of im-
provement, though it is still not quite up to
the mark. Belgrade and Madrid Union
Radio are both to be heard on' favourable
evenings. Katowice varies greatly, but
comes in \ veil on certain evenings.

Strong Stations.
Leipzig and Hamburg are both strongly

received. Lwow has hardly been heard at
all for a long time, but I can chronicle its
reappearance on some recent evenings.
Strasbourg; Brussels No. 2 and Milan are
always there when required. Brno is an
elusive station, and I have heard little of
him for a week or two now. -

The Poste Parisien, though generally
good, is occasionally heterodyned. Breslau
has a good record throughout, and. Goteborg
is usually to be found.
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FIRST RELEASESNEW
SEASON'S PROGRAMME

G.E.C. Superhet 5
For A.C. and D.C. Mains 114141
HIRE PURCHASE TERMS-
Deposit LI. 5 . o and 12 monthly payments
of £1 . g .o. (Release dates : A.C. Model
August 21, D.C. Model September H.)

G.E.C.Battery M.C.3

( including Batteries) f51p6
HIRE PURCHASE TERMS-
Deposit rot- and 12 monthly payments of
lei-. (Release date: August 21.)

NATIONAL See the complete range

RAOIO of G.E.C. Radio Products

EXHIBITION on the G.E.C. Stand 

Made in England

THE SETS MTH -THE BIG

NAME BERM THEM
Advt. of The General Electric Co. Ltd., Magnet House, Kingsway, London, W.C.2
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To LISSEN, LTD.,
Publicity Dept.,. Isleworth.

Please send me FREE CHART of the
Skyscraper " Seven -Valve Superhet.

Name

Address

* * *  At, . wo,

Us RECEIVER

H RT FILE LSTRAEDII.

POST COUPON
CO

AND
FREEGET YOURCOPY

Lissen have published for this great new " Skyscraper
'Seven Valve Superhet a most luxurious Chart which gives
more detailed instructions and more lavish illustrations
than have ever before been put into a constructional chart.
It makes success certain for everybody who decides to build
this set ; it shows everybody, even Without previous con-
structional experience, how they can have a luxury receiver
and save pounds by building it themselves. A copy of this
Chart Will be sent FREE in return for coupon on the left or
your,radio dealer can supply you. Get your FREE CHART
now!..
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Never before has there been any receiver for Home Con-
structors on such an ambitious scale as this new Lissen
" Skyscraper " Seven Valve Superhet. It embodies every
up-to-the-minute advance and refinement of the most
luxurious factory -built superhets-it gives the constructor
the opportunity to build a £20 receiver for less than half
that price.
The circuit of the Lissen " Sky-
scraper " Seven Valve Superhet
incorporates a 6 -stage bandpass
filter giving exact 9 -kilocycle chan-
nels and therefore providing a
standard of selectivity never before
achieved by a home constructor's
kit set and very rarely found except
in laboratory apparatus. Amplified
Automatic Volume Control is pro-
vided, a special valve for this pur-
pose having been produced by Lis-
sen for use in this receiver. The use
of this Amplified Automatic Volume
Control constitutes an entirely new
experience in listening ; no fad-
ing," no " blasting "-you will find
yourself enjoying every word of
every programme, however near or
however distant, without the slight-
est temptation to interfere with the
receiver once you have tuned it.
This is radio listening as it should
to enjoyed

Lissen Class " B " Output through
a new full -power Lissen Moving -
coil Loudspeaker-glorious rich
tone and majestic volume, actually
more faultless in its reproduction
than anything you ever heard from
even the most powerful mains re-
ceiver, yet working economically
in this Lissen " Skyscraper " from
H.T. batteries.
Tuning is something new in single -
knob control-in fact, not only
single -knob control but single
station tuning. You never hear two
stations together, you never need to
think about separation. The 9 -
kilocycle tuning peak of the circuit
ensures " one station at a time " all
round the dial, and the Amplified
Automatic Volume Control adjusts
the receiver automatically to pro-
vide the same volume from each
transmission. This simplicity is
the true luxury of listening-and
this is the Luxury Receiver for
Home Constructors.
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OFFERED TO HOME CONSTRUCTORS

7 IN A
SIX STAGE

BAND PASS
FILTER

EXACT 9 Kic
CHANNELS -

AMPLIFIED
AUTOMATIC

VOLUME
CONTROL
CLASS **Ir
OUTPUT

MOVINGCOIL
SPEAKER

VALVES

 Price complete with-
, Inlaid IV alnut Cabinet

and Moving Coil Speaker

£11-10s.



NEW TELSEN COMPONENTS

The existing Telsen range is extremely compre-
hensive, but numerous additions have recently
been made to it. I cannot possibly deal adequately
with all of them at once, so I propose to take them in
twos and threes. As was naturally anticipated,

Telsen have
a ccom plished
excellent work
in connection
with " Class B "
amplification.
Inasmuch as
they have al-
ways catered
strongly for the
battery user,
we can regard
that * quite
inevitable.

As for the
actual Telsen
' ' Class B "
components,
these include
everything ne-
cessary for an
inexpensive
but high-grade
application of
the principle.

I was particularly attracted by their "Class B"
Output Choke-a fine piece of work which I recom-
mend to the attention of all constructors.

It provides for four ratios . 1/1, 1'3/1, 2/1 and
2'6/1. The terminals are plainly marked, so that any
of the ratios are at once available without reference
to a chart. An excellent point, that.

An earthing terminal is fitted for earthing the core.
The D.C. resistance of this choke is low, and approx-
imates only about 200 ohms for each half -section.
The total inductance is 18 henries, and the generous
proportions of the component enable it to carry
heavy currents without saturation being reached.

At Ss. 6d. it is a most attractive proposition, lor,
on test, we found that it gave very good results,
close matching with various speakers of diversified
characteristics and with various valves being easy
to obtain.

The Telsen seven -pin valve holder is equally
satisfactory. It is based upon a clean, precision
bakelite moulding and its sockets are positioned with
extreme accuracy.

It takes any "Class B" or other such multi -pin valve
smoothly and with efficient contact at every pin.

Soldering tags are fitted in addition to hexagonally -
headed terminals.

A holder for the new 7 -pin
valves. It is of Telsen make.

The Telsen variable ratio " Class B " output
choke,

It must not be thought that the above Telsen
components have been singled out because I consider
them to be better than the -many other new Telsen
products The remainder maintain the same
standard, as I shall show, when, in due course, I
deal with them on this page.

*'
NEW GRAHAM FARISH

CHOKES

ik

H.F. chokes tend to fall into two classes-those
which can be employed for practically any task,
including S.G. and superhet. operations which
demand the highest technical qualities, and those
which, while being perfectly satisfactory for many
purposes, do- not reach quite that level.

In the first category is the now well-known Graham
Parish Twin Screen H.F. Choke.' It is both screened
and binocular in construction and has no limits in
its successful application. Even so it costs only
4s. 6d.

Recently, however, Graham Parish have produced
a junior ver-
sion, still
screened but
not binocular
which isknown
as the H.M.S.Screened
Choke. Selling
at the very
reasonable
price of 2s. 6d.,
it is com-
pletely a d e-
quate for the
anode circuit
of a detector
and equivalent
positions.

It must not
be thought thatthis implies
that a c o m-
paratively in-
efficient choke
canbetolerated
in such conditions. The Graham Parish Screened
Choke definitely is a technically sound component,
and it is also an exceptionally well -made article.

With its smooth hakelite base and polished
screen it compares advantageously with the best
radio gear made.

Stout nickeled terminals are provided and there is
an earthing tag for the screen, I should explain
that the " H.M.S." indicates High, Medium and
Short, from which it will be gathered that this
choke has a wide waveband coverage.

We have already tested it in connection with
various " P.W." sets, and it has been found to
function admirably.

The single type screened H.F.
choke. Made by Messrs. Graham

Farish, Ltd,

* *
THE R.I. AUTO- PARAFEED

TRANSFORMER

Ten years ago Radio Instruments were making
a very good L.F. transformer-so good, in fact, that,
in my opinion, it was the best on the market. I
know I simply had to use it in the famous " P.W."
Combination set.

Recently R.I. have produced a transformer, the
Auto-Parafeed, which provides sensibly straight-
line amplification. It is fully representative of ten
years of research and progress.

But-and this is the remarkable point-whereas
that early R.I. transformer cost 25s., this latest
one retails at only Os. 9d., although the first was
regarded as fine value for money in its time.

The Auto-Parafeed is the newest example of high -
permeability nickel -iron L.F. transformer technique
for parallel -feed circuits. R.I. are, of course,
specialists in this particular branch of the art, and
have done a great amount of pioneer work in it.
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The Auto-Parafeed constitutes the culmination
of this It is wonderfully compact, and its distinctive
shaping is in keeping with its modernistic charac-

It is inter-
nally shielded,
and is provided
with only three
terminals in-
stead of the
almost tradi-
tional mini-
mum of four
for a trans-
former. This
obviously is a
valuable sim-
plification.

I am glad to
note, too, that
in the s R.I.
Auto-Parafeed
there is only
the one ratio.
The transfer- An R.I. auto-parafeed
mer can be tormer,
connected up
in several different ways, but in each case the 1 to
4 ratio is maintained.

believe R.I. have done wisely in this because
1 to 4 is eminently suitable for all ordinary purposes;
and even if at times other ratios might be desirable,
which is debatable, the confusion aroused in the
minds of constructors as to their use would offset
their possible advantages.

The technical characteristics of the R.I. Auto-
Parafeed are as follows :

D.C. Resistance Primary, 1,100 ohms.
(Terminals A and G.B.).
D.C. Resistance Secondary, 3,900 ohms.
(Terminals G. and G.B.).
Primary Inductance, 85 henries.
Ratio 1 ; 4 Auto Connection only.
List No. DY 45 Cr.s. 9d.
It is interesting to note that R.I. have prepared

curves for their new transformer on a decibel basis,
and have included these in their publicity matter
instead of the conventional voltage -amplification
type.

This is a departure which I can heartily commend.
A voltage -amplification curve can convey little to
any but an expert, whereas a curve plotting the
actual magnification in decibels at various frequencies
is easy to appreciate in terms of what one would
actually hear because the decibel is a unit which
represents directly the variations of sound -power
intensities.

All this is explained in the R.I. Auto-Parafeed
leaflet, which I would advise readers to secure.

trans -

TWO NEW STATIONS

RADIO KOOTWYK. This is the name of the
new Dutch long -wave station which has
been testing with 50 kilowatts on a wave-
length of 1,875 metres.

MINSK KOLODISTCHI. One of the new Soviet
stations is working on 1,107 metres under
the name Minsk Kolodistehi. The power
rating is 35 kilowatts.

".*
AUTOMATIC TONE

COMPENSATION
* *

AS will be remembered, Automatic Tone
Compensation or Balance made its
first' appearance in the famous

" P.W." " Airsprite." And it was largely
owing to the incorporation of this novel
and effective invention that that receiver
occasioned considerable interest and praise
from the British Radio Industry.

The "..A.T.B. ' patent rights_bave now
been acquired for a substantial sum of
money by Marconi's Wireless Telegraph Co.,
Ltd., and will in due course be included in
the British licensing " pool's " schedule.

It will thus be available for use by at
least one hundred British manufacturers.

As will be known to all our readers, the
inventor of A.T.B. is " P.W.'s " Technical
Editor, Mr. G. V. Dowding.
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The VALUE of
T.C.C. RESEARCH
to YOU.....:.

MILESTONES IN RADIO HISTORY

1906 T.C.C. founded with factory operating solely
on Condensers and artificial line for submarine
cable work.

1914 T.C.C. introduce Mansbridge Condensers, and
manufacture under original licenses.

1915 T.C.C. working on Condensers fox War Office,
to Admiralty-Air Service-etc.

1918
1920 T.C.C. manufacture heavy duty Transmitting

Condensers.
1922 T.C.C. manufacture Power Condensers.
1926 T.C.C. contract with B.B.C. to supply Con-

densers for 2L0.
1927 T.C.C. discard Mansbridge type, and introduce

Rolled Condensers using Aluminium Foil of
higher conductivity-and greater reliability.

1928 T.C.C. introduce Dry Electrolytic Condensers of
very high capacity for low tension smoothing.

1929 T.C.C. introduce Dry Electrolytics for ioo volt
working.

1930 T.C.C. introduce Moulded -in Mica Condensers
-the now famous "M" Type.
T.C.C. introduce Non -inductive condensers.

1931 T.C.C. introduce Wet Electrolytic Condensers.
1932 T.C.C. manufacture Dry Electrolytic High

Voltage Condensers-(55ov. peak).
T.C.C. first to publish Surge Voltage ratings of
paper condensers.

1933 T.C.C. research still building up data, still
adding to its specialised knowledge so that
Radio Technicians may have available not only
a " pedigree " range of condensers, but a range
ahead of time.

ALL -BRITISH

CONDENSERS

EVERY T.C.C. announcement has been a plain
statement of fact-of achievement. No extrava-

gant claims have been needed. Year by year
T.C.C. research has been going on, large sums of
money have been expended on pioneer work, the
best brains employed. The T.C.C. efforts have been
rewarded. Every development of note in condenser
practice has emanated from the T.C.C. laboratories.
The following facts provide the reason for the won-
derful confidence held by set designers, serious
experimenters and amateurs in T.C.C. Condensers.

SEE THE COMPLETE

RANGE OF
T.C.C. CONDENSERS

ONSTAND 98
RADIOLYMPIA

Turn to Special

Booklet announce-
ment on Page 678.

THE TELEGRAPH CONDENSER CO. LTD., WALES FARM ROAD, NORTH ACTON, W.3.
en 11,1
Nie
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Details of a quite novel method of television reception utilising an ingenious
vibrating mirror scheme in place of the ordinary rotating disc scanner.

AS we have often pointed out, there is a
definite limit to the size and definition

of the pictures which can' be transmitted
by using a rotating -disc type of scanner.
And so far the results obtained by this
method have fallen short of the point
where the picture can be said to have any
real and permanent interest -value:

Valuable work- has, of course, been done -
with the aid of rotating discs-in fact,
the quality of the television programmes
has been wonderfully improved as com-
pared with the early attempts-71mA with
it all, the best that has so far been accom-
plished -is not quite good enough.

The Best System.
Recently the cathode ray has come to

the rescue, and in our view it is still the
most likely system to 'bring real television
into the home. It is efficient and at the
same time comparatively inexpensive and
compact, and, above all, there are no
mechanically -moving parts and no heavy
motor. Reproduction is therefore free
from exaggeration due to resonance, and
the tube itself imposes only a negligible
load on the circuit.

Cathode-ray scanning is effected by means
of a stream of electrons which can be
accurately controlled, and thrown over
the viewing screen at a far higher speed
than it is possible to obtain from a rotating
disc. Now speed, so long as it can be
accurately controlled, is the beginning and
end of the problem in television. It means
better definition, and, in the end, larger
and more attractive pictures, so for that
reason we hold the cathode-ray system in
high esteem.

At the same time, it is quite on the
cards that there may be other solutions
still to be discovered-in particular one
which will be free from the disadvantages
of the rotating disc and give much the same
results as the cathode-ray tube, possibly
at less expense.

Very Ingenious.
For this reason we are interested to see

that Messrs. Ferranti are about to place
on the market a new television receiver
which operates on novel lines. The new
set will be known as the Scophony receiver,
and utilises-in place of the ordinary -
rotatingrotating disc scanner -2-a vibrating mirror
arrangement.

The mirror is small in' size and light of
*eight, so that it can be -oscillated -at
very rapid rate by a tiny motor driven by

something less than one -tenth of a watt,
whilst the receiver as a whole can be
operated from any broadcast set capable
of delivering an output ,pf 1 to 2 watts.

The Scophony system of television
covers transmission as well as reception.
Its inventor is Mr. G. W. Walton, who has
devoted several years tp Working out the
details of a very original method of scanning.

He has discovered, in short, that by
using an " echelon," or stepped mirror,
it is possible to reflect an ordinary picture
so that it is automatically converted into
a single straight line.

The idea is illustrated in the accom-
panying sketch. Light from the surface
of the picture A to be transmitted is
focused on to the facets of a stepped
mirror (M). The angle of incidence is so

HOW IT WORKS

rgoefrkiekv
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Mpiseae
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Illustrating how an ordinary two -dimensioned
picture A is automatically converted into an
equivalent " line of light " with the aid of the

stepped mirror M.

arranged that the reflection from each
step is thrown to one side. For instance,
the top strip (1) of the picture reappears
as shown at 11, whilst the next strip (2) is
displaced to the position 21, and so on
from top to bottom.

Easily Achieved.
The result is that by using a stationary

element-the stepped mirror-an ordinary
two-dimensional picture is automatically
converted into an equivalent " line of
light " represented by the strips marked
P. to 61. The light -and -shade values
along the line of strips P to 61 are exactly
the same as those of the original picture,
but they are now arranged in a much more
convenient form for scanning.

All that is required is to place a small
vibrating mirror so that by a simple to:
and -fro motion it traverses the whole line
from P to 61 in one movement. In doing

so it picks up, in turn, each variation of
light and shade and throws it on -to a light-
sensitive cell. The cell then produces
corresponding fluctuationg of electric
current, which, after suitable amplification,
is applied to modulate the carrier wave
before radiation.

It will be observed that the introduction
of the stepped mirror renders the use of a
rotating disc quite unnecessary. Instead
of having to empfey a spiral series of holes
to view the picture line by line, from top
to bottom, the whole operation has been
reduced to the simple to-and-fro movement
of a single pivoted mirror.

A Tiny Mirror.
The size of the mirror is so small that

it can be carried in one's waistcoat pocket.
It is vibrated by a tiny motor taking a
negligible wattage.

The speed of vibration is approximately
fifteen times a second. At each swing the
mirror traverses the whole of the light -and -
shade values going to form the picture.
It therefore gives a complete reproduction
fifteen times a second, which is sufficient
to give the kinematographic effect of
motion.

At the receiving end the incoming
picture signals are first applied to it Neon
lamp to convert the electric' currents into
equivalent light values. The Neon lamp
" flickerings '7 are then collected' by a
vibrating mirror and thrown on to a
stepped mirror, which converts the " line "
signals back into their original two-
dimensional shape, in which form they
are projected on to the viewing screen.

As the present B.B.C. television pro-
grammes are transmitted from a 30 -line
rotating -mirror scanner, the new Scophony
receiver will, apparently, be adapted, for
the time being, to meet these conditions.

CURING FEED -BACK

SHOULD instability, due to feed -back
in L.F. stages, make itself evident
in a battery -operated set (or H.T.

eliminator and battery G.B.), even when
the detector -anode circuit has been de -
coupled on conventional lines, the trouble
is probably in the grid circuits of the L.F.
valves. Decoupling here will almost
surely effect a cure. Insert a resistance
of approximately 20,000 ohms in the
G.B. minus lead, and connect a fixed
condenser of 2 mfd. between G.B. end of
transformer winding and L.T. minus.

TRY IT YOURSELF

The circuit referred to above.
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THIS YEAR
you must

THE BRITISH
RADIOPHONE
RANGE OF
PRODUCTS
RADIOPAKS
BAND PASS
SUPER HET. R.F.
SUPER HET. B.P.
2 R.F.

COILPAKS
BAND PASS
SUPER HET.
2 R.F.

I.F. COILS
ALL -WAVE COILS

GANGED CONDENSERS
SHORT-WAVE CONDENSERS
SINGLE TUNING CONDEN-

SERS.
SLOW MOTION DISC DRIVES

(5 types)
FIXED CONDENSERS

"CLASS B" TRANSFORMERS
PICK-UPS
POTENTIOMETERS
RECEPTRU

Q.M.B. SWITCHES
VALVE HOLDERS
"PUSH -BACK" CONNECTING

WIRE
ETC., ETC.

MA7CHfb

ilPFEcItO

MATC

OLYMPIA
STAND 118

insist on
RADIOPHONE

H

Whether you're building a new set or reconditioning your present one, you
will find complete satisfaction only by using British Radiophone " matched
perfection " components.
Radiophone Products have been tested by the foremost designers and found
to be so vitally superior that practically every new set planned to -day
includes British Radiophone components.
If you could see the wonderful care and skill with which these precision com-
ponents are made and the exceptionally rigorous tests to which they are
subjected in order to ensure they are matched to perfection, you would
understand why British Radiophone has come to stand for " unexampled
quality " in both the professional and private world of wireless. Ask your
dealer or write for illustrated catalogue.
BRITISH RADIOPHONE, LTD., ALDWYCH libUSE, LONDON, W.C.2

ED PERFECTION
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NOTES AND NEWS
(Continued from page 685.)

G.raffes and Telephone Wires.
FROM American sources I have received

the news-and it is news-that
owing to the giraffes in Kenya Colony

rubbing their necks against the telephone
wires and thereby
causing " static '
interference with
telephone conver-
sations, the P.M.G.
has ordered all
the poles to be
lengthened by
three feet.

A pretty story
-but I'll not be-
lieve it till the

P.M.G. in question confirms it ; he is in
England now, and maybe I'll be able to
ask him. Anyway, I'd like to know where
Kenya is to find the money for the pole
replacement.

Radio and the Italian Hop.
GENERAL BALBO has reported to

MuSsolini that the Italian flying
squadron on its hop to Chicago re-

ceived valhable assistance from radio,
especially during the most difficult section
of the flight over the Atlantic. It is, there-
fore, gratifying to learn that the Marconi
organisation provided that assistance by
fitting six deep-sea trawlers to act as contact
vessels with the squadron throughout the
Atlantic crossing and to give wireless -
direction -finding services as required-

services for which General Balbo telegraphed
his thanks.

*

SHORT WAVES
The B.B.C. is searching ror comedians, but

so far has not invited the co-operation of
Scotland Yard.-" Punch."

The wife of a popular American broadcaster
has obtained a divorce on the ground that he
said he was fonder of the wireless than of her.

It would, of course, be unfair to blame him
without knowing what the wife sounds like.

A wireless invention enables a piano to be
used as a loudspeaker.

This really is no help, because when the
piano is not being used as a loudspeaker it can
still be used as a piano.

* *

Our contemporary, " Modern Wireless,"
recently described a wireless receiver which
had been specially designed for use in a motor-
car.

There is no truth in the rumour, however,
that this set will enable the motorist to pick
up pedestrians with even greater ease.

Come into the garden, Maud !
And watch the spinach grow.

It puts on an inch per day
By the use of radio.

My celery sticks all blanch
When the wireless " aunties " sing;

And the scarlet runners-well,
They run like anything !

The B.B.C. Scores a Hit.
ALTHOUGH I fully agree with Mr.

Garry Allighan that, in general,
women's voices do not come well

over the " mike " for speech, the appoint-
ment of the B.B.C.'s lady announcer tickles
me enormously. Here Mr. Allighan goes
and gets a " Punch " poem written about

Popular Wireless, August 19th, 1933.

his defence of men's " mike " voices, and
then-the B.B.C. promptly retorts by
engaging a lady as a fUll-bloWn announcer,
in London, too.

I thought the- B.B.C.- was- out gunning
after Mr. Allighan, for he has been trying to
incite Fleet Street to " get all het up" about
the B.B.C.'s alleged competition with the
Press.

Broadeasting in India.
IT is reported that the B.B.C. has offered

to lend to the Indian Village Welfare
Association, for ever, if necessary, the

Swansea transmitter. What the I. V.W. A.
will do with it if
it ever gets to
India I cannot
predict, but I do
hope that none of
the spirit of the
B.B.O. will go with
it.

The villagers of
India need food,
clothing, shelter,
sanitation, medi-
cines and protection from Brahmins,
usurers-and Ghandism. If the old Swan-
sea hook-up can provide those-O.K. !
The villagers do not want Indian music,
Indian folklore or Indian politics. They
just want to live in comfort, health and
safety-as Indian peasants.

A Few Schoolboy " Howlers."
" TIMBRE is wood in large quantities."

" Resonance is where you live."
" Syntony is what they play at

Queen's Hall." " Radio relay is getting
(Continued on page 734.)
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A Further Development in the famous
System of Parafeed Amplification

The Auto-Parafeed, following the highly successful R.I. Parafeed
System, is an amazing transformer. Its performance recorded by the
latest method of sound intensity measurement-the Decibel System, as
used by the G .P .0 . and Sound Film Engineers-indubitably proves that its
response throughout the whole range of audio frequencies is uniformly
maintained almost within 2 decibels, a variation of intensity inaudible
to the human ear. This means that every note and sound in reception
from lowest bass to shrillest treble may now be reproduced more
perfectly than ever before, and with a complete absence of distortion.

Exclusive Features :
I. A special and expensive Nickel iron core

is used ensuring highest permeability.
2. Interaction with other components is

absolutely eliminated by the interior metal
shield.

3. A Bakelite bobbin is used ensuring perfect
insulation for the special winding employed.

4. Either resistance or choke -fed systems may
be adopted with the Auto-Parafeed.

5. "CLASS B" AMPLIFICATION. The Auto-
Parafeed Transformer is eminently suitable
for L.F. amplification before the driver valve
in "Class B" Battery receivers and ampli-
fiers. Ask for the "Class B" brochure for
full information.

Primary Inductance 85 henries.
Ratio 1 to 4 (autoeonnitzeN00.nai5 43/9

L

STAND 41
OLYMPIA

The Advertisement of Radio Instruments Ltd., Croydon, Surrey. Telephone: Thornton Heath sate.

Ask your dealer
or us for the
Auto -Parafeed
Leaflet -Free!
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PERCHARGED
MORE and more power ; that is

the demand of the modern
radio set. And no battery is

so densely packed with power as the
Grosvenor.
For, by the Grosvenor process,
MERCURY protects the all-important
zinc cells against corrosion. So long
do the cells last that, to use them up,
they are crammed with extra
chemicals by hydraulic pressure.
That is why Grosvenor batteries give such
astonishingly long life. For sheer value -
for -money, try Grosvenor next time, and see
for yourself

MERCURY
means ENORMOUSLY
INCREASED LIFE

Also long-lasting Grosvenor
Mercury Batteriesfor Torches,
Pocket and Cycle Lamps.
Grosvenor Mercury Batteries
are made in three grades
for every Radio need.

Grosvenor Red
Line 5/6 to 11

Grosvenor Brown
Line 6/- to 15/6

Grosvenor Blue
Line .. to 20/

GROSVENOR ELECTRIC BATTERIES, LTD,
2-3, White Street, London, E.0.2.

Works : Watford, Herts.
Phone: Gram,:

Metropolitan 6866 (3 lines). Grobatcoy, Ave, London.

7113

COMPONENTS STAND 85
A range of tested components ensuring maximum

results from Class B amplification.
The Input Transformer, D.P.40

(1) gives good amplification of
low notes because of its high
primary inductance.

(2) prevents grid current dis-
tortion by employing a low -
resistance secondary.

(3) permits accurate matching
of the Class B and "Driver"
valves by means of alternative
ratios.

The Output Choke D.P.42 gives
a choice of three ratios, making
the matching of the Class B
valve and loud -speaker an easy
matter.

Write for free illustrated literature.

CLASS B INPUT
TRANSFORMERS

Primary inductance: 28
henries with 2 m/A. D.C.
Maximum primary cur-
rent: 6 m/A.
D.P.40 Ratios1 -5:1 &1:1
D.P.41 1.5:1 &2:1

Each 11/6
(Plus 1/6 nett royalty.)

D.P.42 CLASS B
OUTPUT CHOKE

Ratios: 2.5: 1, 2: 1, and
1.5: 1. Inductance 10
henries per half primary
with 33 m/A. D.C. D.C.
resistance:350131
ohms. PRICE
(Plus 1;6 nett royalty.)

(Proprietors: Oliver Pell Control. Ltd )

Advt. of Oliver Pell Control Ltd., Kingsway House,
503, Kingsway, London, W .C.2.
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NOTES AND NEWS
(Continued from page 732.)

wireless without a receiver." " Selectivity
means being able to pick up what you
want." (Ha !) " Potential is something
which is not now but will be some day, like
a man's wife before she is married but only
engaged." (Again Ha 1) " The B.B.C. is
the firm which supplies the wireless with
music sometimes. (That sometimes is
priceless !)

" The Regional programme is the one
that does nothing whilst the Natural is
giving out the news."

Telegraphs Taboo.

T" grand -daughter of Samuel Morse
relates that in the 1830's, while Morse
was lecturing on telegraphy, he was

t old by an Ohio school -teacher that he
might use the
school for lectur-
ing, but not on
subjects like the
telegraph or rail-
way, which the
teacher described
as " impossibilities
and rank infideli-
ties."

After referring
to the complete

absence of any mention of those devices
in the Scriptures, the teacher asserted
that " they are devices of Satan to
draw immortal souls down to hell." So
when you are tempted to telegraph to your
wife on the wedding anniversary-don't
risk it !

A Gool Start.
T WAS interested to learn that a radio
1 club has been organised in connection

with the Nottingham Corporation Pas-
senger Transport Social and Athletic
Society. A week after the club came into
being it had a membership of some 100
to 120.

Its Hon. Sec., Mr. S. W. Kinch, 41,
Bracknell Crescent, Whitemoor Estate,
Nottingham, would like to know of any
radio clubs within a 30 -Miles radius, so will
their secretaries kindly take action ?
" P.W.'s " best wishes to the new enter-
prise.

"P.W." Circuits Appreciated.
WE are the fortunate recipients of a

steady flow of letters expressing
appreciation and goodwill, so that,

in referring to one in particular, I must say
at once that I have not selected it because
its bouquets are of unusually deep purple
or anything so cheap. E. T. (Maids Vale,
W.) is a radio enthusiast of 1911 vintage
-before some of us were born. I judge
from some of his feats of reception that he
is as slick with a handful of components
as a conjurer with a pack of cards.

But instead of charging about with his
chest out he recollects that " P.W." con-
tributed the basic features of his circuits.
Also he pays a tribute to the work of
W. L. S., which, he says, is really fine. Sir,
your letter is fine, too, and we are grateful
for it.

Hats off to the Scots.
AWONDERFUL people and a wonderful

land ! Hospitable and generous to
the guest. Hence the current jokes

about their meanness !

Mew than, aiwtAing,
*aim Mid t1440",/

C-Et

o 7
0-123 ,

coo

BRITISH MADE
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On my recent holiday, I was much struck
by the keenness of an old crofter who
had brought up seven sons in his
little cottage, where he himself was
born 75 years ago. He had a crystal set.
I examined it and pronounCed it-inaudibly
-" terrible." He listened mostly to talks,
and was very interested in currency
matters-therein a true Scot.

He said that his youngest was road -
mending, but aiming at Edinburgh Univer-
sity ! This accounts for the MacDonalds,
Barnes, etc.

The Ball At His Feet.
SO Danny Malone, the almost down-and-

out, has the ball at his feet, begorra !
May he kick it wisely and in accordance

with the rules of the game.
He landed here not many months

ago, unemployed,
a wanderer of
slack waistcoat.
Now he is on
gramophone re-
cords, he has been
booked for the
Astoria Circuit,
Stoll's Theatre,
Manchester, Liver-
pool and Ireland,
and is going to
take singing lessons in France under a
teacher of Continental fame. People say
that this is a dull and unromantic world,
but Danny Malone can contradict that
from his own recent experience, and pro-
bably many others could do likewise.

Moral : A man isn't out till he's buried.
ARIEL.

AN EXPERT'S Testing INSTRUMENT
hin. EVERYONE

MI LL TAMP S

VOLTS

OHMS
tested with

Ease,
Rapidity and.
AC CURACY

TRADE MA

ACCURATE TESTING ' That has been practically
impossible hitherto, except with high-priced instruments.
But now the AVOMINOR provides an expert's instru-
ment for everyone. It is an entirely new departure
a small self-contained moving -coil combination testing
instrument giving accurate readings ! The AvoMinor
is a smaller counterpart of the world-famous Avometer.
It has a similar degree of accuracy and provides similar
testing facilities. .

. It measures nine different ranges of D.C. milliamps,
volts and ohms-with the use of only one pair of leads.
It tests all types of receiving valves-all radio resistance
measurements, your H.T., L.T., Grid ,Bias, and Mains
or Eliminator voltages. With the Avoninor von can
make any and every test with rapidity, ease and

you
degree

of precision uncibtainable before.

40'-
COMPLETE

The AvoMinor is light and
compact, being 4' x 3" x ir.
Each instrument is complete in
a handsome case, together with
pair of leads, interchangeable
crocodile clips and testing
prods

Obtainable from el radio dea!ers. Iraile by the makers of the famous Avometer.If you do not visit Olympia. tcri'e
for fully dtscriptive, pamphlet.

THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD., Winder House, Douglas St., London, S.W.1
Teleohone : Victoria 3403-6-1
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"Perfectly Truthful"
K.D.R. in Popular Wireless" said:-
" Before me, as I write, are half a dozen
slips of paper . . . . What is more, the
slips referred to are perfectly truthful,
and give accurate average data concerning
the characteristics of the Hivac' valves
which, on test, have proved themselves
perfectly satisfactory."
NOTE: A full copy of this test report will be
sent you on request.

WRITE NOW FOR THE IIIVAC VALVE
GUIDE (P). It gives a comparative table of
Equivalent high efficiency valves at low cost.
These are the six valves tested by 'Popular Wireless.'
H210-Grid Det. or Oscil-

lator in Superhets.
1.210 -1st L. F. Amplifier 1 4,6
or Anode Bend Det.
D210-Special Det. with
-7rectrode internally

shielded.
P220-Semi-Super Power

SG210-H.F. Amplifier, low
current consumption.

VS210-Vari-mu H.F. Amp -
77M.

IMPORTANT.-Hivac Valves are
British Made in our own Factory.

From all Dealers; if any difficulty send P.O.
direct with name and address of a lora! dealer.

STAND 108 OLYMPIA

} 5'6

10'6

THE SCIENTIFIC
VALVE

HIGH VACUUM
113-117 Farringdon Road, E.C.1.

VALVE Co. Ltd.,

2111111110111111111111111111111111111111W111111111111111111111111111111110111111111111111I111111111111111101111111111.-

pOPLJLR
ADVERTISEMENT RATES

Whole Page £40 Quarter Page £10
Half Page £20 Eighth Page £5
Narrow Column Advts.(3 cols. to page) per inch 30/-
Minimum Space accepted - - - - half inch 15/ -

NO SERIES DISCOUNTS. COPY AND BLOCKS MUST BE IN
ADVERTISEMENT COPY SUB- HAND 12 DAYS BEFORE DATE
JECT TO EDITORIAL APPROVAL OF ISSUE TO ENSURE PROOFS
ALL communications respecting ADVERTISING must

be made to :-
JOHN H. LILE, Ltd., 4, Ludgate Circus, London, E.C.4.

Telephone City 7261.
1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111)7

WRITE FOR
CATALOGUE.

A NEW OSBORN
RADIO CABINET
ak Model No. 259. An Ultra -modern Radiogram.
W cabinet in beautifully figured walnut. Mouldings
and base laquered black to give contrast to figured
walnut. 3' 2" high, 1' 9" wide, 1' 5" deep. Height
between motor -board and baseboard, 12". Height for
pick-up 49". Opening at back. Top panel above fret
will be cut to your specification-a paper pattern must
be forwarded. Baffle included. Hand -polished. Takes
any type cf gramophone motor-electric or spring
models. Accommodates baseboard 18" X 14,, or
smaller. Hole in baffle cut to your specification.PRICES. Machined Ready to Assemble, Kit
of Parts: Oak, £1.15.0. Walnut or Mahogany,
£2.0.0. Assembled Ready to Polish Oak. £2,10.0.
Walnut or Mahogany. £2.15.0. Assembled and
Polished : Oak, £3.5.0. Walnut or Mahogany, £3.10.0.

ALL MODELS CARRIAGE PAID.
!Osborn Super Acoustic Baffle Board. "
;Prevents 90% speaker worry. 1A8n, I RADIGLYMPIA"size hole cut free. 18" X
1131-: 24" X 24". 5/- 30" X 30", , STAND 202.8/-; 36" X 36", 31/3. Car- Mato paid V.K. SEND I GALLERY
1FOR FREE SAMPLE.
r

CHAS. A. OSBORN (Dept. P.W.), Regent Works,
Arlington St., New North Rd., London, N.1. Tel.:
Clerkenwell 5095. Showrooms 21, Essex Rd., Isling-
ton, N.1, Tel. Clerkena ell 5634,

NEW and
Improved

RESISTANCES
The new Dubilier Resistances are
even better value for money ! All
the old qualities are not only re-
tained, but the latest and improved
process of manufacture ensures an
even better resistance than before.
Dubilier stands for dependability-
dependability in resistances means
long life, silence in operation and
consistency of characteristics under
prolonged load. Be sure to use

them in your next set !

Write for a copy of the new Dubilier Cata-
logue or better still, visit our stand No. 68,
National Radio Exhibition, Olympia, when we
shall be pleased to present you with one.

EVERY
DUBILIER RESISTANCE '
IS INDIVIDUALLY
TESTED AND PACKED
DUBILIER CONDENSER CO. (1925) LTD., DUCON
WORKS, VICTORIA ROAD, NORTH ACTON, W.3
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The Editor will be pleased to
consider articles and photographs
dealing with all radio subjects, but
cannot accept responsibility
for manuscripts or photos. -"

10 RI
Every care will be taken to return

MSS. not accepted for publication.
A stamped and addressed envelops
must be sent with every article.

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

All inquiries concerning advertising rates, etc., to be addressed to the Sole Agents, Messrs. John H. Lite, Ltd.,
4, Ludgate Circus, London, E.C.4.

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

QUESTIONS AND
ANSWERS

COMPONENT VALUES RECOMMENDED BY
THE B.B.C.

J. L. K. (HaYerfordwest).-" On a separate
sheet attached I am enclosing a one -valve
circuit which has been given to me with the
assurance that it was designed by the B.B.C.
as being specially effective in this district for
the reception of the West Regional.

"The circuit itself is one which seems to
feature nothing novel unless it is in the values
of the components. But I wish to make some
inquiries about these.

First, the aerial lead goes to one of three
terminals, marked respectively Al, A2 and
A3. Al is joined internally to a -0001-mfd.
fixed condenser, and A2 is joined to the other

terminal of this, as well as to another fixed
condenser of similar value.

"A3 is connected to a .0002-mfd. fined, and
the other side of this and of the A2's -0001
go to the tuning coil and condenser and to the
grid condenser.

" The capacity of this latter is given as .0001
mfd., instead of the usual .0002 or '0003 ; but
there is nothing unusual about the tuning,
which has a switch shorting out the long -
wave windings. However, another unusual
value is the grid leak, which is 1 megohm,
instead of the 2 generally indicated.

" The rest of the circuit is exactly as usual,
with differential (.0003) reaction, so my
queries are confined to that part of the circuit
mentioned above. What I want to know is :

"(a) Why three different aerial terminals,
two of which are connected to condensers of
identical value

" (b) Why are grid leak and condenser

values lower than those usually recom-
mended ? "

Regarding (a), the object is to provide for different
aerials and varying selectivity requirements, as- well
as for the reception of long waves if desired. For
although the set has been given as being specially
suitable for use in the West Regional area, it makes
provision for the reception of Daventry 5 X X.

On long waves the idea is that the aerial lead
should go to the A3 terminal, which joins the aerial
to the grid coil through a .0002-mfd. condenser-
a common arrangement. On medium waves the
aerial lead can be used on either Al or Al to obtain
sharper tuning.

DO YOU KNOW.
the Answers to the following Questions ?
There is no " catch " in them ; they ale

just interesting points that crop up in dis-
cussions on radio topics. If you like to try
to answer them you can compare your own
solutions with those that appear on a follow-
ing page of this number of " P.W."
(1) If a current of one milliamp flows through

an anode resistance of 50,000 ohms,
what is the voltage dropped across the
resistance ?

(2) Which European station is to be per-
mitted to use a super -power of 500 kilo-
watts under the Lucerne Plan ?

(3) If a house is lighted with D.C., and its
lamps serve to trickle -charge an accumu-
lator, does the charging add anything to
the electric -light bill P

If it is placed on the A2 terminal, a 43001-und.
condenser is placed in series with the aerial, and the
other .0001 and the -0002 odd. are both out of
circuit.

If, on the other hand, the aerial lead is placed on
the Al terminal there will be two 0001-mfd. fixed
condensers in series with it. And two -0001 mfd. in
series will give an effective capacity of 00005 mid,

So the three aerial terminals have the effect of
altering the capae ty in series with the aerial-A1
giving -00005 odd. in series, A2 giving 41001 mid.,
and A3 giving .0002 mfd. (The use of a variable
condenser would, of course, provide intermediate
values of capacity as well.)

(Continued on page 738.)

 0 0 'rom the N EW POLAR range of
CONDENSERS and DRIVES

POLAR STAR MINOR
TWO-CANC CONDENSER
Cadmium plated steel frame. Trim-
mers operated holt tors. Matched
within iu or x mfd. (whichever is

the greater).
2 x 0005

With full -vision hori-
zontal 1 2f6; " (as shewn)

' "Arcuate" or Semi -circular Drive,
L. 18/3

I a

SEE THE COMPLETE
RANCE AT RADIOLYMPIA STAND 93

POLAR
"ARCUATE" DRIVE

Slow-motion drive. Bevelled scale

degrees. Moulded escut-
in wavelengths and cisroo

cheon. Lampholder.
Fitted with air -dielectric trimmer

as " Liniknob" design, 7/9

1
Four entirely new drives with moulded escutcheons
marked in wavelengths and divisions. Each one can be
supplied fitted with an air -dielectric trimmer as an
integral part of the drive, operated on the " Uniknob"
principle and available for use with any condenser.

POLAR
" SEMI -CIRCULAR" DRIVE

Slow-motion drive. Bevelled scale
in wavelengths and o -18o
degrees. Moulded escut-
cheon. Lampholder.
Fitted with air -dielectric trimmer

as " Uuiknob" design, 7/9

WINGROVE & ROGERS LTD., 188/9, Strand, London, W.C.2.
Poled Works : Old Swan, Liverpool. 'Phone: Temple Bar, 2244/5/6

1

POLAR 'MOVING SCALE' DISC
DRIVE Slow-motion drive. Bevelled

scale in wavelengths, and de-
grees o-180. Moulded escut- 416cheon. Lampholder.
Fitted with air-dielectrr.c
trimmer as " Uniknob" II 13

V .32)
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COLVERN FERROCART
Made under licence from the patentee, liens Vogt.

SPECIAL G Type GANGED COILS
Complete with gramophone and wave change switch

Two Gang .. 25/ -
Three Gang .. 37/6
Four Gang .. 50/ -

On and off Switch if required 1/6 extra. State if
required for battery or mains receivers.

COLPAK Type H
Comprising Ferrocart G
type Coils, Tuning Con-.
denser, Gramophone and
on and off Switch (state
if required for battery or

mains receivers).
Coils can be supplied for
1 SGHF stage receivers
with Band Pass filter
or Band Pass filter and
Oscillator Coil for Super-

heterodyne receivers.
Price 57/6

STANDARD Type F
GANGED COILS

Two Gang
Three Gang
Four Gang ..
Single Coils ..

25/-
.. 37/6
.. 50/-

12/6

COILS

COLPAK Type H

COLVERDYNEFERROCART
INTERMEDIATES

Type F C Iro 12/6 eachType F C 15o
With universal mounting bracket, limited
capacity adjustment and band pass coupling

controlled externally.

RADIO OLYMPIA.
August 15th -24th.

SEE OUR STAND No. 56
Send for the Colvern Ferrocart Booklet.

COLVERN LIMITED, MAWNEYS ROAD, ROMFORD, ESSEX
London Wholesale Depot . 150, King's Cross Road, London, W.C.1

Ititti dear Watson.
. . IT IS OBVIOUS THE VALVE HAS GONE .111

" It took me only a very short time to discover that-thanks to the 'All -in -One'
Radiometer. With this invaluable instrument to help me I'll guarantee to

track down any trouble in a few minutes."

R2000

The " All -in -One " Radiometer is essential to
every radio user. It tests everything, locates faults
instantly, and helps to keep any set in 100% con-
dition. Ask your radio dealer about it, or write

direct to:
PIFC 0, LTD.,

High Street, MANCHESTER,
or 150, Charing Cross
Road, London, W.C.2

11.60000

sLl-AMP,z go lakn 411.11

owcm151
Standard Model "All -in -One!!,
Radiometer, for Battery ^ Sets -

only, as shown
here. Price

1:21)123

De Luxe Model, for Battery.
Sets, Electric Receivers and
Mains Units.
Price - -ft2:2
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RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued from page 730.)

As regards (b), the values of the grid leak and grid
condenser have always been varied a great deal in
practice ; and although it has been more or less
conventional to use a 2-meg. leak with a fairly large
grid condenser of .0002 or .0003 mfd. capacity in sets
designed largely for long-distance reception, there
are theoretical advantages in using lower values when
fairly short -distance reception is the object.

The quality should be a little better than that
given by the more commonly used valves while the
sensitivity may be a little less. No doubt both these
considerations had weight with the B.B.C. engineers
when stating the values for this set, which is primarily
a Weal -station design.

You will find full particulars of the recommended
coils, etc., for the circuit in the B.B.C.'s free pamphlet
" Receiving the West Regional Transmitter." which
can be obtained on application toany B.B.C. station,
or from Broadcasting House, London.

CUTTING OUT THE SCREENED -GRID
STAGE .OF - A METAL CHASSIS ALL -

ENCLOSED RECEIVER.
J. D. (Otley, Yorks).-" Last year I was

fortunate enough to win the district prize for
the maximum amount of new business ob-
tained. And it took the form of a magnificent
wireless set.

" There are five valves in all, with moving -
coil loudspeaker in a beautiful cabinet, and
the amount of pleasure it has given is beyond
telling. But then bad luck came along, illness,
etc., and the last straw was an accident to the
set which has put it out of use.

" What happened was that, while the back
was off (the only time it was ever opened !),
my little boy kicked a broom, and the handle
fell full force on the first S.G. valve, smashing
it to atoms. Nothing else was injured in any
way, because all the works are out of sight
inside the metal chassis.

" What with doctor's hills, etc., I can't
afford to get it put right with a new valve at
once, but I am told I might be able to use the
remaining valves by altering the connections.

"Is this possible, to one who knows nothing
about the working of the set ? Unless it can
be easily and. safely done I would prefer not
to attempt it ; but if you can explain how: a
simple 'alteration could restore the set, in some
measure, although it is one valve short, I
should be very pleased."

*
HOW IS YOUR SET

GOING NOW ?
Perhaps your switching doesn't work

properly ? Or some mysterious noise has
appeared and is spoiling your radio reception?
Or one of the batteries seems to run down
must faster than formerly ?

Whatever your radio problem may be,
remember that the Technical Queries
Department- is thoroughly equipped to assist
our readers, and offers its unrivalled service.
Full details, including scales of charges, can
be obtained direct from the Technical Queries
Dept., POPULAR WIRELESS, The Fleetway
House, Farringdon Street, London, E.C.4.

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

LONDON READERS, PLEASE NOTE:
Inquiries should NOT be made by 'phone or
in person at Fleetway House or Tallis House.

4
You will probably find that the following altera-

tion, which can be carried out very easily indeed,
will meet the circumstances completely.

Procure a -0002-mfd. pre-set condenser, mount it
inside the back of the set, and join your aerial lead
to one of its terminals. Then connect its other
terminal to the lead which previously went to the
terminal on top of the bulb of the first S.O.
va've.

(There will be another lead going to this, which is
to be left in place.)

Switch on, and if necessary readjust the new pre,
set condenser for better selectivity. The set shoult
work very much as before, but with reduced power,
of course. Also, if you had an aerial input control,
this will be inoperative under the new conditions.
But in effect you will have cut out the circuit of the
broken valve.

When this is eventually replaced, you must simply
revert, to the original connections.

" CLASS B " EXPERIMENTS.
G. L. C. (Norwich).-" At the moment I

am toying with the idea of ' Class B,' and I
was going to hook up with ordinary tram -
formers instead of. the special ones; when:I
realised that it would probably -he-` no bon,:
because of the arrangement .of the windings
and high resistance as compared with 'A
special 'Class- B ' transformer. -

"All the same; I 'wondered about
multi -ratio- types,as I believe I could hot -1'0N,
one or two of them to try if it is a pi 01111111
line to investigate. Any hopes ?

If you can get.one of the multi -ratio tyre with
which it is. possible to approximateto the ionditioi..
required for "Class B," there is no reason why yott
should not tfiy.::

As a matter. of fact, another reader who has Wed
this wrote to us- from Lincolnshire at the came
as you did, and as his letter is an unememonly
helpful and interesting one we are reproducing it
below for the benefit of all who are wondering about
the possibilities of such an experiment.

The Editor, POPULAR WIRELESS.
Dear Sir,-Many of your readers are no

experimenting with " Class B." For the last few
days I have been awaiting the arrival of a " Class B "
output transformer, and during the wait I have
managed to carry on in the following way : 4

Bfy previous transformer gave 4 ratios of 10, 20,
-35 and 50 to 1. I realised that the last three ratios
could be used by connecting the anode leads to:the
20: 1 and 50: 1 terminals and the H.T. to the
35 : 1. This gave an equal balance between the two
anodes and H.T. , Of course, the spare winding on
the primary is not desirable, but apparently it has
no very harmful effect on results. In fact, I am

(Continued on page 740.)

Whiteley

PERFECT MATCHING

Seventeen ratios for power and
pentode. Four ratios each for
Class B or Q P P without alteration.
Accurate adjustment instantly to
the correct optimum load for any
output under any working conditions.
That is why it is solely specified for the
"Popular Wireless" "Olympia Super.9,

Incorporated also in other W.B.
new " Mtcrolode" models. Write

for the Folder

A WITH THE SENSATIONAL A

PM4Ft MICROLODE A42-
Electrical Radio Co., Ltd., Dept. P, Radio Works,

Irish Free Stan Dien:Mean Kaly & Sish., Ltd., 47. Fie:: Dublin

Mansfield, Notts.
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OLYMPIA
STAND No. For YOU to put YOUR finger
47 UNFAILINGLY on every fault
TWO INSTRUMENTS FORMING A
COMPLETE EXPERT 'S TESTING EQUIPMENT

EVERY D.C.orAC
READING'

AMPSVOITS it OHMS

BRITISH
MADE

Recommended for the
OLYMPIA

SUPER

CLIX
ANODE CONNECTOR
horizontal or Vertical, 3d.

You can _examine over 3o Clix
Perfect Contact components on

STAND 37
OLYMPIA.

Write for New Folder
"A Matter of Connection."

LECTRO LINX LTD.,

AVOMETER
J.C. AVOMETER

AMPERES.
0-12
0-1.2
0- 12
0-012

VOLTS.
0-1.200
0- 20
0- 1120- 1 20- 12

OHMS.
0-1,000,000
0-100.000
0-10.000
0-1.000

8 Cns.

UNIVERSAL

AVOMETER.
0 tees the t hirteen rang s
of 'the D.C. Avo-
meter and also 12
the following A.G.
readings (50 EMS.cycles).

AMPS. VOLTS.
0-12 0-1.200 '

0-1.2 0-120
0-12

0-0.12 0-1.2
Deferred Ter ns if desired.

DIRECT READINGS
without Calculations

or External Shunts, Multipliers,
. or Transformers.

This one - precision instrument
enables you to make every D.C. or
A.C. test. The Avometer is the only
combination measuring instrument
that gives direct and accurate
readings in current, voltage and
resistance without the necessity
for mathematical calculations.

Service engineers of the leading
radio firms have found it to be the
one instrument that adequately
meets their needs. There are two
models : The D.C. Avometer and
the Universal (D.C. & A.C.) Model.
If you do not visit Olympia, write
for fully descriptive folders post

free.

THE AUTOMATIC COIL WINDER
WINDER HOUSE . DOUGLAS STREET ,

The cons!stent specification of Clix
Components in the technical press is
eloquent testimony to the fact that Clix
can be confidently relied upon to provide
Perfect and Reliable Contact. Use Clix

for highest efficiency.

CLIX "AIRSPRUNG"
Anti-Microphonic, Non -Metal

VALVEHOLDER
An outstanding deve!opment in

valveholder design.
POWERFUL LOUDSPEAKERS work-
ing close to valves throw off sound waves

which create distortion.
This NEW CLUE Chassis Mounting Valve -
holder is designed to absorb all such vibra-
tions, thus preventing distortion and pro-

longing the effective life of the valve.It is ideal for SHORT WAVE work.With the minimum amount of material used
in the construction, the sockets are prac-

. tically air -insulated.

SPRUNG PLATE

"AIRSPRUNG " 4 -Pin, 112. 5 -Pin, 1 3.

STANDARD TYPE 4 -Pin, 8d. 5 -Pin, 9d.
FLOATING TYPE - - 7 -Pin, I -

79a, ROCHESTER ROW, S.W.1.

VOIDAPILIEIII
11164

Improved for 1934-this invaluable
instrument enables all valves and
valve circuits to be tested exter-
nally with precision and? ease.
Simply plug- the valve into the
AvoDapter base and insert the
AvoDapter Plug (convertible to
4- and 5 -pin valves) in the valve
holder. Heater or filament, anode,
screen and grid currents are meas-
ured without change of connections;
and filament or heater, screen and
anode voltages can be taken
simultaneously or separately.
For those wishing to snake Complete
their own testing equipment,
the patent AvoDapter Con- 25f
vertible 4& 5 Pin plug, with a
6 -way lead, is supplied separately at 7/6.

8c ELECTRICAL EQUIPMENT co., LTD.
LONDON, S.W.1 . Telephone : Victoria 3405,7

BATTERY CHARGERS
FOR A.C. MAINS
A very large range from £3.5.0 to £40,
covering inputs from 2042[250 volts
25/200 cycles. Outputs from 75 v. at
2 amps. to high voltages up to ro amps.
H.T. and L.T. battery chargers, I to

6 circuits.
WESTINGHOUSE

METAL RECTIFICATION
- or Valve-

Model illustrated (2 circuit) from AE6.1.2,,6.Also Eliminators Fitted with Variable Sliding Resistances, Am -
from 57/6 meters, etc. All ready to plug in and switch on.

Please state your requirement with input volts and cycles
(mains), also the output demands. New Lists and Photographs.

NASH PRODUCTS, Ltd., STECHFORD, BIRMINGHAM (9)

CUT THIS OUT
and post it to -day for your FREE copy of the Camco Cabinet
Catalogue which illustrates and describes the complete range of
cabinets, and shows all the latest additions. Don't hesitate --post
it, off to -day ; a half -penny stamp will do if you leave the flap unsealed.

FREE CAMCO OLYMPIA
CABINET CATALOGUE \ STAND 83

CARRINGTON MFG. GO., LTD.
Showrooms:

24, Hatton Garden, London, E.C.1.
Holborn 82o2. works S. Croydon.
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RADIOTORIAL
QUESTIONS AND ANSWERS

(Cocti,oted from page 738.)

wondering what will be the difference when the
proper transformer arrives.

Perhaps some of your readers would like to try
this before going to the expense of a proper trans-_
former.

It may not be technically correct by any means,
but it has delivered the goods " all right when
normally I should have been devoid of the B.B.C.'s
programmes.

Ineidentally, may I hand a bouquet to your staff
on their cathode-ray television receiver? I agree
that this is the most likely means of furthering
good television results.

With all good wishes.
Yours sincerely,

LEONARD C. HODGE.
4, Tunnard Street, Boston, Lines.

IS THIS A RECORD ?
K. W. B. (Woodland Place, Merthyr, South

Wales).-" At about 2.30-3.0 Sunday morning
I picked up an American station just under
London Nat. wavelength, 261.3.

" I want to know if other readers have had
this station and noticed the gain in strength
as the morning grew older. Do you know
that I had him definitely up to 5.20, when
all the night clouds had rolled away ?

" The last thing I had out of him was the

THE ANSWERS
TO THE QUESTIONS ON PAGE 736 ARE

GIVEN BELOW.
(1) V = R : L and in this case R= 50,000 ohms

and I= 001 amp., so V=50.

(2) Moscow.

(3) No. There is no extra current, so there is
no extra charge.

DID YOU KNOW THEM ALL ?

landinu' Mr. Wiley cost, the round -the -
world flier. fie landed at 3 minutes to 12.
His wife also was there. It was a Columbia
station,. and it called himself, W C A G.

" Is this a record ? -
Congratulations, K. W. B. Although yours is not

a record, it is certainly a great piece of work to pick
up an American station on ordinary wavelengths at
this time of the year.

It is, of course, comparatively easy on the short
waves below 50 metres or so but a great many
people still do not believe that it is quite possible,
under good conditions in the late or small hours,
to do what you have. done on the ordinary wave-
lengths.

Defects in the wiring of a receiver, or those arising
from faulty components, may often be detected by a
very simple series of tests with a loudspeaker (or
'phones) and a dry cell. One tag of the loudspeaker
or 'phone lead should be connected to one terminal
of the dry cell, and two Sex leads should be connected,
one to the remaining tag and the other to the
remaining terminal of the dry cell (a flashlamp
battery is quite satisfactory).

These two flex leads, if now touched lightly
together, will produce a strong double ethic in the
'phones or loudspeaker, one click when they make
contact with each other and another when they are
separate again.

They may thus be used for testing for continuity
in leads, etc., stare the loud double click is ample
evidence that everything is satisfactory.

" P. W." PANELS. No. 132. MADRID, UNION RADIO.
The Madrid Union Radio station works daily on 4241 metres from 8 -9.30 p.m., and also (except

Monday nights) from 11 p.m. 1 a.m.

The distance from London is 786 miles. Opening signal, Siegfried's bugle -call theme from the opera
" Siegfried."

*

Closes down with " Buenas noches, Senores ; hasta mamma."

This has been a singularly good summer for long
distance reception, and a great many readers have
actually succeeded in getting not merely N. America,
3,000 miles away, but S. American stations like
Buenos Aires, which are roughly twice as far distant
as the States !

So you must try again for these, or for somewhere
even further, before you can claim a reoord. Good
hunting I

HOW TO CARRY OUT SIMPLE TESTS.
M. G. (West Worthing).-" Now that the

holiday is over and the pocket is beginning to
recover, I thought of raking up the old set, but
I feel sure it wants a good overhaul. (My
sets, even the new ones, never go right off the
mark, like some lucky people's.)

" Last year you explained to a correspondent
how to carry out simple component tests with
a battery and loudspeaker. Could you do the
same again, as I have forgotten the method ?"

1000.14.00-11101   ea  O

-*

A fault on the coilholcler. for instance, such as a
break between the terminal and the plug or socket
to which it is connected, may now easily be detected,
since, if one ftex lead is connected to the terminal and
the other to the side of the holder to which the
terminal should make connection, absence of the
double click is positive evidence that the component
is faulty.

On the other hand, if one of the Ilex leads is
connected to the socket of the eoilholder and the
other to the plug, if a double click is heard there is a
short circuit across the holder.

Similar tests may be made with valve holders,
both for testing for a connection between each
terminal and its socket and for testing for short
circuits between the sockets.

Variable condensers may also be tested by this
method, a short circuit between the plates giving rise
to the usual loud double click, which should not
be present in the usual way.

It is, of course, essential to see that all leads are
removed from the components under test, and also
that no coils are in position in the coil sockets when
these are tested.

Set building
made easy

Those- usually Tricky
soldering jobs can be
cleanly, easily and
surely done by electric
soldering. Simply plug
into a lamp socket,
switch on and in four
minutes the SOLON
is ready for use:

SOLON
ELECTRIC
SOLDERINGIRON

If your local dealer does not
stock SOLON, please send
us his name and address.

SEE THE
SOLON

DEMONSTRATED AT

kodiolyttapia
"AtI3

W.T.HENLEY'S TELEGRAPH WORKS Co, (_TD
DEPT. V. L :T. HOLBORN VIADUCT, LONDON ,E .C.1

See the
ONLY
Successful
All -Wave
Tuner
operating
from 14'5 to
2,000 metres

BRITISH GENERAL
STAND

38
RADIOLYMPIA

Price only 9/6
From all dealers or direct from
BRITISH GENERAL MANUFACTURING

CO., LTD., -

Brockley Works, Louisa, S.C.4.
'Phone: Lee Green 5055.
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QUALITY WITHOUT
GRID BIAS

A Useful Suggestion.

THERE seems no end to the development
of wireless parts ; component is added
to component, control upon control is

embodied, until a standard of performance
is reached that is armour plated against
criticism -except upon the highest theo-
retical grounds.

This elaboration is, it is hoped, not
becoming frightening to the more timid
among constructors. Whatever may be the
case, I am offering one small opportunity
towards simplification which will not reduce
in any way the performance of the set.

Here it is : Do you know that grid bias on
the first L.F. valve of a det.-2 L.F.receiver
may be quite unnecessary ? This isn't true
universally, but it may be true if you are
using a valve which possesses unusual grid -
current characteristics.

We apply grid bias for, among other
reasons, the purpose of preventing a flow of
grid current through the grid -filament
path, i.e.,- through the transformer second-
ary or grid resistance. When, therefore,
under Det.-2 L.F. conditions, you consider
that the signal on the grid of the first L.F.
valve may not exceed 1 -5th of a volt, it is
obvious that the valve could be operated
at zero bias if grid current did not flow until
the grid becomes more than 1 -5th of a volt
positive. This, in fact, is the case with
certain valves ; grid current does not
flow until the grid becomes about 4 volt
positive.

Information of this character is not always
available in the makers' catalogues, so I
have been unable to make a complete list
of such valves. The Mazda H.L.2 and
one or two others in the same list may be
noted.

With the Mazda H.L.2 in an intermedi-
ate L.F. stage, grid bias is unnecessary so
long as the signal does not exceed T volt,
and the grid resistance can be taken direct
to filament negative.
P- It may be thought that # volt on the grid
does not represent a very useful signal, but
wait a moment -and watch how it grows !
The amplification of the valve is 30 times:
therefore the voltage across the primary of
a transformer in its anode circuit will be

X 30=15 volts. If the transformer step-
up is 3 times, the peak voltage on the grid
of the output valve becomes 45 ! Good
enough, isn't it ?

You will see at once that if you need only
a 9 -volt signal on your power it is necessary
only to have 1 -10th of a volt on the first
L.F. grid. This, of course, is true only with
the amplification and transformer ratio
mentioned.

There is one point that should be re-
membered : a valve should not be used in
this way, without bias, unless its impedance
is at least 18,000-20,000 ohms, otherwise
the anode current may be 2 or 3 milliamps
and above the economical value.

I should, perhaps, add that with mains
valves grid bias is always necessary in
amplifying stages, as grid current flows
" early in these types.

C. J. D.

FIRST IN 1924 WITH EASY TERMS
CHOOSE your NEW RADIO at Olympia or from any advertisement

in "Popular Wireless." Send us your requirements and we-

will quote you the Easiest of Terms per return. WE DEAL WITH
YOU DIRECT. No Third Party Finance Company -thereby ensuring

Strictest Privacy. A few selections of NEW SEASON'S RADIO.

SPEAKERS
PETO-SCOTT{P.M.) MOVING -COIL SPEA KER
with multi -ratio input transformer for power or
pentode. Cash or C.O.D. Carriage Paid, 15/-.
Balance in 2 monthly payments of 5/6.
SONOCHORDE STANDARD P.M. PER-
MANENT MAGNET MOVING - COIL
SPEAKER for Class B with input Trans-
former. Cash or C.O.D. 61/17/6. Carriage Paid.
Balance in 7 monthly payments of 5/-.
W.B. TYPE P.M.2A. MICROLODE PER-
MANENT MAGNET MOVING - COIL
SPEAKER with input Transformer. Cash
or C.O.D., 63'191. Carriage Paid.
Balance in 11 monthly payments of 7/3.
W.B. TYPE P.M.4A. MICROLODE PER-
MANENT MAGNET MOVING - COIL
SPEAKER with input Transformer. Cash
or C.O.D., 62/2/-. Carriage Paid.
Balance in 7 monthly payments of 6/9.
AMPLION AUDIOLA PERMANENT MAGNET
MOVING -COIL SPEAKER with Universal
Transformer. Cash or C.O.D., 62/9/6. Carriage
Paid. Balance in 8 monthly payments of 6/ -
BLUE SPOT 29 P.M. PERMANENT MAGNET
MOVING -COIL SPEAKER. Complete with
Tapped Input Transformer. Cash or C.O.D.,
61/12/6. Carriage Paid.

Balance in 6 monthly payments of 5/-.
ORMOND R.475 C.T. PERMANENT
MAGNET MOVING -COIL SPEAKER with
.input Transformer for Class B and Q.P.P.
Cash or C.O.D., 61/18/6. Carriage Paid.
Balance in 7 monthly payments of 5/3.
B LUE SPOT 66R.B. CLASS B UNIT AND
MAJOR CHASSIS. Cash or C.O.D., 62/0/6.
Carriage Paid.
Balance in 7 monthly payments of 5/6.
BLUE SPOT 99P.M. PERMANENT MAGNET
MOVING -COIL SPEAKER. Complete with
tapped input Transformer. Cash or C.O.D.,
62/19/6. Carriage Paid.
Balance in 11 monthly payments of 5/6. '

EPOCH- MODEL 200, 20CB, or 20CQ PER-
MANENT MAGNET MOVING -COIL
SPEAKER, for ordinary power, Class B or
Q.P.P. Respectively complete with input
Transformers. Cash or C.O.D., 111 /15/-. Carriage
Paid. Balance in 6 monthly payments of 5/6.
ROLA F6 P.M. PERMANENT MAGNET
MOVING -COIL SPEAKER. With input
Transformer. Cash or C.O.D., 62/9.'6. Carriage
Paid. Balance in 8 monthly payments of 6/-.

With

5/6
order

With

5/ -
order

With

7/3.
order

With

5/9
order
With

6/-
order
With

5/ -
order
With

5/3
order

5/6
With

order
With

5/6
order

With

5/6
order

With

6/ -
order

ELIMINATORS
ATLAS C.A.25, for Mains, Class B and
Q.P.P., four tappings, 6o/8o, 5o/go, 120,
150, 25 ma. Cash or C.O.D., 62/19/6. Carriage
Paid. Balance in 11 monthly payments of 6/6.
ATLAS D.O. 15/25 ELIMINATOR, for D.C.
Mains, Class B or Q.P.P. Three tappings,
6o/8o, 5o/go and x20/250; 55 or 25 m.a.
Cash or C.O.D., 61/19/6. Carriage Paid.
Balance in 7 monthly payments of 6/3.
H EAYBERD ELIMINATOR, MODEL D.120
for A.C. Mains, 220 v., 28 m.a., and 2 V.
0'25 amp. Trickle Charger, Tappings ,to/55o,
Var. S.G. roo v. and 120 v. fixed. Cash or
C.O.D.' 64/5/-. Carriage Paid.
Balance in 11 monthly payments of 7/8.

EXIDE H.T. ACCUMULATOR, 220 With
volts W.H. in crates, 5,000 m.a. Cash 8/6

C.O.D.,O.D., 64/13/, Carriage Paid.
Balance in 11 monthly payments of 8/6. order
OLDHAM H.T. ACCUMULATOR (Block With
type), 120 volts, 2,750
crates. Cash, or can., 63/15/-. Carriage 7/.

ma., complete with

Paid. Balance in 11 monthly payments of 7/-. order

With

5/
order

With

5/3
order

With

7/9
brder

KITS
'JUST RELEASED

LISSEN ALL -WAVE SKYSCRAPER
FOUR CHASSIS MODEL, complete kit
comprising all components, including set
of Lissen valves. Cash or C.O.D., 65/12/6.
-Carriage Paid.
Balance in 11 monthly payments of 10/3,
LISSEN ALL -WAVE SKYSCRAPER
FOUR TABLE CABINET MODEL Com-
plete Kit comprising all components,
including set of Lissen valyes and Cabinet.
Cash or C.O.D.,' 66/8/-. Carriage Paid. -
Balance in 11 monthly payments of 11/9.

STATION MASTER 4, S.G.. Detector a nd
Pentode, complete kit with valves, but less
Speaker and Cabinet. Cash or C.O.D., 64/6/6.
Carriage Paid.
Balance ill 11 monthly payments -of 8/-.
COSSOR MODEL 341, S.G., Detector and
Pentode. Complete with Cabinet and
balanced armature Speaker. Cash or C.O.D.,
$6/7/6. Carriage Paid.
Balance in 11 monthly payments of 11/9.
LINEN SKYSCRAPER THREE (Battery
Model), complete with 3 valves in sealed
Lissen carton. Cash or C.O.D., 64/5/6.
Carriage Paid. .

Balance in 11 monthly payments of 8/3.
NEW FERRANTI "CLASS B "SUPER-
POWER CONVERTOR. Instantly converts
your present set to " Class B." complete
with valve. Ready assembled. C4sh or
C.OD., 63/-.
Balance in 11 monthly payments of 3 9.

With

10/3
order

With

11/9
order

With

8/-
order

With

11/9
order

With

8/3
order

With

5/9
order

GRAMO MOTORS
AND PICK-UPS

B.T.-41. SENIOR DE LUXE PICK-UP AND
TONE -ARM. Cash or C.O.D., 82/2/, Carriage
Paid.
Balance in 7 monthly payments of 5/9.
MARCONIPHONE MODEL 19 PICK-UP.
Cash or C.O.D., 61/12A6. Carriage Paid.
Balance in 6 monthly payments of V-.

With
5/9
order
With-

5/ -
order

GARRARD AUTOMATIC RECORD
CHANGER UNIVERSAL MODEL For With
A.C. or D.C. Mains. Cash or C.O.D. 610/17/6. 20/ -Carriage Paid. Balance in 11 monthly pay-
ments of 20/-. Extra for supplying with order
Volume Control, 5/-.
GARRARD RADIOGRAM UNIT COMPRIS- With
ING 202A MOTOR, Pick-up, tone -arm with
speed regulator, and needle cup. Cash or 7/6
C.O.D., 64/1/9. Carriage Paid. orderBalance in 11 monthly payments of T/6.
GARRARD MODEL 202A, le turntable With
electric Motor, A.C. Mains. Cash or C.O.D., 6/-112/10/, Carriage Paid.
Balance in 8 monthly payments of 6/.. order
Miscellaneous Components, Accessories, Kits and
Part Kits supplied CASH, C.O.D., or H.P. on our own

Private System of Easy Payments.
Any items advertised in this journal sent C.O.D. If

value over 10,'- sent all C.O.D. charges paid.

o,

To NEW TIMES SALES CO.56
Ludgate Hill4.,

Please send me :-

O'

London, E.C.

payment of £

few which I enclose first

s d

PI` Name
4

10'
Address 4

PP.
(P.W. 19/8/33) 4

4

4
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ELECTRADIX BARGAINS
DIX - MIPANTA

" . . one of the most
attractive devices I have
ever had come my way.
" It fulfils its asurposes
every bit as well as
whole team of separate and
more  expensive meters. -
From " Popular Wireless '
Test Report.
50 RANGES with the DIXONEMETER

An Ideal RAVIrtf,TTIT 4:19:6
MICROPHONES UNIT

Microphone (4). a
i Buttons for all

purposes, 1/-. Booklet free. An-
nouncers No. 11 Mikes, 5/6.
Pedestal type, 18)6. Lecture

631.. Marconi WIT
Hand Mike. 15/-. Pub. Address
Amplion, £5. Brown's, £12.
Broadcast Studio Western Elec-

i - £18. Marconi-Reisz, £26.
Siemens Ribbon, £18. E.T.D.
Moving Coil, £5110/-. Micro-phone Carbon Granules. In
glass capsule, enough for four
buttons . Grade No. 1. 8d.;
No. 2, Medium. V.: No. 3, Ense,
1/6: Carbon, solid back, blocks,

3d. Mouthpieces, curved or straight, lOd. Carbon dia-
phragm. 55 mm., 4d. Panel brackets, 'pivoted, 5/-.
Reed Receiver Unit for Amplifier making, 3/-. Head-
phones. 819 pair.
DEAF AIDS: The lowest -priced aid is our Hear Easy
Pocket Set at 18/6, complete. Brown's Aids to the
Ivy deaf at a greatly reduced price. Aural Box for use
in church or at the talkies'. The Ossiphone, which can
be connected to a radio set for the totally deaf. Prices
50 per cent. off cost.
THE PREHOPHONE, a glass disc gramophone am-
plifier fof sounds that is a scientific instrument costing
£25, of wonderful interest. £5/10/-.
Double Current DYNAMOS, cost Govt. £15. Two
ecoms. D.C. 6-8 volt, 3-5 amps., and H.T. 400-600
volt. 100 ma., 17 lb., 4,000 revs., ball bearings.Sacrificed at 22:6. Carriage 2/6.

MOTOR GENERATORS, ForBattery Charming and Ampli-
fiers. R.C.A. 220 volt to 500 volt200 ma., £5; 3 -phase 380 volts to
12 volts 10 amps. and 320 volts
300 ILA., £6. S.M.D. Co. 12 volts
to 800 volts ma., £4. D.C. 7i H.P.
400 volts 12 amps. to 100 volts 66

amps., 1,700 revs., by E.C.C., £15. D.C. 115 volts
3 H.R. 23 amps.. Motor coupled to 110 volts 14 amp.
50 cycle li K,W. A.C. Gen., £12. 220 D.C. to 310
volts 300 ma. and 12 volts 10 amps., REI. Ditto to480 volts 200 ma. 'and 18 volts 20 amps., £6/10/-.
The best bargains ever offered in A.C.-D.C. sets. A
quarter original cost. Write for List " P."
The BATTERY SUPER-
SEDER makes H.T. from
your L.T. 2 - volt battery,
rectified and. smoothed. Gives
3 tappings and lasts in-
definitely. A boon to those
who are not on the mains.
Reduced from R31151-.
Ned ,New and Guaran- 37/6

d.
Tu'

CHASSIS for Set Builders All -Metal Base Chassis,
fitted 2 valve holders, all drilled for Brownie comp°.
nents,3/6. Loudspeaker Fret Silk, 12 in. x 12 in.,l'-; 24 in. X 24 is., 3i-.

ELEOTRADIX RADIOS,
218, UPPER THAMES ST., LONDON, E.C.4.

WIRELESS IS THE WORLD'S
FINEST HOBBY,

MAKE IT A PROFITABLE ONE.
SAVE MONEY,
MAKE MONEY,
NO OUTLAY.

3

A wonderfully versa-
tile Moving -Iron,
Multi -range portable

or panel meter for

A.C. or D.C.
THREE RANGES OF

VOLTS:
0-7.5 v. 0-150 v.

0-300 v. (3 scales).
Used for Mitliamps reads :

m'a. and 0 - 75
m 'a.

A 2 -Guinea Tester for

19/6

ME

V?)

Every
Wireless

Salesman,
Experimenter,
Constructor

should write his name and address in the
margin, and post in id. unsealed envelope for
particulars, and FREE r,000 illustration cata-
logue of all makes, components, kits, and sets.
ELECTROCETS, SOLIHULL, BIRMINGHAM

PLEASE be sure to mention "Popular
Wireless " when communicating with Ad-

vertisers. Thanks !

OUTSTANDING EXHIBITS
AT OLYMPIA

(Continued from page 705.)

eliminate atmospheric and chemical effects, Loewe
high -vacuum resistances are fused into glass tubes,
the connecting wires being joined integral with the
resistance element to ensure perfect contact. They
are obtainable in a range of vahles from 1,000 ohms
to 10 megohms with capped or wire ends.

Tubular paper condensers are another branch
of the firm's activities, these handy components
bearing a similarity to grid leaks as regards shape and
being available in capacities of from -00005-mid. to
-01-frifd.

Radiogram enthusiasts will be interested in the
Loewe pick-up and built-in volume control. No
rubber is employed for cushioning the armature of
this model, and its high sensitivity renders it suitable
for use with quite small sets.

MARCONIPHONE CO., LTD.
Stand No. 77.

Just as the name of that great pioneer Marconi
is indelibly linked with the history of wireless
development, so the word Marconiphone has become
closely identified with all that is good in the reception
of entertainment by radio.

The Mareoniphone programme for next season
is an ambitious one, extending as it does from a
compact -two-valve battery receiver with built-in
loudspeaker, selling for something under five pounds,
to a magnificent de -luxe seven -valve super het
radiogram for A.C. mains.

Not only are these receivers remarkably efficient
from the point of view of technical design ; they are
attractively housed in a style fit to grace any room.

Both mains and battery users are equally well
catered for, the particularly interesting model 260
incorporating the latest development in battery -set
design, including a multi -mu S.G. stage, power -grid
detector and dual -pentode output operating on the
Marconi P.C.T. quiescent push-pull system. The
undistorted output is 1.3 watts in return for an
H.T. current consumption of only 9 m/a.

Included in the all -electric models is a four -valve
radiogram for A.C. or D.C., as well as five- and
seven -valve superhetemdynes for A.C. working. Two
of these receivers are provided . with automatic
volume control, and are fully representative of the
highest standard of design.

In the accessory section are a selection of quality
loudspeakers and the well-known Marconiphone
pick-up, the excellence of whose response curve
enables it to do fun' justice to every type of recording.

Marconi valves need no introduction, and the fact
that they used in .commerieal radio is
in itself sufficient guarantee as to their efficiency and
reliability. The latest development in Marconi
valve technique is the 31.11.1).4, which has been
specially developed for automatic volume -control
circuits.

Combining two diode rectifiers and a triode ampli-
fier in one bulb, this --vitvio MS great- potentialities.
And in dealing with valve progress one must not
forget the Marconi ." Catkin "-the famous all -
metal unbreakable valve which marks the first change
in the basic principles of valve design since the
earliest days of radio. -

A visit to this stand is an education !

MULLARD WIRELESS SERVICE CO., LTD.
Stand No. 71.

The Milliard exhibit is a very attractive one, and
displays the complete range of valves made by this
famous firm. Since this covers every conceivable
type of receiving as well as large transmitting valves,
the exhibit fully justifies the word comprehensive.
No matter what the circuit, there is always a Milliard
valve with suitable characteristics for the particular
task for which it is required.

Most important among the new types in the titittery
range is the " Class B ' output valve, the P.M.2B.
The advantages of " Class 13 " amplification are
exploited to the full with this valve. While con-
suming only -2 amp. from the L.T. battery it is
capable of delivering a very generous power output
with maximum economy of H.T.

The high -frequency amplifiers are represented by
the P.M.12M., a new multi -mu screened -grid valve
requiring a grid -bias range of only 41 volts, and the
P.M.12A., a highly sensitive screened -grid valve of
conventional type.

In the A.C. types Mallards present an entirely new
valve technique. There are the two screened -grid
HY. pentodes, the V.P.4 and S.P.4. The first of
these has multi -inn characteristics, and both of them
make possible a very high stage gain.

MULTITONE ELECTRIC CO., LTD.
Stand No. 55.

A few years ago it was the aim of practically every
designer to achieve a perfectly straight -lino response
on the low -frequency side of the set, irrespective of
the characteristics of the loudspeaker or H.F.
amplifier.

Nowadays we know bettor. We realise, for
Instance; that selective -tuning circuits are responsible
for a loss of " top," and that loudspeakers are often
improved by adopting some system of tone correction.

But just how this tone compensation could
conveniently and efficiently be applied by home

constructors was something of a problem until the
tone -control transformer pioneered by Multitone's
appeared on the market.

This particular transformer operates in con-
junction with a graded potentiometer, the shape of
the response curve, and therefore the amount of
amplification given to the various musical notes,
being dependent upon the setting of the potentiometer
knob.

NEW LONDON ELECTRON WORKS, LTD.
Stand No. 107.

Thera is a truism in radio that the use of a really
good aerial saves a valve. And the practical proof
of this can readily be obtained by trying a Oven set
first on an efficient aerial and then on one to which
little or no care has been given in the erection.

Even though you may not be able to erect the ideal
aerial, there is no excuse for not doing the best, you
can in the space available. But before you cap cio
this you should provide yourself with first-class
materials.

011 Stand No. 107 will be found eve,rything for
the aerial. There is the ever -popular ' Superiar"
for those who prefer insulated wire with its advantages
of easy handling and erection, as well as the Electron
high-grade copper aerial wire.

OLDHAM & SON, LTD.
Stand No. 123.

The discriminating battery user will find hie needs
well catered for at this stand, an additional attraction
being the new insured life scheme covering all
Oldham accumulators. Under this scheme the
" 0," " C.L." and " Plus " type accumulators will
be covered for two years, and the H.T. accumulators
for 21 years. In the event of failure within the
specified period, resulting' from any defect in manu-
facture, a replacement will be made at a fraction of
the list price corresponding to the number of months'
use.

Oldham H.T. accumulators are improved for next
year. The filling plugs and end terminals have
been redesigned, while the special system of, unit
construction and air spacing prevents surface leakige,
thus giving longer service and less frequent
recharging.

ORMOND ENGINEERING CO., LTD.
Stand No, 99.

Ormond exhibits embrace moving -coil and
armature loudspeakers, variable condensers, a
compact transformer of the nickel -iron type and the
firm's popular slow-motion controls. The moving -
coil loudspeakers are available in permanent magnet
and energised forms and as chassis Or cabinet models.
The friction -control condensers and the handsome
logging drum dial are much in evidence, in addition
to the substantially constructed differential -reaction
controls and solid dielectric condensers.

OSRAM VALVES
Stand No. 92.

The degree of perfection achieved by the modern
valve has caused the listener rather to take things
for granted. Yet the most painstaking research,
elaborate machinery and skilled testing arc necessary
to ensure the present high standards of constancy
and reliability.

A visit to the research laboratories of the General
Electric Co. at Wembley or to the M.O. valve factory
at Hammersmith would immediately reveal the vast
amount of work that is carried on " behind the
scenes."

Osram valves are, of course, familiar to every radio
enthusiast, and the continual search for ways and
means of improving existing types or of developing
new ones is reflected in the outstanding display on
the firm's stand at the Radio Exhibition.

There is the 2 -volt battery series incorporating the
famous Wembley filament, and in the indirectly
heated class the comprehensive range of mains types
suitable for A.C. and D.C. mains operation. In fact,
it is perfectly true to say that there is an Osram valve
suitable for any position in any circuit.

But the greatest development in valve technique
since the inception of broadcasting is undoubtedly
the "Catkin." This all -metal valve, which is to all
intents unbreakable, is an Osram product, and visitors
to the Exhibition will have the opportunity of
examining the various types on the Osram stand.
And they should make a special point of meeting the
" Catkin," which by virtue of its construction has
certain definite advantages over the glass bulb valve.

Visit the stand, and you will see for yourselves one
of the most outstanding achievements in radio.

PHILIPS LAMPS, LTD.
Stand No. 81.

The superinductance, principle is a feature of
all Philips' receivers and is, in fact, unique to that
firm. One of the advantages of sets employing this
method is that neither oscillator nor reaction control
of any kind are employed, and it is therefore im-
possible for the set to give rise to re -radiation or
heterodyne whistles.

Among the range featured by this enterprising
concern are battery and all -electric A.C. and D.C.
models,

The superinductance four -valve receiver for
battery operation has a special current -control valve
which, by its automatic action, affects a consider-
able economy in the cost of high-tension battery
renewals. A moving -coil loudspeaker is fitted as
standard anti sockets are provided for a gramophone
pick-up and additional speaker. There are also

(Continued on next page.)
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(Continued front previous page.)

two highly efficient all -electric designs, available in
A.C. and D:C. versions, the model 634 possessing
automatic fading compensation and a station
identification chart, giving the tuning positions of
nearly 100 stations accurately logged.

PYE RADIO, LTD.
Stand No. 73.

The attractively priced Pye exhibits include a
complete range of superhet. portables and superhet.
receivers for use with external aerials. These
Include models for battery, A.C. and D.C. mains
operation. In addition there is a " straight "
portable which sells at a very moderate price.

The new P./B. six -valve portable superheterodyne
is remarkable value at 14 guineas, featuring as it does
a " Westector," a " Class B " output stage, giving an
output (undistorted) of 1.4 watts, a moving -coil
loudspeaker and automatic volume control.

Another specially interesting receiver is the
battery radiogram, giving an output of 1 watt from
its quiescent push-pull stage in return for an average.
H.T. consumption of approximately 8 m/a.

With regard to the mains sets, in this category
there is a wide choice of types, each of which em-
bodies the most up-to-date radio practice. The
model S, for example,- is a single -control six -valve
superheterodyne, with band-pass tuning and a power -
pentode output valve having an undistorted output
of 2 watts. In common with the other Pye re-
ceivers the tone quality is exceptionally good, and
the set is capable of giving first-class entertainment
from a very large number of stations.

RADIO GRAMOPHONE DEVELOPMENT CO., LTD.
Stand No. 79.

Featured on this stand are de -luxe receivers of
essentially modern design. The twelve -valve all -
electric A.C. superheterodyne radiogram will delight
the hearts of the multi -valve enthusiasts. The
circuit comprises a multi -mu H.F. stage, band-
pass coupled to a multi -mu first detector, triode
oscillator, multi -mu intermediate stage, having
six tuned band-pass circuits, followed by a double -
diode triode acting as a second detector and delayed -
action automatic volume control. The L.F. amplifier
utilises resistance -coupled push-pull coupling, and
the output is 6 watts. There are also super-
heterodyne radio -gramophones utilising seven and
nine valves and moving -coil loudspeakers, handling
up to 3 watts and 12 watts respectively.

The radio -gramophones can be supplied with or
without automatic record -changing mechanism.

RADIO INSTRUMENTS, LTD.
Stand No. 41.

The R.I. exhibit this year should be more popular
than ever, and home constructors should seize the
opportunity of getting acquainted with the firm's
entirely new production-the Auto-Parafeed trans-
former.

This component is designed solely for auto -
connection, and therefore has three terminals only.
Using a nickel -iron core and internal shielding, the
Auto-Parafeed has a primary inductance of 85 henries
and a voltage ratio of 1-4. The response curves for
the instrument employed under the makers' recom-
mended conditions are exceptionally good, and
visitors to this stand should make a special point
of asking for literature dealing with the Auto-
Parafeed.

Others new lines include smoothing- and output -
filter chokes possessing excellent electrical char-
acteristics. The Audirad is now presented in a
new and improved form. The D.C. resistance
has been reduced to 500 ohms while maintaining the
high inductance and current handling qualities of
the original model. There is aLso a third terminal
which permits the L.P. and B.F. choking systems
to be used either separately or together.

The new aerial and tuned -grid coils which Messrs.
R.I. are introducing contain cores made from a special
iron -dust alloy known as " Micrion." Each unit
is effectively screened, and a contributory fader to
the high efficiency is the use of litz wire for the
medium -wave windings.

REPRODUCERS AND AMPLIFIERS, LTD.
Stand No. 44.

Acoustic efficiency is not the only essential feature
in the design of loudspeakers. Precision workmanship
such as can be achieved solely by the correct applica-
tion of sound engineering principles is of equal
importance.

The It. .16 A. range of speakers comes within
this category. They are definitely first class, both in
workmanship and acoustic efficiency. The permanent
magnet de -luxe model is a particularly good speaker,
one of its features being a built -into -the -chassis six -
ratio input transformer. As a protection against
rough handling the cone has a chromium -plated
grille in front. This particular model is called the
" Victor," and is priced at 70s.

Another value -for -money model is the popular
" Challenger," a permanent magnet moving coil,
which will handle up to 3 watts of undistorted
energy and yet is sufficiently sensitive to work well

(Continued on next page.)

(shown above) Standard Per-
manent Magnet Model Type
254 supplied in sealed dust -
proof bag and fitted complete
with universal transformer.

Price 1 : 17:6
I

743

ENTHUSIASTS!
-MST THEM FOR

YOIIRSHVES4

//STAND

If you don't already own a Mag-
navox speaker or one of the
Many kinds of sets in which they
are standard equipment, now's
your chance to hear loudspeaker
reproduction at its best by Mag-
navox. You will then understand
why manufacturers fit them, why
Radio Journals recommend them
and why enthusiastic constructors
buy them. A complete range of
mains energised models, Dual -
compensated pairs, and Permanent
Magnet models can be seen and
heard.

AND AMONGST OTHER THINGS

See the new Benjamin range of
valve -holders, switches and _trans-
formers and the many, many
famous circuits in which they
have been specified and success-
fully used.

(Illustrated) the Benjamin Driver Trans-
former for use with all types of circuits and

valves Price 10S. 6d.

THE BENJAMIN ELECTRIC LTD.
TARIFF ROAD, TOTTENHAM,

INMENMIN11111.11.1111.

N.17.
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HEAYBERD MAINS
TRANSFORMERS

Keen constructors will be in-
terested in the display of Mains
Transformers, Chokes, and other
mains components on the Heay-
berd Stand-Number 16, Olympia.
Many new models are available, including
transformers for the latest Westinghouse
Rectifiers H.T,12 and H.T.13, new
Step-up transformers for conversion of
mains and special transformers for build-
ing Battery Charging plants. Typical
mains units constructed from Heayberd
components will be shown, and complete
Handbooks with diagrams will be available. -

For those wishing to convert, with a
minimum of trouble, their present battery
sets to All -Mains, there will be Complete
Mains Units in attractive metal 'cases-
ready to switch on ! Heayberd Mains
Units are not cut or skimped in any
way. MI units are individually built by
'Specialists-using only the finest British
materials. You are invited to closely
examine the method of construction and
see for yourself the exceptional smooth-
ing circuit, the sturdy components used
and the elaborate safety precautions.
Then you will appreciate why all
Heayberd Mains Units carry a Three
Years Guarantee. You will also be able
to see the Home Accumulator Chargers,
Assembled Kits and Portable Amplifiers.
If you are unable to visit the Show, send 3d. stamps
for a completely new edition of " Main; Power lot

Your Radio."
F. C. HEAYBERD & CO.,

10, FINSBURY ST., LONDON, E.C.2.

HEAYBERD MAINS
UNITS AND KITS

OUTSTANDING EXHIBITS'
, AT OLYMPIA

(Continued frem previovs page.') -

with quite small sets. This speaker sells at 35s., and
can be supplied with the standard three -ratio
" CMOs B " or Q.P.P.-transformers -

The " Bantam "-a slightly smaller version of
the " Challenger priced at 27s. 6d., and is
capable of handling inputs up to 2 watts.

SIEMENS ELECTRIC LAMPS AND SUPPLIES; LTD.
Stand No. 31.

The main feature -of the imposing Siemens exhibit
is, of course, the well-known " Full o' Power "
radio battery. The battery -unit cells are produced
by special automatic machinery, designed and
constructed by Messrs. Siemens at their Woolwich
works, the ordinary type of machinery for making
batteries not being suitable for the " Full o' Power,"

The voltage characteristic on load of these batteries
is remarkably good. and the construction of the
cells is such that a long and useful life is ensured.

SOUND SALES, LTD.
Stand No. 213.

Specialists in transformers and chokes, the main
outstanding features shown by this firm include a
complete series of Sound Sales transformers ranging
from the smallest H.T. 5 Westinghouse model at
12s: 6d. to high -voltage models having outputs of
1000-1-1000 volts at 250 m/a for use with G.W.1
rectifiers,

In additiom.the new "ClasaB " unit is prominently
displayed. This unit, which, together with its
patented adaptor', is priced at 35s., makes the task of
converting ii battery receiver to " Class B " a very
simple one.

The firm are marketing a full range of " Class 13."
components, including a .multi -ratio transformer
with tapped primary at 10s, and a special " Class B "
output transformer at the -same price.

SOVEREIGN PRODUCTS, LTD.
Stand, No. 101.

The Sovereign exhibit is a comprehensive one,
comprising, in addition to the fiXistIng well -tried and

perliaelsticae.number of new lines following
the very latest

The -Universal Screened. Coil is' a highly finishid
product suitable for use With` S.G. receivers of
Modern design. For "..Class.B " amplifiers there is
a driver transformer in two types, either 1-1 ratio
or multi-r+tio, and a." Chas B " output choke with
ratios of 1-1, 1.5-V and 2=1. Those who require a
good voluind control are enteredfor by the "Junior "
model, which is a scientiflcalIy constructed component
obtainable in values ranging from 10;000 ohms to
2 megohnis.

STANDARD TELEPHONES AND CABLES, LTD.
Stand No. 96.

The display on this stand embraces the compre-
hensive range of " blicroroesh "Vatvea, including the
latest types of high -frequency pentodes and double -
diode triodes. The outstanding feature of the
" lificromesit" valve is the close and _extremely rigid
spacing of the electrodes, which ensures high mutual
conductance. with a remarkably low noise level.

These valves are designed for battery and mains
operation, and can be relied upon to maintain their
efficiency over yery long periods.'

An interesting featire on this 'stand is the Standard
Cathode Ray Oseillogriph which is shown in
operation.

THE TELEGRAPH CONDENSER COMPANY,
LTD.

Stand No. Sti.
This famous firm of specialists, whose activities

cover every conceivable type of fixed condenser,
has on view a wide variety of paper, mica, and
electrolytic condensers of all denominations and
working voltages.

Backed with the experience of nearly a quarter
of a century, T.C.C. condensers are used by the
Admiralty, G.P.O. and Cable companies of the
world.

Special interest attaches to the dry and aqueous
electrolytic condensers, which include a small
tubular dry type for grid -bias filter purposes, and the
well-known 8 -mitt. aqueous model for smoothing in
mains sets.

The type 87 paper condensers are also displayed,
this particular model being suitable for continuous
working at voltages up to 450 -and capable of with-
standing surges up to 650 volts.

TELSEN ELECTRIC CO., LTD.
Stand No. 88.

As might be expected, this progressive and enter-
prising concern is showing an extensive variety of
up-to-date receivers, components and accessories,
covering every phase of radio reception. Numbered
among the exhibits arc the latest Telsen iron -cored
screened coils, which employ an iron -dust 'core
enabling the dimensions to be reduced without
sacrificing efficiency. These colts are available
singly or as twin- and triple -matched units

LET'S CLEAR
THE AIR !

 THOUSANDS OF LISTENERS com-
plain that Interference prevents enjoyment
of Wireless Programmes.

 THOUSANDS OF HOTEL KEEPERS
cannot entertain their guests with wireless
without liability for copyright fees.

 THOUSANDS OF D.C. SETS are rendered
valueless when mains are changed. This
may happen to you at any time without
compensation.
NEARLY SIX MILLION LICENCE
HOLDERS are without organised represen-
tation and protection

RADIO MUTUAL is seeking legislation to
combat Interference and the abolition of all
unfair restrictions and anomalies. It represents
and protects Wireless Licence Holders.
 Negotiations are being carried on with regard
to these matters by RADIO MUTUAL, and
progress will be advertised in this paper.

EVERY LICENCE HOLDER
SHOULD SUPPORT THIS
WORK AND SHARE IN

ITS COST
RADIO MUTUAL means persona service

to you. If Wireless disappoints you, tell us about
it. Become a subscriber to -day by sending a
Postal Order for two shillings to

RADIO MUTUAL LTD.
17, King Street, St. James's,

London, S.W.1
You are invited to quote your Receirthr Licenci

Number.

EASY PAYMENTSreseemani,

" There's no place like HOLMES."
The first firm to supply Wireless parts on easy
Payments. Rine years advertiser in " Popular
wireless." Thousands of satisfied customers.

After visiting the Show you will un-
doubtedly choose the finest speaker.

EPOCH1lin. SUPER fp!!
451- CASH

9 Pay-
ments of

4/11

De- Monthly
posit Payments

LISSEN SKYSCRAPER Kit 8916 8!3 11 of 8/3
TELSEN 325 Star Kit ... 39/6 5/5 7 of 5/5
ELIDE H.T. Accum. 120v. £3 6/- 9 of 6/8
EKCO Eliminator A.C.18 67/6 7/5 9 of 7/5
CELESTION M.C. P. -M. .. 35/- 4/10 7 014/10
B.T.H. Pick-up .... 25/- 4/8 5 of 4/8

Parts for any Kit Set. Any make of Speaker.
New Goods Obtained for Every Order.
Send us a list of the parts you require and the pay=
meats that will suit your convenience, and we will
send YOU a definite quotation. Anything Wireless.
H. W. HOLMES, 29. FOLEY STREET,

Great Portland Street, London, W.I.
'Phone museum 1414.

The New BAFFLE BOARD
The new compressed Wood Fibre Board. The only
perfect Baffle advocated by the Wireless Press. The
only Baffle that can do your Speaker justice.
The perfect size, 2 ft. square :< a in. thick, 3/-.
2 ft. square x d in. thick, 3/6. Carriage Paid.

Money back guarantee.
ELECTA. WIRE GRAM.,

97, SUSSEX RD., BRIXTON, LONDON, SAV.9,

311 WE invite readers to support
our Advertisers-care being

tn. ire.. 4- rulniv, et nn ounce _
nier, obtainable in two ratios., and very moderately intentst ents of relPutable firms !

(Continued on next page.)
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OUTSTANDING EXH IBITS
AT OLYMPIA

(Continued from page 744.)

priced at Fs. 6d., and a "Class B" output choke
and transformer also selling at 8s. 6d. So extensive is
the range covered that it is impossible to do more
than to touch briefly upon a few main outstanding
lines.

Apart from the iron -cored coils and " Class B "
apparatus, however, other components which call for
special mention are the screened H.F. chokes, avail-
able in all -wave and short-wave types, a well -made
solid -I ype 7 -pin valve holder, the high -voltage
electrolytic condensers, reaction, differential and
Series aerial condensers, as well as tubular condensers
land resistors.

An example of Telsen thoroughness is to be seen in
the high -Voltage electrolytic condensers, which arc
supplied with a special bracket and terminal to
facilitate mounting.

The popular Telsen mains units are much in
evidence, and include an H.T. unit and L.T. charger
for A.G. mains, giving an output of 28 m/a at 150 volts,
together with a D.C. unit with the same output
characteristics. The price of the A.C. unit is £4 17s. 6d.,
and of the D.C. unit 35s.

Fulfilling, as they do, every home -constructor
requirement-, Telsens are assured of even greater
success during the coming season.

VANDERVELL, LTD., C. A.
Stand No. 228.

In purchasing an accumulator the first essential
is solid reliability coupled with economy of upkeep.
Any of the batteries on the C.A.V. stand will give
you this, and more. Realising that the life and trouble -
free working of an L.T. accumulator are dependent
upon the care with which the charging is carried
out,,Messrs. Vandervell provide their radio batteries
with a recessed panel on the side of the glass case so
that, in addition to the owner's name, a record of the
charging dates can be written.

Moreover, these excellent batteries have a device
which indicates the state of discharge and a neat
metal carrier which cannot become dislodged when
carrying.

-VARLET (OLIVER PELL CONTROL, LTD.)
Stant No. 85.

A visit to this stand is well repaid. Varley's are
a firm to whom progress is a watchword. It seems
only a short while ago-actually it amounts to a
matter of years-that the concern produced their

Square Peak " band-pass coil units.
A few months back came the Nicore tuning coils

-high -efficiency inductances having metal cores.
with a permeability factor greatly in excess of air,
the resulting coil being definitely one of low -loss
characteristics and a very marked improvement on
the ordinary air -core variety.

Now Varleys have made another step forward by -
producing a permeability tuner. This is, of course,
by no means new to " P.W " readers, since the
first set ever to be described, employing this form
of tuning, appearedln the July 8th issue of POPULAR
WIRELESS.

Apart from the "Nicore " coils and the perme-
ability tuner, Messrs. Varley's exhibits include
" Class B " components and a compensating L.F.
transformer, especially suitable for use in the A.T.B.
circuit, due to " " Technical Editor, Mr.
G. V. Dowding, Assoc.I.E.E.

Another item that should not be missed is the
the new Varley superhet radio -gramophone with
automatic volume control This model has five
valves in addition to the rectifier.

As we go to press, we learn that the flrm is prc-
ducing two entirely new components. One of these is
a Nicore A.V.C. unit and the other a compensating
It -C. coupler, both of which will be on view at the
stand.

VINCE BATTERIES
Stand No. 105.

The well-known Lion series of British -made dry
batteries are on view on this stand. Amongst the
special types for radio are high-tension and grid -bias
batteries, the former being available in 60-, 100-,
108- and 120 -volt units, the prices ranging from
4s. 6d. for the 60 -volt battery to 9s.- for the 120 -volt
unit.

For grid bias there are 9- and -16 -volt batteries,
provided with tappings at lf volts and retailing at
10d. and ls. 4d. each respectively.

All constructors who power their sets from dry
battery H.T. sources should pay a visit to Stand 105,
where may he seen batteries for all wireless purposes.

(Continued on page 746.)

now compare for
PRICE !

Ferranti recently introduced the Class
" B' Speaker Amplifier-a complete
stage of Class' B amplification
combined with special NEW P.M.
MOVING COIL Speaker.*
Its instant and phenomenal success
was due'in no small measure to the
speaker, which affords reproduction
of exceptional brilliance and faith-
fulness over a wide range of fre-
quencies.

This speaker is now available separ-
ately in two forms ; Model MS,
without transformer, and MST with
multi -range tr.ansformer to meet all
normal needs. \

For the thousands of critical listeners
who have believed that, hitherto, a
low price involved too great a

sacrifice in quality of performance,
this new Ferranti speaker will prove
of exceptional interest.

MODEL MS
without Output
Transformer.

'Ie. 30/-

MODEL MS1
with Transformer suit-
able for . Ordinary
sower Valve, Super
PowerValye,Pentode,
or Class "B." 

Price 37/6

'CLASS "8" SPEAKER AMPLIFIER.
Complete with Valve, 841-

Without Valve, 70/ -

Attractive Modern Cabinet ,
for above 35p

Ir will tale ifs place et STAND No. 74 at
Olympia (also Stand No. 311.0 the Scottish
National Radio E, hibltion, Glasgow), along
with the full range of Ihe world-famous
Ferranti Speakers.

OVING COIL SPEAKER

FERRANTI Ltd. HOLLINW000. LANCASHIRE.
London. Bush House, Aldwych,

A PRACTICAL HOME -STUDY COURSE IN RADIO
leads to a recognised Certificate and " A.M.R.T.I."
We guarantee success and give introductions. Send
P.C. for Free particulars to-Radio Training Institute of Great Britain,85. New Oxford Street, London, W.C.I.

RAE/IQ SILT FAX:bLIE S........= -
Send your lint of Radio needs for our quotation;
Kits, Parts. Seta. °to. Everything in Radio
stocked, prompt delivery. 7 days' approval. Cata-
logue free. Taylex & Standard Wet H.T. replace-

ments stocked.
P. TAYLOR, 9, GROVE ROAD, BALHAM, S.W.12

4c 4.*
+ ADVERTISERS PLEASE NOTE!

The Rate for a one -inch Single
+ Column Advertisement is 30/'.

Minimum Space accepted :
Half -an -inch .. 15/.
Send Remittance with instructions to:

JOHN H. LILE, LTD.,
4, LUDGATE CIRCUS, LONDON, E.C.4

Telephone: City 7261.

CHOOSE AT OLYMPIA THEN COME TO
LET us take your old Set or components in PART EXCHANGE for New Season's Radio

-NEW KITS, NEW ACCESSORIES, or PART KITS-in fact, any RADIO APPARATUS you
choose from OLYMPIA. Best quotations and fullest allowance given. Balance pay-
able by Cash or H.P. Send us your enquiry for quotation by return. Fill in the
coupon-no obligation. WE GIVE YOU MORE.

PARTEX RADIO. VULCAN HOUSE, 56, Ludgate Hill, LONDON, E.C.4.

PARTEX

75'anite

'''' :a -dress .......

...............
.................

P.W.
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By moulding the Plastape aerial
along your picture rail, you
have virtually what is an
" invisible aerial."
Plastape Earth, in the same
way, makes an equally neat
and professional job of earthing

PRICES : your set.
AERIAL complete with fixing staples, 3o ft. 3/6d.
EARTH complete with fixing staples, 3o ft. 2/6d.

In three colours to match your decoration.

PillV
Amplion (1932) Ltd , 82 84, Ro oman St., E.C.1.

LOUD SPEAKERS REPAIRED, 4/ -
(Blue Spot a Speciality, 5/..)

Transformers and Headphones, 4/-, Eliminators, Mains
Transformers and Moving Coils quoted for. 24 -HomeService. Trade Discount. Clerkenwell 9069.E. MASON, 44, EAST ROAD (nr. Old Street

Tube Station), LONDON, N.1.
CHARGING WITHOUT MAINS
Thousands are charging their own accumulators, why don't
you P "TONIC " trickle -charger Kits keep two -volt accum-
ulators fully charged. Ideal for remote districts. From 7;-,

postage 9d. Full particulars, stamp.
WILLIAMS, Netherend, Cradley,- Nr. Birmingham.

GOODBYE TO DRY BATTERIES!

Before purchasing another Dry
Battery send for particulars of the

WET HIGH TENSION
LECLA NCHE TYPE

Cheaper running. Better reception,
and Permanent. No charging
required. Guaranteed. Standard

battery spares stocked.

Wet H.T. Battery Co., 26, Lisle St., London, W.C.2

1-Y

"er-oppNc otnextiv,

250 (Jivngs:
pages

" ENGINEERING OPPORTUNITIES" is a 250 -
Page Handbook showing the possibilities of various
Engineering Careers. It shows clearly and definitely
the way in which non may carve out a successful
career so your chosen branch of Engineering.
Among a host of other things, it outlines Home -
Study Courses in all branches of Civil. Mech.,
Elec., Motor, Aero., Wireless and "Talkie "Engineering, and shows the easiest way to
pass A.M.I.C.E., A.M.I.Mech.E.. I.E.E.,A.M.I.A,E,. M.I.N.T., G.PD., Matriculation,
Civil Service, and other .Esiamitiations.

ud for your copy of " ENGINEERING
OPPORTUNITIES'_' to-day-FREE of soy rust.,
intrrISH INSTITUTE OF ENGINEERING TECHNOLOGY,
101 SHAKESPEARE HOUSE, 23'32, OXFORD ST. LONDON

[PLEASE be sure to mention " Popular Wireless "
when communicating with Advertisers. Thanks!

OUTSTANDING EXHIBITS -

AT OLYMPIA
(Continued from previous page.)

and, in fact, every purpose for which a dry battery
is required.

WESTINGHOUSE BRAKE AND SAXBY SIGNAL
CO., LTD.

Stand No. 32.
The name of Westinghouse is familiar to everyone,

and immediately brings to mind the ubiquitous dry
rectifier so intimately associated with the firm's
activities. As might be expected, metal rectifiers
of every conceivable type are to be found on the
Westinghouse stand.

There are the new high-tension units; H.T. 12 and
H.T. 13, which may be seen for the first time.
The, H.T. 12 is to supersede the H.T. 6 and H.T.-7,
and gives an output of 200 volts 30 mllliamps., so
that it is very suitable for the stnaller mains sets or
for exciting field -energised loudspeakers.

The H.T. 13 has been specially designed for " Class
B " and working, and, like the H T. 12, sells
for lie. 6d.

WHITELEY ELECTRICAL RADIO CO., LTD.
Stand No. 128 and No. 129.

On these stands are to be found the well-known
" W.B." moving -coil loudspeakers, a three-way
change -over switch and various " Class B " com-
ponents, including " driver " and output trans-
formers. an output choke and seven -pin valve
holder.

The new "Microlode" series of permanent -magnet
moving coils are of particular interest. There are
the P31.6,. a junior instrument incorporating the
" Microlode " feature with a 6k -in. cone, and the
Mansfield magnet system.

Next, the P31.4 A. a medium-priced speaker, the
P.M.2 A. an extremely sensitive unit, and finally
the P3I.1 A, which can handle an output adequate
for a small hall. All these speakers are available in
cabinet or chassis form, and are quality instruments
in every respect. Another interesting exhibit is a
" Class B " unit for adapting an ordinary receiver
for " Class B " working. It is made in chassis form,
and can be mounted either in the set or speaker
cabinet as desired. Two types can be obtained,
one for the smaller types of " B " valves, the other
for heavy-duty work.

WILKINS & WRIGHT, LTD.
Stand No. 20.

First-class workmanship and long life are two of
the features of Utility " components. In particular
does this apply to the excellent ganged condensers
bearing the firm's trade mark, every one of these
condensers having its sections carefully matched
to less thank per cent (or within 1 mmfd.), and pos-
sessing the qualities of absolute rigidity and perma-
nent stability. For example, heavy gauge steel is
employed for the chassis, and each partition is riveted
at six independent points. Stiff steel spindles
rotating in ball bearings. are provided to ensure
smooth action, and the condensers have three-point
bearings to prevent any likelihood of frame
distortion.

WING ROVE & ROGERS, LTD.
Stand No. 93.

This firm are better known by their famous trade
mark, " Polar." As makers of precision com-
ponents, notably condensers, they have long been
among the leaders.

The existing lines, such as the well-known " Polar "
Star gang condensers and drives, the " Compax "
solid dielectric and popular pre-set types, are being
contintted. These are components that have well
stood the test of time, and their accuracy and sound
workmanship assure for them a steady market.

Among the new lines to be seen are the " Star Minor"
range of gang condensers, full -vision drives, some
special short-wave condensers, and the latest type
of " Uni-Knob " 2 -gang condenser.

WRIGHT & WEAIRE, LTD.
Stand No. 1. '

Foremost antong the Wearite exhibits are the
new " Nucleon " iron -core coils. These are screened
dual waveband units with clearly marked lettering
recessed into the control knob to indicate the
waveband to which the set is adjusted. The ter-
minals are essentially practical. and numbers are
provided to facilitate wiring up.

Other Wearite components include heterodyne
filters, cutting off at approximately 3,500 and 5,000
cycles, mains transformers of the input voltage
selector type, H.F. choice,. volume controls and
switches.

................. .0 eeeee...........,,. .....
THE " POPULAR WIRELESS "

STAND is No. 11
We shall be p!eased to see

you there.

Popular Wireless, August 191h, 1933.

@OODMAN
69, St. John Street, London, E.01OLYMPIA. AUG. 15-24

STAND 119

109
FOUR-SQUARE Model P", De Luxe P.M.M.C.
Speaker. Equipped with high cobalt -content
Magnet. Employs entirely new system of Cone
mounting, eliminating all undesirable resonances.
Extreme sensitivity with full_ Bass response gives
performance in the highest class.
Write
NOW
for
New
List.

Fitted Trans-
former for
"Class B "Pen-
tode, Power o:
Super Power.

35/-

FOOTBALL
ANNUAL

1933-34
Up -lb -Dare

Reliable

An Fixtures

Club Kafiri%

aues.io

ANSWERS
seine NS

nuanNALsaw
.0n Sok

607 Sebthyr

Got Your Copy Yet'
Answers FOOTBALL ANNUAL is
packed with facts and figures indispens-
able to the " Soccer Fan." All the
English League Fixtures arranged under
Club Headings, Cup Tie Dates, Inter-
national Matches, and -details about new
players are given- clearly and concisely,
and there is space for you to fill in the
results of your team's matches through-

out the season.

ANSWERS
Football Annual

On Sale Now - - - 3d.
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to men who
want careers

in RADIO

In the sign language
of the

Broadcasting Room
this symbol means
"Announcement."

The I.C.S. Radio Courses cover.every phase
of radio' work, from the requirements of the
youth who wishes to make wireless engineering
his career to the man Who 'wants to construct
and maintain a, broadcasting set for his home.

The Radio- industry is progressing with
amazing rapidity. Only by knowing thoroughly
the basic principles can pace be kept with it.
Our instruction includes American broadcasting
as well as British wireless practice. 'It is a
modern education, covering every department
of the industry.

- ' OUR COURSES
Included in the I.C.S. range are CourSes

dealing ,with the Installing of radio sets and,
in particular, with their Servicing, which to -day
intimately concerns every wireless dealer and
his employees. The Operating Course is vital
to mastery of operating and transmitting.

There ,is also a Course for the Wireless
Salesman. This, in addition to inculcating the
art of salesmanship, provides that knowledge
which enables the salesman to hold .his own
with the most technical of hiS customers.

We will be pleased to send you details of
any or all of these subjects. Just fill in, and
post the coupon, or write in any other way,
stating which branch of Wireless interests you
--the information you require will be forwarded
at once.

International Correspondence Schools, Ltd,
Dept. 161, International Buildings,

Kingsway, London, W.C.2.

W.,i)nut cost, or obligation. please send me full
rte istation about the Courses I have marked X

COMPLETE RADIO
RADIO SERVICING
RADIO EQUIPMENT
RADIO SERVICING AND SALESMANSHIP
WIRELESS ENGINEERING
WIRELESS OPERATORS'

Nain, Age

.4deltess

TECHNICAL.
NOTES

Some diverse and informative
jottings about interesting aspects

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

High -Capacity Condensers.
SEVERAL readers have asked me from

time to time why it is that the
electrolytic cendenser has such an

enormously greater capacity than an
ordinary condenser of similar size.

I think I dealt with this in these Notes
some little time back ; but for the benefit
of those of you who may not be familiar
with the electrolytic condenser, I should
explain that the very large capacity is due
to the extremely small distance which
separates the " plates."

You may remember that the electrolytic
condenser is in principle similar to an
ordinary "dry " cell ; that is to say, it con-
tains electrodes and an electrolyte, and is
moist but does not contain free fluid-in
the sense that the fluid cannot be shaken
out of it. When a potential is applied to
the terminals it tends to drive current
through the " cell " (as we may call it),
and this immediately " polarises " one of
the electrodes.

Polarisation.
By " polarising " -I mean that a film of

gas, such as hydrogen, is produced up
against one of the electrodes, and this
prevents the current from getting through.
This film forms one of the plates " of the
condenser, and as it is separated from the
metal electrode by an exceedingly small
distance-almost infinitely smaller than
any distance we could get in a mechanically.
made condenser-the capacity is corres-
pondingly large. You know that the
capacity of any condenser increases as
the distance separating the plates is
decreased.

Use the Right Way Round.
Incidentally, the fact that the operation

of the electrolytic condenser depends upon
the formation of this layer of gas shows you
why it is that the condenser must be used
onLy one way round. If alternating current
is applied to it the gas film will be alter-
nately made and destroyed, and current
will get through the condenser, causing
chemical action. The same thing will
happen, only much more so, if D.C. poten-
tial is applied the wrong way round.

A Salt Earth.
I often get letters from readers asking

me various questions about how to make a ,
chemical earth, whether these earths are
of any use, and so on, so I think I had
better say a few words about it now.

The chemical earth can be a very useful '
type of earth indeed, especially in cases
where you are bound to rely upon an
artificial earth (I mean as distinct from a
cold waterpipe connection), and also whet,
in such cases there is a tendency for tli
soil to be dry.

(Continued on next page.)

PROM
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PT SERVICE
EASY T

WE ARE BLUE SPOT SPECIALISTS.

THE NEW BLUE SPOT LOUD-
SPEAKER UNITS AND PICK-UP

The new Blue Spot range represents,
in our opinion, the finest value in
loudspeaker units available. The
Pick-up has been further improved
and the price reduced. New Season's

Models delivered from stock.

NEW BLUE SPOT 99 PM MOVING -COIL
UNIT, with transformer. Cash price
£211916, or 5/- with order and 11 monthly
payments of 5/6.

NEW BLUE SPOT 45 PM MOVING -COIL
UNIT, with transformer. Cash price £2151-,
or 51- with order and 9 monthly payments
of 5/

BLUE SPOT 66 IL UNIT. with large cone
and chassis, - (The most sensitive balanced
armature unit made.) Cash price now £1/18/,
or 5/3 with order and 7 monthly payments
of 513.

NEW BLUE SPOT 62 PM MOVING -COIL
UNIT. including transformer, built into high-
grade cabinet. Cash price S3/7/6, or 6/3
with order and 11 monthly payments of 6/3.

NEW BLUE SPOT PICK-UP. including
built-in volume control. Cash price £11151-,
or 5/- with order and 6 monthly payments
of 5/8.
ALL OTHER BLUE SPOT MODELS jek
SUPPLIED ON SIMILAR TERMS. W

ELIMINATORS

These M.P.R. Eliminators are of sound
design and construction and are fully

guaranteed. Please note the prices.
M.P.R. ELIMINATOR, Model A.C.3. Out-

put 28 milliamps, 3 H.T. tappings. Cash price
£31-I-' or 6/- with order and 10 monthly
payments of 6/-.

M.P.R. ELIMINATOR.. Model A.C.2. Out-
put 22 milliamps, 3 H.T. tappings. Cash price
£2/10/, or 5/. with order and 10 monthly
payments of 5/..

N.P.R. D.C. ELIMINATOR. Model D.C,2.
Output 25 milliamps, 3 H.T. tappings. Cash
monthly.£1/1paym0ents

/- orof 55/7./- with order and 5

" CLASS B" UNITS
FERRARTI " CLASS B " SPEAKER

AMPLIFIER, consisting of moving -coil unit,
"Class B'amplifier and valve., Beautifully
made. Cash price £414.1-. or 10/- with order
and 11 monthly payments of 7/6.

MULTITONE " CLASS B " CONVERTER,
including Cossor valve. This unit, plugged into
your set, will give you all -mains volume and,
quality of reproduction. Ready for immediate
use. Cash price £2/11/6, or 7/. with order
and 10 monthly payments of 5/-.

Interesting descriptive leaflets of all the
above will be sent on request.

All goods carriage paid to your door.
To avoid delay, will customers kindly send

first payment with order ?
We can supply practically all radio goods
shown at Olympia on easy payment terms.

Cuotation will be sent on request.

THE
LONDON RADIO SUPPLY

COMPANY
11,0AT LANENOBLE STREET. LONDON,E.C.2

Estd. 1925 Phone :
NATional 1977
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If you want quality, if you want reliability, if
you want perfect performance, you MUST
choose Blue Spot Loudspeakers-there are
none to equal them.

Extra Speakers give
Radio throughout

the House
Don't be chained to one room because your
set is there. Use your present set to better
advantage. Instal extra Blue Spot Speakers
and have music everywhere.

BLUE SPOT MOVING COIL

29 PM

_ .

The most outstanding example of value for
agmey. Transformer fitted with terminals for
easy valve matching. Suitable for all usual out-
put stages (Class B on request) Q.P.P. Pentode
2/6 extra. Powerful magnet. Moisture proof
cone. New process speech coil. No warping
or fouling in the gap. Even and balanced re-
sponse. Pure clear tone. Standard model with
transformer 32/6. Extension model less trans-
former 27/... Cabinet models in oak standard
45/-. Extension less transformer 40/-.
OTHER MODELS : 45P.M. 45/. ; 99P.M.
59;6,  BLUE SPOT Energised MOVING
COILS (released mid -August).
27/DC/120 ohms, 27 DC/2,500 ohms, 27
DC/7,500 ohms. Price (all types) 27/6 
Blue Spot Pick up Model 33, 35/- 
Blue Spot Moving Iron Speakers : 66K 12/6
 66KC 17/.  Cabinet 31K oak 25/6 

-6612"27/6. 66RB (Class B output) 301..
Cabinet Models oak 44R 39/6, 44RI3 42/-.

OLYMPIA-STAND 97
THE BRITISH BLUE SPOT COMPANY LTD.
04/96 Rosoman Street
Rosebery Av., London EC1
Telepbont: Clerkenrell 357o
Distributors for Northern
England, Scotland and
Wales: 11. C. RAWSON
(Sheffield and London),Ltd.
zoo London Road, Sheffield
and at Manchester, New-
castle and Glasgow.

Cidadogoe P.W. 77 free on request.

TECHNICAL NOTES
(Continued from precious page.)

In principle the chemical earth consists
of a metallic plate or vessel in contact with
a quantity of metallic salts, buried in the
earth, the metal plate being, of course,
connected by the earth lead to the earth
terminal of the set.

The purpose of the metalh;: salts -is to
absorb and draw into their immediate
surroundings any available moisture in
the vicinity. Also the solution of salts
which is produced gradually penetrates the
surrounding earth and spreads conducting
tentacles, as it were, from the metal plate
into the earth, and so gets much better
connection.

Mains Hum.
In a mains set, one of the commonest

troubles is due to hum, and this hum may
arise from a variety of causes-it is not
always due to any single cause. One of
the first things most people do when
troubled with hum is to earth the core of any
transformers they find lying about, in the
belief that this must necessarily quieten
the set. As a matter of fact, whilst this is
a kind of stock excuse, it is not always the
proper thing to do. In some cases, indeed,
the earthing of the transformer core will
make matters worse. Many transformers
are now sold with an earthing terminal or
lug already provided, so as to facilitate the
earthing of the core.

Generally, if you are building up a set
to a particular design, you will be told
Whether the transformer cores should be
earthed or not. If you are told that they
should not be earthed, or if this point is
not specified, it is generally better to leave
them unearthed. Anyway, it is a fairly
simple matter to try, but don't be surprised
if in some cases you find that earthing
makes the trouble worse, and don't be
afraid to unearth if this proves to be the
case.

Short -Wave Conversion.
When a short-wave converter is added

to an ordinary broadcast receiver, so as to
enable the whole combination to be used

1"
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* *
for short-wave reception, it generally
operates on the principle of converting the
whole thing into a super -het receiver. In
the past, one of the practical troubles
about the addition of the converter, when
the set is mains -operated, has been to
supply the necessary voltages and so on to
the valve in the converter, when this is
mains -operated.

All this is got over, however, in the R.I.
A.C. converter, in which a short-wave coil,
choke, etc., are proVided for making what
is, in effect, a first detector and oscillator.
The valve is a mains -operated, indirectly
heated one, and, instead of providing the
supply from the set, this is all looked after
inside the short-wave converter unit itself.

Selt-contained Unit. -

A mains transformer and rectifier are
incorporated in the -unit, with -the result
that .it only has to be connected to the
electrie light,- when it is all cbmplete for
working. The aerial and earth leads, which
previously went to the set when used for
broadcast reception, are disconnected from
the set and connected instead to sockets
on the converter, whilst lea& are taken
from the converter to the aerial and earth
terminals of the set. The receiver is tuned
for a long wavelength, and then the- whole
outfit works as a super -het from about 10
to nearly 100 metres.

This arrangement is extremely con-
venient; and although it involves a certain
outlay. (in view of the substantial com-
ponents contained in it), it is really a
worth -while investment.

SHORT-WAVE NOTES
(Continued front page 688.)

amplifier and modulator, but " Class B "
may be the solution of these troubles. For
further information, " watch this space."

" A. B. T." (late of Fort Portal, Uganda,
now returning home) has written to me
again about pentode detectors. He quite
misunderstood my last remarks on the
subject, axed rather thought I was trying to
administer a " snub."

The reason for my remark that pentode
detectors were only likely to be of special
interest to those making their first attempt
at short-wave work was simply this : A

pentode -detector " set sounds, to the
average person, like a detector -and -note
mag.

It Depends On Circumstances
Most of us Make out sets up with the idea

of using -the components that we have in
stock. That being the case, we would
sooner get our stronger signals by using
two valves than go to the expense of buying
a pentode.

The man just starting up, however, with
no gear " in hand," so to speak, would un-
doubtedly benefit and even be able to econ-
omise by using a pentode single-valver
instead of an ordinary two-valver.

At the same time, as " A. B. T." points
out, we all ought to try out a pentode
detector for ourselves before forming an
opinion. Personally, I have formed mine,
but that is neither here nor there !

At the present moment I am turning my
attention once more to S.G. H.F. amplifi-
cation on short waves. One or two new
ideas on the subject have been brought up
lately, and 'I have heard reports of mar-
vellous results with an entirely new re-
ceiver using H.F. right down to the 5 metre
waveband.

I must admit that H.F. for short waves
interests me far more than L.F., for I
absolutely despair of ever meeting an L.F.
stage that does not reduce the signal -mush
ratio.
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HE opening of the Radio Exhibition at Olympia
marks still another milestone in the forward
march of radio progress. Months of unprece-

dented activity have culminated in the staging of what is
undoubtedly the finest show ever held under the auspices
of the Radio Manufacturers' never
before in the whole history of radio have so many new
sets, new components and new accessorie:, been concen-
trated in a single exhibition. Radio to -day is no longer
the luxurious prerogative of
the privileged few. It is as
much a part of the home life
of the average man as the
newspaper that is pushed
through the letter -box every
morning.

* * *

611
OW often, when

you pick up that
paper from the

door -mat, do you pause
to think of the amazing
organisation that enables you
at breakfast to read of
the world-wide events of
the day before ? How often,
when you are sitting con-
tentedly listening to the radio,
do you pause to think of the vast amount
research that has been necessary to enable you, in the
comfort of your own home, to be all but present in the
broadcasting studio ? It is probably true to say that
there is no greater romance of industry than that which is
associated with radio. To -day, so enraptured do we
become with the joys of home entertainment that we
scarcely stop to think about it.

PO PO 0,000.0,00-00-0,0,0,0,0,0,0,0,00,00,011
FACTS AND FIGURES ABOUT BROAD-

CASTING AND THE RADIO INDUSTRY
Number of Licensed Listeners

1923
1933 ( J une)

Total Programme Time, 1932 ..
Turnover of the Radio Industry

1926
1932 .

Total number of receivers sold
1932

Total number of valves sold, 1932
Attendance at Olympia

1924
1932 .

Exhibitors at Olympia
1924 5o
1932 . . . . . . 240

Radio Exhibitions are held at LONDON, MANCHESTER,
EDINBURGH, GLASGOW and BELFAST.

UT it is a story that is fraught with interest : a
story that goes back, in some cases, to long before
this modern era of broadcasting. How many

people know, for instance, the origin of the modern
valve ? How many could go back more than a few years
in the history of any one or accessories
with which we are familiar to -day ? Where are they
made ? Who are the great men behind them ? Who are
the personalities who have raised this industry from

insignificance to might ?
The answers to these and to
many other similarly interest-
ing questions are unfolded-
in many cases for the first
time-in the course of the
following pages.

580,380
. . 5,561,396

(hours) 59,547

1:7,800,000
.. £36,627,425 T is fitting that this

1.436,849 UU exclusive story-
the greatest story

of modern times-should
180,750 4 be included in the Ex-

hibition Issue of P.W.-
Our only regret in the
presentation of this pre-
sent Supplement is that it
has not been possible, for
reasons of space, to include

every firm to whom tribute should 'be paid. All the
same, it has been our endeavour not to spare any effort
in the compilation of the details concerning those firms
which are included. The omission of a firm from this
Supplement should not, under any circumstances, be
taken as an indication of its unworthiness for inclusion,
any more than should significance be attached to the
order in which the following pages are arranged.
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gerrantt
ATHER more than fifty years ago

-on September 15th, 1882-the
late Doctor Ferranti established

the company of Ferranti, Thomson and Ince,
a company that was destined to become one of
the most respected names in the great electrical
industry. The fifty years' life story of the firm forms in
itself almost a complete history of the development of

Part of the vast assembly shop at the
trollinwood factory of Ferranti.

public electricity supply. From its
very small beginnings in the late
nineteenth century, the firm has
steadily .progressed, until to -day it is
one of the most gigantic organisations
of its kind in the world, with a vast
factory area at Hollinwood and an
employment roll of some 5,000 work -
people. To a firm of such long
standing in the electrical industry,
radio, comparatively, is a recent
innovation. Yet Messrs. Ferranti were
in it from the start and, backed by
their many years of electrical research
and development, they have played an important part in
the establishment of our present broadcasting system.

* * *

The Ferranti fac-
tory from the air is
most impressive.

OfirjN the radio side, to Ferranti goes the credit for
having consistently championed the cause of
quality of reproduction. From the moment

when broadcasting in this country was an established fact,
their accumulated experience of so many years in the
design and manufacture of transformers was turned to good
account. But it was not just a case of producing a miniature

version of the same thing.
The advent of broadcasting
called for entirely new prin-
ciples in the technique of
transformer design, and the
esteem in which their products
are now held is proof-if
proof is wanted-of the
thorough way in which they

Uttnittb
tackled the problem., The term " Ferranti
Transformer is synonymous with high
quality of both production and reproduc-

tion. When you buy a Ferranti trans-
former your purchase has a musical signifi-

cance. You are buying, not just a piece of
electrical apparatus, but high notes and low notes, and
providing you pay proportionate attention to the other
links in the chain, you can be assured of fidelity of repro-
duction. The modern Ferranti range of transformers,
all of which can be seen on their stand at Olympia, includes
models for almost every conceivable radio purpose.
Whether your interest centres around straightforward
intervalve couplings, output transformers, push-pull
components or just efficient L.F. chokes, you will find your
needs adequately covered in the products of Ferranti.

UT the strength of a chain is de-
termined by that of its weakest
link. Quality of reproduction

is not dependent upon the characteristics
of the transformer alone, and that no
doubt accounts for the fact that more
recently the firm has been concerned
with the other links in the low -frequency

chain. They make
valves ; they make
loudspeakers;
they make mains
units ; accessories
to do justice to
their trans-
formers ; access-
ories to further the
cause of perfect
home - constructor
radio. And now
the march of
Ferranti progresi
carries in its wake
another lusty off -

One of the huge power presses that
are used in the manufacture of Ferranti

components.

spring. " P.W."
led the way with
the first practical

home -constructor television. Quick to realise the com-
mercial possibilities of a great new venture, Ferranti have
embarked upon television :
television, moreover, in the
form of a kit -set for home
constructors. That they will
ultimately achieve the same
measure of success with
vision as they have done
with sound is a reasonably
safe conjecture.

The latest additions to the Ferranti range of audio transformers
consist of driver and output models for " Class B " amplification.
On the left is the new 4.1'.15(C) (driver), while on the right is the

0.P..11.16(C), the appropriate output model.

TWO
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5IME is a file that wears and

makes no noise. Twelve years
ago we used to wind literally

hundreds of yards of wire around a cumber-
some former, and, wonder of wonders, it worked.
At least, with the addition of c....rtain other components,
it enabled us to hear what was then the one and only
station. We called it tuning, but that was merely a
courtesy term. For the slider, or, if we were lucky
enough to possess one, the variable condenser, was
nothing more than a glorified volume control. Selec-
tivity just did not exist, and in any case there was no
need for it. But that was twelve years ago. To -day,
our coil and condenser combination enables us to tune
in and, moreover, to separate anything up to fifty,
sixty, or even more stations where previously we
considered ourselves lucky to hear one.

HE progress that has been made in the
design of coils in twelve years is
little short of amazing. But it just

did not happen by accident. Behind the
modern coil lies one of the industry's hidden
romances : a romance of endless effort and tire-
less research. That ever -active file that wears
and makes no noise ! But credit where
credit is due. To -day it is common
knowledge that the name of Colvern
stands for all that is good in
up-to-date coil design,
but how many of
us are aware
of the cease-
less effort that
has been
made to
place and
to keep
them in
that envi-
able posi-
tion ? How
many of us
associate
the present
successful
position of Messrs. Colvern with the midnight oil -burning
activities of one who has shaped the destinies of the

Even the small terminals which are used in
the manufacture of (Wren: coils can for the
services of a small army of skilled operatives.

Itintittb
company from the first ? Mr. Richard

Collinson, the energetic Managing Director
of Messrs. Colvem, is one of those inspiring

people who get on with it and say nothing.
But he is essentially a specialist. Give him a

problem to do with coil design and it is as good as solved.
Ask him what he thinks of a certain L.F. scheme and-
well, frankly, he is just not interested. But the wisdom of

The Dontford factory of Messrs. Colrern.
fouler the Managing Directorship of Mr.
Richard Collinson (left), is devoted almost

entirely to the manufacture of coils.

his policy is strikingly exemplified in theinex-cellence of his company's products. By special-
ising the design and production of coils from

the earliest days, the firm's present range, which
is probably one of the most comprehensive in the

world, is not only in keeping with, but actually
ahead of, the times.

* * *

CCHEY were the first firm to introduce into this
country the new iron -cored coils. Colvern
Ferrocarts, as they are called, met with instanta-

neous approbation. Constructors
clamoured for them ; they were
new, and Colvern ! To -day,
not so many months later,
there is a Colvern Ferro -
cart for almost every cir-
cuit. From the details
which you will find in
our exhibition pages, you
will marvel at the pro-
gress that has been made.
Who could doubt the
wisdom of being a specialist ?

A representative selection of the new (:olvern Ferrocart coils and rtsdio-frequency packs. Interesting circuit applications
for these and other Colvern products are given in the Ferrocart booklet No. 12, obtainable front Messrs. Colvern.

THRi
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SK nine people out of ten for what

Marconiphone are famous, and they
will tell you for the wireless sets they

manufacture. Pity we have to disillusion you, but
they would be wrong ; or, at least, they would only
be partly right. For Marconiphone sell much more
than just wireless sets. They sell' fascination ; they sell
realism ; they sell honest -to -goodness entertainment.
From the Baltic to the Levant, from Belfast to Budapest
and the eastern fringes of Europe, they sell travel ! They
have to. For their very name is a symbol of authentic
radio. G. Marconi ! Affectionately, one might almost
say Gee ! Marconi. And the ejaculation would not be
misplaced. For around this name, surely, is woven one
of the greatest romances of the radio industry. Marconi -
phone, like the genius from whom they take their name,
are pioneers. They started in on the ground floor, and
now they are standing on the roof waiting for the next
storey to be built ; nay, more, they are helping to build it.
For that same spirit of undaunted enterprise that has
brought the company to its present heights will never be
exhausted while Mr. J. H. Williams, the Managing Director,
is at the helm. Eight thousand employees and a
factory which covers an area of 60 acres are
to -day responsible for the output of Marconi -
phone. And yet the difficulty is not to sell
the sets, but to produce a supply sufficient
to meet the huge demand !

*
HE joys of operating a Mar-

coniphone instrument are
not easily forgotten ; that

is, if you can call it operating. For
Marconiphone, in the design of their
sets, are ever conscious of the fact that
the primary purpose of a wireless set
is to entertain. The days of multiple
and complicated controls are over.
Nobody wants them. All that seems

An imposing view of part of the
gigantic Marconiphone factory at

Hayes (right.)

cvLc.414.:1
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Unite)
to matter now is the maximum

number of stations with the mini-
mum number of controls, and that is

one of the secrets of the success of
Marconiphone models. The ease with which

you can tune in distant stations is literally amazing. It is
the first thing that impresses you, but it is not the only
thing. For before you have gone very far, you find yourself
marvelling at the quality of reproduction. It all seems so
very real. There is an indefinable atmosphere about it ;

a sort of feeling that you are present in the studio. And
not just the studio, any studio, for on local and distant
stations alike the quality of reproduction is superb.

HE name of Marconiphone as the producers of all
that is good in modern radio and gramophone
practice is famous. No less are they renowned

for their valves, their loudspeakers and their pick-ups.
The world of wireless was recently startled by the advent
of unbreakable valves. Catkins ! And Marconiphone
played no small part in their development and ultimate
production. It was just another striking demonstration of

that pioneering spirit which pervades the whole
organisation. With their sets, with their radio-

grams, with their valves, heir pick-ups and
their speakers, Marconiphone have set
standards that are equalled by few and
excelled by none. They are indeed up-
holding worthily the glorious traditions of

the name they bear. No small wonder
that their difficulty is in producing a
supply sufficient to meet the demand !
If you are fortunate enough to be
able to get to Olympia and to the
stand of Marconiphone, the reason
will be obvious. For there you will
be able to examine one of the finest
ranges of sets in the world.

In circle above: Mr. J. H. Williams,
the Managing Director of Marconi -

phone Limited.

Some idea of the vastness of the Marconiptwne factory at Hayes will be gathered from the aerial view on the right. One of
the very latest models to ernerge from this hire of industry is the 274," the magnificent all -electric radio -gramophone on

the left. The small picture is of one of the new Marconi Catkin Valves.
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HERE is a certain glamour which
surrounds those radio firms which
started their activities at the beginning of

the broadcasting era and whose progress follows
closely the progress of the British Broadcasting
Corporation. The Igranic Electric Company knows
no such glamour. When, some thirty years ago, the
company was founded, its policy was to provide only the
very highest quality apparatus that scientific research and
design, first -grade materials and unparalleled workmanship
could devise. The coming of broadcasting may have added
another chapter to the history of the firm, may have
increase -1 its activities. But it did nothing to alter its
policy nor to change by one iota its determination to offer
only the best. The Igranic Electric Company has never
built down to a price where such a policy was inconsistent
with fine workmanship. The sole aim of the founder and
his associates has been to maintain and to improve that
high standard of design, service and finish for which the
name Igranic has for many years been famed, and justly
famed, throughout the world.

* * *

EGIN nothing until you have considered how it is
to be finished,- may not sound an inspiring

islogan. Nevertheless, t is a slogan which must
influence the progress of any firm which
sets out to supply the home con-
structor's every need. The success of
the Igranic Company could never have
been founded upon an indefinite policy.
It has moved with the times, not
allowed itself to be carried along on
the tide of changing whims and
fancies. Coils or condensers ; trans-
formers or chokes ; resistances or
loudspeakers-the whole Igranic
range that you can see this
year at Olympia has
achieved its success

tertrit
because never was any component offered

to the constructor unless it was as perfect
as modern knowledge could make it. " lgranicor

coils, a feature of the new range, are a fine
example of Igranic policy. Modern usage demands iron
cores. Igranic will provide them. But at the same
time they will offer that little difference in manufacture
which makes " Igranicor no ordinary coils. Nothing but
the best must be offered to the constructor.

CCHAT the Igranic policy of backing their products
with years of experimental and research work is no
deterrent to progress is proved by their range of

loudspeakers. The excellence of Igranic permanent magnet
moving -coil reproducers has not been achieved without
careful consideration of the needs of the moment, which is
why you will find on the Igranic stand models for Q.P.P.
and " Class B - working, models which carry with them the
guarantee of the firm, whose success has been founded on
quality. Again the constructor must have the best.

* * *

CCHAT same spirit of perfection which inspires
the directors of the Igranic Company has infused
itself into each and every one of the firm's work -

people. The factory at Bedford is a model of efficient
activity. The pride which they take in

,1 near Igranieor roil, one of the
improved permanent magnet
speakers. and a complete tuning
assembly are a ttttt no the com-
ponents below. components
which show hoer the firm eaters
for the ronstructor's every need.

each new season's products is a pride
which can well be justified by the con-
tribution that such products make to
the progress of the industry. To have
withstood the demands of the present
economic stress is no mean achieve-
ment. To have refused the temptation
to sacrifice quality on the altar of
cheapness is something of which any-

one might be proud. To Igranic it is
but the culmination of a thirty-

year policy. The constructor
must have the best.

1CR

Two views of the Igranic
factoryatnedford,designed
to cope with present-day
demands for goods of the

highest workmanship.
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IGHTY oaks from tiny acorns
grow. And no mightier oak
from such a tiny acorn has ever

grown in so short a space of time than that
which was planted by Telsen. To day the
Telsen Electric Company stands silhouetted in brilliant

The Home of Telsen in Birmingham.

relief against the skyline of successful
business enterprise. Weathering the
storms of an ever-changing market, it has
emerged triumphantly as one of the pillars
of the industry. And no small wonder. For
throughout the anxious years of perturbation
which have preceded industrial rationalisation,
the destinies of the company have been guided by a
man with boundless foresight and energy ; a man
whose very personality is electric.

* *

R. A. W. MACNAMARA, the Managing
Director of the Telsen Electric Company,
is one of those people to whom a visit is like

a dose of tonic. His vision is permanently obscured to
anything but the silver lining, and his one aim in life is to
study the pocket of the man in the street. Eliminate fancy
prices without sacrificing quality, and the way is open for
the industry to double its output. Maintain the high levels
and so brand radio with the luxury stamp, and slowly you

are cooking your own goose.
Those are the views of the man
whose policies are so plainly
reflected in the activities of the

SIX

Etettrit
Rtnittat

company he founded. And no more
striking testimony to the soundness of those

views need be sought other than to trace the
almost phenomenal growth of the Telsen

organisation. Not even acorns grow by accident.

0 -DAY the range of components manufactured by
Telsen is probably one of the most comprehen-
sive in the world. From the early beginning

with L.F. transformers, the activities of the company have
gradually been extended until now is it doubtful whether
there is a single component that is likely to be required in

the construction of a set which cannot be obtained
under the Telsen trade mark. Their range of stan-

dard transformers, which covers almost every
intervalve circuit application, has recently

been supplemented by models for " Class
B." The principles of iron -core coil
construction are to be found in the
latest addition to their already compre-
hensive range of coils ; an addition,
incidentally, which lays claim to being

A section of the extensive tool-making shop which forms
but a small part of the Telsen organisation. In circle :
Mr. A. W. Macnarnara, the enterprising Managing Director

of the Telsen Electric Co., Ltd.

one of the smallest dual -range coils on the market. New,
and even better condensers, both variable and fixed, new
H.F. chokes, new resistances-all have been introduced
concurrently with the opening of the Exhibition to mark
still another milestone in the march of Telsen progress.
You can see them all on their stand at Olympia. You can
see, also, still another Telsen venture, a range of mains
units which very definitely have the appearance of being

built up to a standard, yet down to a price. The
mighty oak is still spreading its branches, and under
the ambitious slogan of radio for everybody there is
little doubt that it will bear fruit.

jib* Concurrently with the opening of the Ex-
hibition, Telsen are releasing several new
and attractive tines. Here, from left to
right, are the dry electrolytic condenser, a
new screened H.F. choke and the Telsen

iron -cored coil.
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IFTY-THREE years ago a young
electrical engineer in the employ annals of radio-the famous Ediswan A.R.

another spec go down in theimen that will

of a young and ambitious company valve. It is a far cry from the original
was experimenting in the company's laboratories Fleming valve of 1904 to the range of super
with a scientific curiosity called the " Edison effect."
On February 14th, 1890, the young engineer described

Mazda valves for which Ediswan are responsible

in these words to the Royal Institution the peculiarities of a the interim period is typical of the company's unremitting
new "lamp " he had constructed : "The highly vacuous

to -day, yet the amazing progress that has taken place in

activity in the cause of better radio.
space lying between the middle plate on the one hand and
the incandescent carbon on the other possesses a kind of
unilateral conductivity in that it will allow the current
from a single galvanic cell to pass one way but not the
other." How little did he then realise that he was on the
verge of an invention that would change the habits of the
whole world : an invention that would make it as easy for
us to talk to America, to Africa or to Australia as to our
own neighbours ! For in that moment was born the radio
valve ! Dr. J. A. Fleming, now Sir Ambrose Fleming,
F.R.S., was the genius who made the discovery, and he was
at that time the chief electrical engineer of the Edison and
Swan United Electric Light Co., Ltd., or, as it is now, the
Edison Swan Electric Co., Ltd.

ig

* * *

HAT was in 1890. It was not until several years645 "later-in 1904-that the Fleming " valve
was first used for the detection of wireless

signals, or, as they were then, damped high -
frequency currents. From that date onwards
the " life " story of the famous Ediswan
factory at Ponders End is one of which the
company can justly be proud. Pioneers
in every sense of the word, they have
been responsible for an almost
unbroken chain of valuable contri-
butions to the .progress of the
industry. During the war they
supplied valves in large
numbers to the Govern-
ment ; shortly after
it they emerged with

ursparissiess

The Ediswan range of H.T.
batteries (left centre) and their
velvet -action volume control are
familiar to all discri ttt Mating
constructors.

CIPINSWPWIIIIMMINWEV.

da0-DAY, with the pooled research facilities and
manufacturing resources of Metro -Vick Supplies
and the British Thomson -Houston Company-

the radio businesses of which concerns were taken over by
Ediswan in 1929-the company produces a range of acces-
sories that are second to none. Ediswan guaranteed H.T.
batteries and " Extra Life " accumulators are, to the battery
user, what the power station is to the mains enthusiast ;
B.T.-H. pick-ups and R.K. reproducers are, to the musician,
what the microphone is to the broadcasting studio ; Mazda
valves, to everybody, are the outcome of one of the greatest
industrial romances of modern times. So, also, are their
Cathode-ray tubes. But no account of the radio activi-

ties of Ediswan would be complete without a reference to
the man to whom the company so largely owes its present

success. Mr. W. W. Burnham, the -Chairman and
Managing Director of the Edison Swan Electric

Company, is very definitely a business genius of
whom, in this world, there are all too few.

Originality, courage and enterprise dominate
his personality to such a marked extent

that unconsciously he infects not only
the whole of his staff, but all those

whose good fortune it is to come into
contact with him. In the case of

Ediswan it has made all the
difference between what

might have been mediocrity
and what most certainly

is fame.

As a result of the development of the Ediswan Cathode-ray tube (left),
practical home -constructor television outfit. This, with the ILK. reproducer (centre)

are three notable examples of Ediswan products

F WEA

u'as

Mr. W.
Chairman

Director of
Electric Co..

responsible for
which the tsmai

W. Burnham. the
and Managing

the Edison Swan
Ltd., is largely

the high esteem in
is now held.

able to introduce to its readers the first
1 the fanwus B.T.H. pick-up (right).
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is not easy to see why, in the
Radio Industry, one particular
firm is able to make a world-

wide success with a special product, but
fails when it attempts additional lines ; while
another firm, with apparently equal opportunity, can
succeed with an almost unlimited range of varied products.
Manufacturing skill does not seem to be the secret. Sales
methods are not an adequate solution. It is all a question
of certain firms possessing that little something-an
annoyingly elusive something-that some others haven't
got. It is because the sponsors of W.B. apparatus possess
that something, that they can be famous at the same time
for loudspeakers and valveholders, for " Class B " units

.1 portion of the fine new factory
which teas built last year to keep
pare with the demand for 11".1i.

products.

and switches. It must be gratifying to
the firm itself ; it is still more gratify-
ing to the constructor who is enabled
to buy so many of his components
at the same time with the assurance
that they will be dependable.

TOUR of the extensive
Whiteley factories at Mans-
field, factories which have

helped in no small way to increase
the prosperity of that Nottingham-
shire town, would give some idea of the vastness of the
undertaking. A visit to the Whiteley stand at Olympia

would achieve the same
purpose. In pursuance of
a long -standing -policy to
keep W.B. products in the
van of progress rather than
to let them follow in the
footsteps of convention,
an entirely new feature
has been incorporated in all
the W.B. loudspeakers, thus

representative model of the
twee, improved range of 11".11.

 Mierolode speakers.

Etectritat
Co. PIM.

giving the lie to the adage that " you
cannot have better than the best." As a

further mark of progress, these new " Micro -
lode speakers will have as stable companions

a range of Class B apparatus ; apparatus
which has been designed not as a hasty sop to the

vagaries of the constructor's whim, but with an intelligent
eye on the future. Attention to the needs of progress and
a measure of intelligent anticipation have, in the case of
the Whiteley firm, been added to " that little something."

HE success of the Whiteley Electrical Radio
Company has not become an accomplished
fact without an effort. The products of the

firm have done their part towards
reaching the goal. But at the same
time there can be no shadow of
doubt that the personality of Mr.
Whiteley himself has contributed
the lion's share to the fame of the
concern which he founded many
years ago. Certainly to Mr. Whiteley
must go the credit for the harmony
in which the many hundreds of
employees of the firm have always
worked. This harmony, which starts
in the 45,000 square feet of factory

Mr. Whiteley, founder of a
flourishing concern, whose per-
sonality has led the firm front

sueeess to success.

.1 corner of one of the modern workshops Wit hern
out the famous W.B. components awl loudspeakers.

and spreads throughout the country, is all part of that
little something." Moreover, it has been the means

of ensuring a loyalty to the firm, a fostering of individual
ingenuity, and a spirit of unconscious co-operation without
which the present unassailable position could never have
been reached. Hard work has indeed played its part. A
firm which made the first permanent -magnet loudspeaker,
a firm which has its products in every radio store in
the country, a firm which, by attention to detail, has
seen its valveholders used by the British Broadcasting
Corporation as well as by the majority of the leading
valve manufacturers, can afford to take a little credit for
the success which it so richly deserves.

FIGHT
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REAT minds are seldom
slaves to fashion. Permeability
tuning, one of the most remark-

able radio developments of recent years, was
first introduced by Varley. In a vague sort of way it
had been talked about for years. But " one of these days -
is none of these days. Something just had to be done
about it, and Varley did it. Great minds, indeed, for here
was something entirely new. That Varley's should have
been the first to introduce it was-well, frankly, no great
surprise. For right through the Varley pattern of 35 years'
successful trading is woven Enterprise with a capital E.
Meet Mr. Rees, the Managing
Director, and instantly you will know
why. A quiet, unassuming person-
ality whose primary concern is the
well-being of the staff -to whom he
attributes every shred of the credit.
No small wonder that the staff has
responded so magnificently in
placing Varley on its present enviable
footing. For Varley to -day is one
of the great names in radio. It is
a hall -mark of quality,. and the
discriminating constructor knows
only too well the extent to which he
can rely upon the products of this
famous organisation.

riey Control ILO.
design. Definitely, it is experience that

counts, and with such exceptional resources
and long experience it is only to be expected

that Varley s radio products have made a name
for themselves ; a name, moreover, that is respected

by both technician and layman alike.

daHE range of Varley products to -day, a range
which .you. can examine at your leisure at
Olympia, is largely centred around com-

ponents in the manufacture of which their winding
experience can be put to good account.

Wisdom ! Perhaps the most out-
standing examples are to be found in
the already famous Nicore Tuning
Coils, and in their particularly com-

prehensive range of audio trans-
formers. Yet from such a galaxy
of worthwhile components it is
difficult to single out any particular
part as being of more importance

Mr. .1. M. G. Bees. .I.M.I.E.E.
XPERIENCE counts for everything. Thirty-

five years ago, Varley's started business as
the manufacturers of electrical apparatus.

Even in those days, not a small part of the organisation
was devoted to the design and production of coils for
ordinary electrical work. Little wonder, therefore, that
with the inception of broadcasting their accumulated
experience of sc many years was turned to good
account. To -day, the Varley coil -winding shop is
probably one of the best equipped in the country. Con-

ducted on the latest mass -
production lines, it affords
facilities for the manufacture
of something  like a million
coils a year. Here, coils of
every type-meter coils, lift
coils, transformer coils, clutch
coils, choke coils, tuning

coils, etc.-are wound on
machinery which, like the
coils, is of Varley's own

The very latest (additions
to Varley's already cum-
prehensive range of trans-

formers are Models for
" Class B amplificatitm.

A

NINE

I three -gang eerr(' t f the famous Varley Vi yore Coil.
On the left is one of their new one -watt resistances.

than the rest. The standard of excellence in each case
is the same, and it is all a matter of where your interest
happens to be centred. But if it is anything to do
with winding, you can rest assured that Varley will make
it. They are responsible for mains transformers, for
audio transformers of almost every description, for
chokes-both H.F. and L.F.-for tuning coils, for
wire -wound resistances, in fact, for pretty well every-
thing in which a winding operation is necessary.
And what, in this respect, is good enough for the
Admiralty, for the War Office, and for some of the
principal Railways is certainly good enough for radio !
Veritably, great minds are seldom slaves to fashion, and
originality on the part of Messrs. Varley has no doubt
played a large part in the building up of their
tremendous organisation.



Orntrat
(tompang

121ertrit
atinittb

T is the proud boast of the General i will ever stand them in good stead. When

is the largest British manufacturing 4. from Savoy Hill, there was a nightly trek along\'.011*.
Electric Company, Ltd., that it the old 2 L 0 first commenced operations

organisation in the Empire. With the immense Kingsway to the Head Office of the G.E.C.
total of something like 26,000 employees, it operates of crowds of interested people who were to hear
thirty branches in this country as well as extensive works demonstrated one of the earliest commercial crystal
in Birmingham, Coventry, Salford, Lemington-on-Tyne, receivers. The G.E.C. was out to popularise this great
Southampton and London. But even that does not coin- new pastime, and from those early demonstrations a
plete the story of what is perhaps one of the greatest story of continued effort unfolds itself.
romances of the radio industry, for in addition to over- * * *

seas branches in Australia, New Zealand, South Africa,
Argentine, India, Burma, Malaya, China, France and
Holland, it has Agencies in the principal towns throughout
the world. Barely 45 years ago, the organisation was
registered as a limited company with a capital of £30,000.
To -day, its issued capital stands at £10,000,000, and the
development of this huge concern from such compara-
tively small beginnings is very largely the life story of
Sir Hugo Hirst, Bart. As Chairman and - Managing

tfrom the earliest days. Credit is due, also, to Mr. M. J.
Director, he has been its driving force and its guiding light

Railing, who, as joint Managing Director with Sir Hugo

t
Hirst, has spent his life in the service of the Company.

OST of the radio apparatus for which the
* * *

G.E.C. has justly earned a reputation is
manufactured at the works at Coventry.

There alone, a floor area of approximately 750,000
square feet provide s
adequate accommo-
dation for t h e 5,000
people that are employed
in it. The story of the
G.E.C.'s radio activities

1

is one that dates back
to before the inception
of broadcasting in this
country, and the valu-
able contributions that
they have made to the
progress of the
industry

450 -DAY, as one would rather expect, the G.E.C.
is one of the most respected firms in the in-
dustry. But their present enviable position in

the radio world has not been obtained without that spirit
of pioneering enterprise which has been characteristic
of the organisation from the start. The person to -day
who buys a Gecophone receiving set is buying the
result of years of research and development ; he is buying
an instrument that challenges comparison with the whole
world of wireless. As such, it cannot fail to impress.
It is because of their almost meticulous attention to
details that the G.E.C. have scored such a universal success
with their famous kit set, the Osram " Music Magnet."
More recently their name has leapt into prominence as
one of the two pioneers who are behind the world's first
unbreakable valve. The advent of the " Catkin -
method of valve construction was hailed on all sides.
The inquiring mind may pause to wonder what is the

secret of the G.E.C.'s
success. There is little
doubt that first and fore-
most it is directly at-
tributable to the re-
sourcefulness amounting
to genius of its Chairman
and Managing Director.
Sir Hugo Hirst is one
of the world's great
men, and under his guid-

ance the future of
the G.E.C. is

assured.

With a 'total floor area of approximry
o

ately

Alnwst all of the radio apparatus is made there,
accommodation for over 5,000 employees.
the Genet -ea Electric Company provides
750,000 square feet, the Coventry' factory

of which the two handsome, receivers shown above
are excellent examples. On the left is the netv Super -

The G.E.C. All - Electric Console het 8 for 1.C. Mains, while the other picture is of To the battery user, the G.E.C.
Superhet 5 is pleasingly futuristic the Superhet 5, also for operation on A.C. mains. Battery M.C.3 is of particular

in appearance. Notice particularly the hOndSome cabinet work. interest. It is a fine instrument. C
6c-5'nc-52'nC,WnC-Wtre-*.c.--WAr--Wer3C,%ge--W'S--Wrc-g5"-alp
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N September, 1923, there were stand at Olympia, the comprehensive-9 approximately 150,000 licensed ness of their range will astound you. In

listeners in this country. To -day it you will find coils, condensers, resistances,
the immense total of 54 millions has been chokes, transformers, volume controls, in
reached and passed. To what can the fact everything that could possibly be required
phenomenal growth be attributed ? Is it, do you in the construction of a set. It would be more
think, altogether to do with the programmes that are appropriate to say in the construction of a good set, for
put out by the B.B.C. ? Perhaps not. But let us leave pro- quality is the dominating factor behind all modern Lissen
gramme considerations out of it. The plain fact is that components. But the story of Lissen does not end there.
radio to -day is no longer handicapped by its association Not content to rest on their component laurels, however
with luxury pastimes. It is as vital a force in the life of well merited, they have added to their fame by the pro -
the community as the cinema. Indeed, in many respects duction of a range of outstanding accessories. Lissen H.T.
it is more so. The postman can discuss the merits of a batteries are known and used from Land's End to John o'
particular artist on equal terms with a peer, for veritably Groats. Lissen valves, Lissen speakers, Lissen accumula-
broadcasting, no longer the prerogative of the favoured few, tors, Lissen pick-ups-all are no less famous. Perhaps most
is a nation-wide institution. renowned of all is that very remarkable kit set, the Lissen

* * * " Skyscraper - Three. From the moment when it was

/
NTO the same category we place the tremendous

Lissen. Is it likely that there would have been

first introduced it met with universal approbation. Thou -

organisation that is symbolised by the name of
sands upon thousands of people bought it and revelled in
the joys of assembling it. It was just another striking

54 million listeners, or anything like that number, but for

is undoubtedly one of the greatest radio firms in the

providing the best at the lowest possible price.
demonstration of the soundness of Lissen's policy of

the policy which has resulted in the building up of what
* * *

success is bound to follow. Five and a half million

FOR more than a decade Lissen's have gone fromcountry ? Cut out the fancy prices ; give the public
first-class goods at prices which it can afford to pay, and strength to strength ; for more than a decade it

has been their one aim to study the pockets of
listeners ! Can there be any possible doubt about the
wisdom of that policy which has so consistently been

their potential customers. Why ? Principally because of the
foresight and unbounded energy of a man whose name

advocated by Lissen ? With its unlimited resources is almost as well known, and is certainly as greatly re -
for research and manufacture, Lissen is now
one of the vital forces of the industry.

spected, as that of Lissen itself. Mr. T. N. Cole, the
Chairman and Managing Director of

Modern mass -production methods under Lissen, Limited, has courageously and
the control of brilliant men have consistently championed the cause of
paved the way to cheaper and better cheaper and better radio from the start.
radio. Without a doubt their policy To -day he has the satisfaction of
has been justified one knowing that he is in %
hundredfold. To -day no small way respon- Ithere is not a single sible for the amazing
component that Lis- growth of I i c e n c e
sen s do not make. If figures ; a fact which
you examine their is so plainly reflected
catalogue, or, better in the success of his
still, if you visit their r. company.

t /

The fire modern factories which

Above is a view of the A.C.
Q.P.P. home -constructor kits. " Skyscraper" kit.

provide the constructor with
his Lissen kits and components.

A new venture. One of the Lissen

3g.ThC.'ne-nc---%-----ts-..acs..S'nt-aC.5k3'n'-'15-4CA93'`'`-C-=n'
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The original battery " Skyscraper "
still meets with universal approbation.
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"

GyIND out what you can do and
then do it well." Twenty-one
years ago, when many of to -day's

most enthusiastic constructors were still at school,
a factory in Shepherd's Bush found that it could make
condensers. That it proceeded to make them well needs
no other proof than that the name Dubilier was over the
door of that factory. To -day, twenty-one years later, the
same factory in Shepherd's Bush is still making con-
densers. Albeit, the condensers it makes are but a
fraction of the total output, for there is a fine new
factory now at Acton, a factory nearly eight acres in
extent, which works at full pressure throughout the
year. Constructors are not the only people who want
a share of the Dubilier output. The Admiralty, the
War Office, the Air Ministry, the Post Office -- all
help to keep more than seven hundred workpeople
employed.

UBILIER early found out what they
could do. The constructor did not
take much longer to find out that

they did it well. Which is why the Dubilier
stand at the Olympia Show will draw more
than the average number of visitors. More
especially will this be due to the fact that
although Dubilier condensers have proved
more than satisfactory in the past,
the firm is not content to rest
on any laurels, however well
deserved. Each year there
are new models to be
found, and 1933 is to
be no exception.
Even the famous
electrolytic c o n-
densers, c o n -
d e nsers
which a r e
the sole

Mr. 1 . 1l./MeCrae,
seen above,is the ester-

getie personality
/ who. in the guise

of Sales Direetor. acts as the
driving fore., for the firm.
COrtler of One of theeondenser
winding workshops,together
with representative exam-
ples of Dubilier products,are
sl ))) tttt in the other pictures.

tronbenter

product of the old Shepherd's Bush
factory, will be further improved, while

the growing tendency for car radio has led
to the timely introduction of ignition suppressors.

At the same time it would be unthinkable for any of the
old models of Dubilier to be withdrawn. All of them are
firm favourites with constructors, but there is, perhaps,

The Dubilier
faetory at

eitiVer-
ins" nearly
eight forres inarea, sup-
plies b n t a
part o f the
total output of
the firm, the
0 I a factorybeing still
main tai ned
forspecialised

fiu tuie.

some danger of the improvements which have been
made even to the best of these condensers being over-
looked among the new lines. " Increase efficiency
without increasing prices " was the order for the
new season. With the result that, this year as in

all years, Dubilier condensers are right in the
forefront of progress.

UST as manners maketh man, soeej it is the dynamic personality of
a firm's principals which changes

mediocrity into outstanding success. At the Ducon
Works will be found Mr. Goodman, Managing

Director and one of the founders of the firm, whose
straightforward policy of twenty-one years ago has been
modified only inasmuch as it has moved with the times.
perhaps ahead of the times.
Here,too,is the bluff good -
humour of Mr. McCrae,
who under the title of
Sales Director infects the
whole organisation with
his North Country
heartiness. " Find out
what you can do and then
do it well." Because the
firm of Dubilier is con-
trolled by men who have
for long made this their
motto, success for them
has been a foregone
conclusion.
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HERE was once a man who had itAV" 4) firm's thoroughness in details. - We have
the foresight to realise that in supplied you with first-class components for
radio, as in everyday life, it is the your set,'' say Graham Farish, - we have

comparatively small things which make the ' .4- ',,,,,,rirv./t\ sold you chokes and condensers and resistances
biggest impression. He was the kind of man which will give you a well-nigh perfect receiver.
who, when he asks you to stay with him, is not But you will never have the advantage of these coin -
content merely to provide a six -course dinner, a four- ponents unless the receiver is working under the best
poster bed and shaving water in the morning. He conditions. We have thought of that, and here is our
attaches real importance to an ashtray by the bedside, reply." And so it is with Card. Your installation never
notepaper on the writing -table, and a book for sleepless has been struck by lightning-possibly it never will be.
nights. He knows that however good the dinner may be, But one day you will open your newspaper and see that your
you are not going to enjoy it if you cannot find any soap neighbour has not been so fortunate. You will begin
to wash your hands. That man was Mr. Graham Farish ; to doubt, and you will find that Graham Farish have

forestalled your doubts and provided you with perfect
safety. Just attention to detail, but it is the kind of thing
you will not forget.

* * * *

ejT is interesting, but not really sur-
prising, that on four occasions
the whole factory accommodation

of the Graham Farish firm at Bromley has
had to be rearranged to house the new
machinery which, year after year, has been
needed to cope with increased business.
During this summer there have been comings
and goings of an army of workmen, and now
the finishing touches are being put to a new
building which will increase the floor space

and because he still practises to -day by 50 per cent. Welcome as will be these
that attention to detail which was his increased facilities to constructors, they will
creed in earlier years, the radio con- be still more welcome to the head of
structor has come to look upon him r the firm, who will see in them a full
with a respect which amounts almost to justification for his policy, his en -
affection. That is probably the secret The personality thusiasm and his optimism.
of the success of the Graham Farish behind the firm ;

Mr. Graham Whether the firm will decide
firm. You do not deal with an im- Farish has an i; ' I 1 to enter new realms of radio
personal firm at all ; you deal with energy and en-

41- ..-.. interest or will prefer ratherthiesin t ha IMr. Graham Farish. You read the ...., -,,,:!"..are inf
asi

ectious. .1 , 1 to concentrate on the better -
firm's advertisements ; they are Mr. elb meet of its existing products
Graham Farish's advertisements, and he is not ashamed
of them. You buy the firm's products ; they are
Mr. Graham Farish's products, and he is proud to back
them with his name. The sense of personal guarantee, the
personal touch ; these are the things that count in the radio
trade as much as in anything else. And if any man remains
has the gift for making his firm his personal concern, that t o b e

man is Mr. Graham Farish. s e e n .

At any rate,
* * * * there can be no

N this page are illustrated a few of the many possible doubt
products of Graham Farish, Limited. All of but that future
them are well known. All of them are policy will be guided

strated. hey do not need lustration so we are anis mite will have no
II

bought and used. Their users come back for more, the by past experience, and
only infallible sign of satisfaction. But two most important that the constructor who

details - to which so much attention has been given are remembers his Filt, his Gard
not illu T it ll d h Oh

.. , ,

they known. Graham Farish " Filt- is one ; Graham j cause for regret.
Farish - Gard - the other. Anyone who uses an earth for
his receiver has heard of Filt, has probably seen it in its
distinctive tin. It is possibly the best example of the

rat=

The Graham Farish H.M.S. choke
and reaction condenser provide
line examples of the firm's range

of components.

THIRTEEN

Condenser of
recent design,
or choke of
remarkable

efficiency ;
you will
find whgt
you wont
is made

byGrahantFarish.

One of the best known of all the products of this firm is
the . Ohmite resistance. distinctive in design, made for

erery receiver, and efficient in use.
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USTOM invari-

ably lessens ad-
miration. That R.I.

are held in such high esteem to -day

1

is no doubt due entirely to the fact
that they have never been content to sit on the fence
and wait for others. Their whole history of eleven
years of successful business enterprise is one of progress
and achievement. Think of the world of wireless to -day
without all -electric radio. It is almost unthinkable.
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Where R.I. components are made. Part
of the large assembly shop at their

Croydon factory.

Yet it is doubtful whether the utilisation
of the mains for receiver operation would
have been brought to nearly such a fine \
art but for the pioneering efforts of R.I.
To R.I. goes the credit for having been
one of the first firms ever to produce an all- \
electric receiver in this country. But that was
only one of many notable steps in the right
direction for which they have been responsible.
Deserve success and you shall command it might well
have been the policy upon which R.I. were founded, for
it is the one policy above all others that is so strikingly
in evidence in the personality of their Managing Director.

* * *

R. J. JOSEPH has shaped the destinies of
R.I. from the start. That he has shaped
them well is only one of the conclusions to

be drawn from the fact that R.I. have emerged so
triumphantly from the " teething years " of the industry.
A kindly, prepossessing character, he is imbued with a
keen sense of responsibility towards the vast army of

constructors who use his company's products.
No less is he concerned with the main-

tenance of the highest possible
standards in the R.I. components

that he supplies extensively to
set manufacturers. That same
attention to detail which has

resulted in the placing with
his Company of so many
To the fore again, R.I.'s hare
just emerged with a new
4 Auto-Parafeed " transformer.

fultrumentd
Rimittb

Government contracts is characteristic of the whole
organisation. Quality must come first. -And thus it has

been, right from the start. To -day, R.I. are in that happy
position of having ample justification for resting on their
laurels, but that is never likely to happen while Mr.
Joseph is in command. In 1925, R.I. were responsible for
the production of the first permanent crystal detector,
followed shortly afterwards by the first multi -ratio L.F.
transformer. Four years later they introduced nickel -
iron cores into L.F. transformer construction, a develop-
ment which resulted in the design and ultimate production
of the now famous R.I. " Hypermu."

*

gltORE recently they were responsible for still
another important coupling development,
the " Parafeed " transformer. And now,

concurrently with the opening of the Exhibition, they are
releasing the first " Auto-Parafeed " transformer. But

it is not only in connection with L.F. coupling
devices that R.1.'s reputation has been built up.

No survey of their activities would be complete
without at least a passing reference to some

of the other components for which they
are justly famed. One's mind turns
almost automatically to such well-known
lines as the dual-astatic H.F. choke, to
the compression condenser, to the
" Audirad " L.F. choke, and to their

particularly comprehensive range of mains

The R.I. factory at Croydon is almost as di a land-
mark as the airport itself. Above : Mr. J. Joseph, the
enthusiastic Managing Director of Radio Instruments Ltd.

transformers and chokes. A visit to Olympia would cer-
tainly not be complete without a call at the stand on which
this fine range of components is exhibited. For there you
will see, in addition to components, the famous " Anti -
nodal " short-wave adaptor, another remarkable develop-
ment for which R.I. were responsible. R.I. first started
business in a comparatively small way in June, 1922.
Their premises then were at Hyde Street, New Oxford
Street, but in the first eight years of their activities the
Company grew so very rapidly that a move became
imperative. It was in June, 1930, that the move was made
into their magnificent new factory at Croydon. From
that day to this they have never looked backwards.

FOURTEEN
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OR more than a quarter of a
century the Telegraph Condenser
Company have been making con-

densers. Over twenty-five years of specialised
and continuous research are symbolised in the green
case of the T.C.C. condenser. So that to -day the trade
mark T.C.C. has come to be accepted with much the
same regard as the lion on a piece of silver. Another
example of the value of specialisation. The progress
of radio design, offering vast opportunity for innumer-
able sidelines, has not tempted this firm. Rather than
stretch out their tentacles to embrace those branches of
the industry already specialised in by other firms, they
have been content to take the sane course of exerting
all their energies, all their experience, to the betterment
of that one line in which they have served the con-
structor and the industry so well. In an industry where
competition is so keen, there are those who may doubt
the wisdom of keeping all one's eggs in a single basket.
With the Telegraph' Condenser Company that basket
has been handled with such confidence, and yet with
such care, that never once, not even while passing along
the rocky road of trade depression, has there been the
least fear of a single egg being cracked.

*

HOSE who visit the Telegraph Condenser stand
at the Olympia Show expecting to see other
apparatus besides condensers will be dis-

appointed. Those who go to see condensers will find
more than enough to interest them. The firm is
jealous of the reputation which it has so earnestly built
up through the years. Whatever else it may do, it will

Above is a
portion of
the factory where an army
of men and girls are kept
in constant employment at the important task
of ensuring that each T .C.0 . condenser is as
good as the last. Representative types of mica
and electrolytic models, all of which you may
see for yourself at Olympia, are also shown.

Conbenler
Zimiteb

not disappoint the constructor. Whether
it be transmitting or high -voltage models for

professional work ; whether it be special con-
tracts for the Admiralty, the Post Office, or the

cable companies-whatever the particular job may be,
it will carry, in the letters T.C.C., a guarantee not only of
good and accurate workmanship, but also of dependable
service. A company which embraces many ramifications
can afford to ignore an unprofitable product. The
Telegraph Condenser Company must stand or fall on
the merits of its specialised output In this case speciali-
sation is your security.

* * *

T North Acton, there stands a factory whose size
and equipment is worthy of the firm whose
name it carries. There never was a time when

the machines were idle. This year they will be more
active than ever. Not only because the demand
for T.C.C. condensers increases in direct proportion to
the number of satisfied users, but also because this year
a problem of the greatest moment has been tackled, and
tackled successfully, by the technical designers of the firm.
It is the problem of mains interference. It has been met
by the production of a new unit, an " anti -interference "
unit of condensers and fuses, designed not as a sideline,
but as a serious addition to the present-day needs of the
wireless listener. For more than a quarter of a century
the Telegraph Condenser Company have been making
condensers. If, when the full century has been reached
and passed, they are not still making them, it will not be
the fault of those wise and capable men who have built
up a reputation for rational specialisation, for unaltering
quality and for constant service.

The familiar green case of the T.C.C. condenser -
 Green for Safety" is their slogan-is your guarantee of

dependability. Below : An
aerial view of the Acton
factory shows the extent of
the works needed to turn
out one specialised product.

FIFTEEN
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HERE is nothing that succeeds
like success. Twelve years ago
people talked vaguely about

wireless sets ; the word went round that
you could actually hear voices through the
air. It was all very wonderful. You began to
see them in trams and trains immersed in a journal
with the now familiar yellow and blue cover. It had
the fascinating title of POPULAR WIRELESS. It told its
readers how to make wireless sets with which to
receive these
them what to
they had
tramp

Ct

cc,

ben
you build
front a Pilot
hit. you build
frith 11w identical
parts used by the author.

voices through the air ; it told
buy, and the fact that

in some cases to
halfway

round London to obtain a slider
rod of the right dimensions or a
coil former exactly to specification
did not stem the march of progress.
The seed of the great new hobby
had been sown. This, indeed, was

Popular Wireless."

HERE is nothing that suc-
ceeds like success. Twelve
years ago a man with tremendous

foresight visualised the vast commercial
potentialities of this great new hobby. Why
should this new arrival, the home constructor, have to
tramp half -way round London in order to obtain his
requirements ? Why should he have to go to one shop
for the slider rod and perhaps to another for the coil
former ? Why not a centralised depot from where he
could obtain everything on the spot ? The seed was
sown ; the idea caught on ; and from those comparatively
small beginnings of twelve years ago has emerged an
organization whose name to -day as the suppliers of kit
sets is known the world over. The Peto Scott Company,
guided by the enterprising personality of Mr. W. Scott -
Worthington, who first conceived the idea of kit sets, has
grown up with the industry. The modern kit set is as
far removed- from its prototype of ten or twelve years
ago as the modern valve from the coherer. It represents
the last word in service. When you build from a

1

tOtt
Vitintteri

041 ,f `4 Peto Scott kit, you build from the parts
-the actual. parts-used by the author.

4;*.x.0,' anything in radio, you are assured of
As near .as it is possible to guarantee

success before you start. So much for the
aftermath ; what of the actual construction ?

PILOT Author Kit is the next best thing to
having a set made for you. It does everything
save rob you of the fascination of putting the

parts together. When you open the sealed carton, you
find inside a complete set of components identical in

every respect with those used by the author and as shown
on his wiring diagram ; you find the panel ready drilled ;
you find wire, and screws, and, in fact, everything that

will be required for the construction of the set,
even down to the wander plugs for the H.T.

battery and spade connectors for the
accumulator terminals. That represents

Service with a capital S. Pilot Author
Kits are available for every set that is
published. They cost not a penny
more than the bare price of the
parts. You can obtain them on hire
purchase. you can obtain them
C.O.D. Service, not only in the
composition of the kits themselves,
but also in the marketing arrange-

ments. The fame of the
Peto Scott Company

as the suppliers
of kit sets

has

been
Above : carried
Mr. Scott -
Worthington, with
the Managing SUCCeSS
Director of the Peto
Scott Company. Limited. into other

spheres.
They are the manufacturers and sole suppliers of

Metaplex,- the new metallised baseboards ; they are
responsible for a particularly efficient short-wave adaptor;
they have overcome the difficulty of supplying good
quality cabinets built up to a standard yet down to a price.
In short, that same go-ahead spirit which characterised the
inception of the company so many years ago dominates
the organisation to -day to an even greater extent. As
long as there is home construction there will always be
Pilot Author Kits, and as long as there are Pilot Author
Kits there will always be home construction.

SIXTEEN
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HOW TO MAKE THE OLYMPIA SUPER
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New Valves at the Radio Show
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EVERY DAY
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WIRELESS AND YOUR HEARING
etc., etc.

PETO-SCOTT ENTER THE "SPEAKER FIELD
" It performs splendidly. . . . I do not know how you can supply them at the price. . . " writes a

well-known Radio Editor.
A GUARANTEED PERMANENT MAGNET SPEAKER of exceptional sensitivity and tone. Cobalt Magnet, moulded diaphragm.
Tapped input transformer for Power or Pentode Valve. Comes straight to you. No MIDDLEMAN'S PROFITS.

Immediate Delivery from Stock. Cash or C.O.D. Carriage Paid.
Also Models for A.G. (2,500 ohms) and D.C. (5,000 ohms) Mains 15:-. All Models, in Handsome Walnut Polished Cabinet, 25,-.

PETO-SCOTT CO. LTD. 77. CITY ROAD. LONDON. E.C.1. Telephone: Clerkenwell 9406,7.-
West End Showrooms: 62, High Holborn, London, W.C.1 Telephone: Holborn 3248. CASH or Af)D.Ovr.D..

ONLY
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New and Improved Dubilier Paper Condensers

This new range of Type
9200 non -inductive
condensers represent
the latest design in
Condenser Practice, and
embody all the features
essential to the Con-
structor who follows the
modern "all -metal"
trend of design.

The method of fixing
these condensers to the
chassis which is ex-
clusive to this type of
Dubilier Condenser
demands only the mini-
mum of space and has
been designed by en-
gineers to give absolute
satisfaction.

PRICES : 1 MFD 2/6;
2 MFD 3, 6 ; 4 MFD

PAPER
ADENSER

LS G

2 F

TS 2,500 P`

WKC.90(11)*

HERE ARE THE
OUTSTANDING
FEATURES . . . .
I. True non -inductive

type of construction.
2. Available for work-

ing voltages from
300-900 D.C. peak.

3. Adequate factor of
sat sty for each.

4. New method of fix -
tog to chassis.

UBILIE
PAPER CONDENSERS

Write for copy of the new Dubilier catalogue, or
better still, visit stand No. 68, National Radio
Exhibition, Olympia, vi hen a copy vri I bz
presented to you.

5. Aluminium contain-
ers with mould ad
bakelite to? of di;
tinctive appearance
to match other com-
ponents.

6. Takes up minimum
amount of space on
cha.sis.

Showing how condenser
screws into base for
easy fixing.

DUEILIER CONDENSER CO. (1925) LTD.,
DUCON WORKS, VICTORIA ROAD,

NORTH ACTON, W.3.
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The secret revealed
SEE THE NEW "ATLAS" SETS AND UNITS

AT RADIOLYMPIA, STAND 91

- A4. I2 -I2

.,

"ATLAS" MAINS UNITS
It seems incredible that these world's
finest Mains Units, the only Units to
win the " Olympia Ballots " for two
years in succession, could possibly
be improved. But they have been-
and without any increase in price
Handsome new cases and panels-
increased outputs-higher voltages-
better smoothing-now suitable even
for " Q.P.P." or " Class B."

IF YOU CANNOT VISIT
RADIOLYMPIA POST THIS

COUPON TO -DAY.r-- - - - - - - - - -
Messrs. H. Clarke &Co. (M CR) Ltd., I

Atlas Works,
Patricroft, Manchester.

Please send me full details of the I

new "ATLAS " Sets and Units

I Name

Address

30'26/8. _

THE "ATLAS A4" THE "ATLAS B4"
4 -VALVE ALL -MAINS RECEIVER
WITH THREE PENTODE VALVES
AND MOVING - COIL SPEAKER
For the home with electric light, you
could not choose a better set at any
price. It gives every single thing you
want in radio-world-wide reception
-flawless truth of tone -3 watts
output-and wonderful selectivity.
The secret lies in the three Pentode
Valves : Variable - Mu S.G., Detector
and Power, the new " ATLAS "
M.C. Speaker, and a host of refine-
ments.

For A.C. Mains £12. 12. 0. Cash, or
30/- down and 13 monthly payments
of 20/.

CONSOLE MODEL £13 17 6. Cash,
or 40/- down and 14 monthly payments
of 20/-.

4 -VALVE "CLASS B " BATTERY
RECEIVER WITH P.M. MOVING -

COIL SPEAKER
This is the most outstanding Battery
Receiver ever produced. It gives the
performance of a Mains Set with an
H.T. Consumption so low as to be the
radio sensation of the year.
So efficient is the circuit, Variable -Mu
S.G., Detector, Driver and " Class B "
Power, that an output of only 8 m 'A.
gives an output of fully 11 watts.
Tone, range, selectivity and volume
are beyond comparison. Complete
with Valves, batteries and accumu-
lator £11. 17. 6. Cash, or 30/- down
and 12 monthly payments of 20/-.

CONSOLE MODEL £13. 5. 0. Cash,
or 401- down and 13 monthly pay-
ments of 20,'-.

treA
H. CLARKE & CO. (M/CR) LTD., PATRICROFT, MANCHESTER

London Office: Bush House, Aldwych, W.C.2.
Sole Scottish Distributors : G.E.S. Go. Ltd. 38, Oswald St., Glasgow
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Britain's Leading Radio Magazine

MODERN WIRELESS
The September Number :s Now on Sale

ALL
ABOUT

THE RADIO
SHOW
at Olympia

A profusely illustrated
review

Full details for
building

THE

DIODION
PLUS

A Radiogram de -luxe of out-
standing merit, with straight-
line distortionless detection.

Viscountess Snowden writes on

Broadcasting in
Hungary

I I

,C)Ati
OLYMPIA
be?:',fLS OA.

DIODIONIPLUS

Tin WORLD S
PROGRAMMES

HOW TO MAKE
A 5 -METRE
Receiver
and
Trans-

mitter

On Sale
Everywhere

THIS

SPECIAL
ENLARGED

EXHIBITION
NUMBER

includes among its many
valuable features

PRACTICAL WORK ON 5 METRES

ACOUSTICS AND THE LISTENER

A Service Engineer on
FAULTS I HAVE FOUND

a
FREQUENCY FAKING

ROUND THE TURNTABLE

SPOTLIGHTS ON THE
PROGRAMMES

For the long-distance enthusiast there is a magnificent
special illustrated supplement dealing with the recep-

tion and enjoyment of

THE WORLD'S
PROGRAMMES

SEPTEMBER NOW ON4
NUMBER 11"`" SALE
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re 1933
SUMMER

GIRL
says that Daily Sketch is a

holiday joy ... "I don't have to
be quite cut off from the world
because I go to rastgate and
Daily Sketch gives you the
news in a flash... Jack and I read
it at the Pool after our swim
and even I can turn over the
small size pages without the
wind blowing it topsy-turvy.
And then, my dear, I got the
Pool prize through a tip from
Modestina. And Mr. Gossip
and D'Alroy and Candidus in
the lazy hour at the picnic-
really our holiday's been
invigorated by Daily Sketch !

"ABOVE all we enjoy those
magnificently produced

exclusive vital news -
pictures that almost talk as
they show us the whole
world at a glance."

SKETCH
The Premier Picture Newspaper

751

BI ,11.00

BALANCED CAPACITY
COSTS NO MORE

and gives longer life
with less charging

E.L.M.2. zo a/h capacity - 4/3
E.L.M.4. 45 a/h capacity - 8/.
E.L.S.5. ao a/h capacity - Ill-
E.L.S.7. 6o a/h capacity - 12/6
E.L.S.9. 8o a/h capacity - 15/6

E.L.7. fo a/h capacity - 10/3
E.L.9. 8o a/h capacity - 12/3

Balanced Capacity is the newest development in
accumulator manufacture. It means that the positive
and negative plates are designed to function in
exact electrical balance, making it possible to charge
more quickly and discharge more slowly without
damaging the cell. The Ediswan " Extra -life " accumu-
lator will thus last longer and give you much better
service than an ordinary unbalanced type - yet it

!costs no more. A definite economy.
FROM ALL GOOD RADIO DEALERS

ACCU MU L ATO RS
THE EDISON SWAN ELECTRIC CO. LTD.
PONDERS END, MIDDLESEX

;23
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The Wireless Now on Sale

Price Sixpence. Constructor
The September Number is SPECIAL L Y E N L AR GED and Contains Full Details of

THE RADIO EXHIBITION
LAVISHLY ILLUSTRATED WHAT TO SEE AND WHERE

ALSO in the September Number-HOW TO MAKE

.T.'s OLYMPIA
0, RADIOGRAM

Designed and described

By JOHN SCOTT-TAGGART

A magnificent all -electric Radio -gramophone
embodying every modern refinement includ-
ing iron -core coils, ganged tuning and

pre -detector volume -control.

THE NEW SUPER CIRCUITS
By VICTOR KING

And many other unique attractions are
included in this

SPECIAL ENLARGED
EXHIBITION NUMBER

6ON SALE EVERYWHERE

D.

The Wireless Constructor
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There is a complete range of Igranic Transformers to suit
every requirement of the up-to-date constructor. The special
feature of all Igranic Transformers is a patented core of high
permeability and small polarization which permits a reasonably
high current -carrying capacity in the primary. A high ampli-
fication of all bass notes and faithful reproduction of all notes
over the whole scale of musical frequencies are the results of
experienced design and meticulous care in construction; the
finest bakelite finish is in keeping with the reputation of all
Igranic radio components. The prices of IgranicTransformers are:
T.24B 5j6 Parvo 6/9 Midget 8/6
Write for fully illustrated Catalogue No. R.208 of Igranic Quality Components.

ICRANIC ELECTRIC CO., LTD., 149, Queen Victoria Street, E.C.4

If you cannot obtain Igranic
components, write to us direct
and include the name of your

local dealer.
CV3 87
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SCREEN GRID CIRCUIT

MOVING COIL LOUD SPEAKER

SINGLE DIAL TUNING

To A. C. Cossor Ltd., Melody Dept., Highbury Grove, London, N.5.

Please send me, free of charge, Folder No. L99, which gives full particulars of
Cossor Console Receivers, Models 3456, 3468 and 3469.

Name

Address

P.W. 26/8/33

CAP AB L E of giving remarkable
performance-a wide choice of pro-
grammes and exceptionally good

reproduction, these Cossor Console Re-
ceivers represent extraordinary value in
up-to-date Radio, The Battery Model
(3456) is equipped with a Class ' B' Out-
put Stage and thus, on a small H.T. con-
sumption gives volume equal to the
Mains -operated instruments. A single -
dial tuning simplifies operation. Volume
and selectivity can be controlled over a
wide range. Ask your dealer to give you
a demonstration of these fine Cossor
Receivers.

SPECIFICATIONS
BATTERY MODEL 3456
with Class " B" Output
Complete Receiver, as illustrated, with CO'ssor 220 V.S. Variable -Mu

Screened Grid, Cossor 210 Hi. Detector, Cossor 215 P. Driver and Cossor
2208, Class " 8" Output Valves. Single -dial tuning, selectivity control and
combined volume control and ' on-olt switch. Wave change switch for
200-530 and 900-2000 metres. Handsome walnut finished Console
Cabinet, 2 It. Slim high, I It. 2 in. wide, II in. deep, giving ample accom-
modation for batteries. Permanent Magnet Moving Coil Loud Speaker
of the latest type. Gramophone Pick -Up Plug and lack.

Without batteries, PRICE £9a19s0
Hire Purchase Terms: zo/- deposit and to monthly payments of 201..

A.C. MAINS MODEL 3468
Specification similar to Battery Model 3456 but operating from A.C. Electric
tight Supply. Complete with four Cossor A.C. Mains Valves (including
rectifier). Illuminated Dial and Mains Energised Moving Coil Speaker.
For A.C. Mains only, 200/250 rolts adjustable, 401100 cycles.

PRICE ElOs15.0
Hire Parcbase Terms; 251- deposit and to monthly payments of 211,

D.C. MAINS MODEL 3469
As Model 3468 but for operation on D.C. Mains. Supplied complete
with three Cossor D.C. Mains Values. For D.C. Mains only, 201/250
volts (adjustable).

PRICE El° 015 e0
Aire Purchase Terms; 251- deposit and to monthly payments of 2.1-

COSSOR
CONSOLERECEIVERS

Legs are detachable on all Console Models and the
Receivers can be used as table models with legs detached.

Prices do not apply in ,I.F.S. and are subject to alteration without notice.
3312.
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A GREAT SUCCESS
JUBBO AGAIN
THE B.B.C.'s REPLY
A CRYSTAL DIEHARD

THE FIRST AND FOREMOST RADIO WEEKLY.
Scientific Adviser : Chief Radio Consultant :

SIR OLIVER LODGE, F.R.S. P. P. ECKERSLEY, M.I.E.E.
Editor : N. F. EDWARDS.

Technical Editor : G. V. DOWDING, Associate, I.E.E.
Assistant Editors : P. R. BIRD and A. JOHNSON-RANDALL.

Chief of Research Department : K. D. ROGERS.
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RADIO NOTES & NEWS
Th3 Radii Show.

C 0 the Radio Show will close to -morrow
L./ fOr another year-but what a top-

notcher it is ! , " Prosperity is just
round the corner," I sang to myself as I
scrunched the schoolboy underfoot, dodged
the sharp elbow of the flapper " and
worked my way round the matron and the
beefy male person who were mesmerised by
some " kit " or other and could not move.

I laughed up my sleeve whhn I recalled
how in 1922 I boldly prophesied that broad-
casting would give employment to hun-
dreds. These amateur prophecies ! Don't
tell me the British are unimaginative. The
way in which radio has spread like flame in
this country proves the contrary.

And, remember, it was Britain which first
saw in Marconi's box of tricks the possi-
bility of a great future.

News from Norway.
THE Norwegian broadcasting system is,

as I have reported, beim reorganised.
Trondheim has ordered' a 20 -kw.

(aerial power) station from Marconi's, and
now a similar station has been ordered by
the Government for Bergen.

As Britishers we have cause, for ,pride
that broadcasting stations all over the
world have been constructed in Essex by
British workmen from designs by British
engincers-despite the fact that Germans
lcaisucratecossesc ............ .............. c ...... t*

P. P. ECKERSLEY
As Chief Engineer of the B.B.C. he
originated Regional Broadcasting, which
scored a great success in the face of
almost universal technical scepticism.
P. P. Eckersley is not only a regular
contributor to " P.W.," but is our

Chief Radio Consultant.

tic

work for lower wages and Americans will
sell at a loss for selling's sake.

An Anti -Fan " Fan."W C. L. (Aboukir, Egypt) pleads for
. sympathy because for the next few

months his radio life will be un-
varnished heck on account of the many
electric fans, all a -sparking, which are at
work. The sympathy will not, as the saying
goes, be unreasonably withheld.

W. C. L. will not find a holiday from
radio wholly evil. It's like a holiday apart
from your wife, wherein absence makes the
heart grow fonder. Sir, I thank you heartily
for your cheery screed, and as you are at
Aboukir I bid you to keep cool and ponder
on Nelson.

Jubbo Explains Further.

JUBBO
(no Fubbs need apply) now ex-

plains that the wicked piano -tuner
accused his (Jubbo's) loudspeaker

of being " flat," on the strength of his
(Jubbo's) piano which he (the wicked
p. -t.) had tuned. Jubbo thereupon told the

it

SIR OLIVER LODGE
THE INVENTOR OF TUNING

For many years Sir Oliver has been
Scientific Adviser to " Popular Wireless,"
and he contributes many important

articles to this journal.

fellow that he (the fellow) must have been
born with his ears half a tone sharp, and
called attention to the multitude of sharp
pianos which there must now be in Kent-
a crying scandal, etc. To this the p. -t.
retorted that he had, been tuning pianos
thirty years, man and boy, come next
hopping, and wouldn't be putt upon by the
likes of 'int (Jubbo). Another thrilling instal-
ment at Jubbo's convenience. P.S.--Jubbo
says I have got his name all wrong. It is
-well, it looks like Jumbo now !

Olympus Unbends:
THE B.B.C.'s reply to its Press critics,

published in the " Radio Times," is just
one long, priceless scream ; not so

much for its subject matter as for its style.
Oh, Samuel Johnson I

Imagine the Archbishop of Canterbury
patting a little street arab on the head !
Imagine an elephant gravely observing an
ant on one of its huge toes ! Imagine the
Lord Chancellor rebuking the gardener's
lad for leaving his greasy cap on the sun-
dial ! Then you will have the B.B.C.'s
style exactly.

Well, it won't do at all. A little less
omniscience, a little less of the heavy in -

CHICAGO REVERTS
" KEYBOARD TALKS "
AUSTRALIAN TARIFFS
POLICE CENSORS

dulgent uncle, would become the B.B.C. very
well. The Press is, after all, more powerful
than the B.B.C., with or without Sir John,

Car -radio Boomlet.
DEPRESSION or not, there has been a

boomlet in car -radio sets in the U.S.A.
this summer. some manufacturers

being hundreds of sets behind their orders.
The average price paid for the sets most in
demand is $39.50, and, apart from these,
radio sales have been noticeably poor. In
July it, was said of Chicago that the only
things, which could not be obtained there
without trouble were auto -radio sets, linen
suits for men and hotel rooms.

I Have a Complaint.
NOT mumps, or liver, but a complaint

about the " Radio Times." That organ
of British broadcasting purports to tell

the public what will be broadcast. Hence
one is justified in regulating one's listening
according to it. Thi.4, however, is what
frequently happens to me. I see that the
National is regaling the ether with a "miracle
play " and some poetry reading, and that
the Regional is pumping out a variety pro-
gramme which, in my judgment, would
sicken a Hottentot. Therefore I read a
good book.

Next day a colleague asks me if I heard
the famous- explorer, or film actor, or

*
Dr. J. H. T. ROBERTS

Following work in the famous Cavendish
Laboratories at Cambridge, with Lord
Rutherford, Dr. Roberts achieved fame
as a Radio Consultant and Physicist.
His weekly " Technical Notes " in
" Popular Wireless " is the most widely -
read feature of its kind in the world.

American tennis " star " whose talk had
been broadcast. It isn't fair. I cannot
listen -in from 7 p.m. till 10.30 p.m. on the
off -chance of a tit -bit.

" Crystal Clear."
IN the matter of crystal diehards, A. M.

(Glasgow) has a distinguished record,
for if I had discovered him a few months

ago I should have bagged in him one who
(Continued on next page.)
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ARIEL CONTINUES HIS RUNNING COMMENTARY ON RADIO

had used nothing but a crystal receiver
since broadcasting began. But for his dis-
satisfaction with the "Scotch " pro-
grammes he would still be using it.

His three-valver is behaving nicely, he
says, but he misses the intimacy of the
'phones. I myself used to find the "inti-
macy " of the 'phones too " pressing."
However, why does A. M. not fit telephones
to his set, damp down the output and
resume his intimacy ? He used to work six
pairs from his crystal set. What a crystal !-
as the American " fan " said when he saw
the Koh-i-noor diamond.

Daylight Saving and W L S.
QUITE naturally you think I refer to
Ve our popular short-wave expert, but

quite definitely you are wrong.
Station W L S, of Chicago, is, so far as I
know, the only
one in any part of,..
the world where

summer time "
is adopted which
has had to revert,
in effect, to its
normal time.

You see, most
of W L S's lis-
teners are farmers
who hold strong
views unfavourable to any fooling about
with what the old lady called God's
time," and so W L S has had to alter its
programme schedules entirely.

A Short -Wave Event.
ON Friday, September 1st, there is to be.-_

reopening of the London
Chapter of the International Short -

Wave Club at the R.A.C.S. Hall, Cavendish
Grove, Wandsworth Road, S.W.8. Doors
open at 7.30 p.m. for 8 p.m.

All " P.W." readers are cordially invited
to be present to hear the radio notabilia
speak and to listen to demonstrations of
receivers and a recital of records of short-
wave station reception. No tickets. Just
say " P.W." and you're in.

By the way, perhaps R.A.C.S. should be
R.A.S.C.-but I have faithfully copied the
letters as supplied to me.

Radio " Bootlegging " Alleged.
HERE'S a novelty indeed. On ,a, ship
I 1 outside the 12 -mile limit off Los

Angeles a new broadcasting station,
R X K R, is operating on 815 kc. with
10 kw.

I understand
that in return for
daily " boosts " of
the Republic of
Panamathat coun-
try has given the
ship the right to
fly its flag-a
clever wheeze on
the part of the
promoters. The
idea behind all this is the sale of certain
products which are advertised by R X K R
and at. the same time pushed by salesmen
ashore. 

Neat ! But will the Federal Radio
Commission lie down under it ? -

AutumnAutumn Fruits.
WHETHER his material interests you

or not, I think that you will agree
that one of the most attractive

broadcasters is Sir Walford Davies, who
used to run the series, ,..entitled " Music
and the Ordinary Listener." He is coming
back to the microphone in the autumn with
another series, " Keyboard Talks." It's a
tribute to Sir Walford that I, who do not
and will not analyse a piece of music if I
like it, could not switch off when I happened
to strike one -of his talks, all because of the
joyous zip, zoop and zest of the man.

A Note on Freedom.
THE " Electrician " reports that on the

last day of July six leading officials
of the Reich Broadcasting Company

were dismissed on the spot -under the Hitler
Act authorising the dismissal of Jews.

SHORT WAVES
A recent American wedding was filmed,

broadcast, and gramophone records were
taken.

We feel that this represents a real attempt
to make the thing binding.-" Punch."

A critic recently described a new radio play
as having a very bad ending.

The fault with the ending of the average
radio play, of course, is that it is too far from
the beginning.

* * *

In furnishing radio bulletins for the develop-
ment of sets, an advertisement in an American
journal states that they are for fans " who
build their own or WASH to improve their
present sets."

We wonder if it is necessary to work on
this set while immersed in the bath up to your
neck ?

Williams : I'd like you to come over and
listen to my new wireless set.

Beare : Thanks very much, old man, but
I'm afraid I only listen -in when there's a
" w " in the month.

It is said that wireless has added hundreds
of words to the English language.

But, of course, we couldn't print them here.

Theatrical Booking Agent (to Contortionist,
who has almost tied himself up in knots) :
Have you ever done your stunt for the radio ?

" Punch."

That some of them have long-term con-
tracts makes no difference, and that some
are of international repute makes none.

Add this to the dismissal and subsequent
suicide of Herr Schaefer a few months ago
and you see a picture. of  how Hitler is
making Germany free-free of Jews-and
incidentally robbing her of "Many of her
most intellectual and talented citizens.

 The persecution of the Early Christians
failed in its object. So will that of the
modern Jews, for barbarism has long since
had its day. (Later.) It is reported that
the six have been imprisoned. Heil, Hitler !

Direction -Finding Development.
FOR the assistance of airmen in flight the

Department of Commerce, Elizabeth,
New Jersey, has installed a combined

radio communication and radio range
beacon. This station, which is to serve the
New York area, will provide airmen with
both aural and visual directional signals,
simultaneously or separately, and it can -
transmit also the voice and visual signals.

Result of a Tariff.
A N unusual result of a tariff is reported

t-1. from Australia. When the ad
valorem duties on imported dry

batteries had reached the prohibitive figure
of 300 per cent it was found that the prices
of Australian -made batteries went up and
that excessive profits were being made.
Whereupon the Australian Tariff Board has
recommended a reduction of the duties,
proof that a tariff can be a two-edged
weapon.

" Bang Went Point Nought Sax Amps."
RF. G. (Woolwich, S.E.) describes an

. occurrence which may happen to
others; I repeat the facts so that

those others may be forearmed with
knowledge.

His set, a
"P:W." three-
valver, on an inside
aerial, was quietly
resting and being
trickle -charged. A
flash of lightning
near by produced
a nasty .` click "
in the set, which
refused to function

thereafter. A post-mortem showed that the
0.06 ampere fuse bulb in the L.T. - and
H;T. lead had been blown.

When the bulb was replaced the set
worked normally. R. F. G. thinks that the
flash produced an overload on his mains
unit.

A Listener's Dream.
WHILE I was tossing uneasily on my

straw pallet in the Stygian gloom of
my garret during the last heat -

wave, a good fairy fluttered in through a
broken pane and, after fanning me with
her wings, sat down on the head of the
tintack from which hangs my shaving -
glass. As she powdered her nose she said :

You seem to be having a thinnish sort
of time-or are you ? Have a wish."

I replied : " I would like to see and hear
the D. G. of the B.B.C. trying to imitate
Leonard Henry's giggle." Young man,"
she said, " I'm not that sort of fairy. How-
ever, thanks for the buggy -ride." And -
off she flew. I'M still wishing.

Sensitive Brazilian Police.

THE
British' United Press reports that

five Brazilian broadcasting stations
shut down for a day as a protest

against the Brazilian police who had
censored their bed-
time stories. A
fat lot the police
would fret about
that !

But, I say ! If
the bedtime stories
seemed worthy of
censoring, what
would a Brazilian
Vaudeville broad-
cast be like ? Now,

don't all rush to make superhets ! I expect
the kids had been treated to a little political
propaganda ; that's all.

ARIEL.
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THE first impression that Olympia will
make on the home constructor will
undoubtedly be the wide divergence

between commercial and home -constructor
technique.

There are few if any differences which
reflect wholly unfavourably on either side ;
it is simply that they conform to two
entirely different sets of conditions.

Externally, many home -constructor de-
signs are similar in size, 'control
disposition and cabinet work to
manufactured sets. It is not in
outward appearances that there
are any marked distinctions to
be found.

EL-ck Cons:ruction.
But internally it will be plain

to all that there are indeed two
methods of achieving more or less
the same result.

This was hardly the case a few
years ago. Factory sets were also
assemblies of individual com-
ponents. Now, however, as vis-
itors to Olympia will see, they are
invariably of block construction.

That is to say, their individual
parts are designed specifically to
fit in to the one scheme of assembly
and are not necessarily inter-
changeable with similar parts of
other receivers.

Such a system is almost essential to
modern mass -production methods. We

could say a great deal for and against it,
and it is not difficult, by comparison, to
exalt the unit scheme adopted in home
construction. However, it is not our pur-
pose to introduce controversy of that
nature now, for the subject has been dealt
with at length on previous occasions.

Rather let us point out that the home
constructor has much to learn from the
highly -finished factory design.

By THE TECHNICAL EDITOR.
The home constructor visiting Olympia is inevitably
impressed by the difference which, year by year,
manifests itself between the home- and factory -built
set. The manufactured set often strikes him as
achieving a standard of neatness in assembly and
apparently enhanced efficiency in performance with
which he fears the built -at-home assembly of com-
ponents cannot compete.

Such superficial assessment of the seemingly superior
position occupied by the resplendent product of the
factory does not, however, stand up to close in-
vestigation. The advantages which home construc-
tion enjoys over factory production are startlingly
numerous and enable the followers of the greatest
hobby on earth to exploit new developments which
the " trade " is unable to commercialise until many

months afterwards.

FOR CLASS B

Many home constructors have been enjoying the
advantages of " Class B " amplification for
months past, and they will be glad to inspect at
Olympia this special Ferranti loudspeaker for

Class B.

Let us peep into the interior of any well-
known make of set. What is the most out-
standing -thing about.it ? Indisputably the
short, neat wiring. There will be not one
wasted inch'of connecting lead.

And a general tidiness will pervade the
whole. No flexibles trailing with apparent
lack of aim over valves and components ;
no odd bits of metal or wood to bolster
fitting faults ; no loose terminals or clumsily -
made soldered joints.

Symmetry and Efficiency.
The meticulous symmetry of layout that

is to be seen gracing the " innards" of
many of these commercial sets may or may
not be of technical advantage. That is
quite another matter.

The constructor need not feel that,
because such apparent artistry of assembly
is impossible without machines, a home -built
set must necessarily always be " below
par."

Far from it. One of the most famous of
all set designers in the British radio
industry has made the following statement :

"My first model of a set is as good as one
of your (` P. W.') home-oonstructor de-
signs. It loses 25 per cent of its efficiency
during its transformation into a ' works

model. When it goes finally into production
it loses another 25 per cent."

And it is of supreme interest to note
that his " first models are assemblies of
standard components and are identical in
practically all respects to home -constructor
designs.

No doubt some set designers will con-
sider he was exaggerating a little; but, be
that as it may, the blunt fact remains that

there is no efficiency gain and
* probably some loss in the majority

of production modelling processes.
Yes, it is decidedly worth while

to build your own set even though
the financial profit of so doing is
less than it used, to be.

It is still great, though, par-
ticUlarly because it is possible to
use so many parts of an old home-
made outfit in building a new
and up-to-date one, whereas an
obsolete factory outfit must be
scrapped as 'a whole.

Changing by Instalments.
It is also possible to reconstruct

a home -built outfit in instalments,
as it were, changing the circuit a
little here or there, replacing this
or that component with a new
one as and when advances are
registered in the general develop-

ment of radio.
(Continued on next page.)

APPEARANCES COUNT

Another , ; specially developed
component ' ' for the " Class B "
enthusiast is the Benjamin driver transformer, the
clean appearance of which enables the home -built
set to vie with the manufactured receiver's neatness.
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THE HOME CONSTRUCTOR
AT THE EXHIBITION

(Continued from previous page.)

In this way the home constructor can
keep ahead of the times, for the factory
system is a bulky affair and possesses great
inertia.

We could prove this by many examples,
but one or two will suffice. Perhaps the
most striking of all is Class B " amplifica-
tion, which is admitted by all to be one of
the most important innovations of the
decade.

This was placed before the home con-
structor by POPULAR WIRELESS on March
25th, 1933 The specification of a Class B"
receiver appeared in this issue.

It was a long time after that the first
factory -made set using this remarkable
new principle appeared ; indeed, so far as
commercial practice is concerned, Class B
is virtually new " at this August Radio
Show at Olympia.

Pleasurable Superiori' y.
No doubt " P. W. readers who have

built one or other of- our " Class B " sets,
and who have now had some considerable
experience of handling the method, will
feel a thrill of pleasurable superiority as
they pass the various stands on which are
displayed " first release " " Class sl3 "
models !

Then, again, .automatic volume control,
with H.F. multi -mu pentodes and double -
diode triodes or double -diode pentodes, is
new to the set -buying public at Olympia,
but by no means new to home -constructor
readers of " P. W."

VALVES ARE
BETTER

Improvements in valve
technique have taken place
in all the stages of the
modern set. Here is the
latest Cossor S.G. valve
and the Mallard

Class B.

And what about permeability tuning ?
Maybe we shan't see that in the factory -
built set until the next Show. And it will
then be introduced as a " startling novelty."
But already it is very well known to the
home constructor, and will doubtless figure
in a vast number of home-made sets this
season.

And so it goes qn, the home constructor
always a number of paces ahead of the
factory.

Which would all seem to indicato that
while he may profit from a knowledge of
the assembly methods of the commercial
designer, it is rather the component that
should occupy the major portion of his
time at the Exhibition.

If he looks carefully he will find isolated
" bits and pieces " here and there, the
products of go-ahead component manu-
facturers, which, already available to him,
are to form the parts of the commercial set
of to -morrow.

We believe he will encounter at least two
permeability tuners. Now, permeability
tuning is not a " little stunt " from which
the big factories are keeping aloof. If it
had been completely developed eight or
nine months ago, goodness knows how
many sets at Olympia would have included
it. Perhaps the whole lot.

Imptirtanes of Permeability Tuning.
The fact is, practically every receiver is

a medley of circuit and component de-
velopments picked from all quarters. But
the home constructor naturally gets the
first pick, because he doesn't have to wait
until these things are gathered together,
retried, remodelled and redesigned for the
special grouping demanded by a mass -
production set.

We have said quite a bit about per-
meability tuning, because we consider it to
be of great interest and importance.

The visitor to Olympia will, as we have
indicated, have to search for it, but only
because of its supreme newness. And
when he inspeets a tuner constructed on
the principle he should bear in mind that
it is more than a mere tuning coil. It is a
complete tuning unit, and is the equivalent
of both a variable condenser and a tuning
coil.

A complete band-pass, three -stage per-
meability tuner is no larger than a compact
gang condenser ! Varley were " first away"
with such apparatus, and they have been
followed closely by Sovereign. HoWever,
by the time these words appear in print
there may be others in production with
permeability tuners.

There is some very fine " Class B "
apparatus for the home constructor at
Olympia. Previously we have had to
exercise discrimination in advising readers
in the selection of " Class B " gear, but the
general standard has risen greatly.

Consistently High Standard.
Not that such a remark is anything

more than a generalisation, however, for
some of the firms, particularly Telsen, have
maintained a consistently high standard
right from the beginning while others were
feeling their way.

One of the most intriguing " lines " for
the home constructor is the parallel -fed
L.F. transformer, for it offers alternative
methods of coupling.

There is just enough opportunity for
experimentation without it becoming be-
wilderingly or even tiresomely complicated.
Radio Instruments are specialists in this
partieular branch of -the art, and they have
a knack of being able to present their
components in a way "that intrigues the

' home builder of sets. At this year's Show
they are making special efforts in that
direction.

One very 'significant feature of all the
exhibits (or practically all of them) which
are designed to attract the man who " rolls

his own " is the provision of terminals on
components.

It has taken some time for the fact that
many constructors can't or won't solder to
be generally realised. But it is now
obviously quite universally accepted. And
it is possible to build ambitious modem
designs without the necessity of touching
a soldering iron and Jose nothing except the
doubtful advantage of dry joints !

A UNIT ASSEMBLY

An outstanding example of the high quality now
available to the home constructor. A Telsen
mica condenser of -05-mfd. capacity, built up
of parallel -connected smaller capacities, thus

ensuring a high degree of accuracy.

It is also worth noting that there is a
tendency rota some radio components,
especially variable condensers, to duplicate
terminals in order to facilitate wiring. In
our opinion, this is a step deserving encour-
agement.

What is not so good, however, is the
absence of standardisation in many depart-
ments, particularly in regard to coils and
coil units. The varying marking and
disposition of terminals on coils render' it
practically impossible for the different
makes to be interchangeable.

We would be the last to advocate any
form of standardisation which tended to
cripple individuality, but such a technically

(Continued on next page.)

FOR
ECONOM-

ICAL
RADIO

The large
range of Telsen
high-class com-
ponents are all
moderately
priced and
make home -
construction an
economical
proposition.
This is an out-
put choke for
"Class B " sets.
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(Continued from previous page.)

superficial standardisation as the above is
not likely to do that. But it would greatly
assist the designer and render it easier for
the home constructor.

The kind of standardisation we would
hate to see would be a complete uniformity
of variable -condenser dials and escutcheons,

CONDENSERS FOR CONSTRUCTORS

Always popular with the home constructor, the
Igranic range of components now includes an

improved series of large fixed condensers.

though we must hasten to add that a
uniformity of dial or scale marking is
definitely, desirable. There are still both
0 to 100 and 0 to 180 scales employed, and
this doesn't make calibration as easy as it
could be.

Nevertheless, we must insert a special
word of praise for the condenser makers
such as British Radiophone, J. B. and

IMPROVING
TUNING

Thousands of
" P.W." readers
can testify to
the improved
efficiency which
results from the
use of iron -cored
tuning coils, and
the entry of R.I.
into this field with
the new Micrion
coil will be wel-
come news to

constructors.

Ormond. Their work represents the peak
of electrical and mechanical achievement.

The home constructor should be in his
element when confronted by the many
different gang and single types of condensers
on view.

And some of the slow-motion dials are
truly beautiful productions, and in this
connection the name of Igranic must be
added. Micrometer movements and silky
actions are to be found in combination
with perfect panel appearance.

A Marvellous Display.
The mind jumps back to those- slipping,

jerky contraptions of a few years ago when
one handles one of these moderns.

Some of the stands at Olympia are in
themselves complete exhibitions for the
home constructor. Lissen, for instance,
have a marvellous display, which includes
components suitable for all kinds of sets, as
well as complete kits of parts of their own.

It is there, at the .Lissen stand, that one
of the biggest crowds of constructors will
collect.

The Show clearly reveals the great
progress towards really inexpensive home
radio that has been made. It is now
possible to build a first-class outfit for the
price of a cheap portable gramophone.

For this we owe a great deal to those
enterprising manufacturers such as Graham
Parish, who, bearing the needs of the less
wealthy constructor in mind, have bent
their enthusiasm and skill towards the
development of such things as solid
dielectric variable condensers. These play
a very important part in the costs reduction
of modern sets.

Such components are apt to be over-
looked in a colossal Exhibition such as
Radiolympia, or if they are not overlooked
their tone significance becomes lost owing
to the presence of so much that is big and
grand in appearance.

But it will pay the home constructor to
bear in mind the supreme importance of
the small things in radio. Figuratively

GETTING THE BEST
FROM RECORDS

Home constructors were able to avail themselves
of electrical record reproduction long before
radiograms were sold. The Blue Spot pick-up
makes sure of the set builder still being able to
get record quality equal to the best obtainable.

speaking, he will find nuggets of pure gold
in the " gadget " displays.

It would sound most'imposing and noble
if we could warn him to beware of this or
that. However, even if we wanted to be
imposing and noble it would be difficult to
be so at the expense of anything at Olympia.

There has been a great weeding out in
the radio industry during the past three
or four years, and the greater proportion
of the survivors have survived because
they were able to make radio.apparatus of
higher quality at lower prices.

Superlative Bargains.
Of course, there are degrees of excellence,

and some of the parts on view are better
than some of the other's. But whatever
you order of whatever firm, it is a safe bet
that the goods will be sound and fairly good
value for money.

And there is a wonderful sprinkling of
superlative bargains. We know that
sounds like an inspired " boost," but,
nevertheless, we are convinced of its truth.

COILS FOR SUPERHETS

Superhets. were built on kitchen tables long
before one could be bought, and with Radiophone
special intermediates available the home -built
super can still hold its own against the manu-

factured article.

We have already had the opportunity of
closely examining and testing a great deal
of the apparatus that makes its public
bow at Olympia, and we are lost in
admiration of the general standard achieved.

Worth Lingering Over.
It is apparatus to handle and linger over

just for the pleasure of examining the finer
points of design and construction. Yes, the
home constructor at Olympia should
thoroughly enjoy himself.

A SPECIALIST'S PRODUCT

The expert
knowledge of
coil -winding
methods
ceased by 4111--
ley's has proved
a boon to set
builders from
the earliest days
of the hobby,
and, applied to
the new tech-
nique of iron -
cored coils, will
again earn the
gratitude ofhome con-

structors.

And whatever he does he must not
forget to collect as much of the literature
offered as he can.

Radio publicity matter differs from that
issued for many other things in that it
embodies a considerable amount of useful
and definitely interesting material.

Where a leaflet for this or that household
commodity must usually -inevitably contain
much that is mere eulogy or lose its useful-
ness, wireless technical descriptions and
" how -to -use details are definitely
instructive.

FOR THE

NEW

TECHNIQUE
The new " Class
B " and double -
diode -triodevalves have
created a need
for seven -pin
valve holders
which has been
Satisfied by the
famous W.B.

concern.

No, the great piles of booklets and
leaflets available to all, and even being
pressed on passers-by at the Show, must
not be regarded purely as advertisements
and avoided as such.

The constructor should relive one of
those handy carrying bags the valve makers
are presenting to visitors free of charge
and cram it full of literature.

Everything that is offered should be taken.
When the day's " bag " is sorted over at
home a surprising quantity of extremely
readable literature will be discovered.

Explanatory articles on " Class B
amplification, automatic volume control and
other modern radio developments will be
there, together with booklets on the upkeep
of batteries and leaflets dealing with other
important radio topics. A veritable mine
of information for the home constructor.
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All the interesting news and views of
current short-wave practice.

IT is too early yet to give one's con-
sidered impressions of the Show. We
have all formed our own ideas about

Olympia a few minutes after we have
entered the turnstiles, but they are not
always reliable.

For instance, the chief thing that strikes
a rabid short-wave enthusiast (such as
myself) is the complete indifference and '

even disdain with which short waves are
treated by ninety per cent of the radio
public. But that isn't a grumble-it
doesn't spoil the pleasure of the other ten
per cent.
Sectionalising th3 Public.

Undoubtedly the division between the
two classes of radio user is becoming more
and more marked. A man is either an
enthusiast or an ignoramus. The former
class reads " P.W.' and " M.W." and
digests scores of technical and semi -
technical articles simply for the love of
acquiring more knowledge about his pet
subject. He makes his own sets, and he
accosts designers on their own stands and
tells them where their sets might be
improved.

So much for the enthusiast. The ignora-
mus (no offence intended !) goes to Olympia
to examine sets, and possibly to buy one,
in the same frame of mind that he would

go to a furniture store to buy a drawing -
room suite. So long as it looks good and
does its job well he doesn't care a hang
what's inside it. Radio is akin to black
magic, anyway, and it isn't healthy to know
too much about it. That's his point of
view.

There are so many like him about (and
I am not attempting to discredit him) that
it is easy to see why short waves are not yet
in great demand. They are only of interest
to the redshot enthusiasts, who form quite a
small percentage of the radio public.

The ignoramus (I wish I could think of a
better word !) has this point of view, too.

Why should I need to know all about it
when I can flood the house with music and
entertainment by pressing a switch? " he
says. " My wife doesn't have to know all
about her sewing -machine before she can
use it." '

This, of course, is unanswerable if he
really is content with '`flooding the house " !
Our point of view is that, ultimately, a man
can derive more pleasure from any hobby
that he takes up by learning more abbut it.

Anyone can 'drive a
car nowadays without DOTS AND
knowing the slightest
thing about the works --
but oh ! what a driver
he usually is ! ; and vh !
what a mess when he
has his first " technical
hitch " !

So much for this deep
philosophy. Now for
something more akin to
brass tacks.

Short-wave conditibns
are gradually merging
into their " autumn "
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str,te. Long-distance reception is more
frequently possible ; stations are coining in
earlier in the evening on the waves above
30 metres. The 49 -metre Americans (and
what a crowd of them !) are usually quite
good by 10.30 or 11 p.m., except on the
really blank nights, which, luckily, are
infrequent.

Programm's for Newcomers.
The new season will bring many new-

comers to short waves, and it is nice to feel
that they will have something to listen to
right away. Nothing succeeds like success,
and reception from the States, even if it is
poor, will whet their appetites for more.

Next week I want to address a few
remarks about short waves specially to the
newcomers ; 1 crave pardon from the " old
hands," but, with all due deference, would
like to point out that they may learn some-
thing even now !

Speaking for myself, I say emphatically
that I learn more about radio by trying to
explain things to the merest novice than
from all the talks I have with experts.

DASHES ON THE "GANGES"

These wireless operators -to -be are receiving their tuition in H.M.S. Ganges.

THE NEW MULTI -

ELECTRODE VALVES
A guide to the newcomers, and a
brief account of their advantages.

-A,

DURING the past few months a number
of entirely new valves have appeared
on the market, and there are strong

rumours that more are to follow. The list
so far includes the " Class B," Double -
Diode Triode, and Double -Diode Pentode.

Two more we may confidently expect to
arrive soon are the Pentagrid Converter
and the " Q.P.P.," as we may tentatively
term it.

Those readers who know of these valves
only through seeing them buried in the
middle of complicated -looking circuits
may well consider them to be extremely
advanced productions.

Portmanteau Valves.
But actually they are not. No vitally

new fundamental principles are involved.
In fact, we can safely say that these new
valves herald a kind of portmanteau era in
valve design.

Nevertheless, they are none the less
important for that. These words are not
being written with any depreciatory intent,
but merely to show the home constructor
that he need not jump to the conclusion
that with the new valves radio has taken a
leap from comparative simplicity into a
condition of bewildering complexity.

All the general principles which guide

one's understanding of the theory of
straightforward circuits using normal
valves still apply; but, instead of using
separate valves for each separate duty,
valves capable of carrying out several tasks
each have been introduced.

The "Class B" valve is essentially a pair
of ordinary triodes (three -electrode valves)
built into one bulb.

" Class B " is, in short, a specialised
system Of' push-pull.

There are several advantages in combin-
ing the elements of two valves in one bulb.
The most obvious is that one article
replaces two, and space and wiring are
economised.

A point of even greater importance is
that the necessity of matching two valves-
for they must both be of identically similar
characteristics and operate under exactly
similar conditions-is entirely eliminated.

The Double -Diode Triode combines a
diode having two anodes with a' three -
electrode valve. This latter section is
generally used as a straightforward am-
plifier, while the diode part, which can be
regarded as quite a separate entity, is
available for detecting and for automatic
volume control.

The Double -Diode Pentode is the same
kind of valve as above, only, as its name
suggests, a pentode section replaces the
triode.

The Penlagrid Converter (or Hexode) is
a special super -heterodyne valve in which
a three -electrode oscillator and either an
S.G. or Pentode Detector are built into
one bulb. The latter is designed so that it
has variable -mu characteristics, and these

enable automatic volume control to be
applied.

The advantages of this " portmanteau "
valve are that the " mixing ' of the input
and oscillator frequencies is purely elec-
tronic, i.e. is done inside the valve and a
consistent performance over the whole
waveband, with practically no coupling
trouble results.

The " Q.P.P." is the name we ourselves
have given to a new valve which, at the
time of writing, is still in the experimental
stage. But there is little doubt but that it
will in due course appear.

This, too, is a simple enough proposition ;
it is a couple of pentodes for quiescent push-
pull enclosed within the single envelope.

Nothing New to Learn.
So, you see, all these wonderful new valves

are merely combinations of existing types,
as it were. We use the word " wonderful
with no sarcastic meaning, however, for
they are veritable triumphs of valve
design.

The exact positioning (and construction)
of all the various elements in these valves
calls for almost superhuman precision;
otherwise the results would be hopeless.

But constructors will observe that they
haven't got to learn an entirely new tech-
nique or theory before they can cope
intelligently with the circuits concerned
with the use of these innovations.

On the other hand, they must know their
radio pretty well before they can fully
appreciate the fascinating manner in which
the portmanteau valves perform their
combined functions.
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T HAVING been left over from something
1 to do with the so Economica Con-

ference, whereunto I come for knowing
the English lingo, I decide to be permanent
here for few weeks to observe dear old
London."

By examining museums, pictures, and
such things the neck aches. But this is not
able to damp me, and I ask an English friend
what is the most esplendid spectacle in
London. " Olympia ! By all means," rc-
sponded he with certitude, which was for
me to resolve the matter on the instant.

Inside Olympia.
In route to Olympia I consider that there

I shall witness Olympic Games and the
young English disporting theirselfs with
.runs and jumps. Perhaps, too, the futbol
will play, and goals and wickets will fall
each minute, I regret that I am not garbed
like the English sporting gentleman. I have
not even a little bat.

Arrived, I note how Olympia, so far from
resembling the mansions of the, old Greek
deities, approximately looks like the Can-
non Street station. What spectacle can this
be ? What disillusion ! But I buck up my
socks and enter boldly, for the people are a
little impatient behind.

Once inside and-nuz gmfica ! It is a vision
of beauty and light, without to speak nothing
of the music which steals across the ears
from hidden strings. A single look is enough
to teach me that here is an immense expo-
sition of the radio -diffusion iu all its roots,
and I am truly pleased
because I am an aficio-
nado (amateur : Ed.) of
that very interesting art.
Here, then, I shall learn
much and contract more
neck -ache, for they say
that the demonstration
tables extend nine miles,
a veritable marching
tour!

Very well, I shall un-
dertake it ! I commence to walk, but am at
once arrested by the appearance of some
very fine bureaux or coffers, all of oak and
other precious woods. Zealous officials leap
forth and, by rendering them sonorous,
make assurance that these hansom pieces
are in truth radio recepters.

There is the escritoire which chants !
There the wardrobe which stores up all the
melodies of the British Breadcasting ! In-
genuity unsuspected in the not too vivacious
English ! Or are these English something
other than they pretend ? I pass to more
exploration of this idea.

"Every Londoner is Here! "
I learn that all these recepters are called
Sets," a word which I heard with fre-

quency at the Wimbledown tennis. A lingo
of difficulty, truly ! Sets, then, are set out
by hundreds, blenching the imagination and
making to reel the mind. Three millions of

*,
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sterling value in samples alone ! And
every Londoner is here ! The riches and
grandeur of Rome !

Historical contemplations are shattered
with suddenness by one who kindly gives
me a paper receptacle containing a fan, bro-
chures, and the suchlike. He was, I think,
Mullins, and very thorough publicist, with
his name on his bags and on banners outside
Olympia. Men come with alacrity at all
corners, anxious to demonstrate sets or to
donate printed descriptions. I take all
without partiality, for souvenirs.

" Book up for me so many thousands of that
set," says one, and seems to regard his deal
like a bagatelle. Another, appearing to look
into middle space, says, " I will purchase
the put-out of your manufacture for so-and-
so many months." The seller is so little
overcome that he cracks a jest and fails to
interrogate sternly about payings and com-
mish.

It was freely said that here will be bought
goods of twenty-five millions of sterling.
How I am privileged to assist in negotiations
so estupendous ! Yet perceive the sublime
optimism of this race that can, without
much noise, envisage and pursue so marvel-
lous a job amid the depressions and tumb-
lings of a distracted world !

On the "P.W." Stand.
Suddenly I come upon the array of the

POPULAR, which I have seen in my country.
I do not disguise my satisfaction to meet
those skilled gentlemen, and after to intro-
duce I am invited to enregister my im-
pressions of this " Show." Making an
attempt to outback from so uncustomary
practice, I am kindly persuaded over and
consent, with terrible fright, yet honoured
to number myself with among the savants
who freight that periodical with such
sagacious matter each weekly.

First I must tell of the people of the
public which composed the happy, surging
throngs. All your Shakespeare's seven
ages of man, and in addition those of
woman, were represented. Youth in fretful

impatience twingled the
knobs or peeped greedily

By SENOR A. GRANDIOS.
The National Radio Show at Olympia always attracts to our shores a
multitude of foreign visitors, who view the Exhibition from an entirely
novel angle. This account of experiences and impressions was written
by a visitor from Spain, and it presents a vivid and amusing picture of

British Radio Progress as seen by a foreigner.

An hour passes and yet the tour is to do.
Presently I am diverted aside by the post
office exhibition. So much scientific appar-
atus just to say one arrives late or to tele-
graph a little message 1 Is it possible ? And
the courtesy of the experts ! Is British
officialism, too, a white sepulture ? Gigolos
could not out vie those posts men in grace
and amiability !

Pleasures and attractions multiply with
every pace one makes. No device for the
comfort of the visitor or of his delight is
neglected. Would, you bars for beers ?
Here they are, seductive. The restaurant
invites the tired to sit and feast. A great
theatre slowly engulfs an endless queue of
patrons. Never have I witnessed an expo-
sition so vivid, so vital, and so well arranged.

But below all this superficial there is the
deep hum of business transacted. Casual
merchants, aslant on chairs within the
cubicles, make orders magnitudinous.

into glass screens; age
gravely propounded en-
igmas to the attendant
guardians of intricate
and unknowable inven-
tions. Amazing to see
ladies present in formid-
able proportion ! I do
not know any Spanish
lady who likes the

technical radio ; if there is one then surely
she must live in Gibraltar ! I deduce that
radio is at last an overpowering influence
on English society, not alone because of the
great concourse of people at Olympia, but
because of the dashing zest of those pur-
suers of " the very latest." They sought
superhets as lovers their maidens I

Impressed with the People.
Really, I was more notably impressed

with the people, public and professional,
than with the objects of their interest, for
there I saw the English hot -nose after new
conquests, ever young and ever fresh in
mind. We of Spain are old and perhaps
a little behind times.

Next, I believe that the ensemble of this
" Show " means great powers of fore -
thinking ; imagination, judgment, added
to superior executive qualities. Nothing

(Continued on page 808.)
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one to see in detail just what is wrong.
They may even be used at times to decide

CUTTING OUT HETERODYNES
-and other practical hints from readers, designed to help every listener

and set owner.

DID YOU KNOW ?

DID you know that, if, at any time you
have a terminal head which turns
stiffly on its shank, the quickest way

of making it turn easily is to hold it on
edge between the first finger and thumb
against a hard surface and then severely
rap it with a hammer in several different
places ?

Contrary -to belief, as any engineer will
tell you, this does not close up the hole-it
opens it !

Did you know, too, that only on the
rarest occasions will a nail split the wood
into which it is driven if the end of the nail
is first flattened with a hammer ? W. W.

FOR YOUR ACCUMULATOR.

IT is
possible to obtain distilled water

plentifully and quickly at home, using.
nothing but the most ordinary house-

hold articles. Here they are : a kettle,
piece of garden hose, jam jar, basin and the
use of gas -stove and sink

The hose should reach from the gas -stove
to the sink, and is fitted over the kettle
spout, being held firm with wire bindine%
The other end goes inside the jam jar, which

Quite a plentiful supply of distilled water can
be made at home when the accumulator needs

topping up in a hurry.

rests in a basin of water that is continually
changed by a running tap.

A clean weight will help to hold the jar
at a suitable angle.

It is as well to put the end of the hose
in the jar and start the cold water circulat-
ing before the kettle boils. If the jar was
heated up by the steam before the tap
was turned on, there would be a risk of it
cracking. And a length of hose with steam
passing through it is not too comfortable
to handle. C. M.

LOCAL LISTENING.
AFEW years ago we were trying out all

sorts of circuits in order to get
" foreigners." Now we have a job to

get rid of them when we want to hear our
local station.

We cannot all go to the expense of super -
bets or even modern selective receivers.

A short time ago my two -year -old set
went " off," the trouble being traced to a

faulty earthing switch. After being in use
a year or two the springs between which
the knife rests had got corroded, and in my
case one side had actually dropped off. A
lot of trouble can be caused by a dud switch
-fading, weak reception, etc.

Instead of getting one of the ordinary
double -pole, double -throw switches, I bought
two single -pole, double -throw type, and
connected them up as you see in the photo-
graph -

The earth wire is tapped on to both the
screws at one end of the switches, main
aerial wire to the centre screw of one of the

The illustration shows how an indoor aerial
can immediately be switched in for " local "
reception simply by reversing the positions of the

two switches.

switches, indoor aerial to centre screw of
the other switch, and the wire to the set
(aerial terminal) looped across both the
screws at the other end of both switches.

In the photograph the main aerial is in
use ; if you require your local station
without a foreigner in the background,
reverse both switches and work on the
indoor aerial.- - -

This can be a length of ruhber7covered
wire placed in the picture rail, run round
two sides of the roorn,'"or held tip by. three
insulated hooks, one above the set, and one
in each of the two corners of the room. This
keeps the aerial an inch or so froM the wall,
and looks quite tidy: 'Of course; the earth
wire goes also to the set in the usual manner_

If both knives are switched over to the
earth side, the aerials are earthed, and the
set isolated.

Have a look at your earthing switch (I
do not expect you have since you fitted it).
If it requires renewing try this little dodge.
I feel sure you' will be satisfied. with the
result. W. A. R.

GETTING A CLOSE-UP.
SSOMETIMES when a halyard gets

twisted, or in some way caught up
in the pulley at the top of the mast,

it is difficult to see just what is the trouble,
especially when the mast is on the tall
side.

The decision that the mast will have to
be lowered to put matters right is generally
arrived at. But quite often, did one but
know it, a little jerk in some way or the
other might put matters right.

A pair of opera glasses or perhaps field
glasses come in very useful here and enable

One of those simple expedients of which you
might never think ! Examining the top of a

radio mast with the aid of field glasses.

whether the aerial wants lowering so that
the insulators may be cleaned. A. S. C.

ENERGISING A MOVING -COIL
SPEAKER.

WHEN an all -mains D.C. receiver is
used a considerable amount of
energy is wasted in the break-

down resistance in the heater circuit.
Part, or in some cases, all of this' energy

may be used to energise the field of a
moving -coil speaker.

It is essential, however, that the speaker
field coil is of the correct resistance and
is rated to pass the particular current.
However, many makers are willing to supply
speakers wound with special field coils, and
in this case the trouble and cost of using a
separately energised speaker may ''be
avoided. C. R.

CUTTING OUT HETERODYNES.
TT is possible to purchase special hetero-
1. dyne filters in order to cut out the

bad whistling that often occurs when
listening to distant stations, but a rough-
and-ready method can be applied at home.

2.000- SO 000.
POTENTIOMETER

LE. TRANSFORMER

 01.
MFD

A variable resistance (or potentiometer/ in series
with a fixed condenser may be connected across
the transformer primary for removing heterodyne

whistles.

All that is needed is a variable resistance of
about 25,000 or 50,000, ohms (a potentio- 
meter will do quite well) and a fixed con-
denser of .01-mfd. capacity.

These are connected in series across the
output terminals of the set or across the
L.F. transformer primary. Then as the,
resistance control is turned to reduce the
resistance in circuit, the high notes are
reduced and with them the interfering
whistle. O. F.
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ECKERSLEY
EXPLAINS-

HONESTLY, the advances that are
being made in the design of receivers
amazes one-this one-who, after

all, spends his life eating, drinking, smell-
ilag, feeling, touching and hearing wireless.
I must say, however, I've never had any
time to be blase. I hope you feel the same
about it all, because the technical side of
reception is amazingly encouraging.

I heard a " super " the other day, but
don't run away with the idea that a super
is everything (the straight -tuned set is only
inferior because it hasn't got such a high-
sounding name), and it was grand. Really
nice quality automatic control (thanks to
double -diode -triode working over a huge
gamut of intensities), nice box, a really
excellent scale.

I take off my hat and make a profound
flourish and give, iii full measure all my
congratulations to the radio trade and
their patient, hard-working technicians.

* *

And you-you who live and learn by
the information, sets designed by, and
hints and tips given by this journal-you
need have no envy, because I suppose the
achievements in sets are largely due to the
achievements in components. Look at the
valves, for example.

I wonder how many of you, rich enough
and enthusiastic enough to try for really
good quality, indulged a few years ago in a
wet battery, a super -cone loudspeaker fed
by 8 L.S:5A.'s in parallel ? To -day a 30s.
moving coil and a good pentode-and
behold ! the same volume, the same
quality, and'a mains unit or a cheap battery
well within your means.

The things I want to talk about to -day
concerns just the sort of way we may make
use of these improvements, particularly in
valve design. Particularly the pentode.
Particularly the pentode as a combined
detector and power output valVe-one
bottle giving detection, ampliffcation and
enough power to work a loudspeaker direct.

A pentode will, of course, function as a
detector. You see, any grid which is made
to go, positive sucks electrons into it, and
you get grid current. The grid current is,
after a certain value of voltage has been
passed, proportional to the value of the
positive you put on the grid.

One -Valve Amplifier.
If you have a high resistance in the grid

circuit and you make grid current, then
that current which must perforce flow
through that high resistance puts negative
on the grid. That's the principle of grid -
leak rectification.

The signal comes along, makes grid
current on the positive swings, this grid

current flows in a high resistance which
puts negative on the grid and the amount
of negative is proportional to the signal
intensity.

So the anode current in the valve de-
creases in proportion as the high -frequency
signal applied to the grid increases. Almost
any valve will do this for you, more or less.

A pentode does it beautifully and,
moreover, thanks to its high magnification,
it does it efficiently. If you can magnify

* *
After paying a tribute to the
modern technicians, P. P. Eckersley
settles down this week to talk about
pentodes. He outlines a new type
of set which uses a pentode as com-
bined output valve and detector,
and also utters a warning about the
effect of reshuffling Europe's wave-

lengths.
* '*

your signal to about 3 volts to apply to
your pentode grid, you've got a detector
plus an amplifier and you can connect
your loudspeaker slap in the, anode circuit
of that pentode.

Visualising a Circuit.
Well, perhaps not quite so slappy as

that, because you've got to have a choke

THE GRID LEAK'S FUNCTION

" Current which must perforce flow through the
(grid) resistance puts negative on the grid.
That's the principle of grid -leak rectification."

to prevent the high frequency from pro-
ducing nasty dampings on its input circuit.

I see the general outline of a very nice
set. It has a four -ganged condenser,
peak tuned (I'll tell you why later), two
high -frequency magnifiers and a pentode
as combined output and detector, 3 valves
in all.

Why peak tuned and no band-pass?
Well, I've said something about this

before, and it's because, with peak timing.
you get a high ratio of wanted carrier to
unwanted, carrier which you do not get with
band-pass. But it cuts off the top fre-
quencies of modulation, ? Yes, but that's
where the' pentode comes in !

The Birth of a Set.
The pentode is a very high -impedance

valve and the loudspeaker transformer rises
in impedance as the frequency goes up.
So the pentode tries to augment the upper
frequencies while the peak -tuned circuits
tend to diminish them. Result, if you are
clever, an overall flat response.

So here's a set in genesis: a three -valve
set and not bad either. One of these days
I'll give away all my secrets, and design it
for you, and you can have something highly
modern, highly ingenious and redolent with
modern technique. But-and this is a real
secret-I'm waiting until two new inven-
tions become public property, and then-
we'll see !

* *

By the way, I see that some manufac-
turers are going in for the labelled scale,
Brussels here, Motala there, Daventry,
Regionals, Nationals and the rest clearly
marked. What's going to happen when this
new plan-purely courtesy title-gets going
and there's a reshuffle of wavelengths ?

What amazes me is that the rnanufac
turers do not get together and have a voice
in these vast governmental conferences in
order that the trade may have an influence
in deciding the destiny of the service by
which they live.

* * *

I am working a new way of doing broad-
casting altogether-using the wire, in fact.
But that's a baby as yet, and you and I
must always hanker after the hobby.

I do not think, as some manufacturers
appear to, that the wire will be a serious
rival for a long time to come. So it behoves
us to think about the majority. But the
majority has a right to kick, and should be
seriously discouraged by the present state
of European broadcasting.

What's the good of pentode detectors
and peak tuning and better loudspeakers
and all that if the " authorities " cannot
put their house in order ? I'd like to take
a running jump at the politicians of the
Union. They're just mucking up every-
thing. But it's not all over yet, and it
won't be heti& before it's worse.
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THE MIRROR OF THE B.B.C. By 0. H. M.

THE FUTURE OF WIRELESS EXCHANGES
Vacancies at Broadcasting House-B.B.C. Advertising-Reinstituting Piano

Interludes-What Would Happen ?

IMPORTANT moves are taking place
behind the scenes with regard to the
future control of wireless exchanges.

These have grown to become a considerable
industry with subscribers of now about
200,000 and many more to come.

On the face of it the growing popularity
of wireless exchanges would seem to in-
dicate corresponding prosperity. The truth,
however, is that the standard rates of sub-
scription (from is. 6d. per week) really
leave a very small margin, and then only
when the business is conducted not only on
a big scale, but also with great care and
economy. Both the Post Office and the
B.B.C. follow the progress of the exchanges
with keen interest.

The time is not far distant when an

TO CRITICISE THE FILMS

Mr. Oliver Baldwin, the son of the Lord Privy
Seal, is to be the next B.B.C. film critic. If wide
experience of films in particular and life in
general, coupled with unorthodox views on nearly
everything, make a good critic, Mr. Baldwin

should be worth listening to.

attempt will be made to bring the exchanges
either into the orbit of the Post Office or
that of the B.B.C. I do not see this happen-
ing the -new Charter of the B:B.C. for
the period beginning January 1st, 1937,
has been approved by Parliament.

Jobs in the B.B.C.
Current schemes of reorganisation and

development are creating an exceptional
number of fresh opportunities of employ-
ment in the B.B.C. It is true that the exist-
ing staff is being reabsorbed and promoted
wherever possible, but vacancies none the
less are occurring and will occur in con-
siderable number, mostly on the executive
side.

This naturally raises the question of bow
vacancies are filled. If one asks the B.B.C.
one is informed that fortunately that in-
stitution is not tied by any civil service
red tape or, for that matter, by any rigid
regulations in the selection of its staff.

Probably it is a good thing for broad.
casting that B.B.C. officials are not civil
servants. I am not sure, however, that it is
entirely beneficial to broadcasting or to
public confidence that there should be no
established practice of the public notifica-
tion of vacancies.

Broadcast Advertisements.
There is shortly to be a new phase in the

controversy about broadcast advertise-
ments.

Much has been heard of late of the
iniquity of Continental stations broad-
casting in English to advertise British
goods in England. Now, however, atten-
tion has been directed to the persistent
advertising by the B.B.C. of its own publi-
cations, most of which are in competition

with outside enterprises debarred from the
microphone. -

The B.B.C. will have to consider whether
it will not be desirable in the long run to
establish a consistent policy towards adver-
tisements by putting its own house in order.
Incidentally, listeners would be enormously
relieved at the disappearance of this per-
sistent pushing of the B.B.C.'s commercial
products.

Programme Gaps.
My correspondence leaves no doubt of

the growing irritation of the public with
the long, silent gaps in the programmes

FIRST!
A lady's voice
has recently
been heard
announcing
B.B.C. p r o -
grammes. It
belongs to Mrs.
Giles Borrett,
who has prev-
iously acted in
radio plays
and has now
been chosen
as London's
first woman

announcer.

which apparently the B.B.C. seem to pride
themselves about. Gaps are now frequently
of from five to seven minutes in duration.

There was a time when these were filled
by Cecil Dixon and others playing delight-
ful piano music. These interludes, as they
were called, became one of the most enjoy-
able parts of the programmes.

Suddenly they were dropped without
adequate explanation. Since that time the
tendency has been for the silent intervals to
increase.

Not long ago an attempt was made by
the Music Department of Broadcasting
House to reinstitute the piano interludes,

(Continued on page 803.)

IWONDER whether Hilaire Belloc
chose a Sieveking production for
his " Mr. Petre," and, if he did,

why he thought it needed the help of
an organ, a dozen bars of hurdy-gurdy
music repeated ad lib., and a full score
of effects to get it over. Or did he have
all these things thrust upon him ?

Lance Sieveking is a great believer
in effects. It says very little for the
power of Mr. Belloe's prose that it
should be thought necessary to give it
any support, if you can call these
noisesome things support..

I do not condemn effects entirely,
but they must be used skilfully, other-
wise they defeat their own ends. Let
me explain what I mean.

Immediately I hear that train, for
instance, my thoughts fly to the old
G.E.R. line, anywhere between Liver-
pool Street and Chingford. London
has its characteristic smells. L.N.E.R.
locomotives make different noises from
L.M.S. ones. Boat -train locomotives,
on the other hand, have a noise entirely
their own ; and when Mr. Peter Blag-
den steps off a Channel boat and
boards a train shunting through Wood
Street, the chain of continuity is im-
mediately broken.

If Mr. Sieveking is out for realism
he must recognise that, just as there
are smells and smells, so there are loco-
motive noises and locomotive noises.
Obviously one smell won't do for all
smells nor one noise for all noises.
These need proper selection.

I do not object to all the effects

THE LISTENER'S NOTEBOOK
Frank comments on recent programmes and on

microphone personalities of the moment.

employed in " Mr. Petre." The dock-
ing at Dover, or wherever it was, was
all that could be desired. Nothing was
held up to let the gulls do their little
bit or the porteurs earn their bobs ;
but when the play is well under way
it is annoying to have an Italian organ -
grinder, complete with monkey, step
right in front of you to obliterate your
view and to interrupt your train of
thought.

It is worthy, I think, to record my
impressions of the lady announcer in
action. A pleasing, resonant voice
announced Mr. Christopher Stone's
weekly recital of gramophone records,
then the broadcast of the chairing cere-
mony of the Royal National Eisteddfod
of. Wales, and, lastly, Evensong from
Westminster Abbey.

I had to chuckle when she announced
the anthem to be sung at this Evensong
-" Turn Back, 0 Man." Strange
coincidence, that!

S.

Imagination is a useful asset where
broadcasting is concerned. Personally
I would rather have the opportunity of
using my imagination to the full than

to have the help of effects whose suit-
ability is the opinion of one individual.

The last time I heard Mr. Lloyd
George broadcast (in English) I was
convinced be had lost a good deal of
his vigour. His presidential address
from Wrexham (described by the
announcer as one of his rare speeches)
corrected that view.

Speaking to his own people, in their
own tongue, on this tremendous occasion
of the ' National," he was able to
recapture the spirit and vigour that
were his in the heyday of his political
career. Well, that's how it struck me,

Didn't you like the Chairing Song,
too ? With Madam Evans there was
none of the artificiality or affectation
characteristic of so many sopranos we
hear over the air. Just beautiful
singing, pure and unalloyed. She was
encored, and she sang again. And was
it with a Scotch air that she obliged ?
Surely not!

«

Dare I suggest that Christopher
Stone is wasted talent as long as he
confines himself to gramophone re-

citals? While scores of people could do
this job adequately; very few could
have given that preliminary talk on
the proms as well as he did.

He revealed such a perfect under-
standing of the ordinary listener's
mind that it seems a tragedy he isn't
given wider scope for his rare talent.
In manner he was no less successful.

I can offer no greater praise than by
saying that in this talk Christopher
Stone was reminiscent of A. J. Alan
and S. P. B. Male at their best. The
resemblance to these two popular
broadcasters was, at times, very
striking.

Talking of understanding reminds
me of an incident, now a week or so
old, when the B.B.C. showed a com-
plete lack of it. It was the occasion of
the Chief Scout's talk from Goedoelloe.

You remember it ? The talk that
didn't come off in spite of a prolonged
wait. It is about the worst incident
I've experienced during several years
of listening -in.

I suppose it can all be explained
satisfactorily ; but as the one or two
official announcements during the wait
were at their best only half-truths, nor
was the B.B.C.'s threat to resume the
scheduled programme at 9.25 pan., if
the Chief Scout was found, kept, one
felt one had been fooled.

The B.B.C. helped to while away the
time by putting on a couple of records
-absurd records for the occasion. It

(Continued on page 804.)
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"Whatever circuit it is,
the Screened Pentode
will plug into it."

That is the wonderful fact about this remarkable new Mullard Valve. Whatever the A.C. circuit, however
old, however new, however many valves, this new H.F. Pentode will plug into if, will modernise it, will
rentodise it. Because that's the new ideal in circuit design - complete Pentodisafion. Pentode -Detector -

Pentode means Pentode power in the first stage as well as in the final stage. Mullard Research first
introduced the Pentode type of valve and gave Pentode rower to the L.F. stage. Now if comes along
with Pentode for the H.F. stage. Ask your dealer about if. Ws going to do a great deal for your receiver.

ASK T.S.D. Whenever you want advice about your set or about your valves --ask T.S.D.-Mullard Technical Service

Department-always at your service. You're under no obligation whatsoever. We help ourselves by helping you.

When writing, whether your problem is big or small, give every detail, and address your envelope to T.S.D., Ref. C.B.N.

THE NEW SCREENED PENTODE

Mullard
THE  MASTER  VALVE

7G5

Th3 Mullard Wheless .5er eicc Co., Lid I rd House, Charing Cross Road, London, W .2
Ark;
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COLVERN FERROCART COLS.
Made under licence franc the patentee, Hosea Vogt.

tr-7-17Th

SPECIAL G Type GANGED COILS
Complete with gramophone and wave change switch

Two Gang 25/-
I b ree Gang . . 376.
Four Gang .. 50/ -

en and off Switch if required 1 6 extra. State if
required ,for battery or mains receivers. '

COLPAK Type H
Comprising Ferrocart G
type Coils, Tuning Con-
denser, Gramophone and
on and off Switch (state
if required for battery or

mains receivers).
Coils can be supplied for
1 SGHF stage receivers
with Band Pass filter
or Band Pass filter and
Oscillator Coil for Super-

heterodyne receivers.
Price 5716

STANDARD Type F
GANGED COILS

Two Gang
Three Gang
Four Gang
Single Coils

25/-
37/6
50/-
12/6

COLPAK Type H

COLVERDYNE FERROCART
INTERMEDIATES

Type F C rro 12' 6 eachType F C xso
With universal mounting bracket, limited
capacity adjustment and band pass coupling

RADIOLYMPIA
August 15th -24th.

SEE OUR STAND No. 56
Send for the Cotvern Ferrocart Booklet.

ontrolled externally.

COLVERN LIMITED, MAWNEYS ROAD, ROMFORD, ESSEX
London Wholesale Depot . 150, King's Cross Road, London, W.0 1

hIrqrrel
ircclor

It I

I have produced
IINIESIIALKIAIL

RIALITES

SUPER AERIAL

II 5trcl

THE success of Aerialite Aerial Wire last season .so,
convinced me that wireless enthusiasts definitely'

appreciate every. step yade in the progress of radio repro-
duction, that I have now produced a saner aerial, .

LEVENSTRAND, which 'BETTERS THE BEST.
This super aerial has a larger copper surface than
any other on the market, which ensures better
results than have ever been possible"before.
DOuble thickness of the now famous Aerialite
covering ensures . perfect insulation, and 'nut
Stupendous offer of £200 FREE LIGHTNING
INSURANCE with every coil is your. :guarantee
arid safeguard from lightning. LEVENSTRAND
is absolutely, .guaranteed to give better results,
snore stations and greater volume.

THERE IS NO STEEL WIRE IN
LEVENSTRAND.

50 ft. 1 /9, 75 ft. 2/6, roo ft. 3/6.

PIEIRCOLI1CIE E/11477-1 71/BE
AIL -COPPER

PERCOLITE proves how all important -is .a good earth. This reproved
chemical earth gives; remarkable result's compared with any other.
Percolite will defrnitc_ly improve reception and is the world's best earth
by test. Simple to fix, Percolite is the earth_ that gets right irjo /6
down to it. PRICE Ar..1/
AERIALITE 7 -STRAND PURE COPPER AERIAL. You can still
obtain AERIALITE 7 -strand Pure Copper Aerial Wire in boxes. Prices :
5o ft. 1/3, 75 ft. 1/10, too ft. 2/5.. From yom- dealer or direct from :

D Copper Wire

200
MEE
ENSIMARI

AERIALITE Lr.! AERIALITE HOUSE
AMBER ST., MANCHESTER

/ompine,,

OWIGITIFI

THE BEST BETWEEN
AERIAL AND EARTH
The HIVAC range comprises a series of
first quality inekpensive 2 -volt valves
that are second to none for efficiency..
Whatever the circuit, there's a HIVAC
to suit. For efficiency with economy, fit
HIVAC in all stages.

THE HIVAC VALVE GUIDE " P "
gives our complete range and a ccm-
parative table of equivalent. high
- efficiency valves at low cost.

WRITE NOW FOR A FREE COPY
Here are 5 types for Modern Circuits:
H210-Grid Det. or Oscil-

lator in Superhets.
L210-151 stage L.F. Am-

plifier or Anode Bend Det.
and Driver.

B220-Clan-B.Anode-anode
load I4,500. A.C. output
in milliwatts, 1,250.

VS210-Vari-me H F. Am-
plifier

Y220-Multi-Grid, low con-
turription. 12/6

IMPORTANT.-Hivac Valves are
British Made in our own Factory.
From all dealers. If any difficulty, send
us P.O. and address of nearest dealer.

STAND 108 RADIOLYMPIA

THE SCIENTIFIC
AIL V IE

4/6

10/6

HIGH VACUUM VALVE Co., Ltd.,
113-117.Farringdon Er ad, E.C.1.
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ONE of the most striking features of the
Exhibition this year is the tremendous
progress that has been made in the

design of commercial ieceivers.
Never before haves° many new principles

of reception been concentrated in a single
exhibition ; never before has the intending
purchaser had such tempting bait as that
which is offered on the Olympia stands of
almost all of the commercial set manu-
facturers.

Considering for the moment the question
of sets alone, the Exhibition is one of which
the industry can justly be proud. It will
stand out in the annals of radio as one of
the most progressive shows that has ever
been staged, and not without ample
justification.

For quick to seize upon the manifold
advantages of all the new valve and coil
developments of tie past six months, the
commercial set manufacturers have worked

THE
VARLEY
SUPERHET
RADIO-
GRAM
A fine five -
valve superhet-
erodyne receiver
employing auto-
matic -volume
control and one -
dial tuning. It
is designed for
A.C. mains,
using a syn-
chronous motor
and specially de-
signed moving -
coil speaker.
As handsome in
appearance as it
is excellent in

design.

with feverish but exacting haste upon the
production of what must now be considered
as the finest sets in the world. And they're
British !

But the glad tidings do not end there.
What is perhaps one of the most encour-

aging signs of the times is the present
almost amazingly low level of prices.
Increased production facilities consequent
upon the rapidly expanding demand for
good sets have helped to bring down the
manufacturers' overhead charges, and the
results have been passed on to the public
in the welcome form of substantially
reduced prices.

An Inspiring Show.
It is desirable to mention that fact

because there is a tendency to regard lower
prices as an indication of poorer quality.
Actually quite the reverse is the case.
The standard of commercial receivers
generally, as is so strikingly exemplified in
the exhibits at Olympia, has never been
higher.

From the finish of the cabinet work to

the finer details of circuit design the
galaxy of sets displayed is second to none.
It is a most inspiring show, and those of
you who have already paid a visit to
Olympia will not have any difficulty in
agreeing with us. As for the others-well,
there are still a few more days before the
doors at Hammersmith are finally closed,

TELSEN
The appearance
a n d performance
of this addition to
the Telsen show
range are well up
to the standard,
which listeners
have come to
expect from the
famous house
which made the
" Golden Voice."

Never before have the commercial set
manufacturers been able to offer such a
remarkable display as Olympia, 1933,

provides,
The innumerable developments of the
past six months have been combined
with an all-round reduction off prices.
Cheaper costs-better quality that is

the tendency for the coming season.

By G. T. KELSEY.

MARCONI-
PHONE
MODEL
260
Battery users are
remarkably
well catered for
by this Marconi -
phone receiver,
which has a
moving -coil

 speaker, and is
a fine example
of how good
really good
workmanship

can be !

and if you can possibly get along your visit
will be amply rewarded.

Meanwhile, a brief survey of the most
outstanding changes will not be without
interest, especially to those to whom a visit
to Olympia is out of the question.

Considering the Exhibition as a whole,
there are three major aspects of the present
tendencies in commercial receiver design
which cannot fail to impress. The first is
the tremendous come -back that has been
staged by the superhet.

H.M.V. CONCERT SEVEN
Another example of superheterodyne design
incorporating automatic -volume control. Static
suppressor and threshold -sensitivity control are
other features of this worthy product of a famous

firm.

Almost all of the leading manufacturers
are displaying superhets of one type or
another, which, considering the suitability
of this type of receiver for modern con-
ditions, is not really surprising. But what
is a, welcome surprise is the fact that you
can now buy an all -mains superhet in several
of the leading makes for less than what you
would have had to pay this time last year
for a quite ordinary three-valver.

(Continued on next pyre.)

FERRANTI GLORIA SUPERFIET
An incorporated electric clock and a novel tuning
dial help to make attractive this new Ferranti
design. Yet another example of the popularity
of the superheterodyne circuit in modern de-
sign and one of the best of the 1934 receivers.
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sals"Aer,.*
THE ADVANCE IN SETS

(Continued from previous page.)
* 

Fifteen guineas-the price of a straight-
forward "Three" of twelve months ago-
willnow buy a first-class all -electric super -
het model in any one of a dozen or more
of the leading makes. Ferranti, H.M.V.,
Ekeo, Marconiphone, G.E.C., Varley, etc.-
names that are to radio what the lion is to
a piece of silver-are all producing models
for fifteen guineas or less, and very fine
instruments they are, too !

G.E.C.
SUPERHET
EIGHT
The latest ad-
vances in valve
technique, i n -
eluding H.F.
pentode, double -
diode triode and
" Catkins," are
employed in thisnew mains
receiver, whichalso uses
automatic vol-
ume control andnoise -sup-
pression appar-

atus.

But in the wave of enthusiasm for
reasonably priced supers of the all -electric
type the manufacturers have by no means
neglected the battery user. Indeed, the
amount of attention that has been given
to the requirements of those without mains
is strikingly in evidence in the number of
excellent designs exhibited. It is the second
of the three major impressions which
become implanted in the mind of the
visitor to Olympia.

It is true to say that Class B is all the
rage in so far as commercial receivers of
the battery -operated type are concerned;.
but then, when one considers the manifold
advantages of this method of amplification,
that is a welcome state of affairs which was
only to be expected.

renefiling Eattery Users.
The " Class B " slogan of " mains output

from a battery set " is one that is bound to
catch on, especially in view of the fact that
in all important respects it is true. More-
over, the question of increased economy
of operation which results from the use
of this method is one that will be considered
by many people as of equal, even if not of
greater, importance than that of quality of
reproduction.

Class B definitely does put battery
sets on a par with certain of those of the
mains types, and on this score alone the
commercial receivers in which it is employed
are bound to come very much into the lime-
light during the coming season.

Notable examples, which you can see
for yourself at Olympia, are the Cossor
" Class B " console model 3456, a four-
valver costing £9 19s. ; the Portadyne
P.B.5, a five -valve portable in the 13 -
guinea class ;-the Clarke's " Atlas Class B "
four, an excellent instrument giving an
output of 24 watts and retailing at
£11 _.17s. 6d. ; the Ferranti " Mercia,"
five -valve superhet portable at 16 guineas ;
the G.E.C. Superhet Six," an ambitious
battery model at the remarkably low price

COSSOR
"CLASS B"
FOUR
"Class B"
amplification has
been used to the
very best advant-
age in the Cossor
receiver shown
here, a receiver
which is m o
ambitious in
appearance than
the ordinary run
of battery models.
Single -dial c o n-
trol, moving -coil
speaker and the
new Cossor
method of wave -
changing are
other features of
a design which

.will enhance,
without doubt, the
Cossor reputation.

of £14 17s. 6d. ; and the Lissen " Sky-
scraper 7," which, at £11 10s. complete, is,
from the point of view of price, perhaps the
most outstanding design of the whole show.
In every one of these instances " Class B "
output is employed.

CLARKE'S ATLAS B4
Here, again, Class B has been well employed
in a four -valve receiver with an output of 2
watts. The cabinet design is significant as show-
ing the complete abolition of convention and an
entirely successful attempt to link beauty and

utility.

Two other shining examples of the tre-
mendous progress that has been made in
the design of battery -operated sets are the
Columbia model 1001 C.Q.A. Four and the
Marconiphone model " 260."

R.I.
MADRIGAL
SUPERHET
RADIO-
GRAM
The work that
has been put
into making
this receiver
among the very
best, in appear-
ance, of the
show models
has been equally
expended on
the design and
construction. A
superheterodyne
circuit is againemployed,
attention h a s
been given to
noise suppres-
sion and a
moving -coil
speaker is in-
corporated. An
addition to the
R.I. range of
which makers
and listeners
alike may well

be proud.

The Columbia set, which is priced at
11 guineas, employs an improved form of
quiescent push-pull output; and in the
design of the Marconiphone model, which
costs £11 17s. 6d., the output takes the
form of what, to give it a non -technical
description, is a cross between Q.P.P. and
Class B.

It is a development by the Marconiphone
engineers, and, like the scheme employed
in the Columbia 1001, it is every bit as
successful as the orthodox " Class B "
method.-

In the case of almost all of these modern
battery:operated sets it is interesting to
note that the average H.T. consumption
is in the neighbourhood of 10 milliamps,
a figure which in many cases is actually
less than was required for the operation of a
set of twelve months ago, and which was
then capable of giving only half the output.
No wonder that " Class B " and the other
equally successful economy schemes have
caught on!

Studying Appearances.
The third welcome feature of this year's

designs is purely a domestic one. Never
before have such painstaking efforts been
made by the manufacturers in the matter
of cabinet work.

The general tendency seems to be
towards cabinets that are restrainedly
modern in appearance, but, irrespective of
the question of design, real cabinet crafts-
manship is evident in almost every one of

COLUMBIA
BATTERY
RADIO-
GRAM
The first battery

to be
produced by
Columbia - the"C.Q. A '-
employs p en-
todes in push-
pull for both
radio and gram-
ophoneworking.
T h e Columbiapick-up, of
course, is used,
and the whole
instrument i s
certain to be
welcomed as
well worthy of
the name it

bears.

the models exhibited. A determined effort
has been made to establish a complete
breakaway from the unconventional and,
in many cases, uninteresting -looking designs
to which the industry has been fettered for
years.

With what measure of success the
attempt has been made you can judge for
yourself from the pictures accompanying
this article, or, better still, by a visit to
Olympia. But, under whatever circum-
stances you examine them, you will be
forced to the conclusion that a modern
radio instrument is very definitely an asset
to any furnishing scheme.

Definitely, this year's sets are second to
none, and the intending purchaser who up
to now has pursued the " wait -and -see "
policy will have to wait a very long time
for anything appreciably better than the
models which are now available. Buy now,
at the present low -price levels, for there is a
a possibility that prices may ultimately rise.
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ZELOS VARIABLE CONDENSER

A superb component, possessing extreme rigidity

of construction, mechanical perfection of moving

parts and high electrical efficiency.

Negligible H.F. loss, large accessible

terminals, shaft provides easy
ganging. Capacity '8005. EACH

PRODUCTS
Write for the new

1933,4 CATALOGUE to be published shortly.

769

"When
better

Condensers
are
possible
III
build
them"
Graham Farish.

Advertisement of GRAHAM FARISH LTD., Maso:is
Export Office :1112 Fenchorch St., E.C.3.

LITLO S
VARIABLE CONDENSER
Compact and efficient. Accurately
gauged bakelite dielectrics and solid
brass pigtail connections to moving
vanes. All capacities up to '0005 mfd.
in tuning straight-line capacity and
differential types. Each 2/-

7611.W. GOF 14-7..SA,14 04i4:1
rrot_A li,

c°Nc.'N5......vg

FIXED CONDENSER
In a complete range of capacities,
upright or flat mounting. Every
condenser is tested on 750 volts D.C.
Capacities accurate within fine limits.

1 /-
1 /6

'00005 mfd. to 004 mfd.
005 m'cl. to 0I mfd. -

Ensure a safe and efficient Aerial and
Earth. The new AEROFICIENT

KIT provides all you reed.
6/6 Compete.

Hill, BROML,SY, K.e n t .
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THE NEW GER
BROADCASTING

AAGUILLILAND
This article gives a short resume of the latest broadcasting developments in Germany, and discusses the effects of Nazi

radio on neighbouring countries. It incorporates an interview with Eugen Hadamovsky, Germany's new radio dictator.

SINCE July of last year, when the German
government -of the day decided to
reorganise radio to obtain full control

of the broadcasting system, keen obsurvers
have been waiting for the new organisation
to settle down. Last November new
statutes were issued, and almost simul-
taneously the Political Broadcast Com-
missioner resigned. Finally the complete
reorganisation plan of the" time was upset
by the advent of the National Socialist
government.

On January 30th Dr. Krukenberg took
over, and later started a big " cleansing "
action. This led to the resignation of some
300 persons hitherto employed by the
broadcasters.

Creating a New Regime.
Every one of the old programme directors

and a great number of the managing
directors and heads of departments were
among this number. Well -tried National
Socialists took their places.

But the National Socialist broadcasting
experts were not content. German radio,
they felt, was not wholly theirs. Traces of
the old traditions remained. In June, 1933,
the post of radio commissioner was abol-
ished, an outward sign of the new relation-
ship between government and broadcasters.

Shortly afterwards Chancellor Hitler, in
a decree dated June 30th, put an end to
the period of transition by officially placing

CONTROLS 'GERMANY'S DAVENTRY'

The direction of the German National station's
Programmes is under Otto G. Stoffregen.

the control of German broadcasting in the
hands of the newly appointed Minister for
the Enlightenment of the People and of
Propaganda.

A few days later this Ministry obtained
full control of all those organisations and

MUNICH'S PROGRAMME DIRECTOR

Richard Kolb, a former radio critic, has now been
given the opportunity of translating his theories
bit*, practice, as the post of programme director
at Munich has been accorded him by the regime.

persons closely connected with broadcast-
ing which exist- outside the broadcasting
companies, viz., radio manufacturers, radio
trade, radio critics, radio Press, television,
listeners as far as they are organised.
A National Socialist " Reichs-Rundfunk-
Einheit " (a "Unit") was formed, counting
the above organisations as members.

And again, some two days later, Dr.
Krukenberg was sent on leave and Mr.
Eugen Hadamovsky was appointed his
successor as managing director of the
Reichs-Rundfunk-Gesellschaft. This ap-
pointment sets the seal on the old order of
things in German radio.

Mass Propaganda.
Unlike Russian radio, German stations

are situated in the centre of Europe.
Whatever uses they are put to immediately
affect surrounding countries, and also the
general development of broadcasting on
the Continent.

Now German radio has become wholly
National Socialist. Persons not embrac-
ing the cause wholeheartedly have been
and will be (swept away mercilessly, for
German radio has been given the most
important job that any means of mass
propaganda has ever been given: the task
of winning over to the cause of National

Socialism those parts of the German people
which have not already embraced in their
innermost hearts the cause of Adolf Hitler.

The very fact that the countries sur-
rounding Germany are opposed to the new
rule as far as it would attempt to affect
their nationals gives ample ground for
present and future friction.

Already Czecho-Slovakia has prohibited
the listening -in to German stations outside
the immediate circle of the licenee-owner's
family. Should he have guests ill his house
he must not switch on a German programme
without making himself subject. to prose-
cution. This is only one case in point.

The Men in Control.
Who, then, are the new men in German

radio, and what will be the result of their
influence ?

Dr. Goebbels, the Minister of Propaganda,
is the supreme head. He has officially
declared that he considers news broadcasts
by certain foreign -to -Germany stations to
be aimed at Germany ; he has termed it
" provocative propaganda against Ger-
many," and he has announced " effective
counter -propaganda."

Immediately under Dr. Goebbels we
have Mr. Horst Dressler -Andress, head
of the radio organisation of the National
Socialist Party, and at the same time head
of the radio department.in the Ministry for

(Continued on page 772.)

A BROADCAST INTERVIEW

Eugen Hadamovsky, described as Germany's
radio dictator, at the microphone, being inter-

viewed by a radio reporter.
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Wherever
wireless
terms are
understood

"Ohmite"
means

"The
Best
Resistance"

OH M ITE RSISTANCES

The most popular and efficient type of fixed
resistance for all general purposes. "Better
than wire wound." All values,
50 ohms to 5 megohms.

HEAVY DUTY TYPE 2/3

GRAHAM

" Better than
wire wound."

Safe maximum current
carrying capacity of

Ohmites."
100° F Temperature Rise

Ohm,. Milliamps. Ohms. Milliamps.
1,000 40 20,000 8
2.000 35 30,000 6.75
3,000 29 40,000 6
4,000 24 50,000 5'5
5,000 20'25 60,000 5

10,000 12 80,000 4'24
Other values

100,000 3.5pro rata

Safe maximum current
carrying capacity of
" Ohmites " Heavy Duty

Type.
100° F Temperature Rise

Ohms. Milliamps. Ohms. Milliamps.
1,000 80 20,000 16
2,000 70 30,000 13'5
3 000 58 40,000 12
4,000 48 50,000 11

5,000 40'5 60,000 10
10,000 24 80,000 8'48
Other values

pro rata 100,000 7

Ensure a safe and efficient
Aerial and Earth. The new
AFROFICIENT KIT provides
all you need. Complete 6/6
Send for copy of new Cato -

toque ready shortly.

Advertisement of GRAHAM FARISH, LTD., Masons Hill, BROMLEY, Kent
Export O'ce. 11/12, Fenchurch strata, E.C.3 A
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THE NEW GERMAN
BROADCASTING
(Continued from page 770.)***** ar

Propaganda. Next to him we have Mr.
Eugen Hadamovsky, Director of Trans-
missions, managing director of the Reichs-
Rundfunk-Gesellschaft, and organiser of all
the big German government broadcasts.

Eugen Hadamovsky is 28 years old. He
is a native of Berlin, and has been active in
politics since his student days. He was the
originator of the National Socialist radio
listeners' organisation.

In May of this year he published an in-
teresting book in which he lays down his
creed on propaganda and political power.
In one of the chapters he forecast the
development which German broadcasting
has just been subjected to.

Explaining His Ideals.
Mr. Hadamovsky has the deep-set, dark

eyes and tbe ascetic features of the fanatic.
We believe him when he announced that in
fuinre German broadcasting would only
harbour " servants of the cause."

In an interview which he kindly granted
me, he explained his ideals. Broadcasting
is a means of influencing the minds of the
masses, and is therefore a force which
would make this possible. But beyond that
and to the same ends all those concerned
with broadcasting must follow the " Leader"
(Fildirer); therefore the " Unit " was created,
by means of which broadcasters, manufac-
turers, trade, critics and listeners are kept
together.

GERMANY'S RADIO DICTATOR

Twenty-eight years of age, Eugen Hadamovsky
has the destiny of German broadcasting in his
hands. His intention is to employ radio as the
servant of the National Socialist cause, and no
criticism of the new order will be permitted via

German microphones.

If he succeeds, and there seems little
room for doubt, German broadcasting will

certainly become the most importat
instrument in the hands of the German
government, as from first director to last
listener, from manufacturer 'to trader,
from publisher to critic all are organised in
the big " UNIT." -

Does this mean that political broadcasts
will occupy the largest part of the pro-
grammes ? Hadamovsky told me that
this would not be the case. An oveidose
would be fatal. For what would be the
use of programmes which nobody would
listen to ? On the other hand, no item dare
be against National Socialist principles.

Effect on Murk Peace.
I already stressed the danger of National

Socialist broadcasting to the peace of the
European ether. Unluckily, or perhaps
luckily, broadcasting does not need national
frontiers.

So that the moment the Munich station,
for instance, starts a series of broadcasts
on conditions in Austria viewed from' the
National Socialist point of view, Austria
will retaliate by counter -broadcasts. If
the broadcast is found to be seriously
offending, some poor ambassador has to
protest, and nothing ever happens.

The new regime has been merciless in its
treatment of exponents of the old. An old
building has been demolished, and no man
could do that without breaking something.

A new building is in the course of
construction. Eugen Hadamovsky, Horst
Dressler -Andress, Otto Gott Stoffregen
(programme director Deutschlandsender),
Richard Kolb (radio critic and author
since 1924, now programme director in
Munich) are the names of the architects.

HITLER'S NATIONAL
SET

Our Berlin correspondent gives
exclusive information and circuit
details of the new broadcasting
receiver which the German Chan-
cellor has ordered the radio in-
dustry to manufacture at a price
within the reach of every German.

RE German Ministry for PropagandaT considers radio the best means of
keeping in close touch with the people

and influencing them. But what is the
use of broadcasting if you haven't got a
goodly percentage of listeners ? Germany
only has about six per cent listeners
against Great Britain's over ten per cent.

FOR THE GERMAN PEOPLE

It enables Hitler to speak to every home.

'The new German government has been
unable to lower the licence fee of two
marks a month (24 shillings a year, at par),
but it has exercised its influence with the
radio industry to produce a really good low-
priced receiver which will
enable loudspeaker recep-
tion of one regional and the
Konigs Wusterhausen
station, at the very least,
in all parts of Germany.

Mass Produced.
The set, which will be

manufactured according to a
design and drawings issued
by theManufacturers'
Association's central office,
will cost 76 marks, com-
plete with valves and loud-
speaker, and this small
sum can be paid in instal-
ments, if desired. All the
28 German firms will pro-
duce the set, each firm
getting a certain quota.
Output will be centrally
checked to obtain uni-
formity. Traders and
manufacturers have been
asked to cut their profits to a minimum
for this set ; on the other hand, the design
is such that room remains for a better
quality set for those who wish to pay for it.

Available in Thres Typ s.
The set will be made in three types, all

of which will be on the market in time
for the opening of the German Radio
Exhibition. The A.C. mains type is to be

MODELS

made in the largest number. The. D.C.
type follows, and the battery type will be
last. The mains sets employ two valves
each (D.C. 20 -volt type, A.C., one indirectly
heated ; one directly heated pentode

F01 MAINS AN) BkITERTE3

The receivers will be available in mains and battery types, the two
mains versions being shown above. On the left is the D.O. Model

and in the centre the A.C. Chassis with its cabinet.

valve), and the battery set three valves.
The circuit is straightforward with cap-

acity reaction on aerial, leaky -grid detector,
and a resistance -capacity coupled pentodb
output stage, which supplies 3 watts in the
case of the A.C. model. Battery manufac-
turers are producing a special high -capacity
(2.5 amp, hour) anode battery at the absurd
price of RM. 6.90. A reserve set of valves
will cost 17 marks for A.C. model.
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This is eminently a " breakaway " year, when old circuits are being discarded in favour of new and improved ones.In this illuminating article some of the ingenious arrangements which will provide listeners with better radio
are discussed and the intricacies of modern design made clear.

IF all the circuits of all the sets shown at
Olympia were collected together in
one easy -to -handle book (it would

be a pretty big book, by the way) some
months would still have to be spent before
a complete analysis could be made of them.

NO OVERLOADING

In the H.M.V. " Superhet Selective Five " the
aerial input is controlled by a potentiometer, so
that there is no likelihood of overloading even on

the most powerful nearby transmission.

The wealth of advanced technique and
ingenuity embodied in such a collection is
staggering to contemplate.

Fortunately for the home constructor,
little or no attempt is made to keep all
such information secret. Indeed, most of
the firms freely publish full circuit details
of their sets.

Dissecting Circuits
And the constructor should take advant-

age of the opportunity afforded by this.
With the kind of knowledge gained from a
more or Less careful study of the circuits
published in " P.W." from week to week
he will be able to spend many interesting
moments browsing through the theoretical
expressions of commercial practice.

But he must realise right at the beginning
that it is not so much in broad principles
as in refinements and details that the various

a. . . these refinements and details must
riot be underestimated. They c ons' itute
the major portion of the progress made
in the past few years."

'4.

circuits of similar classes differ the one from
the other.

On the other hand, these refinements
and details must not be underestimated.
They constitute the major portion of the
progress made in the past few years, and
their importance is a measure of the
advancement of British radio.

But let us, in imagination, wander
around the Exhibition and choose quite
haphazardly a few circuits and see what
they embody.

Here is the "Superhet Selective. Five,"
due to H.M.V.-a compacted medley of
vitally useful novelty and refinement if
ever there were one. See if you can dissect
it, removing sections, as it were, and, stage
by stage, unravelling the processes.

Start at the aerial. You will note that
either an ordinary aerial or a mains aerial
can be used, and that the latter is obtained
by joining the aerial terminal, through a
.0003 mfd. condenser, to the mains input of
the set.

The " front door " of the circuit is parti-
cularly interesting. The aerial input is
controlled by a potentiometer (see simplified
circuit, Fig. 1), and reaches the combined
oscillator and first detector valve via a
band-pass arrangement.

Inductances in series with the cathode of
this first valve provide for the " mixer "

VALVE
ADVANCES

The use of multi -electrode
valves as an aid towards
simplifying and improving
set design is increasing.
There are now valves
having as many as five
grids, while other new
types, such as the double -
diode, triode and pentode
are of particular value in
automatic volume control
(A.V.C.) circuits. The valve
shown is the latest Cossor

double -diode pentode.

coupling. And But we will leave the
rest for the constructor himself to unravel.

He will note that a similar kind of aerial
feed figures in that totally different set, the
Columbia C.Q. A. Battery Radiograph, which
is a variable -mu S.G. set with quiescent
push-pull.

But, as a comparison between Fig. 1 and
Fig. 2 plainly shows, the scheme is not
applied in identically the same manner.

It is fascinating to note the multitude of
different applications of the same thing
Take such a simple example as the field
winding of an energised moving -coil loud-
speaker.

You all know one use for' this; adelition-
ally to the building up of a magnetic field
for operating the speaker itself. TO act
as a smoothing choke as well, of course !
You find this in the " Varley Square Peak
Superhet " and many other sets.

But an inspection of the circuit of the
" Cossor All -Electric Receiver Model 533 "
reveals that here the speaker field winding
is also used as an output choke (see Fig. 3).

There is a fairly hefty output valve, and

*

4.

"This is styled 'quiet tuning.' That
is, as the set is tuned from one s'ation
to another there is dead silence, all
background being entirely eliminated."

the anode current taken by this is ample
for the energising purpose.

Yet another second use for a speaker
field winding is to be found in the Ferranti
" Gloria " Superhet, where, in an ingeniously
simple manner, the voltage drop across it
is utilised for providing grid bias. This is
illustrated in skeleton form at Fig. 4.

Grids in Profusion
Some of the diagrams .look rather com-

plicated at first sight. One or two give the
impression of a multi -electrode valve
designer's nightmare !

For instance, we have before us as we
write a circuit in which the first valve has

(Continued on' next page.)

INPUT CONTROL

A special resistance -controlled aerial input is also
employed in the Columbia C.Q.A. battery Radio-
graph, a highly -efficient receiver capable of sup-

plying a large output.
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* *
NEW CIRCUITS AT

OLYMPIA
(Continued from. previous page.)
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five grids and the second valve has three
grids. The third valve possesses only one
grid, but has three anodes. As a fitting
finish the fourth valve embodies three
grids. Therefore, including the cathodes
(for they are all mains valves), there are no
less than 22 electrodes shared by the four
valves instead of the 12 there would be if
they were all triodes !

In the above order the valves in question
are a pentagrid combined oscillator and
mixer, an H.F. pentode, a double -diode
triode arranged to provide automatic
volume control and a pentode output valve.

OUTPUT CHOKE ALSO

0.14
Fieed

F/G. 31

An examination of the Cossor all -electric receiver,
Model 533 circuit reveals the fact that the
speaker field winding is also used as an output

choke.

You cannot absorb such a circuit en bloc
in the way one can a straightforward H.F.
Det. L.F. hook-up. There are too many
overlapping functions. But, taken slowly
and carefully stage by stage, you will not
find it difficult to sort it out.

You will facilitate the process if you can
achieve the knack of disregarding details
not relevant to the main principles of the
circuit.

For example, most of these modern cir-
cuits are liberally studded with fixed con-
densers. But the work of the majority is
merely that of bypassing.

Then all those electrodes : in the penta-
grid two of the grids are nothing but
screening grids, and the same applies to the
pentode. In the double -diode triode two of
the anodes are often joined together to
function as a simple diode in conjunction
with the cathode, which is common to the
other elements in the valve.

As a complete alternative to the above
orgy of valve electrodes you will find it in
the nature of a relief to turn to a circuit
produced by Westinghouse, in which two of
their wonderfully useful Westector " Cold
Valves " appear.

Novel H.T. Economiser
One of these functions as a detector,

while the other operates as an H. T. econo-
miser and reduces the H.T. current when it
is not desired in full for the louder passages.
A valuable and quite original system.

Another circuital development of import-
ance is to be found in the R.I. superhet.
This is styled " quiet tuning." That is, as
the set is tuned from one station to another
there is dead silence, all background being
entirely eliminated.

The way this is done is to paralyse one of
the intermediate valves by applying a

positive bias. But when a station is tuned
in the signal impulse wipes out this bias and
the set springs into life once again.

A new symbol appears in many of the
circuits. At least, if the actual symbol :Is
not new its significance certainly is. We
refer to a tiny inductance symbol that is to
be seen nestling close to the inductance
symbols denoting the field- and moving-coA
windings of loudspeakers.

This symbol indicates 'a " hum -bucking "
coil, the object of which is to prevent hum
from getting into the speaker's speech coil
from the field winding.

Another feature of the modern circuit
diagram is that it tends to employ numerous
" earth " symbols instead Of the single one
that figured invariably in earlier circuits.

This has a special significance beyond the
simplifying of the thawing. It indicates.
or is often intended to indicate, the many
contacts made to the metal chassis and metal
screens.

PROVIDES GRID BIAS

In the case of the Ferranti " Gloria " superhet
the voltage drop across the loudspeaker field is

utilised for providing grid bias.

ADJUSTING A GANGED
RECEIVER.

Some notes on how best to perform
the essential preliminary operation

of trimming a gang -condenser. *
PRACTICALLY

speaking, it is not
advisable to attempt adjusting the
trimmers with' a naked hand, and in

this respect an insulated tool, such as a
screwdriver or a pair of pliers, must be
employed. If preferred, a piece of wood
shaped at one end can be used quite
satisfactorily.

With one of the above tools on hand all
the trimming knobs projecting from either

. the side or top of the condenser, according
to its type:must first of all be screwed in,
as far as is possible, without straining the
threads, then unscrewed about three or
four turns each. In this way the trimmers
are set near enough equal.
A Two -Point Check

At this setting a weak station must be
tuned in on the receiver at the lower end of
the dial at a wavelength of approximately
230 metres, and the trimmers adjusted for
maximum signal strength as though they
were ordinary tuning condensers. When
satisfactory results are obtained, the dial
must be turned to another weak station,
but this time higher up at a wavelength of
about 450 metres.

The trimmers must now be slightly re-
adjusted, and at the same time the listener

should note whether such readjustment
improves reception.

land Con'rol
The above method can be applied to

all condensers where trimmers are provided;
and in some cases where the front section
is controlled from the panel by means of a

FOR
BATTERY USERS

small knob, this must be regarded in the
same way as one of the trimmers and
adjusted as already suggested.

It would; perhaps, be as well to explain
that where a multi-H.F. receiver is to be
ganged the metal covering provided to fit
over the top of the condensers should be fixed
in position during the trimming operation.

CLASS B FOR POWER
AND ECONOMY IN H.T.

The " Class B " method of amplification ha3
found a wide application in the latest battery
designs. With both Class B and Q.P.P. it is
possible to obtain a remarkably generous power
output in return for a comparatively small expen-
diture of H.T. current. Class B works in ecn-

junction with a driver valve (seen above).
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POLISHING PANELS
repolishing an ebonite panel that

I has become scratched, I have dis-
covered that after rubbing down with
the usual No. 0 glasspaper and then
some crocus powder, a real final polish
can be obtained by rubbing the then
partly polished panel with a soft rag
and liquid metal polish.

With a fair amount of " elbow
grease and a liberal amount of
patience, I have succeeded in obtaining
a polish as good as new.

Rub only in one direction, not for-
getting the edges and corners.

LOUDSPEAKER STAND
T HAVE just made a speaker, of the
I corner battle type, which hangs in
my drawing -room, but as I have only

For hanging from the picture rail.

the one speaker, I sometimes desire
to use it in another room, where there
is not a convenient corner to hang it.

I have overcome this difficulty by
getting a pair of wooden feet, such as
are used in making fire screens, and
have slotted each one exactly 5 inch

Thc

Feet for standing baffle on table.

wide, and deep enough _to hold the
baffle firmly ; the whole can then be
stood on the table.

PICK-UP ON PORTABLES
RFADERS who' have a portable

gramophone and a pick-up- are
often faced with the problem of how
best to use them. If the'pick-up is just
screwed on the gramophone, it is found

How a pick-
up may to
used on a
portable

gramophone.
impossible to put the lid down when
playing, and the tinny noise from the
pick-up spoils results. I solved the
problem this way: I unscrewed the lid

MUNI I
willIININIL

end of the wire and make a complete
circle with the pliers, which makes a
loop shaped like object illustrated on
left, enlarged. The correct way is to
place the pliers as before, but only.
make about a quarter of a circle. Then
release the pliers and take a fresh grip.
about an eighth of an inch farther back
before continuing the loop. Pour or
five fresh grips like this and the loop
will form correctly as shown on right.
Hold the wire, short with the left hand
while proceeding.,

CHEAP OIL STONE
MANY readers would, no doubt,

be pleased to find an idea for
making a cheap oil stone for sharpen-
ing small tools. Here it is.

A piece of ordinary slate (as used in
tiles), about 5 in. z. 2 in., is taken. Being
very soft, it can easily be cut to the

V5. W000
SCREWS
C '5una )

Woo°
BASE

An oil -stone made from slate.

ONE GUINEA FOR THE BEST WRINKLE !
Readers are invited to send a short description, with sketch, of any original

and practical radio idea. Each week £1 ls. will be paid for the best Wrinkle
from a reader, and others will be paid for at our usual rates.

Each hint must be on a separate sheet of paper, written on one side of the page
only. Address your hints to the Technical Editor. "Popular Wireless," Tarns
House, Tanis Street, E.C.4, marking the envelope " Recommended Wrinkles."

Will readers please note that the Editor cannot, in any circumstances, guarantee
to return rejected Wrinkles, and that payment for published hints is not made
until ten days after they appear.

The best Wrinkle last week was sent by Mr. L. A. Cooke. 10, Commercial Road,
Hereford, to whom a guinea is being awarded.

off the portable, then put the portable
in a box about 3 in. wider and about

in. higher I made a lid 3 in. deep to
fit the box. A piece of wood was
screwed to the box to fill the extra 3 in.
width (see diagram) and at a height to
enable it to hold the pick-up. The
leather carrying handle is pressed flat.
The gramophone is further fixed by two
screws through the back of the box
into the gramophone. The woodwork
is covered with leatherette paper to
match the gramophone, and the inside
of lid should be preferably covered
with felt. The pick-up and sound box
can both be put on a record together
to try the echo effect mentioned by
Dr. J. H. T. Roberts in " P.W." H
the portable is wanted in the summer,
all one has to do is to take the two
screws out of the back, lift the gramo-
phone up and out of the box and screw
the lid on again.

MAKING LOOPS IN WIRE
MINE people out of ten make loops
1-`1 in wire the wrong way. They
place the point of the pliers near the

Wrong and right ways of making
loops in wire.

required size. The smoother face can
be smoothed with coarse sandpaper,
finishing with a finer grade. About k in.
from each end tap holes are drilled
(using an old drill) to take an .in.
wood screw. When these holes are
countersunk the stone can be mounted
on a piece of wood about -4 in. By
using a fairly thin lubricating oil on the
stone it can be used in the ordinary

Y1841

VOLTMETER

20:2000
OHMS
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Increasing the ranges of meters.
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way as an oil stone. Care should be
taken in using it, as the slate is very
soft.

SAFE SPADE TAGS
SHORT circuits are often caused by

spade tags slipping from terminals.
This can easily be prevented by
bending the ends of the tag perpendicu-
larly to the remainder. Thus, when the

Bent spade tags will not slip off.

tag is attached to the terminal, the
prongs prevent its removal until the
terminal is sufficiently unscrewed.

DROPPING METER
READINGS

IT often happens that when one is
about to measure voltages in the

neighbourhood of 200-400 volts, it is
found that the voltmeters available
have only a range of 120 to 150 volts.
I find the following method very useful
in increasing the range of a 'meter.

A variable resistance of about 2,000
ohms is joined, as shown, either to the
high- or low -scale reading positive ter-
minal. The terminals A and B are
placed across an H.T. battery of, say,
50 volts, the variable resistances
placed all out, and the number of
divisions on the scale past over by the
needle noted.

Suppose the needle reads 50 volts
f e 5 divisions, and the 'meter range is
to be increased from 120 to 600 volts,
i.e., we wish to increase the range five
times. The variable resistance is in-
creased gradually until the 'needle is
covering only one division on the scale. -
The resistance is left at this value and
the main terminals connected across
the voltage to he measured. Suppose
the needle flicks up to the SO -volt
mark we can find the actual voltage
by multiplying by 5, i.e., there is a

potential of 400 volts.
In a similar manner

we could increase the
range of an ammeter.
The. connections are as
shown, the value of the
variable resistance in
this case being, at the
most 5-6 ohms.

The procedure for
increasing range is ex-
actly similar to that for
the volt -meter. Care
shottld be taken that
the ammeter is placed
in series with and not
across, or in parallel
with the set. The
'meter and resistance
can be attractively
housed in a small
cabinet with the resis-
tance knob covering
a " scale -multiplying "
scale.

It is thus only necess-
ary to set the knob to
a scale covering the
voltage to be measured
and then take the read-
ing.

B

-MR/N

OUTPUT
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To LISSEN, LTD.,
Publicity Dept., ISLEWORTH, MIDDLESEX.

Pease send me FREE CHART of the All- Way!
AC -World "Skyscraper."

NAME

ADDRESS

POP. 234

COUPON BRINGS YOU

FREE CHART

COMPLETE
WITH FOUR

VALVES
1512°6

Awl when you see the Great
Free Chart of the All -Wave All -
World " Skyscraper " 4, which
tells you how to build it and how
to work it and why it gives such
marvellous results, you will
agree at once that it will be wise
of you to build for yourself
rather than buy a factory as-
sembled receiver which cannot
give you these new and intriguing
short wave stations. The FREE
CHART simplifies everything ;
there are pictures of every part,
with every wire numbered, every
hole lettered, every terminal
identified. YOU CAN'T GO
WRONG II But get the Chart
and see for yourself-then build
the Lissen All -Wave All -World

Skyscraper " 4, the SET THAT
SPANS THE WORLD
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AMERICAAUSTRALIAN
ALL ON ONE SET!

DOUBLE BALANCED PENTODE OUTPUT

AND MOVING COIL SPEAKER
At last the day of All -World Radio has arrived, and you can

build with your own hands the first receiver to give you not only
England and Eurepe, but America and Australia direct. The
Lissen Ail -Wave All -World "Skyscraper " 4 tunes from 12 to 2100
metres. It brings two complete new wavelength ranges within
reach of the ordinary listener-stations and programmes which be-
fore he was never able to receive-Ultra Short and Short -Wave
transmissions from the ends of the earth. And remember you get
these stations through Double -Balanced Pentode Output giving
brilliant reproduction on a Moving -Coil Speaker-as much power as
a Mains Set from ordinary high-tension batteries. Lissen have
made this All -Wave All -World Radio available to Home Construc-
tors first, because it brings back the
thrill of conquest to hear America !"
and Australia direct on a set you
have built yourself, it makes you
an enthusiast to realise what a
wonderful thing you have created !

NOW BUILD
THE SET
THAT SPANS

THE WORLD!

MEN

((/
(k4cs

lAktWAIvrt

Kit complete with walnut
Consolette Cabinet and
Moving Coil Speaker

£8 . 2 . 6

S CRAPER
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Did you knew that the response
curve of your ear is rot straight ?
That the ear can supply notes not
emitted by the loudspeaker, and
that it can play tricks with loud and
soft sounds ? These facts are

interestingly dealt with
By J. F. STIRLING.

)c -

ONE of the rather unlooked-for results of
loudspeaker and electrical -reproducer
development in general is the very

considerable advance which has been made
in the scientific knowledge of certain aspects
of the sense of hearing.

Consider the sensitivity of the ear, for
instance. Research has established that a
normal ear is exceedingly sensitive to
changes of pitch, a frequency change of as
little as 0.3 per cent. being discernible by
the normal (and musically untrained) ear.

Again, it is found that the ear is not
evenly sensitive throughout the musical
scale. The average ear reaches its maximum
degree of sensitivity at notes of approxi-
mately 2,000 cycles frequency.

Cut Off in the Ear.
There may be many people known

personally to you who are unable to discern
any musical note when the top key of a good
pianoforte, about 5,000 cycles, is struck.
Such folk only hear the blow of the piano-
forte hammer.

Similarly, there are many people who,
sitting in a church, cannot pick up the
lowest note of the organ (about 30 cycles
frequency) as sound, but who can readily
appreciate it as a species of vibration.

You know, of course, that no musical

CAN YOU HEAR THEM ?

Surprising though it may he. some people are
unable to hear the top notes of the piano.

note is " pure." All notes produced by
musicatinstruments consist of a mixture of
vibrations of varying frequencies. The
lowest frequency, which, incidentally, deter-
mines the pitch of the note, is the funda-
mental.

The higher frequencies (octave, twelfth,
double -octave, and so on) are termed the
overtones, harmonies, or upper -partials, and
their presence in varying degrees along
with the fundamental note gives rise to the
" quality " or " timbre " of the note.

For instance, " Middle C " played on the
pianoforte and on the violin both have the
same fundamental pitch, but they have
entirely different characters or qualities,
due to their different admixtures of
harmonics.

TESTING RESPONSE

It is possible with certain instruments to measure
the comparative response of a loudspeaker at

different frequencies.

It is a very remarkable fact indeed that
the ear is capable of supplying the funda-
mental to a note when only the overtones or
harmonies of the note are present.

Small horn loudspeakers, gramophones of
the old type and similar speaking instru-
ments never used to be able to supply bass
notes much lower in pitch than Middle C
(256 cycles). The fact, therefore, that with
their use we did hear lower notes to some
extent results from the marvellous property
of our ears for actually supplying funda-
mental tones which were entirely absent
from the reproduction.

Curious Property.
Another curious property of the ear is

that it can render itself very sensitive to
faint sounds and very insensitive to
extremely loud sounds.

If, when a certain limit of sound intensity

has been attained, further energy is p -A
. into the vibrating system or mechanism,
there is not much increase in the intensfty
or loudness of the resulting sounds:

In fact, as the intensity, of a source of
sound is increased (particularly when the
sound is deficient in lower rotes) there comes
a point at which the sound produces a
tickling and even an actually painful
sensation in the ears.

Sensitivity of Hearing.
You can easily test the sensitivity of the

hearing to variations in sound -intensity by
connecting a variable resistance across the
terminals of a loudspeaker. Let the subject
of the experiment sit with his back to the
speaker, and then, when you are gradually
varying the resistance placed across the
speaker terminals, get your subject to
inform you immediately he is aware of any
increase or decrease of the sound's intensity.

A few simple experiments in this direction
will pretty soon convince you that not only

Ca C2 Cr C C' C2 C4 I
32 64 128 256 512 1024 2048 4096
A table showing relative frequencies of the
" C's " of the pianoforte keyboard. Sneeessivs
octaves below Middle C are denoted by suffixesC etc.; above Middle C by indices C', etc.

are different pairs of ears of different
sensitivities, but also that, as a general
rule, their power of differentiating between
fine degrees of " loud " and " soft " is very
severely limited.

BATTERY RESISTANCE
A -

TO find the internal resistance of a single
cell, connect a voltmeter (preferably a
moving -coil instrument) across cell to

(N). Now join a resistance R
of known value across cell, obtaining a new
reading which is potential difference across
resistance (Y).

x

Hov. sea can find the internal resietauce of a cell
in a Eimple manner.

Then resistance of cell -
Y

Reading Y should be taken quickly.
Resistance R can be 2 or 4 ohms.
Interesting results can be obtained from

tests of cells in this way. For instance, a
cell from a 100 -volt H.T. battery showed an
internal resistance of 71- ohms, and as there
are some 66 such cells forming the complete
battery, the total resistance will be in
the region of 500 ohms-think of this !-
common to all anode circuits, when work-
ing an ordinary non-decoupled receiver.

One H.T. accumulator cell was then
tested, and found to have an internal
resistance of 15 ohms. Fifty cells, in this
case, make up 100 volts, and the total
resistance amounts to a mere 7.5 ohms.

Moral : Decouple--DECOUPLE

R (X - Y) ohms.
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CONTINUING the constructional details
of the Olympia Super, commenced
last week, we now have to consider

some of the main points concerning the
assembly and wiring and the operation of
the set.

As was seen last- week, the majority of
the components are mounted on the top
of the baseboard, though the fact that the
coil unit is fixed below frees a large area
which is of value in obtaining a compact
yet efficient layout.

Compact Layout.
The three wiring diagrams show clearly

how the various parts are disposed, and the
exact positions of the different components
should he carefully noted. There is no
space to spare, for in order to keep the set

This highly efficient five -valve A.C. all -electric receiver embodies the very latest
developments in superheterodyne technique and will provide a wealth of inter-
ference -free entertainment from stations in every part of Europe. Its superlative
reproduction, amazingly simple control and enormous power place it definitely in
the forefront of modern set design. Constructional details are given below

By the " P.W." RESEARCH DEPARTMENT.

inside moderate dimensions everything has
to be packed carefully into the space avail-
able above and below the baseboard.

At first sight there appears to be a
certain amount of waste space on either
surface of the board ; but this is not actually
so, for the com-
ponents are not only
arranged to give a
compact design:
they are placed to
give efficient opera-
tion. Hence we un-
avoidably get such
areas as that to the
left of the gang con-
denser and that to
the right of the under -baseboard diagram,
both apparently absurdly free from com-
ponents.

In a set of this description the wiring
between the various parts should be kept

as direct as possible, so in your copy of, the
model do not attempt to alter the layout
to make it " prettier " and to fill up the
spaces we have mentioned, for by so doing
you will lengthen the wiring, alter the
orientation of many of the parts and pave

HERE ARE THE CORRECT VALVES
Make lot Det. Oscillator Int. 2nd Det. Output

Cossor .. .. ..
Milliard .. .

Mazda .. .. ..
Marconi .. ..
Osram .. . ..

41M.S.G.
S.4V.A.
A.C..S.G.
M.S.4B.
M.8.4B.

41M.H.L.
354V.
A.C. H.L.
MILS
M.H.4

M.V.S.G.
V.M.4V.
A.C. S.G.V.M.
V.M.S.4
V.M.S.4

41M.H.L.
354V.
A.C. H.L.
M.H.4
M.H.4

M.P./Pen.
Pen.4V.
A.C./Pen.
M.P.T.4
M.P.T.4

the way for possible failure in operation.
Keep the layout as given if you want to
be sure of the results that the set will give.

At first sight it may not be clear what
(Continued on next page.)
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USE THESE PARTS AND MAKES FOR YOUR OLYMPIA SUPER

Component Make used
by Designer

Alternative makes of
suitable specification

recommended by Designer
Component Make used

by Designer
Alternative makes of
suitable specification

recommended by Designer

1 triple -gang tuning con- d.B. " Nugang," 1 350 -ohm resistance with Graham Farish Dubilier
denser

1 Set superhet coils
type A

Colvern K61, K62,
K63

terminals or wire ends
1 250 -ohm resistance with

terminals or wire ends

" Ohmite "
Graham Farish
" Ohmite "

Dubilier

2 Intermediate frequency
transformers

Colvern, type 110 1 10,000 -ohm resistance
with terminals or wire

Graham Farish
" Ohmite "

Dubilier

5 Five -pin valve holders W.B., large type Benjamin, Ferranti, Tel-
sen, Lissen

ends
1 10,000 -ohm potentiometer Bulgin VS32 Lewcos

2 2:mfd. fixed condensers

1 2-mfd. fixed condenser

Telsen W228

Igranic 2231;73

Lissen, Dubilier, T.C.C.,
Ferranti

Ferranti, T.C.C., Lissen,
Dubilier

and switch combined
1 L.F. transformer
1 L.F. choke
1 H.F. choke

Ferranti AF3
Lissen LN5299
Telsen binocular

Telsen, R.I., Lissen, Varley
R.I., Telsen

2 1mfd. fixed condensers

2 4-mfd. fixed condensers
1 4-mfd. fixed condenser
2 25-mfd. fixed condensers
2 1.-mfd, fixed condensers

T.C.C., type 50

Dubilier, type LSB
T.C.C., type 80
Telsen, small type
Telsen, small type

Lissen, Dubilier, Ferranti,
Igranic

T.C.C.
Dubilier

1 Mains transformer
1 Metal rectifier
1 Thermal delay switch
1 Combined mains plug and

fuses
1 Mains energised loud-

R.I., type EY37
Westinghouse H.T.9
Farley, type EP17
Bulgin, type F15

W.B. (2,500 ohms.)
1 .002-mfd. fixed condenser Dubilier, type 620 Telsen, T.C.C., Graham

Farish, Lissen
speaker

1 Pair terminal blocks Goltone. Belling & Lee, Bulgin
1 .0005-mfd. fixed condenser
1 .0003-mfd. fixed condenser
2 .0001-mfd.fixed condensers

Dubilier, type 620
Dubilier, type 870
Dubilier, type 670

2 Terminals

7 Lengths of insulated sleev-

Igranic

Goltone

Goltone, Belling & Lee,
Clix, Bulgin

1 001-mfd. fixed condenser T.C.C. 34/25A Dubilier ing
1 .0003-mfd. fixed condenser Telsen W242 T.C.C., Lissen, Dubilier.

Graham Farish
10 Yards 18 -gauge tinned

copper wire
1 .005-mfd. fixed condenser Dubilier, type 870 2 Anode connectors Belling & Lee
1 1-megohm grid leak with

wire ends
Dubilier, 1 watt Lissen, Goltone, Igranic 1 Aluminium panel. 12 in x

10 in. x 16 gauge
Peto-Scott

2 50,000 -ohm resistances
with vertical holders

Graham Farish
" Ohmite "

1 Metaplex chassis 14 in. x
10 x 57, in.

Peto-Scott

2 20,000 -ohm resistances
with vertical holders

Graham Farish
" Ohmite "

1 Baseboard, and baffle -
board assembly

Peto-Scott

3 5,000 -ohm resistances
with vertical holders

Graham Farish
" Ohmite "

1 Cabinet
Flex, screws, etc.

Peto-Scott

1 500 -ohm resistance with Graham Parish
vertical holder

1 30,000 -ohm resistance
" Ohmite "

Graham Farish AERIAL AND EARTH EQUIPMENT.-Electron " Superial " ; Goltone

" Ohmite " " Akrite " ; Graham Farish " Filt " earthing device ; Bulgin lightning switch;
1 5,000 -ohm resistance Graham Parisi Radiophone " Receptru " down lead.

" Ohmite " 4
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OLYMPIA SUPER
(Continued from previous page.)

the dotted line running across the wiring
diagram by the back of the variable con-
denser indidates. This is not the edge of
metal foil, as it might appear, for a cqrn-
pletely metallised baseboard is used in the
set. It is the indication of the foot of the
metal panel, which is unusually deep.

The mounting of
the components is
normal, with the ex-
ception of the two
intermediate f r e -
quency transformers.
These have under-
neath them spring
contact strips which
are for earthing the
casing, base and
screen of each unit.

In order to ensure
that good baseboard

To ou.a,
IT

40azior
amtea'

' Anc(7.5-

1

THE
RADIO

SECTION

ABOVE THE
BASEBOARD

Trzerzon.e,r

50000
°lams

To Prvyred,72.5,
Cy Pernarcee ks)

3 Gang

Connatvr
 0005

Each Secdon

Nor
Used

4.

1?)

.000/
fci

The intermediate transformers are provided with
trimmers which enable accurate matching to be
achieved, the necessary adjustments being easily
carried out with the aid of a pencil or length of
wood, as shown in the photograph. The wiring
for the above -baseboard radio section of the
receiver is given in the diagram on the left.

earthing is achieved, the earthed terminal of
each intermediate is connected to the spring
under the coil by means of a piece of copper
foil. This is shown clearly marked in the
diagram of the above -baseboard wiring,
and shOuld not be omitted.

All the power and speaker connect ions are
made by means of flex . leads, for they
need be but short, being joined directly
on to the power -pack loudspeaker section,
which fits alongside the set in the same
cabinet.

Correlating Diagrams.
. Finally, it will be noticed that the holes

through the baseboard are lettered so that
the two diagrams, above and below, can be
correlated quite easily. One letter may
cause slight hesitation of the constructor,
however, and that is " E," which denotes
the hole through which a lead from the
positive terminal of the first intermediate
transformer goes to part of the H.T.
circuit.

As this hole is close to the -I-- terminal it
should not be confused with E " denot-
ing "earth," the adjacent terminal on the
intermediate ; but in case there is any such
confusion we have spent a little time in
explaining the point.

Excellent Accessibility.
It should also be noted that in the con-

struction of the set section the full length
of batten is used on one side to support the
baseboard, but on the other only a short
length is used. This is important because,
while it gives ample strength and rigidity,
it allows really excellent accessibility for
wiring the under part of the set. If full-
length battens were used on each side it
would be very difficult to wire the under -
baseboard components, even if they could
conveniently be fixed in position.

The power -pack and loudspeaker section
is much easier to build, containing very few
components and being extremely simple in
circuit.

The loudspeaker employed is of the
mains -energised -type, being supplied by the
anode current of the set flowing through

(Continued on page 782.)
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PETO SCOTT riga
NEW COSSOR, MODEL 341, S.G., Detector Sendand Pentode, and Balanced Armature 
Speaker, complete with Cabinet. Cash or iiiy
C.O.D. Carriage paid. 28/716. onlyBalance in 11 monthly payments of 11/9.
NEW STATION MASTER 4. S.G., Detector Sendand Pentode complete Kit with valves, but
less speaker and cabinet. Cash or C.O.D. 5/..
Carriage paid, 94/6/8. onlyBalance in 11 monthly payments of 8/-.
NEW STATION MASTER MODEL 34 M.C. Send
Complete Kit with Valves, Cabinet and 12/.
Permanent Magnet Moving -Coil Speaker. 5,,/
Cash or C.O.D. Carriage paid, 87/2/5. only
Balance in 11 monthly payments of 13/-.
NEW R. & A. " ALPHA " P.M. MOVING- Send
COIL SPEAKER DE -LUXE, with tapped
input transformer. Cash or C.O.D. Carriage 111/0
paid. 112/12/11. onlyBalance in s monthly payments of 6/6.
N EW EPOCH TYPE 11B PERMANENT SendMAGNET MOVING -COIL SPEAKER, with ,
input Transformer for Class B. Cash or Di.
C.O.D. Carriage paid, 82/5/0. onlyBalance in 7 monthly payments of 6/-.

AGA1N--
LASSEN SKYSCRAPER'

!al -H E T
*ME CONSTRUCTIONAL CHART
IWITH EVERY KIT YOURS FOR
Chassis Model, complete

Iwith Valves in Sealed Carton
CASH OR C.O.D.

I CARRIAGE PAID
- 17-6

Balance in 11 monthly
payments of 16 6

TABLE CABINET MODEL, complete
I with Valves. Cash or C.O.D. Carriage
paid, 59/15/0.

I Balance in 11 monthly payments of 17/6. only
ICONSOLETTE CABINET MODEL, corn-
plete with Valves and Permanent Magnet
Moving -coil Speaker. Cash or CO.D.

I Carriage paid, 511/10/0.
Balance in 11 monthly pavments of 21',

I NEW LISSEN SKYSCRAPER FOUR
ALL -WAVE CHASSIS MODEL, complete Send

Ikit comprising all components, including
set of Lissen Valves. Cash or C.O.D.

.(Carriage paid, £5/1.2/6. only
Balance in 11 monthly payments of 10/3.

'NEW LISSEN SKYSCRAPER FOUR
ALL -WAVE CONSOLETTE CABINET Send

'MODEL, complete kit, comprising all
components, including set of Lissen

I Valves, Cabinet and Moving -coil Speaker. only
Cash or C.O.D. Carriage paid, 88/ 2, S.
Balance in 11 monthly payments of 15/- .- - - - - - - 

Send

17/6

Send

21/ -
only

10/3

15/ -

NEW W.B., P.M.4A, MICRO -
LOBE PERMANENT MAGNET

SPEAKER
complete with switch controlled multi -ratio Send
input Transformer. Cash or C.O.D. Carriage 5/9
paid, 52/2:0.
Balance in 7 monthly payments of 5/9. only

NEW SONOCHORDE STANDARD P.M.
PERMANENT MAGNET MOVING -COIL
SPEAKER, for Class B, with input Trans-
former. Cash or C.O.D. Carriage paid,
21/17/6.
Balance in 7 monthly payments of 5/-.
N EW BLUE SPOT 66R. STANDARD UNIT
AND MAJOR CHASSIS. Cash or C.O.D.
Carriage paid. 5118/0.
Balance in 7 monthly payments of 6/3.
N EW BLUE SPOT 66R.B. " CLASS B "
UNIT AND MAJOR CHASSIS. Cash or
C.O.D. Carriage paid. 82/0/6.
Balance in 7 monthly payments of 5/6.
NEW BLUE SPOT 45P.M. PERMANENT -
MAGNET MOVING -COIL SPEAKER, com-
plete with tapped input transformer.
Cash or C.O.D. Carriage paid. 82/5/0.
Balance in 7 monthly payments of 6/-.

Send

5/ -
only

Send

5/3
only

5/6Send

only
Send

6/.
only

OLYMPIA
SUPER

PILOT AUTHOR KITS
KIT "A" Author's Kit of
FIRST SPECIFIED Parts in-
cluding Pete-Seett Metaplex
Chassis and Battle and Base-
board Assembly and Ready
Drilled Metal Panel, but less
valves and cabinet.
CASH or C.O.D.,ri 4. 7.
Carriage Paid L I
KIT "B." As Kit "A,"
including Valves, but less
Cabinet. Cash or C.O.D.
Carr. Paid, £18. 7. ES.
Deposit ,C3. 7. 6, and
11 monthly payments of
E1.10.0.
s 'EXCLUSIVELY

YOURS FOR4°7/
DEPOSIT

Balance 11 monthly
payments of £ 1 4 0
Specified r4
Valves L

KIT "C." As Kit " A,"
but including Valves and
Cabinets. Cash or C.O.D.,
Carr. Paid. £19. 17. 13.
Deposit 64. 17. 6, and11 monthly payments of
£1. 10. 0.
SPECIFIED

OLYMPIA
SUPER

WALNUT
3
Cash or C.O.D.
Carriage Paid.

Designed by PETO-SCOTT at the special
request of " Popular Wireless."

Exact to Specification
In

PILOT "CLASS B "
CONVERSION KIT

Converts your present Battery Set to
"Class B" Amplification. Complete with
all necessary components, including
driver transformer, " Class B " output
choke, W.B. 7 -pin valve holder,
Cossor 240B valve, wire and screws, etc.
Full-size Blueprint, assembly instruc- only
tions and diagrams. Cash or C.O.D., 37/6. Balance
in 7 monthly payments of 5/6. ALL " CLASS B "
Components and other Parts unobtainable from
your local dealer SENT C.O.D. We have the
largest stocks in the country. Orders over 10/ -
sent Post Paid. (Easy Terms available on orders
over Bk..). Quotations by return. No obligation.

NEW ROLA F6P.M. PERMANENT MAGNET
MOVING -COIL SPEAtIER, with input Trans-
former. Cash or C.O.D. Carriage paid 82/9/6.
Balance in 8 monthly payments of 8/-.
NEW AMPLION AUDIOLA PERMANENT
MAGNET MOVING -COIL SPEAKER, with
Universal Transformer. Cash or' C.O.D.

Carriage paid, 82/9/6.
Balance in 8 monthly payments of 6/-.
NEW BLUE SPOT 80P.M. PERMANENT
MAGNET MOVING -COIL SPEAKER. Com-
plete with tapped input Transformer- Cash
or C.O.D. Carriage paid, 62/19/6.
Balance in 11 monthly payments of 5/6.
NEW IGRANIC PERMANENT MAGNET
SPEAKER, Type 09. With input Transformer
Cash or C.O.D. Carriage paid, 61/9/11.
Balance in 5 monthly payments of 5/3.

Send

.,,

Send

6/ -
only
Send

6/ -
only

5Send/6
only
Send

5/3
only

N EW ATLAS C.A.25 for A.C. mains. ",Class, SendB" and Q.P.P. Four tappings: folio 5/C.O.D. 650/90 t20, 150; 25 m/a. Cash or
Carriage paid, 82/19/6. onlyBalance in 11 monthly payments of 5/6.
N EW ATLAS D.C. 15/25 ELIMINATOR for
D.C. Mains. " Class B " or Q.P.P. Three tap- Send
pings : 6o/8o, 50/90, and 120/1507 15 or 25 5/3
ma. Cash or C.O.D.
Carriage paid, 51/19/6. only
Balance in 7 monthly payments of 5/3.
NEW BLUE SPOT COMBINED TONE -ARM Send
AND PICK-UP, with Volume Control. Cash min
or C.O.D. Carriage paid, 81/15/0. `10/
Balance in 5 monthly payments of 5/6. only
NEW AMPLION COMBINED TONE -ARM Send
AND PICK-UP, with Volume Control. Cash A la
or C.O.D. Carriage paid, 21/5/0. 71"
Balance in 5 monthly payments of 4/13. only
MARCONIPHONE MODEL 19 PICK-UP. Send
Cash or C.O.D. Carriage paid, 51112/11. 5/.
Balance in 6 monthly payments of 5/-. only
NEW B.T.H. SENIOR DE LUXE PICK-UP Send
A ND TONE-ARM.20. Cash or C.O.D. Carriage 5/9
paid
Balance in 7 monthly payments of 5/9. only
NEW GARRARD MODEL A.C.4. x2 -in. Elec- Send
CtraicrriaAgloetopraid(A, .1C2./2N/16!ins). Cash or C.O.D. 5/9
Balance in 7 monthly payments of 5/9. only
NEW GARRARD MODEL 202A. r2 -in. Turn- Send
table. Electric Motor for A.C. mains. Cash
or C.O.D. Carriage paid, 82/10/0. !LP/
Balance in 8 monthly payments of 1/-. only

NEW PYE " G/B " 3 -STAGE BATTERY- SendOPERATED RECEIVER with Moving -Coil
Speaker, Valves and Batteries. Cash or 23/
C.O.D. Carriage paid, 812/12/0. onlyBalance in 11 monthly payments of 23/-.
NEW LIMN 3 -VALVE RECEIVER, MODEL Send8030 in Consolette Cabinet with Valves,
Batteries and Speaker. Cash or C.O.D. UI/.
Carriage paid, 54/17/11.
Balance in 11 monthly payments of 9/-. only

NEW LISSEN 4 -VALVE ALL -ELECTRIC SendRECEIVER, MODEL 8039, complete in
Walnut Table Cabinet. Cash or C.O.D.19/3:
Carriage paid, 810/10/0.
Balance in 11 monthly payments of 19/3. only

NEW BLOCK WET H.T. ACCUMULATOR
UNITS, in moulded Bakelite. 6o -volt Units.
2 Units giving 120 volts (5,000 m/a). Cash
or C.O.D. Carriage paid, 83/15/0.
Balance in 11 monthly payments of 7/-.
NEW ROLA CLASS -B PERMANENT MAGNET
MOVING -COIL SPEAKER AND AMPLIFIER.
Complete with Valve and Input Transformer. Send
Two models : A for PM2B, PDzzo, and 6 i6
22.B; B for 240B and HP2 (state which /
when ordering). Cash or C.O.D. only
Carriage paid, 83/11/0.
Balance in 11 monthly payments of 6/5.

NEW FERRANTI "CLASS B" SUPER-
POWER CONVERTOR. Instantly converts Send
your set to " Class B." Complete with Valves.
Ready assembled. Cash or C.O.D.
Carriage paid, 83/3/0. only
Balance in 11 monthly payments of 5/9.

N EW EXIDE H.T. ACCUMULATOR, 120 Send
VOLTS, W.H., in crates, 5,000 ma. Cash or
C.O.D. Carriage paid, 84/13/0.
Balance in 11 monthly payments of 81S. only
NEW OLDHAM H.T. ACCUMULATOR (Block
Type), I20 volts, 2,750 m.a., complete with
crates only. Cash or C.O.D. 7/.
Carriage paid 23/15/0. onlyBalance in 11 monthly payments of 7/-.

Send

7/-
only

5/9

8/6

Send

IMPORTANT r -
Parts, Kits, Miscel ; PETO-SCOTT CO. LTD. 77 CITY RD. LONDON, E.C.I. Tel. :Clerkenwell 940617
laneous Comp Re
ants. Finished Re West End Showrooms: 62, High Holborn, London, W.C.2. Tel.: Holborn 32481

I Dear Sirs, Please send me CASH/C.O.D./H.P

!for which I enclose I, s d. CASHIH.P. Deposit.

NAME

solvers or Acces-
sories for Cash.
C.O.D. or R.P. on
our own System of
Ea s y Payments,
Send us a list of
your wants, We will
quote y on by return,
C.O.D. orders value (ADDRESS
over 10 / sent
carriage and post
charges paid.

P.W. 26/8/13

SEND DIRECT to AVOID DELAY CASH, C.O.D. or EAS1W A Y
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the field windings. These windings are
also used as the main smoothing choke,
thereby providing a useful saving of parts,
while a secondary smoothing choke, in

circuit with the detector of the set,
doubly ensures silent operation. This
latter choke is situated on the set portion
of the receiver.

A thermal - delay switch is an im-
portant item in the power pack, for' it
prevents any H.T. being applied to the
set until such time as the valves have
heated up. This obviates high voltage
build-up due to the application of H.T.
with no load.
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This view of the under -baseboard portion of the
radio section is shown side by side pith its wiring
diagram. It will be observed that the volume -
control potentiometer and " on - off " switch
are combined-a feature which makes for easy

handling.

Note that the thermal -delay switch is
operated by means of the 4 -volt heater
winding on the mains transformer. Its
heating winding is, therefore, practically
at earth potential; so, to prevent large
difference of potential between the wind-
ing and the armature, the switch is con-
nected in the H.T. - lead of the power
pack. If it were in the H.T. feed the
potential between the winding and the
armature would be of the order of 350 volts
when the set was fully working, and
possibly some 500 or, so volts during the
pedk period while the valves were heating
thus placing an unnecessary strain on the
insulation.

Connecting Set and Power Pack.
In the connection of the set and power

pack together the two leads marked
H.T. + and H.T. - on the set are joined
to the two respectively marked terminals
on the smoothing condenser next to the
loudspeaker on the power pack.

The L.T. leads connect to the two
terminals on the power transformer marked
2V.; and the loudspeaker leads go to the
two outside terminals on the speaker
transformer, 0 and 75. The other taps
on the transformer do not concern us
here, as they are for use when a valve other
than a pentode is used for the output
stage: The impedance equaliser across
these terminals is essential to obtain good
balance between high- and low -note repro-
duction.

On -off Switch Wiring.
The wiring diagrams show exactly

how the on -off switch (incorporated in the
volume control) is connected to the trans-
former, the lead which goes to 210, 230 or
250 on the transformer being fixed to that
terminal which is nearest above the
voltage of the mains. Thus 200 -volt
mains go on 210,220 on 230, and 240 on
250.

(Continued on page 801.)
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for
everything in

RADIO

TELSEN

The sensational Telsen range now comprises over
500 component parts and constructor's outfits. For
full details, catalogue numbers and prices, see
the wonderful new Telsen Radiomag, issue No. 5,
which also contains 3 full size 1/. Blueprints and a
wealth of invaluable radio information. Get your
copy now-price 3d., from your nearest dealer.

TEAR OUT AND
KEEP THE NEXT

FOUR PAGES

140
NINN1411voloo"

costoOtas
sv8is'

cAco's
ELECTRIC C 0 . LTD., ASTON. BIRMINGHAM
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ENORMOUS
IN THE PRICE OF

NOW-just when you are thinking again of set -building, Telsen
announce almost unbelievable reductions in the price of radio

components-reductions which mean that the highest quality com-
ponents now cost you less than ever before ! And in addition to these
sensational price reductions, many Telsen components have been
completely re -designed and improved-at no increase in price !
Buy all the components you want, either for improving your present
set, or building a new one, from the wonderful Telsen range-NOW.

For full details, prices and catalogue numbers of the complete Telsen range
(over 500 component parts, many of which have been improved in design
at no increase in price), see the new Telsen Radiomag, Issue No. 5, price 3d.

TELSEN BINOCULAR H.F.
CHOKES

Were 5/. NOW 3/6

TELSEN STANDARD H.F.
CHOKES

Were 2/.. NOW 1/6

TELSEN SHORT-WAVE H.F.
CHOKES

Were 3:'6 .. NOW 2/6

TELSEN INTERVALVE L.F.
COUPLING CHOKES

40 hy. Were 5/- NOW 4/9
100 hy. Were 5/. NOW 4/9

TELSEN OUTPUT CHOKES

Were 7/- .. NOW 6/3
TAPPED PENTODE O.C.

Were 7/6 .. NOW 6/9
POWER PENTODE O.C.

Were 10/6 .. NOW 9/6

TELSEN DUAL RANGE
AERIAL COILS

Were 7/6 .. NOW 5/6

Were 25/6 NOW

TELSEN SUPERHET COILS

21/6

TELSEN H.F.
TRANSFORMER COILS

Were 5/6 .. NOW 4/6

.

TELSEN SCREENED COILS

Were 8/6 .. NOW 7/6
TWIN MATCHED

Were 17/- .. NOW 14/6
TRIPLE MATCHED

Were 25/6 .. NOW 21/6

TELSEN I.F.
TRANSFORMER COILS

Were 12/6 .. NOW 7/6

TELSEN
BAND PASS
COIL UNITS
Were 17/- .. NOW 14/6
BAND PASS OSCILLATOR

COIL UNITS

Were 25/6 .. NOW 21/6
OSCILLATOR COILS

Were 8/6 .. NOW 7/6

TELSEN AIR DIELECTRIC
TUNING CONDENSERS

Were NOW

2/6

3/6/6

00025 mfd.

.00035

1)005

4/6

4/6

4/6

TELSEN GANGED TUNING
CONDENSERS

Were NOW

Single Units 9/6 7/6
Twin Ganged 16/6 12/6

(Dust Cover 2/. extra)

Triple Ganged 22/6 17/6
(Dust Cover 2/6 extra)

TELSEN BAKELITE
SLOW-MOTION DIALS

Were NOW

Black .. 2/.
Brown.. .1 1/6

Get the TELSEN RADIOMAG N 5-114:w onlii 3 DI'
ANNOUNCEMENT O F T H E TELSEN ELECTRIC CO.. LTD.. ASTON, BIRMINGHAM
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REDUCTIONS
9eisea COMPONENTS!

TELSEN ILLUMINATED
DISC DRIVES

Were 3."6 .. NOW 2:6

TELSEN SMALL
FRICTION DISC DRIVES

Were 2,'6 NOW 2/

.0003

TELSEN
PRE-SET CONDENSERS

.002 mfd.

3

Were NOW

1/6 1/3

TELSEN
" 313 " DISC DRIVES

Were 4/6 NOW 3/6

ANNOUNCEMENT

'I

'25

'5 ,,

1'

OF

TELSEN PAPER
BLOCK CONDENSERS

500 -Volt Test

Were NOW

4 mid. 5 6 4'9

8

4 mf,I.

6

S

. , 10.6 9/6
1,000 -Volt Test

Were NOW

9,' 6 6/ 6
14, 6 9/6

TELSEN
PAPER CONDENSER

500 -Volt Test
Were NOW

'01 Cap. Mfd.

'04

*:.5

2'

1 6

1/9

1/9

21.

2/3

2/3

1/3
1/3
1/6
1/6
1/6 Were 3, 6 .. NOW 2/6
1/9
2/6

TELSEN
PUSH-PULL SWITCHES

Were NOW

2 -pt.

3 -pt.

4 -pt.

1

1;3

9d.
1 -

1,6 1,3

TELSEN MAINS SWITCHES

Were 1/9 NOW 1/6

1,000 -Volt Test
Were NOW

01 Cap. Mfd. 2/6

2/9

2/9

3/-

3/3

316

5/.

1

V$

T H E

1/9
1/9
2/-
2/-
2/-
2/6
3/6

TELSEN

TELSEN PENTODE
TONE CORRECTORS

TELSEN VARIABLE
TONE CORRECTORS

Were 5/6 NOW 4/6

ELECTRIC

"ACE"
TRANSFORMERS

5-1 L Were NOW
3-1 f

6 6 Ili 9
TELSEN " RADIOGRAND "

L.F. INTERVALVE
TRANSFORMERS

Were NOW
Ratio
5-1 .. 7,6 6, 9
3-1 7, 6 61 9
7-1 10,6 9/ 6

.. 10,6 9/6

TELSEN OUTPUT
TRANSFORMERS

Were NOW

I -I Radiogrand 10,6 9/6
Multi -Ratio 9'6Radiogrand 10/ 6 -I

TELSEN
HUM ADJUSTERS

Were 2/9 .. NOW 2/6

.11

TELSEN
VOLUME CONTROLS

Were NOW
50,000 ohms with

combined .. 5/6 4/6mains switch

CO.. LTD.. ASTON,

TELSEN
LOUDSPEAKER UNITS

Were 5,'6 .. NOW 3/6

TELSEN " MAJOR "
LOUDSPEAKER CHASSIS

Were 10 6 .. NOW 7

TELSEN
" 181 " LOUDSPEAKERS

Were 10/6 .. NOW 8/ 6

TELSEN
"182" LOUDSPEA;;ERS

Were NOW

Dia. I I in. 17/6 11/6
TELSEN

" 183" LOUDSPEAKERS
Were NOW

DM. 14/ in. 72/6

p

12/6

RMINGHAM
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Pegsationag NEW
TO THE WONDERFUL

NOT only sensationally reduced prices-not only improved designs and
increased efficiency but also a large number of entirely NEW

components T. The wonderful Telsen range now covers every radio require-
ment - from the smallest yet most efficient Iron -Cored Coils, and the latest
" Class B " Components, to the most sensational all -mains, battery and constructor
sets ever designed. See the complete range on Stand No. 88 at Olympia, to -day.

TELSEN IRON -CORED SCREENED
COILS

Employ an iron -dust core, achieving
greatly reduced size with considerably
increased magnification and selectivity.
Single Coil .. Price 8/ 6
Twin Matched Coils 1 7/.
Triple Matched Coils 2 5/ 6

TELSEN SCREENED H.F. CHOKES
The metal screen, which is connected
to an earthing terminal, entirely pre-
vents interaction.
" All Wave" (10-2,000 metres).

Price 4/ 6
" Standard " (100-2,000 metres)

Price 2/ 6
" Short Wave " (10-100 metres)

Price 3/.

TELSEN 7 -PIN VALVE HOLDERS
For the latest types of valve, such as
" Class B " valves. The terminals are
numbered according to the standard
R.M.A. system.
7 -pin Solid Type .. Price 1 / 6
7 -pin Anti-Microphonic Type 1 / 9

TELSEN " CLASS B "
DRIVER TRANSFORMERS

Made in two ratios covering
the requirements of all the
" Class B " valves available at
present.

Ratio
(Overall) (Primary to

half -secondary) Price
1-1 2-I 8/ 6

15-1 3-I 8/6

TELSEN "CLASS B"
OUTPUT CHOKE

For matching to any M.C.
speaker having other a high
resistance speech coil or a low
resistance coil and input
transformer. D.C. resistance
220 ohms per half winding.
Total inductance 18 henries.

Price 8/ 6

TELSEN "CLASS B "
OUTPUT TRANSFORMER

For matching to M.G. speakers
having low resistance speech
coils. Primary resistance 200
ohms per half winding.

Price 8/ 6

TELSEN HIGH
VOLTAGE

ELECTROLYTIC
CONDENSERS

Supplied with special
bracket and terminal
for mounting on any
type of baseboard or
chassis.
275 working capacity

peak voltage.
4 mfd. Price 3/ 66 3/9
8 4/.
500 working capacity

peak voltage.
4 mfd. Price 4/ 66 2/.5/6

TELSEN BAKELITE
DIELECTRIC REAC-
TION CONDENSERS

Entirely re -designed. Now
incorporate several valu-
able improvements with
no increase in price. En-
closed in a dust -proof
bakelite case.

0003 mfd.
-00015 

1 / 9

9
1 / 9
1 /

-0007 2/.
-00055 2/.
TELSEN AERIAL

SERIES CONDENSER
WITH SWITCH

Similar to the new reaction
condensers, providing an
ideal selectivity and vol-
ume control.

-0003 mfd. 2/.
TELSEN DIFFEREN-
TIAL CONDENSERS

Similar in design and con-
struction to the new reac-
tion condensers.

0003 mfd. 2/.
00015 2/.
ti.01 2/.

TEL S'E'N'
Z5 RFD ZS VD(

TELSEN LOW VOLTAGE ELECTROLYTIC
CONDENSERS

Very compact, with wired ends for easy sus-
pension in the wiring.
25 mfd. at 25 volt3 , , Price 2/6
50 25
25 50 , 3/.

.4064104~,
15,10VIEST

TELSEN SMALL TUBULAR CONDENSERS
Very small yet highly efficient, with wired ends
for easy suspension in the wiring.
Capacity Price Capacity
-0001
0002

mfd. 11/.
.005.
-002 mid.

-0003 , 1 /. .006
-0005 1/. 01
.001 1/. -I

H.T. UNIT AND L.T. CHARGER FOR
A.C. MAINS

For input voltages between 200 and 250 at
40 to 100 cycles. Charges 2, 4 or 6 volt
accumulators at 0-5 ampere.

Price £4 1 7 6

H.T. AND L.T. UNIT FOR A.C. MAINS
Similar to above but with the L.T,C harger
replaced by a centre tapped transformer
winding capable of supplying 2.5 amps.
at 4 volts Price £3 7 6

H.T. UNIT FOR D.C. MAINS
For D.C. inputs of from 200 to 250 volts,

Price £1 15 0

TELSEN RESISTORS WITH WIRED
ENDS

Very small and light, and easily suspended
in the wiring of a receiver. Supplied in the
following values :-Power rating of -1 and I
watt : 250, 500, 1,000, 1,250, 5,000, 10,000,
20,000, 25,000, 50,000, 100,000, 250,000,
500,000 ohms resistance Price 1/.
Power rating of 2 watts: 250, 500, 1,000,
1,250, 5,000, 10,000, 20,000, 25,000, 50,000,
100,000 ohms resistance . Price 2/.

3 and 6 watt types can be supplied on
demand,

NOW get 0414 TELSEN RADIOMAG N°5 -IT TELLS YOU HOW TO BUILD
Ik/CFNIFNT OF THE TELSFhl Fi rn_ I T1.1 ecTrim 121D.o11161/.1i.1
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ADDITIONS
TELSEN RANGE/

11ffi. l' Full details of the Telsen Class B Four' Kit
are contained in the Telsen Radiomag No. 5,
Price 3d. Full size blueprint of this Kit, as
well as of two constructor sets, given free

with every copy.

TELSEN "CLASS B FOUR" KIT
"Class B " establishes its tremendous superior-
ity beyond all question in this astounding
Telsen Kit -set. It represents a triumphantly
successful application of " Class B " principles
by Telsen Technicians, giving an undistorted
output of nearly 2 watts with the use of only
ordinary batteries. Never before has any home
constructor been able to build so sensational a
set, so easily and so cheaply, as he can with the
brilliant new Telsen " Class B Four " Kit. It is
available in two forms as follows (in addition
to the separate Constructor's Outfit).
Telsen " Class B Four " Kit of Components

Price £ 3 1 7 6
Telsen " Class B Four " Kit of Components
With cabinet, and moving coil speaker

Price £ 5 1 7 6

In addition to those listed on this page, the Telscn
range also includes among many others the following

CHOKES CONSTRUCTORS'
Smoothing Choke, 28 hy. OUTFITS

Price 1 2/ 6 Price
COILS " Super -Six " .. 7/ 6

Coil Switch Coupling As- Super Selective RESISTANCES (Fixed)
sembly . Price 6d. Four 7/ 6 Cartridge Type
Coil Switch Knob As- All -Mains S.G. 3 7/ 6 Price
sembly .. Price 1/. "325 STAR" .. 3/6 300 to 200,000 ohms 1 /...

TUNING CartridgeResistance
CONDENSERS COUPLING UNITS Holder .. .. 9d

Bakelite Dielectric I-1 .. Price 7/ 6 Spaghetti Type
0003 mfd... Price 2/- 10-I 1 2/6 Ohms Price
0005 .. Price 2/. R.C. .. 4/.. 300 to 1,000 .. 6d.

I,TO to 5,000 .. 9d.
FIXED CONDENSERS FUSES 10,000 to 30,000 1 -i

Mica
Capacity : Price 100 rn.a. Fuse Bulb 50,000 to 100,000 1 6

Price 6d. TERMINALS, ETC.
0001 to .001 mfd. 6d. Terminal Block .. 6d.

002 mfd. .. 1 /.
Mains Type

1 / 3 Price TONE CORRECTORS
Tag -15meg. .. 6d. " 336 " Unit Price 5' 6

.0001 to .001 mfd. 44 6d. TRANSFORMERS.d. 6d.

.002 mfd. .. .. 6d. (Intervalve)

CONSTRUCTORS'
6d. 5-1 Audioformer 1 1,/ 6

KITS
All -Mains S.G. 3, 200/250
volts, 50 cys. 1 3 8/ 6
All -Mains S.G.3, 200/250
volts, 25 cys. 1 5 1 /.
All -Mains S.G. 3, 100/110
volts, 50 cys. 1 3 8/6
Super Selective

Four 9 8/ 6
Super -Six 1 1 6/ 6

325 STAR " 3 9/ 6
VOLUME CONTROLS

Ohms Price
10,000 .. .. 3/.
50,000 .. 3/.

TELSEN 'CLASS
B TOUR ' KIT

Constructor's Outfit
5 6.

FUSE HOLDERS MAINS
Price TRANSFORMERS

Volt. Cys. PriceBattery Type .. 6d.
Power Type .. 6d. 100/110, 40/100 32, 6

200/250 40/100 3 2 6
200/250, 25/40 45/.GRID LEAKS

Price 200250. 40'100 32/6
.25 meg. 6d. H.T. 275-0-275

5 6d. VALVE HOLDERS
I 6d. Price

6d. 4 -pin Solid Type 6d.
6d.
6d. 4 -pin Anti -Micro. .. 8d.
6d. 5 -pin 1 Od.
6d.Grid Leak Holder Universal .. 9d.

TELSEN
" AIR MARSHAL"

The ultra -selective, ultra
modern circuit of this wonder-
ful Telsen three-valver makes
it the most efficient set of its
type ever produced -yet it is
simpler to operate, cheaper to
run, and costs less to buy.
It is absolutely self-contained
in a beautiful cabinet of
modem design, finished in
Walnut and is supplied com-
plete with valves, batteries
and either Moving Iron or
Moving Coil Loudspeaker.
With Moving Iron Loud-
speaker Price £ 4 1 7 6
Or can be had for 9/6 down and

12 equal payments of 9/6.

With Moving Coil Loud-
speaker Price £ 5 5 0
Or can be had for 10/- down and

12 equal payments of 10/-.

TELSEN
"464" A.C. MAINS RECEIVER

Telsen 's previous experience in the all -
mains field has been an invaluable aid in
the production of this superb new all -
electric receiver. It has that lasting per-
fection which means the practical elimina-
tion of the " servicing bugbear. Its
brilliant circuit incorporates every con-
ceivable ultra -modern refinement, including
the new Token Iron -Cored Coils, Variable
Tone Control, New Type Moving Coil
Speaker, Single Knob Tuning, Wavelength
Calibration, etc., in a beautiful Walnut -
finished cabinet, providing really astound-
ing selectivity with amazing sensitivity,
exceptional volume and wonderful tone.

Price £ 9 9 0
Or can be had for 15/6 damn and 12
equal payments of 16/9:

THE MOST SENSATIONAL RECEIVERS EVER DESIGNED
ANNOUNCEMENT OF THE TELSEN ELECTRIC CO. LTD., ASTON BIRMINGHAII



THE " REACTION" PATENT
An outline of the recent very important legal action in which

thirty thousand pounds worth of law was involved.

-I(

By A BARRISTER -AT -LAW.

IN the early days of broadcasting the
famous reaction patent overshadowed
the whole radio industry. Even the

home constructor spoke of it : sometimes
with bated breath and at other times
with considerably more vigour-particularly
where he found himself asked to pay tribute
at the rate of 12s. 6d. a valve.

The patent was first issued in 1913 to
Mr. C. S. Franklin. It was held by the
Marconi Co. for the full term of sixteen
years, when it lapsed, in 1929, by the
passage of time

Though now as dead as mutton, it has
recently enjoyed a brief-and expensive-
resurrection in the High Courts, where an
action was brought by the Marconi Co.
against Philips Lamps, Ltd., for alleged
infringements committed during the period
when the patent was still in force.

Questioning Expert Witnesses.
The Philips Lamps Co., by way of

defence, attacked the validity of the
patent, alleging that the invention for
which it was granted was not in fact new
in 1913, but had previously been known
and used. Further, they argued that the
patent specification was ambiguous and
misleading and contained no subject -
matter. Finally, even if the patent was
.good they had not infringed it.

Obviously both sides were well armed
and all prepared for a first-rate scrap.
And it was so. The action lasted from
June 13th to July 3rd, during which
time over 4,000 rounds of ammunition were
fired off in the form of questions to expert
witnesses, some being so involved that
Professor Appleton was called upon to act
as technical adviser to the judge. In all,
the cost of the proceedings will exceed
£30,000.

For the Marconi Co., Mr. H. A. Gill, the
well-known patent agent, said that the
basis of the patent was Mr. Franklin's
discovery that if a valve was back -coupled
between the anode and grid currents it
could be used in wireless reception to give
increased selectivity, without self -oscilla-
tion, and a wider reach."

Known Before 1913.
He referred to an alleged prior publica-

tion of the principle of reaction in an article
by C. D. Lindredge, entitled " IoniZed Gas
for Telephone Receivers," which appeared
in " The Telephone Engineer'; dated
September, 1912, but denied that it re-
ferred to the kind of valve reaction covered

 by the Marconi patent.
He agreed, however, that reaction, used

deliberately to produce self -oscillation, was
known before 1913 as a scientific fact, but
it was not, in his opinion, common know-
ledge.

Major Prince said that, in his opinion,
there was a sort of " no man's land"
which lay between the use of no back -
coupling at all and the point where the
circuits were so tightly coupled together
that the valve generated continuous oseil-

of

lations. The latter condition was com-
monly employed in transmission circuits.
The reaction patent, however, was only
intended to cover the use of a certain degree
of back-coupling-short of the point of
self -oscillation, but sufficient to amplify
the signals in reception and improve both
the range and the selectivity of the set.

For the Defence.
For the defence Counsel urged that the

principle of reaction was known some time
before the date of the Franklin patent, and
that, in any case, the circuits used by
Philips Lamps, Ltd., did not come within
the patent because they did not use a tuned -
anode circuit. He said that Franklin's
anode circuit was tuned, and argued that
this was an essential feature of the inven-
tion.

At the conclusion of the case Mr. Justice
Maugham announced that he must reserve
his decision in order to give the facts full
consideration.

On July 28th he gave judgment. In
the first place, he said that the period of
time that had elapsed between the date of
the patent and the bringing of the action

Popular Wireless, August 26th, 1933.

and meritorious invention, and considerable
ingenuity was involved.

On the other hand, the valve used by the
defendant company in the circuits in
respect of which they were being sued for
infringement was a hard " valve, and had'
very different properties from the " soft "
valve used by. Franklin. Further, de-
fendants had not used the tuned anode
circuit described by the inventor. He
accordingly held there had been no in-
fringement.

The claim for damages would, therefore,
be dismissed, one -fifth of the costs to go to
the Marconi Co., since their patent was
declared valid, and four -fifths to Philips
Lamps, Ltd., who succeeded dh the issue
of infringement.

ADDING CLASS B
Almost any, battery set can be
converted to -employ " Class B "
output, and the modification is

quite simple.

*

*
("LASS B is undoubtedly a boon to

.the battery user, for it provides a
remarkably generous output power

for a comparatively small expenditure of
high-tension current.'

It has been estimated that roughly three-
quarters of a watt of undistorted power is
necessary for really satisfactory quality in
an average -sized room.

While it is, of course, impossible to lay
down any hard-and-fast rule, it is probable

that this figure is
about right, and it can
be regarded as the
minimum amount of
power required to
give good bass repro-
duction from a moving -
coil speaker under
domestic listening con-
ditions. A power out-
put of this order is
readily obtainable
from a Class B stage,
and the battery user
need no longer bemoan
his misfortune at not
having mains avail-
able.

Those who possess
(sets with one L.F.
stage can easily con-
vert to Class )3 by
adding the additional
amplifier in -:the form
of a ,sep crrate unit.

Every transmitting station and virtually every receiver employs reaction in This -unit wiltfconsistsome form or another, this set being the " P.W." " Economy Pour,"
described in our July 28th issue. '- of a drivertransformer,

the " Class " valve
made it difficult for witnesses to speak with and valve holder and a suitable output
confidence as to what was and what was transformer. The primary terminals on
not common knowledge in 1913. It was the driver transformer become the input to
admitted that the problem of selectivity the " Class B unit, and are joined to the
had been carefully considered long before two output or loudspeaker terminals of the
that date, and it was well known to be set-the existing output transformer or
bound up with the reduction of damping filter first having been removed.
due to resistance in the circuit.. Thus the existing power stage is arranged

He also held that the principle of feeding to feed into the driver transformer, the
back energy from the plate to the grid " Class B " unit being treated in exactly
circuit of a valve was used before 1913 for the same way as an extra L.F. amplifier.
transmission purposes, but, in his opinion, If the power stage in the set employs a
it had not been applied to receiving circuits. super -power valve, this should be replaced

He therefore decided ,that the reaction with one of the small power type requiring,
patent was a- good and valid patent during a bias of about 4.5 volts for normal working.
its lifetime. It was founded upon an ample A. J. R.

THEY ALL NEED IT
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Are many of these crackles we hear in our loudspeakers due to meteorites
entering the earth's atmosphere ? Our contributor, Mr. R. E. Blakey, asserts
that there is a definite relation between meteors and static, citing practical

examples in support of his theory.

DURING the middle of August, 1931, it
would appear that I discovered what
seems to be an affinity between

meteors (and meteorites entering the earth's
atmosphere) and static ; so definite and con-
vincing does this affinity seem to be that
I hope by my writing this article it may be
influential in getting scientific men to
enter into the subject in their quest of
diagnosing sources of radio interference.

Peculiar Noises.
At that time I was listening to local pro-

grammes on a six -valve superhet receiver,
and at frequent intervals a series of crack-
ling noises came from the set. At first I
thought, there may be a loose connection or
a component breaking down, but a thorough
testing of the receiver proved it to be O.K.

However, I borrowed another set-this
time a popular American four -valve plus
rectifier superhet-and obtained precisely
the same results as before.

A few days before I had read in a news-
paper of the bombardment of Perseid
meteors through which the earth at that
time was passing. The Perseids are a swarm
of shooting stars appearing annually during
August and are thought to be fragments
from Swift's comet.

Could there be any connection between
this matter and the crashes " I kept hear-
ing from my set ? Well, I decided to try
and find out what I could and extended the
receiver into the garden ; and I then gazed
through an old telescope intently into the
heavens.

A True Narrative.
Being even less than a raw amateur at

"star -gazing," I am handicapped by not
being able to relate my observations in truly
scientific measure, but the following is a
true narrative of what I saw. Each time a
meteor flashed through the skies there came
a sound like the crash of static through the
loudspeaker.

The crashes came simultaneously and not
a few seconds later, as in the case of a gun
being fired at a distance. I think this indi-
cates the electrical nature of the meteor's
friction with the atmospheric envelope of
the earth. We all know that, had the noise
been friction alone without any electrical

content, the noise would not have come
through the set.

Since my observations I have been reading
up simple astronomical matters and have
learned that meteors are supposed to gain
visibility at an average height of about
50-75 miles above the earth's surface.

WERE THEY RESPONSIBLE ?

. I ilec'ded to try and find out what I could
and extended the receiver into the garden; and I
then gazed through an old telescope intently into

the heavens."

From present-day theory we believe that
rarification of the air at 50 miles is above
20 inches of mercury and probably much
nearer an absolute vacuum. The temper-
ature 10 miles above the earth, as recently
determined by German balloonists, was 148
deg. F. below zero ; therefore, it does not
seem too much to expect a temperature of
minus 200 deg. at 50 miles.

Ionized Air.
According to my theory, which I have

formed as a result of my discovery, meteors
may become luminous not because they
are red-hot, but because they are passing
through or coming into contact with the
rare upper gases about the earth they
illuminate this gas by ionization.

Of course, my deductions are, as I_ have
previously mentioned, those of a " radiotri-
cian " and not an astronomer.

However, to substantiate my theory, I
have learned that meteors have .been found

that were covered with ice soon after they
leached the earth, and I think this may be
taken as definite proof that meteors are not
necessarily red-hot.

A very large meteor fell in India some
years ago, and this seems to be taken as a
classic example of a case where one came to
earth with a covering several inches thick
of solid ice, thus attesting to the intense
cold of the interstellar space.

It is true that meteors have been found
consisting of iron, apparently fused with
other metals ; but, to my mind, this does
not definitely indicate that the metals were
heated in the earth's atmosphere-not, at
least, to melting point. I suggest that the
heating may have occurred on the body
from which the piece loosed itself, possibly
by volcanic action.

An Interesting Theory.
In the Admiralty Handbook of Wireless

Telegraphy you will also find inforination
which suggests that static noises can be
traced to humidity in the atmosphere. This
condensation creates 'clouds which, in turn,
further condense into rain, in either case
causing intense electrification of rain or
cloud areas.

These " growth " changes cause elec-
trical discharges which are the cause of a
vast amount of static.

On cold, frosty, nights, when there is
little humidity in the air, very little static
disturbances are noted ; on the other hand,
hot, humid nights with the atmosphere sur-
charged with moisture, or with heavy
" thunder heads in the offing," are always
bad for static.

Perpetual Bombardment.
On clear nights, otherwise excellent for

reception, it is noted thdt jarring noises,
that have heretofore not been adequately
explained, often are heard. I believe that
these noises are caused by meteors which
are perpetually bombarding the earth's
atmosphere, although the huge majority
of them would appear to be so small that
their effect may be almost unnoticed, indi-
vidually, in the powerful type of broadcafft
receiver, but resemble a faint hissing in the
aggregate.

At the time of writing I am keeping
a vigilant watch on these meteors, but I
must admit that the starry heavens are
proving a little too much for me.

SYNCHRONISED CRACKLES
P3002

.. Each time a meteor flashed through the
skies there came a sound like the crash of static

through the loudspeaker."
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AT every radio exhibition there are
a few outstanding features in either
the home -constructor section or

that of the complete sets. This year there
are three main things which can be regarded
as the keynotes of the Show. These are
Automatic Volume Control, Unbreakable
Valves and "Class B" Amplification.

The most interesting point, however, is
that all three are directly due to advances
in valve technique, for neither Class B
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vAINES
,on SHOW

The large number of new valves has
had a marked effect on the Radio
Exhibition this year, and a great
many of the latest set designs must
be attributed to recent advances in
valve technique. The high lights
in the valve exhibits are discussed

in the following article.
K. D. ROGERS

SOME DISTINGUISHED NEW TYPES

Screened pentodes, large output valves, and double -diode triodes are among the
newcomers from Mullard. Here are the D.0.26, the PM 24 M, and three -

screened pentodes, V.P.4 and S.P.4.

nor A.V.C. would be possible to any great
extent without the provision of special
valves, while the unbreakable valves tell
their own story.

Let us have a look round and see what
wonderful developments have taken place
to mould the whole trend of set design for
the coming year. There are other attrac-
tions to be seen, of course, like iron -cored
coils, but the main theme of the Exhibition
is undoubtedly centred round the valves.

Popularity of the Superhet.
And some very wonderful valves have

been produced during the last few months :
valves that could not help but make an
immediate mark on the radio industry in
general, for they have struck right at the
root of two of the most important types of
sets-the superhet and the battery
receiver.

For a long time mains sets have been
tending towards the superhet as the
standard design, and with the crowded
state of the ether this is not surprising.
But the super has offered so much in the
way of amplification that the non -technical

*

listener has had none
too easy a task in the
control of its sensi-
tivity, and therefore
volume of output.
The home constructor
knows how to handle
this type of receiver ;
hut the " man in
the street " is not so
versed in the radio
art, and often finds
even the one -dial
super none too easy
to tune properly, and
therefore ensure un-
distorted results.

The Result.
Obviously, what

he wanted was auto-
matic - volume ( o r
gain) control to
enable him, just to
turn the tuning knob
and get his stations at
more
or less
t h e
correct

strength without further
adjustment. At any rate, he
required a set that would not
overload, and thus cause a
distortion that he did not
understand was due to his
mishandling of the receiver,
and not to the instrument.

So automatic -volume con-
trol was devised, and special
valves were designed to pro-
vide this with the maximum
purity of reproduction and the
minimum of trouble and ex-
pense from the set maker's
point of view. The result is
the double -diode triode and
similar types of valves.

First in the Field.
These allow various methods

of volume controlling to be
carried out with pure rectifi-
cation and without increasing
the number of valves needed
for the set.

The first were Ferranti with

the II4D, followed closely by the Cossor
double -diode pentode, which allowed volume
control of the L.F.,side to be automatically
controlled as well as the H.F. amplificatiOn.
At present we have- the Ferranti, Cossor.
Marconi-Osram and Mullard double -diode
valves, and these will shortly be added to
by the Mazda and by possibly another
Mullard-a tetrode this time. They are
all pt the Show and are worth very close
examination.

Other valves that have affected the
superhet and other sensitive mains --
receiver designs are the screened pentodes.
These are H.F. valves having tremendous
amplifying powers, and are obtainable in
either multi -mu or " straight " types.

Battery Versions on the Way.
Cossor, Mullard and Ferranti have

produced various types of these valves.
and again these should come in for a great
deal of attention at Olympia. It is likely
that the battery types will be included in
the Show before it is over, but of that we
can say no more at present.

The second main valve feature consists
of the all -metal " Catkins," introduced
Marconi and Osram, and shown on mar,
of the manufacturers' stands, as well %/3

those of the valve concerns themselves.
These are most ingenious in de:

and render the transport of sets with like
valves in situ a practical propositic n,
while the storage and packing of the

(Continued on next page.)

A SENSATIONAL SERIES TO SEE

The all -metal " Catkin " valves by Marconi and Osram must not be
missed by visitors to Olympia.
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VALVES ON SHOW
(Continued from previous page.)

valves themselves are very greatly simpli-
fied owing to the reduction in size over
those of the glass type.

Catkin " valves have similar character-
istics to those of the same types with
the glass envelope construction, and so far
there are screened -grid types, multi -mu
valves, detectors and pentodes. Other
types will be added from time to time, but
the above cover the needs of the majority
of set designs in a remarkably satisfactory
manner.

ENSURES
STABLE

VOLTAGE
Two of the ma,'
recent Cossor de-
velopments. The
" valve " stand-
ing up actually is
not a valve at al!,
but the S.130 Neon
stabilising device
which ensures
correct voltage
regulation o:
mains units feed-
ingsets employing
" Class B " ampli-

fication

Visitors to the Exhibition should make
a point of examining the " Catkin " valve
very carefully from the models to be seen
on the Osram and Marconi stands, for
the mechanical construction is a very fine
piece of work and one that is the outcome
of many monthsof intensive research.

Solving a Problem.
The third class of valve is one that

has made a very big mark on the radio
industry during the past few months-
the "Class B" type, which has been the

Al "CLASS B" VALVES

A group of various types of " Class B " valves, including Mullard
P.M.2B., Cossor 2405. and 220.B., Mazda P.D.220 and Ferranti H.P.4.

cause of a veritable avalanche
of sets and components, to
say nothing of loudspeakers
designed to. operate under the
new conditions.

This is only to be expected,
for the "Class B " valVe has
done a very great deal for the
set owner who has to use a.
battery -operated receiver, and
therefore for the radio industry
in general.

The problem of obtaining
economical power from dry
batteries has been solved by
Class B, and accordingly the
Radio Exhibition contains a
very strong strain of this type
of set.

The New Mehcd.
All the valve manufacturers

have brought out suitable
valves for the new method of
amplification, though the in-
dividual instances vary some-
what in characteristics, and
accordingly in their circuit -
constant requirements. With
the exception of the Marconi and Osram
B21 valves, these "Class B " valves require
no bias for ordinary operation; but the
model mentioned, which was the last to be
released, is designed very definitely for use
with grid bias. The reason for this we
cannot go into here, but it will be dealt
with later when further details of the new
valves are published.

So on the stands of COSSOr, Ferranti,
Nfullard, llfakta, Marconi and Osram you'll
find " Class B " valves of various types,
all somewhat similar, but all varying in
minor points. That is the reason for the
glut' f "Class B" components on the market
and the answer to the apparently uncon-
trolled turning out of different types of
transformers and output chokes.
The Latest Arrival.

" Class B" valves must be matched pro-
perly, and they must be driven from
suitable driver valves if the best results
are to be obtained from them. Hence
the Exhibition is the show ground of
literally scores of components designed for
the new valves.

Other valves of various types are to be
seen, of course, not falling into
either of the three categories
mentioned. These valves are
such as the new Mullard in-
directly heated rectifiers, the
Cossor stabiliser for " Class
B " mains units, the Mullard
and the Cossor multi -mu S.G.
battery valves, which have
specially short grid bases so
that they do not need much
grid bias to enable complete
control of their conductance,
and all sorts of improved out-
put 2-volters.

One of the most interesting
of the steep -slope two -volt
valves is the Mazda S.215VM,
which is a particularly hot -
stuff screened grid valve de-
signed for use in sets that
require a great deal of H.F.
amplification, such as port-
able% where frame aerials are
employed, or sets that arc to

NEWCOMERS AMONG THE VALVES

Ferranti are recent arrivals in the valve market, but they have
already turned out some notable designs. Here are the D.4, V.P.T.4,

S.P.T.4, H.4D. and R.4.

be used with small indoor aerials. This
valve has a mutual conductance of as high
as 2 0 at maximum sensitivity, which is
reduced by the application of bias in
the usual manner. The valve is extremely
efficient, and will fill a much -felt want
in battery sets.

* *

FOR FRAME
AERIAL SETS.

Illustrated here is the
Mazda S.215VM, a
screen -grid valve which
has been specially de-
signed to possess char-
acteristics making it
eminently suitable for
use with sets employing
frame aerials where the
input to the first valve
is generally very small.
It may, of course, be
fed from an ordinary
aerial of small dimen-
sions giving a low signal
voltage to the first valve.

* * *

Nine volts are required for full -bias
adjustment to obtain the complete variation
of conductance, while the H.T. voltages for
anode and screen are the normal-namely,
150 and 80 maximum respectively.

A very late arrival to the British valve
market is the Heptode, a multi -grid valve
designed for use as a frequency changer in
super -het circuits. It is not yet generally
available in more than one make, though
probably other types will be introduced in,
the near future.

At the moment Ferranti are the only
firm with this type of valve in their range,
and it is to be seen on their stand at Olympia.

(Continued on page 803.)
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AMPLIFIED
AUTOMATIC
VOLUME
CONTROL

MOVING COIL
LOUDSPEAKER

IN BEAUTIFUL
WALNUT CABINET
WHICH YOU PUT
TOGETHER YOURSELF

BETTER TO
BUILD THAN
TO BUY .#

SUCCESS IS
CERTAIN

Price complete with
Inlaid Walnut Cabinet
and Moving -Coil Speaker

£11:10s.

Never before has there been any receiver for Home Constructors on
such an ambitious scale as this new Lissen " Skyscraper " Seven
Valve Superhet. It embodies every up-to-the-minute advance and
refinement of the most luxurious factory -built superhets it gives
the constructor the opportunity to build a £20 receiver for less
than half that price.

The circuit of the Lissen " Skyscraper "
Seven -Valve Superhet incorporates a
6 -stage bandpass filter giving exact
9 -kilocycle channels and therefore
providing a standard of selectivity
never before achieved by a home
constructor's kit set and very rarely
found except in laboratory apparatus.
Amplified Automatic Volume Control is
provided, a special valve for this purpose
having been produced by Lissen for use
in this receiver. The use of this Amplified
Automatic Volume Control constitutes an
entirely new experience in listening ; no
" fading," no " blasting "-you will
find yourself enjoying every word of
every programme, however near or
however distant, without the slightest
temptation to interfere with the receiver
once you have tuned it. This is radio
listening as it should be enjoyed !

Lissen Class " B " Output through a new
full -power Lissen Moving -coil Loud-

speaker --glorious rich tone and majestic
volume, actually more faultless in its
reproduction than anything you ever
heard from even the most powerful mains
receiver, yet working economically in
this Lissen " Skyscraper " from H.T.
batteries.

Tuning is something new in single.
knob control --in fact, not only single -
knob control but sing!e station Inning.
You never hear two stations together,
you never need to think about separa-
tion. The 9 -kilocycle tuning peak of
the circuit ensures " one station at a
time " all round the dial, and the Ampli-
fied Automatic Volume Control adjusts
receiver automatically to provide the
same volume from each transmission.
This simplicity is the true luxury of
listening-and this is the Luxury Receiver
for Home Constructors.

Lissen have published for this great new " Skyscraper " Seven -
Valve Superhet a most luxurious Chart which gives more detailed
instructions and more lavish illustrations than have ever before
been put into a constructional chart. It makes success certain for
everybody who decides to build this set ; it shows everybody, even
without previous constructional experience, how they can have a
luxury receiver and save pounds by building it themselves. A copy
of this Chart will be sent FREE in return for coupon on the left,
or your radio dealer can supply you. Get your FREE CHART now !
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-,FROM THE TECHNICAL EDITOR'S NOTE BOOK

THE W.B. MICROLODE
LOUDSPEAKER

i*
EVERY single advance in radio reception,

particularly in so far as the L.F. end of a set
is concerned, emphasises the necessity of

correct output matching. Improvements in inter -
stage coupling, better valves, loudspeaker advances:
all tend to exaggerate the proportion of distortion
that can be caused by, incorrect speaker -set linkage.

The importance of avoiding this is, however, very
widely realised, and manufacturers have placed
before us special output transformers possessing
special ratios for special purposes, and loudspeakers

incorporating a
variety of dif-
ferent trans-
formers to suit
different condi-
tions.

All very com-
plicated, but all
most necessary
if the listener
is to benefit to
the full from the
marvellous ad-
vances that
have been made.

But wha t
usually happenswhen one
changes one's
output valve or
method of L.F.
amplification?
F o r instance,
supposing w e
decide to go
from Class A to
Class B. Why,

another output transformer with a new set of ratios
is needed ! At least, that was the case before the
Whiteley Electrical Radio Co., Ltd., introduced their
new Microlode type P.M.4A loudspeaker.

But this ingenious and high -quality (but in-
expensive) instrument is completely universal In its
applications, and is, so far as I am aware, the first
loudspeaker to qualify for such an attractive
description.

Nevertheless, it must not be thought that it
possesses a mere handful of compromise alternative
connections. Far from it ; as a matter of absolute
fact, it enables extremely close matching to be
obtained -with any,kind of output, including ordinary
power valves, pentodes, Q.P.P., push-pull and
Class B.

No less than 17 different ratios are available
in addition to special "centre -tap " arrangements.
But you don't have to juggle about with a whole
switchboard of terminals and plugs and sockets.

It is ail done with two switch arms. and a simple
alphabet code enables one at once to obtain the
desired- ratio.

Et -en those slight readjustments that ought to,
but seldom can, be made to cope with conditions,.
such as alterations due to the use of different
and G.B.'s in Class B, are possible, and that clearly
proves the closeness of snatching given by this
new W.B. Microlode speaker.

And as Whiteley Electrical themselves point out.
the facility with which the ratios can be changed
contributes the incidental advantage that ratio
variation can be used in certain circumstances for
tone controlling.

The W.B. Microlode retains the now famous
Mansfield magnetic system, and in a slightly im-
proved form. In saying that I am again repeating

W.B .'s. Microlode Loudspeaker.

The Columbia No. 22 pick-up is of unique design.

the essence of " W.13.'s " own words, for I agree with
them that their previous speakers have been so good
that, in general characteristics, they could not be
greatly improved.

Their new Microlode type P.M.4A., which is, of
course, a permanent magnet moving -coil instrument,
reaches a very high standard of performance, and the
novel transformer system renders it easy to obtain
these results under all conditions.

It is a fine instrument, fully in tune in every
respect with the almost ultra -modern era in which
it has been introduced.

SIMPLIFYING
SET CONSTRUCTION

* *
I have often thought that the wiring of a set, is

not as easy a task as it ought to be. After all,
it is a simple operation fundamentally. There are a
number of points in the outfit denoted by screw
terminals, and all that has to be done is to join various
of these points together with pieces of wire of appro-
priate length.

But in the modern set, with its ample metal
shielding, especially one of the mains type, the
connecting wires must be well insulated. That means
spaghetti -covered wire.

If the " spaghetti " is in situ its toughness makes
it difficult to bare the ends of the wire. If it is used
separately, then the lengths of lead have to be
matched with lengths of spaghetti and then threaded
through it.

But all this is rendered quite unnecessary by the
British Radiophone material known as " Pull -
Back." This is a tinned -copper conductor, having a
flexible insulating sleeving on it.

This sleeving can be pushed back with the fingers,
thus leaving a clean wire end ready for connecting.
And when it is secured under a terminal the covering
can be slipped right up to it, and a neat and tidy job
completed.

" Pull -Back" is a very handy material for the home
constructor, and I can strongly recommend it. ,

THE COLUMBIA PICK-UP

I have recently concluded a -series of tests with the
new Columbia Pick-up, the No. 22. It is a tine
instrument, and its high technical quality is backed
up by several important practical advantages.

For example, it is a short, compact pick-up and,
unlike those lengthy and awkwardly shaped ones, is
easy to mount on a motor board where space is
limited. Nevertheless, owing to skilful design it
provides for very good tracking.

Again, needle changing is greatly facilitated by the
fact that the whole arm lifts and locks into a vertical
position, a scheme I find much preferable to the
rotating head. Although in theory this latter seems
almost perfect, in practice it usually compares very
unfavourably with the new Columbia method.

It should also be noted that the No. 22 Columbia
Pick-up incorporates a " hum -breaking " coil,' the
object of which is to prevent hum from being induced
in it when a synchronous A.C. motor is employed
to drive the turntable.

The pick -up -develops a considerable output, and
this sensitivity enables it to give ample volume
with only two stages of amplification. It can
" plug in " to the detector of an S.G.-det.-L.F. set and
provide a good margin of power.

Needless to say (in view of the great reputation
of the makers), it does not exhibit any of the common
faults, such as resonance, either in the head or arm,
and its needle pressure has been closely regulated.
There is no track jumping at the low frequencies.
* The response is exceptionally good, and there is
no note splitting or fuzziness at any point in the
scale. Indeed, its clearness is nothing short of
brilliant. If only some of those early pick-ups had
possessed one -tenth of the merits of this Columbia
No. 22, radiogram working would not have developed
so many somewhat bitter critics.

I would urge all who have failed to obtain satis-
faction with a pick-up at least to endeavour to hear
the Columbia No. 22 in operation on a good outfit
with a good record to back it up. They would
find it an inspiring experience,

The new Radiophone " Pull -Back " connecting
wire in actual use.

AS the link between
the manufac-
turer and the

purchaser, there is
only one type of ad-
vice I can give you
this week. If you can
possibly see your way
clear to pay a visit to
Olympia, by all
means go.

You will certainly
not come away dis- Weekly jottings of
appointed,- for this
year it is true to say that the Exhibition
is the finest that has ever been staged under
the auspices of the Radio Manufacturers'
Association. never before in the whole
history of Radio Exhibitions have so many
new things been on show : new valves, new
coils, new accessories-in fact, new every-
thing! And all at prices which are  in
many cases appreciably below those of
last year.

Veritably this is the show of shows. It
is much too good to be missed ; and if you

LINK
BETWEEN

BYG.T.KELSEY

do manage to get
along, don't forget to
pay a visit to Stand
No. 11, where " P. W."
will be waiting to
welcome you.

Class B at Olympia.
One of the things

that will strike you,
if you are able to visit
the show, will be the

interest to buyers tremendous amount of
interest that is being

shown in Class B amplification. All the
leading people are showing apparatus of
one kind or another for use in Class B
output, stages, which is proof, if proof is
wanted, of the way in which the scheme
has undoubtedly caught on.

The G.E.C. are the latest people to take
an interest. During the " teething
months " of this great new scheme they
have been quietly conducting experiments,
and they have now emerged with a

(Continued on page 804.)
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The Lditor trill be pleased to

consider articles and photographs
dealing with all radio subjects, but
cannot accept responsibilit
for manuscripts or photos.

I; berg care will be taken to return
,11 SS. not accepted for publication.
.1 stamped and addressed envelop 3
mast be sent with every article.
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POPULAR WIRELESS, Tallis House, Tanis Street,  London, E.C.4.
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,

The constructional articles which appear from time to time in this journal are the outcome of research
-and experimental work carried out with a view to improving the technique of wireless reception. As much of
the information aiven in the columns of this paper concerns the most recent - developments in the radio world.
some of the arrangements and specialties described mart be the subjects of Letters Patent, and the amateur
and the trader would be well advised' to obtain perthission of the, patentees to use the Patents before doing so.

QUESTIONS AND
ANSWERS

ON FIVE METRES.
H. C. (Shepherd's Bush, W.).-" I am very

interested in getting down to five metres. Is
it a fact that the frequency of the currents in
a five metre receiver is over fifty million per
second ?

" If so, is the apparatus very out of the
ordinary to handle such a remarkably high
frequency ? "

The frequency in kilocycles can always be found
when wavelength is known by dividing the latter
into 300,000.

In this instance -the figures will be 60,000 kilo-
cycles, i.e. to million cycles per second.

The apparatus used is far less extraordinary than
one might expect.

As you are interested we suggest you should seize
the opportunity of seeing the 5 -metre transmitter

and receiver which will be showing on the " PAT."
Stand (No. 11) at (Amiga until the Radio Exhibi-
tion closes on the 24th.

CATHODE-RAY TELEVISION FOR HOME
CONSTRUCTORS.

J. W. L. (West Wickham, Kent).-" My
last venture into television experimenting was
nearly a year ago. I had a certain amount of
success, but not enough to justify the expense
and time.

"Then I went to Germany, where I have
been too busy to attend to the subject. And
on my return I find that this country has not
been asleep, but has experimented with the
cathode-ray tube and applied that to the
problem, with P. W.' designing the necessary
apparatus for home construction.

"Is there any chance of seeing the cathode-
ray apparatus in your laboratory ? I under-
stand from my brother that you occasionally
permit readers to visit Tallis House, and I

"MATCHED PERFECTION"'

-a necessity far

every modern set
THE high standard of selectivity demanded to -day makes it essen-

tial to have ganged condensers matched to the nth degree.
For this reason British Radiophone Condensers are invariably
chosen by professional designers and by private constructors. There
are no more perfect or accurately matched components on the
market. Radiophone condensers are guaranteed to be within to
x %, and each product has to pass sixteen different tests before
despatch. The all -steel frame and girder construction ensure
freedom from mechanical distortion and give you permanent
matched perfection.
You can use any Radiophone product with confidence. But to
be SURE of satisfaction INSIST on British Radiophone.

RADI
unrruG

BRITISH RADIOPHONE LTD., ALDWYCH HOUSE, ALDWYCH, W.0.2

INSIST 014 "MATCHED PERFECTION"

should greatly -appreciate a look over the
apparatus if it can be granted."

Normally, we ,cannot arrange for visitors, but
owing to the interest in the cathode-ray television
apparatus for home constructors we are giving
readers the opportunity of seeing this at our stand
at the Radio Show at Olympia.

It is on view on Stand 11, and, as members of the
Technical Staff will be there all day, this will afford
you a better opportunity of examination, etc., than
a visit to a necessarily busy laboratory.

RECEIVING ON SHORT WAVES WITH AN
ORDINARY SET.

D. M. (BOgnor Regis).-" My -set is S:G.,
Det. and Pentode, with closed -in coil units
on a metal chassis, covering 250 to 550 metres
and 1,000 to 2,000.

" Happening to remark to a friend that
I wished I could have the very short waves

(Continued on page -79S.)
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IS YOUR SET
BEHAVING ITSELF? E

E Perhaps your switching doesn't work
= properly ? Or some mysterious noise has
E appeared and is spoiling your radio recep- =
= tion ? Or one of the batteries seeing
E run down much faster than formerly ?
= Whatever your radio problem may be,
= remember that the Technical Query Depart-
= ment is thoroughly equipped to assist our
= readers, and offers its unrivalled service.
E. Full details, including scale of charges, can
= be obtained direct from the Technical Query
= Dept., POPULAR WIRELESS, The Fleetway
E House, Farringdon Street, London, E.C.4.
= A postcard will do. On receipt of this an
= Application Form will be sent to you post
- free immediately This application will
a place you under no obligation whatever,
= but, having the form, you will know exactly
= what information we require to have before

us in order to solve your problems.
E LONDON READERS. PLEASE NOTE:
E Inquiries slibuld NOT be made by 'phone or =

in person at Fleetway House or Tallis House. E
77111111111111111111111111111111111111111111111111111111111111111111111111111117

OLYMPIA
STAND 118
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The R&A "Alpha" has created a
sensation-

" The forefront in design
and construction."

Definitely ahead of all
others."
"Performance exceeded
all expectations"
Here is realism in very truth ; speech and music
with all the character of the original amazingly
natural. Music is reproduced with brilliance and
attack ; a delight to listen to the crispness of solo
instruments, the rich fullness of bass, and the
clear-cut notes of the violin.
Ask your dealer to demonstrate the ALPHA. You
will then appreciate its superiority, and how indis-
pensable it is if you want the best that broadcast
provides.

and the 1934 "CHALLENGER"
Series of P.M.M.C. Reproducers includes a

for every output.

EACH MODEL

351
Diameter 8}"

Depth 32"

5216
COMPLETE
Diameter 101"

Depth 52"

The CHALLENGER is the accepted " best " moving coil reproducer at its
price. Its popularity is world-wide, and a model is now available for
every output.
STANDARD fitted with a 3 -ratio Transformer suitable for use with the majority of power
super -power and pentode valves.
TYPE B8-For Class " B " Amplification this unit is identical in appearance and performance to the
" Standard "-model, but is fitted with a special Transformer having a centre tapped primary. The
transfortmr is designed to operate correctly with the Cossor 210 Class " B " valve, or other
valves having similar characteristics.
TYPE B 15-For Class " B " operation. The Transformer is designed to operate correctly with the
Cossor 220B, Mazda PD220 and Mullard PM2B
valves, or other valves having similar characteristics.
TYPE P-Many commercially built receivers now
on the market necessitate a special high-priced
reproducer to match the load of the output

4 from the extension terminals. To meet the de-
mand we have produced this model, which is
identical in appearance and performance to the
" Standard " model, but which has avail-
able 3 impedance ratios for matching pur-
poses, i.e. 1.2 ohms, 243 ohms and 5.25
ohms.
TYPE Q-As " Standard " model, but
fitted with a Transformer having a centre -
tapped primary intended for a Quiescent
Push -Pull output. The plate to plate load
of the primary is 15,000 ohms, and it is,
therefore, suitable for use with all valves
most commonly used for Q.P.P. operation.

Your dealer can supply. Write us

for new Leaflet, sent post free.

REPRODUCERS & AMPLIFIERS LTD. WOLVERHAMPTON.
REPRODUCERS

Rokiens
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9'6
All wavelengths
from l4.5 to
2,000 metres

- covered by this
British General
All-WaveTuner.

RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued from page 796.)

as well, I was told, to my surprise, that such
sets as mine can easily be adapted " to
short Waves. And I am to have particulars
of a set exactly like my own which is being
used in this way as soon as my friehd can "get
them.

" In the meantime, he suggested I should
write to you and get confirmation of what
he tells me-that is, the possibility of easily
converting an ordinary set into a short-wave
set, even when closed -in coil units are em-
ployed.

(" I should like to know how it, is done, too,
but I suppose that, the method is a bit too
complicated to describe ? ")

We can confirm the efficiency of short-wave
adaptors, and you will lind that they are easily
added to a set like yours, and easily operated.

contrary to what might be expected, too, they are
easily explained so far as the fundamental idea
behind them is concerned.

What happens is that an entirely new timing and
reaction circuit for short-wave work, is made up
into a small unit, and connection to it is provided
by means of a flex lead that terminates in a plug
which fits your set's detector valve holder.

So all you do with an adaptor is to take out your
detector valve, insert the unit's plug into the valve
holder, place the detector in the unit, and then
take the aerial to the A terminal on the unit.

It will then be found that the set's ordinary tuning

*

controls are inoperative. But instead the set will
answer to the timing of the new unit, which covers
the interesting short-wave bands.

At any time the set can be immediately restored
for ordinary. reception, merely by removing the
flex lead and, plug that belong to the unit, and
replacing the aerial lead and detector valve.

Loss of Emission.
R. M. M. (Witiehelsea).-" Whilst on the

subject of valves, may I inquire the correct
method of testing for loss of emission by means
of a milliameter ?

" I know that in a general sense the latter
is used to check the plate current of each valie
in turn, to ascertain if it differs seriously from
the figure given for that particular type by
the maker of the valve. But where is the
milliammeter connected ?

" The suggestion that I should undo the
inside of the set and insert it in turn in each
valve holder's anode lead does not appeal to
me, because, although I am told it is the only
way, I distinctly remember having seen a
much simpler procedure followed success-
fully.

On that occasion the expert connected up
the milliammeter in the external leads to the
battery, and without interfering with the
inside wiring at all he was immediately able to
pronounce that the detector was a dud, which
it proved to be.

Asked whether it would not be as well to
check the other valves as well, he said, '
have,' and although I did not know much

" P.W." PANELS. No. 133. MARSEILLES.
The Marseilles station, 624 miles from London, works on a v,-aveleng,th of 315 metres, its dial reading

being about half -way between the Breslau and West Regional readings.

The power employed is 2.5 kws., and the station is not often heard in this country except on very
sensitive sets. It frequently relays the Paris (P T TI programme.

The air played as an opening and closing, signal is from an old Provencal folk -song.

lL

4c

DO YOU KNOW-
The Answers to the following Questions ?

.There is no " catph " in theta; they are
jUst interesting points that crop up in dis-
cussions on radio topics. If you like to try
to answer them you can compare your own
solutions with those that appear on a follow-
ing page of this number of " P.W."
(1) What ie the name of the new station

with' a woman announcer which has
aPpeared on Kalundborg's wavelength,
1153.8 metres ?

* *

To what nationality does it belong ?

What are the three ways of expressing
Ohm's law ?

(4) In what order are the electrodes of an
A.C. S.G. valve placed between heater
and plate ?

(2)

(3)

about wireless then I do know he diagnosed
-that trouble correctly in, about two minutes,
without altering wiringuor set -fiddling in any
way.

Now that I own a millianimeter myself I
should very much like to know how that piece

"of -quick work was dOn6."
To anyone equipped with the neeessary experience_

anckla sensitive milliarnmeter the test for emission is
but the work of a few moments. :

The' procedure is to' connect the milliammeter in
the negative WT. lead. throngh which all the plate
current of each valve must pass. (The " screen "
currents of S,G.'s, etc., must also be taken into
consideration).

If the voltages arc O.K. when the set is ,switched
on the total anode current should equal the sum of
the currents taken by the individual valves, worked
under the conditions applicable in the ,particular
case ; and it is here that experience counts, for the
current for many 'valves will vary within limits
according to the circuit conditions.

Knowing exactly what current to expect, the
expert immediately notices if there is a low -current
reading, and he then ascertains where the cause of
this lies by pulling out the valves one at a time.

If, for example, the power valve should he taking
(Continued on page 800.)

CONVERT YOUR SET INTO

AN ALL WAVE SET
for only

444414,,
=

Free wiring dia-
g rams showing
how you can
build or convert
your set supplied
Free. State
circuit when

ordering.

From all dealers or direct from the manufacturers :

BRITISH GENERAL
MANUFACTURING CO., LTD., Brockley Works, London, S.E.4

'CLASS B"SIMPLIFIEDI
THE ROLA PM. mc&

UNIT.
NEW SPEAKER IN ONE

MAINS VOLUME
FROM ANY

BATTERY SET
AT VERY LOW

USE OF
H.T.

JUST
CONNECT
TO YOUR SET
WITHOUT ANY
ALTERATION

A latest -type ROLA Permanent
Magnet Moving -Coil Speaker, with

which is incorporated a complete.
properly matched "CLASS B"

amplifier. This assembly.
when connected with any

Battery Set, converts it
to. "Class B" output.

increasing the overall
sensitivity of the

set several times.
and INCREASING
THE POWER
OUTPUT OR
VOLUME UP TO
5 TIMES

SEND FOR IT ON 7 DAYS TRIAL
Send only 5s. Od. for 7 days trial ; if satisfied, pay balance
in 10 monthly payments of 78. 6d. (Cash, in 7 days, £3 Ils.)

ONLY
11I

For the
Famous " PIFCO "
RADIOMETER.
It satisfied. com-
plete purchase by
5 monthly pay-
ments of Be. 6d.
(Cash. 123. 6d.)
Tests every th ing-
valves. components,
circuit. etc.

This Rola " CLASS B " SPEAKER
AMPLIFIER UNIT can Quickly and
simply be connected to any battery set,
and is complete with Cossor, Mallard
or B.T.H. " Class B " valve, with full
instructions.

The result of adding this unit, to your
battery set 'will be eQuiValenee in per-
formance, as regards richness of tone and
volume, to a high-grade all -mains set.
whilst at the same time retaining economy
in battery consumption. Send dePosit
to -day

E. J. HERAUD, Ltd., Dept. P.W.18, NUMBER ONE, EDMONTON, LONDON, N.18
Branches : 78/82, Fore St., Edmonton : 77, West Green Rd., Tottenham ;
34, St. James St., Walthamstow ; and 039, Hertford Rd., Enfield Wash.
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S PERCHARGED
WITH POWER!

MORE and more power ; that is
the demand of the modern
radio set. And no battery is

so densely packed with power as the
Grosvenor.
For, by the Grosvenor process,
MERCURY protects the all-important
zinc cells against corrosion. So long
do the cells last that, to use them up,
they are crammed with extra
chemicals by hydraulic pressure.
That is why Grosvenor batteries give such
astonishingly long life. For sheer value -
for -money, try Grosvenor next time, and see
for yourself

MERCURY
means ENORMOUSLY
INCREASED LIFE

GROSVENOR
MISCANLITE

ELECTRIC
TORCHES

Beautifully made from
the new material. MIS-
CANLITE. Very strong,
will last for ever, and
finished in artistic as-
sorted colours. Buy one
now, for autumn and
winter use. All sizes
and types, priced from
1 /6 to 12/6

Grosvenor Mercury Batteries
are made in three grades
for every Radio need.

Grosvenor Red
Line .. 5/6 to 11 /-

G resven or Brown
Line 6/- 15/6

Grosvenor Blue
Line .. 7/. to 20/-

A I so long-lasting Grosvenor
Mercury Batteriesfor Torc hes,
Pocket and Cycle Lamps.

GROSVENOR ELECTRIC BATTERIES, LTD.
2-3, White Street, London, E.C.2.

Works : Watford, Herts.
Plume : Grain, :

Metropolitan 6866 (3 lines), Grobatcoy, Ave, London.

Interested in
Better Radio

-then send 3d. for a

copy of the 1934
edition of the "ALL
METAL WAY"
which gives full

details of the
complete
range of

WESTINGHOUSE
METAL RECTIFIERS & WESTECTORS

\\\\
Gm.

IINYESTWOOLISEM°

giCTIFIE

Post COUPON to -day!
Please send me " The All -Metal Way, 1934 " containing full

particulars of We'stinghouse Metal Rectifiers _and Westectors.
I enclose 3d. in stamps.

NAME

ADDRESS

P.W. 26.8.33

The Westinghouse Brake & Saxby Signal Co., Ltd.,
82, York Road, King's Cross, London, N.t.
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RADIOTOR IA L
QUESTIONS AND ANSWERS

(Continued from rags 798.)

10 milliainps, the total anode current should drop by
that amount when the power valve is removed from
its holder. And if the drop is less than 10 it is obvious
that this'part of the circuit it at taint. '

Similarly, if the expert gets a drop of perhaps only
half a nallianip, instead of an expected two.milliamps,
on removing the detector, he knoWS that that is
where the trouble lies, especially as he.had probably
already auspeeted it because of failing reaction or
some such symptom.

When all the valves but one are removed the
current for that particular valve is shown by the
meter, so the connection in the negative battery lead
is just as good as undoing the separate leads to
the anodes of the valves,

When the above procedure is followed by an expert
it looks ridiculously eak,, bit you -will note that there
are two or -three important points which are vital to
quick success in locating the faulty valve. One is
the experience which alone can tell if the plate cur-
rents kre normal for the valves under the conditions
obtaining. And another important point is a suffici-
ently sensitive milliarnmeter, for there is a very wide
difference in.platt.,eurrent amplitudes,, and it needs
a very good instrument to show clearly the drop due
to loss of emission in, for.instance,- a detector valve
which is ICC. coupled to the- following stage.

RESISTANCE AND TRANSFORMER
COUPLING AFTER THE DETECTOR.

J. D D. (Shaftesbury).-" Having all the
necessary components, I want to go back to
the old arrangement of detector with re-
sistance -capacity coupling, followed by a
transformer -coupled stage of L.F.

" I know it is supposed to be out of fashion
with all this Class B, Q.P.P., parallel -feed
and what -not ; but, for curiosity, I want to
try it again.

Please give the connections for the
following compbnents : One H.F. choke,
two 2-mfd. fixed condensers, two resistances
(80,000 and 30,000 ohms), one .5-meg. grid

leak, one .01-mfd. fixed condenser, one L.F.
transformer, one output choke.

" The detector portion of the set with lead
from differential -reaction is O.K. ; it is only
the L.F. coupling and output connections
that. I want. tralve holders and odds and
ends' in plenty:)" -

_ Assuming that the valve holders have filaments
,correctly connected across the L.T. supply, and that
the detector valve holder is also completely wired
on its grid side, but with the differential reaction

THE ANSWERS
TO THE QUESTIONS ON PAGE 798 ARE

GIVEN BELOW.
(1) Monte Ceneri is the name of the station.
(2) It is a Swiss station, and the language

used is Italian.
(3) E(volts)

(A) I (current in amps.)-
R (ohms)

(B) E = I x R.

(C) R = -
I

(4) Next to the heater is the- cathode ;
then come the control grid, the screening
(or " priming ") grid, and finally the plate.

E DID YOU KNOW TEEM ALL ?

moving vanes lead " in the air," you can complete
the wiring as follows :

One end of the H.F. choke and the lead from the
differential's moving vanes to the anode terminal
of the detector valve holder.

Other side of H.F. chdke to one end of 80,000
ohms resistance, and to one side of O1 fixed con-
denser.

Remaining side of 80.000 ohms resistance to one
side of a 2-mfd. condenser, and also to one side of
the 30,000 ohms- 'resistance.

The remaining side of the 2-mfd. goes to L.T. -.
The grid of the first L.F. valve holder is joined

to the other side of the '01 fixed condenser, and also

to one side of the '5-meg. grid leak, the other end of
which goes to first L.F. grid bias.

The remaining side of the 30,000 ohms resistance
goes to H.T. + (detector).

The plate terminal of the first L.F. valve holder
goes to P (or A) on the L.F. transformer.

H.T. terminal on this goes to H.T. + (first
L.F.).

Grid terminal of the output valve holder goes to
the G terminal of the L.F. transformer.

The G.B. terminal of the transformer goes via the
usual flex lead and plug to. G.B. (output valve).

The plate terminal of the output valve holder goes
to one terminal of the output choke, and also to
one side of the other 2-mfd. condenser. The remaining
condenser terminal goes to one L.S. terminal.
The other L.S. terminal goes to L.T. H.T. -, etc.

Finally, the remaining terminal of the output
choke goes to maximum H.T. this completing
the connections.

NO H.T. THROUGH THE PRIMARY.
H. H. (Ilford).-" Is the following method

correct for shifting an L.F. transformer
to shunt -feeding, so that no H.T. goes through
its primary ?

Leave anode circuit of detector as before,
except to wire a suitable coupling resistance
in the place formerly occupied by the trans-
former primary.

" From the anode aide of this coupling
resistance take a lead to the L.F. coupling
condenser, the other side of which goes to
A terminal of L.F. transformer. H.T. terminal
of transformer goes to the L.T. - H.T. -
earth line.

0 terminal of transformer to grid of follow-
ing valve holder. G.R. terminal of transformer
to grid bias."

Your suggested method should be quite O.K.,

SUPER OR STRAIGHT.
Messrs. Parley have asked us to point out

that the attractive cabinet illustrated on page
692 of last week's issue forms a housing for
either the firm's 3 valve A.C. Receiver A.P. 34
or Superhet A.P. 46 (4 valve) and not the
Superhet A.P. 48 as stated.

THE BELLING-LEE PICK-UP

Special Features. - Perfectly
natural frequency response . .

minimises needle scratch while
retaining high notes and bril-
liancy of reproduction ...Mini-
mum record wear . . Copper
screened Rex.

LET YOUR EAR BE THE JUDGE!

MODEL A. Adjustable arm allows distance
between needle point and centre of base to
be varied from 71" to 94". The arm should be
as long as cabinet space permits. Head angle
is also adjustable to obtain minimum tracking
error for different arm lengths.

Write for booklet "Radio Connections."

27/6
BELLING te LEE LTD
CAMBRIDGE ARTERIAL ROAD, ENFIELD, MIDDX.

ai1111111iiiiiiiiniiinimmiliiiiiniminnitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii1111111111111111111*

...=

POPULAR WIRELESS
E =-

ADVERTISEMENT RATES .=.=
=

Whole Page £40 Quarter Page £10
Half Page £20 E i g h t h Page £5 E.
Narrow Column Advts.(3 cols. to page) per inch 30/ -
Minimum Space accepted - - - - half inch 15/ -

NO SERIES DISCOUNTS. COPY AND BLOCKS MUST BE IN
ADVERTISEMENT COPY SUB- RAND 12 DAYS BEFORE DATE
JECT TO EDITORIAL APPROVAL OF ISSUE TO ENSURE PROOFS
ALL communications respecting ADVERTISING lutist

be made to :-
JOHN H. LILE, Ltd., 4, Ludgate Circus, London, E.C.4.

Telephone : City 7261.

711 IIIIIII11111111111111111111I11111111141111111111111111111111111111111111C111111MIIIIIIIIIIIIIIIIIIIMMIIIIIIIBIG
WRITE FOR

CATALOGUE.

OA NEW OSBORN
RADIO CABINET

filik Model No. 259. An Ultra -modern Radiogram.
1111, cabinet in beautifully figured walnut. Mouldings
and base 'mattered black to give contrast to figured

. walnut. 3' 2" high, 1' 9" wide, 1' 5" deep. Sleight
between motor -board and baseboard, .12". Height for
pick-up 41". Opening at back. Top panel above fret
will be cut to your specification-a paper pattern must
be forwarded. Baffle included. Rand -polished. Takes
any type cf gramophone motor-electric or spring
models. Accommodates baseboard 18" x 14'. or
smaller. Hole in baffle cut to your specification.
PRICES. Machined Ready to Assemble, Kit
of Parts: Oak, £1,15.0. Walnut or Mahogany.
E2.0.0. Assembled -Ready to Polish : Oak, 82.10.0.
Walnut or Mahogany. £2.15.0. Assembled and
Polished : Oak, L3.5.0. Walnut or Mahogany, 23.10.0,

ALL MODELS CARRIAGE PAID.
:Osborn Super Acoustic Baffle Board. Prevents 90%:
vspeaker worry. Any size hole cut free. 18" x 18",
:3/-: 24"-x 24", 5:-; 30" X 30", 81-: 36" X 36",:,
:11/3. Carriage paid U.K. SEND FOR:
PREE SAMPLE.

RADIOLYIKPIA STAND 202 GALLERY.
CHAS. A. OSBORN (Dept. Regent Works,
Arlington St., New North Ed.. London, N.1. Tel.:
Clerkenwell 5095. Showrooms 21, Essex Ed., Mag.
ton. N.1. Tel.: Clerkeawell 5634.
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HOW TO MAKE THE
OLYMPIA SUPER

(Continued from page 782.)
* It

The aerial and earth are connected in
the usual way, and the valves given in the
list are inserted in order in the sockets
VI, V2, V3, V4 and V5.

To set the receiver it is best to connect
up everything without the cabinet, adding
this latter when all is ready for normal
working. The female portion of the mains
plug is connected by flex to a light adaptor
plug or a wall power plug, and the " live-
ness " of the set is tested by turning the
volume control clockwise a fraction till the
switch is heard to operate. Then a few
seconds will suffice to see if the valves
light up, and are followed some thirty
seconds later by the clicking over of the
thermal -delay switch.

Fr. liminary Adjustments.
After this test switch off and get ready

to set the trimmers of the three -gang con-
denser and to adjust the intermediates.
These are sent  out with the coupling of
the coils adjusted for best normal operation,
so this feature should not be altered until

EASY DRILLING

5.

54*

Cornbvfmcf
Votene Ccrndrof

And CM OF
Stl/ritA

Ser.ettcA

4'

/0'

4'

Panel Layout
The panel drilling ;t the Olympia Super should

be carried out to these dimensions.

after the set is working well and if it is
desired to try different coupling:- What
should be done now is to push all the
adjusting levers on the intermediates to
one side, moving them fully anti -clockwise
as viewed from the top of the units.

Then screw up the three trimming wheels
fully, followed by a slacking off of one
complete revolution. The preliminary set-
ting is now complete, and with aerial and
earth connected the set can be switched on.

Rim the volume control three-quarters
to the right and rotate the tuning dial.
Search for a station as low down the
medium -wave scale as possible. You
will know when you are on medium waves
by the fact that the fiat portion of the
Colvern wavechange switch rod will be

(Continued on next page.)

revolution:

Now*
You CAN GIVE UP

dry battery
EXPENSE

PLATE -LESS -NESS REMOVES ALL OBJECTIONS TO H.T. ACCUMULATORS

Double capacity

L.T. 80 :.",: 11/6

1. You endured the constant expense of dry batteries
- because H.T. accumulators were so unwieldy. Or
perhaps you put up with the existing type of accumulator ?

2. To -day there is no need for either. The invention
of the Block plate -less cell, with its double capacity, permits
a H.T. accumulator that is half the usual bulk -6o v., 5,000
m.a.h. from a coloured bakelite casket hardly bigger than a
dry battery !

This Block 1..T.
accumulator is no
bigger than- an or-
dinary go a.h. type,
yet lasts twice as
long per charge! As
in all Block cells,
its cylindrical nega-
tive is also the cell's
container, the posi-
tive being a central
column. No grids
needed, therefore
more "active ma-
terial " and less
weight; also its cir-
cular form ensures
far more thorough
action.

3. Give up the old expense, the old
nuisance. Give yourself; the economy (and
comfort) of H.T. ii its modern, most
perfect, cheapest form.

v. 5000 m.a.h. 4rx4rx5I lid. 37/6Weight 16 lbs.
v. 5000 m.a.h.8-3/l 6"x4 rx5r rd.

Weight 8 lbs.

0 IL CI 0 FONiN,
PLATE -LESS ACCUMULATORS

Block Batter'es La.,Abbey Rd ,Barkhg, Essex. Tel : Grangewood 334617
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iv best
You can be sure when you
buy a Blue Spot speaker that
your money is buying the
best value, the best quality
and the best performance in
loudspeaker construction and
design.

YOUR PRESENT SET
WITH EXTRA

BLUE SPOT SPEAKERS
will give you radio throughout your
house. It is perfectly easy to instal
extra speakers and most modern sets
have ample power to operate them.
Ask your dealer for full particulars or
write for catalogue P.W. 78 U.

BLUE SPOT 66R
- the famous moving iron speaker
which, although sensitive to very small
inputs, will handle practically any out-
put with ease. Clear delightful tone
free from distortion or blare. Price
27/6. 66RB specially designed to
take full advantage of the extra power
from Class B output. Price 30/-. Both
these units give best results if used with
Blue Spot Major Chassis. Price 1016.
CABINET MODELS IN OAK -
44R 39/6. 44RB Class B 42/,
BLUE SPOT MOVING COIL
SPEAKERS-29P.M. 32/6. 45P.M.
45/... 99P.M. 59/6.

OLYMPIA

STAND

97

BRITISH

MADE
THE BRITISH BLUE
SPOTCOMPANYLTD.
94/96 Rosoman Street,
Rosebery Avenue,

London, E.C.I
Distributors for Northern

England, Scotland and Wales : H. C RAWSON
(Sheffield and London). Ltd. zoo London Road,
Sheffield ; & at Manchester, Newcastle & Glasgow

HOW TO MAKE THE
OLYMPIA 'SUPER-'

(Continued from previous page.)

in a horizontal plane. It is in a vertical
plane when the coils are switched to long
waves.

After finding the station reduce Volume
to just comfortable audibility and rotate
the two back (furthest from panel)
trimmers slowly to get the positions of

intermediates-on, say, Radio -Paris or
Daventry-until best results are obtained.
The trimmers on the condenser are not
touched during this procedure.

One final word. The valves used in the
original set, and for which the bias re-
sistances specified are chosen, were those
mentioned at the top of the list of valves
with the exception of the pentode, which
was a Mazda A.C. Pen.

If you change from these you may
have to make slight alterations in the bias
resistances for V, and V2 (common re-
sistance) and V5. For V3 the resistance is
variable, so no change is required here, but

Baffie-Boarct

BracketNovi/n.9 t \Cod
Speaker

"---..-
To Speaker/.

Fiala' Ifee,ndern9
Bracket

10 45 55 76 7* -
-**--."
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An interesting point about this section of the set is that the loudspeaker field winding is used as a
smoothing choke.

maximum strength. If necessary, reduce
strength by volume control after each
adjustment to keep the level of volume
down to a reasonable limit. Do not
alter the adjustment of the trimmer
nearest the panel.

When the tuning here is complete,
switch over to the long waves and trim the

V9 resistance should be chosen according
to the makers' recommendations for bias. -

In the case of the V1-V2 common re-
sistance it is not likely that any alteration
will be required, for the value is not 'at all
critical. A rough guide is to use a resistance
of about that specified for the normal
bias of the type of valve used in V,.
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VALVES ON SHOW
(Continued from page 791.)

The VHT.4, as it is termed, is a most
interesting valve, and should be examined
very carefully, for it represents probably
the most complicated piece of valve
mechanism, from an electrical as well as a
mechanical point of view, yet devised for
the use of the ordinary broadcast listener.

The mechanism of the modern valve is
a thing at which to wonder, and most of
the valve firms are showing detailed models
of their, various products, so that the exact
construction can be clearly seen. Have a

* * *
FOR DUAL
PURPOSES

A couple of Osram
double- diode
triode v al v e s-
M.H.D.4 - which
are designed to
carry ont H.F.
rectification and
L.P. amplification
as separate

operations.

pit them, especially such models
as those of the screened pentodes, double -
diode pentodes and triodes, Catkins and so
forth. The intricacies of design and the
accuracy with which they are carried out
speak volumes for the skill of the modern
valve engineer.

The valves at Olympia are truly the
basis of the trend of the whole Exhibition;
and on them has been founded the main
features of the set designs for the coming
season.

MIRROR OF THE B.B.C.
(Continued from page 764.)

or something as good. I am told that this
suggestion was turned down, but that it
will be raised again in the autumn. For the
sake of listeners I hope that common
sense prevails to give us back the interludes,
and not gramophone records, please !

If Britain Went Nazi.
The internment of the leading broadcast-

ing officials of Germany and the dismissal
of many others by Nazi authorities have
been made the opportunity of some inter-
esting speculations by a German journal
as to what would happen to the B.B.C.
under a similar regime in England. The
journal shows astonishing knowledge of
the personnel, -personalities and politics
of individual members of the B.B.C. staff.

It is easy, of course, to say that all Jews,
and those of Jewish name, would be

(Continued on next page.)

T. C. C. means

SAFETY . . .

AL WA YS
Reicarch -- intensive

concentrated research - Creating the means to
solve the ever present problems of Radio -
Rejecting all but what experience has found
t00% right. That is the job of the vast T.C.C.
organisation-that is why none but the perfect
product finds its way to the storeroom. But
even more, that is why T.C.C. spells SAFETY
at all times. Throughout the world the " con-
denser in the green case " is synonymous with
condenser efficiency-whatever the need there is
a T.C.C. to fulfil it-adequately-the reason for
the choice of T.C.C. by all the leading set designers.

MCI
ALL -BRITISH

CONDENSERS

SEE THE
COMPLETE
RANGE OF

T.C.C.
CONDENSERS

ON

STAND 98
RADIOLYMPIA.

The Telegraph Condenser Co., Ltd.,Wales Farm Road, N. Acton,W.3.

c 3307.
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DON'T RISK IT
A Ma ins Transformer
is essential for a SAFE

A.C. Receiver
Although the necessary power to run an A.C.
Set can bt obtained without the use of a Trans-
former, it is not advisable to do so because
(a) A Transformer is essential to provide the

correct input voltage to the rectifier. If
the mains are connected directly to the
rectifier reception may be rough and noisy.

(b) The Transformer is necessary to isolate the
receiver and mains unit from the supply
mains. If a transformer is not used, there is
a risk of the ' live side of the supply
becoming earthed-with consequent damage
to the receiver and rectifier.

(c) The slight cost saved by dispensing with a
Transformer is not worth the risk-especially
when it ix realised that without the trans-
former, extra condensers and a larger
rectifier are usually necessary.

(d) Running costs are less when a transformer
is employed.

(e) Without a Transformer the output of the
Mains Unit is limited to the voltage of the
power supply, but with a Transformer there
is so limit.

POST. THIS COUPON

Address

I enclose 3d.
stamps for en-
tirely N E W
and revised
Handbook.
Packed with
blueprints and

--hints on running
the radio from
the mains,

F. C.
HEAYBERD

& CO.,
10, FINSBURY

STREET,
LONDON, E.C, 2

One minute from
Moorgate Und. Station.

INVENTORS, mbeanzarctitaurreopltguez

apply for your PATENT first. Write for my -FREE 
INVENTORS', POCKET -BOOK," explaining how to

patent inventions, Submit particulars in confidence .for -

free expert advice. - EDWIN V. AXE, A.I.M.E.,
27, Chancery Lane, London.

EASY TERMS
Eremalting,wireless supplied on lowest terms.
Prompt delivery guaranteed. Price list free on

request.
NEW BLUE SPOT 99 PERMANENT- With Order
MAGNET MOVING -COIL UNIT. ,

" The most popular Moving -Coil -)64
trait at the Radio Exhibition." VV
Cash Price £2/19/6 And 11 monthly payments of 516.

"CLASS B "KITS:consisting of kfultitone driver
trans. and output matching Choke, Cossor 240 B
valve and Special valve holder. Free instruction
book with: every order. Cash Price £1/15/3 or
6/- with order and 6 monthly payments of 6/6.

12 FAME W.H. HIGH-TENSION AC-
CUMULATORS (120 volts, 6.000 M/a.). 7/.4
The cheapest and best High -Tension
Supply where Mains are not available.
Cash Price £31151-. And 11 monthly payment, or 7 -

ATLAS ELIMINATOR A.C.214. Three

Price S2/19/6.
H.T. tappings. 20 14/a. output. Cash 5,

And II monthly payments of 5:6.
ALL CARRIAGE PAID. QUOTATIONS BY RETURN.
To avoid delay will custtimers lrindtp ,end first

;laymen, with order?
Esra. 1925. THE Not Iona I 1977.

LONDON RADIO SUPPLY
COMPANY

II,OAT LANE -NOBLE STREET- LONDON,E.C.2

MIRROR .OF THE B.B.C.
(Continued from previous page.)

interned forthwith. Then the paper goes on
to give the list of those who would suffer
for their private opinions without being,
Jews. Certain directors of departments
and eighteen important officials would be
proscribed on this count. The commentator
makes it clear that, although the whole
of the Board of Governors would haVe to
go, Sir John Reith would survive if he cared
to do so.

THE LINK BETWEEN
(Continued from page 794.)

Class B valve which, in a sense, is unique in that it
combines advantages of Q.P.P. with those of positive -
grid -drive Class B.

The Osram " B.21," as it is called, requires to be
operated with a negative grid bias; but, as the
G.E.C. rightly points out, since bias has in any case
to be used with the " driver " valve, there is no
hardship about it.

For Nottingham and District Readers. .

Nottingham's own Radio Show is being held this
year in the Greyfriars Hall front September 6th to
14th inclusive.

Several of the leading manufacturers are to be
represented, and -between twenty and thirty local
traders have also promised their support.

This is the second occasion on which Nottingham
has had its own Radio Show, and a visit by readers
living in the locality should be well worth while.

Further details may be obtained from the organiser,
Mr. R. D. nought; the Branch Manager of Messrs.
T. Beadle & Co., Ltd., at 12, Fletcher Gate, Notting-
ham.

A New Mullard Leaflet.
When Mullard's do things they do- them well !
I have just received a copy of a pamphlet that

they have produced on Class B amplification, and '

it is one of the most commendable efforts that I have
seen on the subject.

OUR POSTCARD SERVICE
Applications for trade literature mentioned in
these columns can be made through P.W."
by quoting the reference number given at the
end of the paragraph. Just send a postcard to
G. T. Kelsey, at Tallis House, Tallis Street,
E.C.4. Any literature described during the
past four weeks may be applied for in this
way-just quote the number or numbers.

It describes in simple terms what Class B
amplification is, and in addition to telling you how
to use this method with existing sets, it gives a lot, of
really useful information about the Mullard P.3.1.211.
Class B valve.

P.W." readers desirous of obtaining a copy
this leaflet can do so through the medium of our '

postcard service. Just send the usual postcard to
us, and we shall be pleased to make (a0 .kaId r)the necessary arrangements.

THE LISTENER'S NOTEBOOK
(Continued from page 764.)

must have occurred to the B.B.C. that thousands of
Scouts had tuned in to hear their thief, besides
parents and friends of Scouts. They must have
been a disappointed crowd, with their disappointment
growing as the wait was prolonged.

And the best the B.B.C. could do was to put on two
foreign musical records-definitely not the fare for
such an audience.

There is some satisfaction in knowing that I wasn't
the only one fooled over the Café Colette joke.
Monsieur X.'s identity has been revealed. He is Mr.
Walford Hyden, and the Café Colette orchestra is
his orchestra. Though I am prepared to laugh at
it all, I would like to make two observations.

Mr. Walford Hyden has achieved the impossible
with' his perfect impersonation of the Frenchman,
and the B.B.C. has established a very dangerous
precedent.

Broadcasting demands a nuitual confidence be-
tween the peoples each side of the microphone. The
B.B.C. can't have forgotten the doubts some people
entertained as to the reality of the nightingale
broadcasts.

I am not one of those, but I should hate to think
that it wasn't Keith Falkner 1 was listening to
the other evening, but a village baritone from
Wiltshire instead. You see my point

You want
SHARP, CLEAR,
BETTER RECEPTION?

fi ..!,

IV/ d

NO AERIAL

No DANGER
/

Discard your present aerial and connect up
to the AIRCLIPSE Auto -Inductive Aerial.
At once there will be an astonishing improve-
ment in the performance of your set. The
wonderfully convenient AIRCLIPSE, with its
princirA of auto -induction, filters incoming
signals. It increases sensitivity and selectivity ;
gets distant stations with amazing clarity.
Equals the best outdoor aerial and infinitely
surpasses any indoor aerial. Only 31 X 1
inches. Can be placed inside or outside
the set, and enables any set to be moved from
room to room. For A.C. Maim: and
Battery Sete.

Of all dealers, or in case of
difficulty order from :

AIRCLIPSE LTD., 182, VAUXHALL BRIDGE RD., LONDON, S.W.1

Telephone : Victoria 5022.

"ENGINEERING OPPORTUNITIES" is a 250 -
Page Hand -book showing the possibilities of various
Engineering Careers. It shows clearly and definitely
the way in which you may carve out a successful
career in your chosen branch of Engineering,
Among a host of other things. it outlines Home -
Study Courses in all branches of Civil, Mech.,
Elec., Motor, Aero.. Wireless and .` TalkieEngineering, a nd shows the easiest way to
pass A.M./.C.E., A.N.I.Mech.E.. I.E.E.,G.P.O., Matriculation,
Civil service, and other Examinations.
Sond for your copy at " ENGINEERING
OPPORTUNITIES" 10 -via y---EMEE of 0117 car..
BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
101 SHAKESPEARE HOUSE, 23.32, OXFORD ST, LONDON.

ONsweus

FOOTBALL
ANNUAL 

1933-34

All Fist

111111111==.1111MiNSIMMIS

GET
YOUR
COPY
NOW !

ANSWERS Footbkll Annual is packed with facts
andfigures indispensable to the " Soccer Fan."

All ti e English. League Fixtures arranged, under Club
Headings, Cup Tie dates, International Matches, and
details about new players are given clearly and con-
cisely. This handy book is so arranged that you can
fill in the results of your team's, matches throngholit

the season.

ANSWERS
FOOTBALL ANNUAL 3D.

At Alt Newsagents.
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TECHNICAL
NOTES

Some diverse and informative
jottings about interesting aspects

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

Cutting Out the Local.
WHEN you are troubled with a strong

local station, and you want to pick up
a distant or weak station through it

-as so often happens-there are various
dodges you can try, some of which I have
touched on before. If you do not already use
a wave -trap, this is worth trying, as it will
give you a great increase in selectivity and
help you out of a difficulty. I should, how-
ever, explain that there are some methods
which improve the selectivity of the set as
a whole-that is to say, over a wide range
of wavelengths ; but the wave -trap system
is more particularly intended to give you
selectivity at a particular part of the
frequency range.

Another point to remember about a
wave -trap is that it will generally cover a
certain waveband so that you can hardly
expect to cut out one station and then
receive at full strength another station
which is very closely adjacent in wave-
length to the one which you have sup-
pressed. Generally the wave -trap will cut
out wave -lengths on both sides of the
intended one.

Wave -Traps.
This " spreading " effect, however, can

be largely reduced-in other words, the in-
fluence of the trap can be confined to some
extent-if you use a type of trap employing
a tapped coil. The aerial is connected to
one of the tappings, whilst one end of the
coil is connected to the aerial terminal of
the set (in other words, the aerial is con-
nected to the aerial terminal via a portion
of the coil), whilst a variable condenser (of,
say, 0.0005 mfd.) is shunted across the
whole of the coil. You now tune in the
station which you want to get rid of, and
then adjust the condenser until this local
station disappears, or practically so. This
virtually gets rid of the undesired local
station, and you are then free to tune in the
weak station which the local was previously
over -powering But, as I have already
mentioned, the wanted wavelength must not
be too close to the unwanted one.

Bandpass Arrangement.
Altogether, apart from the wave -trap

system, if you want to get a general improve-
ment in selectivity, it is better to go in for
the bandpass arrangement. This in principle
consists of a tuned circuit extraneous to the
set, or rather extraneous to the circuit (it
may be incorporated in the set, of course),
which is coupled to the tuned circuit by
means of a small condenser. If your
present tuned circuit is of the dual -range

"type, as is most probable, then it is just as
well to have the extra tuning circuit also
dual -range, so that it can be used with,the
existing circuit, whether this is tuned for
long or medium waves.

(Continued on next page.)

FOR A P.M.
MOVING COIL

SPEAKER
Just think of it-a real British -

made Moving Coil Speaker,

perfect in every detail and

fitted with a Universal

Transformer-all for 27/6.

Perfect tonal balance,

sensitivity, and adequate

volume will endear it to

every constructor in search

of the ideal Baby Speaker.

It's a good job and worthy

of the name Amplion.

All Amplion speakers
are fitted with uni-
v er s a I transformers
and climate -proof
cones. Note the rigid
and unique design of

" the cone housing.
(Le t.) The M.C.22 with
every latest improvement.

Price 39j6.
(Right.) The Audiola, a
luxury speaker with a
9 -inch cone.

Price 49,'6.

STAND No. 104

AMPL!ON (1932) LTD., 82 84 ROSOMAN STREET, LONDON, E.C.1.
Ci,rkenzuen 5440-1
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BEirgivAN
RADIO PRODUCTS

Constructors realise that the
ultimate success of their cir-
cuits depends almost entirely
on the quality of component
used in assembly. Good
components made by skilled
craftsmen are necessary ;
components made by en-
gineers who have a thorough
grasp of modern Radio re-
quirements.

A noteworthy
addition to
the Benjamin
programme
this year is a
range of
Magnavox
Permanent
Magnet
Speakers.The
most striking
quality about
these speakers
is their sensitivity and lively attack.
Illustrated is the " Senior " ft
Model Type 252. Price ail, I  ftl 1J
" Standard " Model type 254 - £1.17.6

" B " Input
Driver Trans-
former-For use
with all types of
Class " B " cir-
cuits and valves.
Tapped to give
&lice of overall
ratios 1 b to 1 and
1 to 1.

Price

The 7 -pin holder
specially design-
ed for class " B
and all other 7 -
pin valves.
Equipped with
easy wiring re-
versible termin-
als. The terminal
holes in valve platform are countersunk fo
flush under -chassis mounting.

Data sheets are available giving full par-
ticulars of the complete Benjamin range
of valveholders, transformers, chokes and
Magnavox Mains - energised Speakers.

THE BENJAMIN ELECTRIC LTD., TARRIFF
ROAD, TOTTENHAM, N.17.

TECHNICAL NOTES
(Continued from previous page.)

Unwanted Coupling.
Another point I shoUld mention in

passing is that the coupling between the
extra tuned circuit ,and the present one
must be limited to that due to the coupling
condenser. In order to prevent unwanted
coupling, therefore, you should screen the
two circuits ; this can be done 41y means of
an ordinary simple screen.

Having got this arrangement fixed up,
you will, of course, have to tune both the
normal tuned circuit and also the additional
one, and the tuning of both circuits will
vary with different stations ; but this little
extra trouble is well worth while if you are
badly in need of extra selectivity.

Another important point is that no alter-
ation of the present circuit is required, and
therefore it is a very simple matter to dis-
connect this extra bandpass unit if at any
time it is not required. For instance, if
you want to put the set into the -hands of
someone not so initiated in tuning, where
simplicity of tuning becomes more im-
portant, you can disconnect the additional
tuning circuit and the set will be as it was
before.

Dual Coils.
The simple

medium -wave
arrangement of long- and
coils in series which I

referred to in these
notes recently is in-
dicated in the ac-
companying sketch.

The two coils are
in series, and the
long -wave coil can be
shorted by means of
the switch. When
the switch is open the
whole of the coil is in
use, whilst when the
switch is closed only
the lower part of the
coil is in circuit.

Bear in mind, how-
ever, the various
points and precautions
which I mentioned,
especially with re-
gard to absorption
and interference
effects between the
coils.

Screening.
Screening of coils has become so common

in present-day multi -valve receivers, especi-
ally of the compact mains type, that many
people are apt to jump to the conclusion
that screening in itself makes for extra
efficiency.

This question of efficiency may be
looked at in two different ways. First of
all, if there is unwanted coupling and inter-
action between different components, this
puts a limit to the efficiency which can be
got out of some of the stages, owing to
instability setting in ; and therefore it is
obvious that if screening is going to prevent
this instability it will enable us to operate
the stages at a higher efficiency. So that,
looked at in this way, the screening gives
us-or rather I would prefer to say allows
us-a higher overall efficiency than we
could obtain without it.

(Continued on next page:1

SIMPLE
SWITCHING

Adectiwn.

How the long -wave
winding is cut out o

circuit.

`AIRSPRUNG
THE MOST OUTSTANDING DEVELOPMENT

IN NALVEHOLDER DESIGN

AIR SPACED
I C

SPRUNG PL,47-
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ANTI-MICROPHONIC,
NON-METAL

CHASSIS -MOUNTING
The trend of modern design in receivers makes a

valveholder of this type a necessity.
It is designed to:

-Damp out actual physical shocks to the
valve.

-Insulate the valve from consistent vibration
set up by the transformer on the chassis.

-Counteract and absorb the air pulsations
set up by increased acoustic output of
modern receivers.

The sockets of this valveholder are practically air insu-
lated, thus making it also ideal for Short Wave work.

4 -Pin, 1/2 5 -Pin, 113
. "A Matter of Connection."

Clix New Folder " P" give, details of over 3o
components for Pet,e, t ltuiLa,.t. Sent on request.

LOX
Cheapest Perfect Contact

LECTRO LINX LTD.,79a Rochester Row, S.W.I.
CHARGING WITHOUT MAINS
Thousands are charging their own accumulators, why don't.
you P " TONIC " trickle -charger Kits keep two -volt accum
ulators fully charged. Ideal for remote districts. From 7i ,

postage sd. Full particulars, stamp.
WILLIAMS, Netherend, Cradley, Nr. Birmingham.

A PRACTICAL HOME -STUDY COURSE IN RADIO
leads to a recognised Certificate and " A.M.R.T.I."
We guarantee success and give introductions. Send
P.C. for Free particulars to-Radio Training Institute of Great Britain.85. New Oxford Street. London.

WE invite readers to support
our Advertisers-care being

taken to accept only announce-
ments of reputable firms

EASY PAYMENTS
"There's no place like HOLMES."
The first firm to supply Wireless parts on easy
payments. Nine years advertiser in " Popular
Wireless." Thousands of satisfied customers.

After visiting the Show you will un-
doubtedly choose the finest speaker.

EPOCH 11 in. SUPER 4p

451- CASH
9 P a y -
ments of

4/11

De- Monthly
-posit Payments

LISSEN SKYSCRAPER Kit 89/6 8/3 11 of 8j3
TELSEN 325 Star Kit 39/6 5/5 7 of 5/5
EXIDE H.T. Accum. 120v. £3 61- 9 of 618
EHCO Eliminator &C.18 67/6 7/5 9 of 7/5
CELESTION M.O. P..M. 35/- 4/10 7 of 4/10
B.T.H. Pick-up ,.. ... 251- 4/8 5 of 418

Parts for any Kit Set. Any make of speaker.
New Goods Obtained for Every Order.
Send us a list of the parts you require and the pay-
ments. that will suit your convenience, and we will
send you a definite Quotation. Anything Wireless.
H. W. HOLMES, 29, FOLEY STREET,

Great Portland Street, London, W.I.
'Phone Museum, 1414.
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TECHNICAL NOTES
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Inefficiency.
Looked at in another way, however, the

screening is in itself a source of inefficiency.
The very method by which a screen acts is
to 'absorb and dissipate energy, so to that
extent it definitely operates on the principle
of reducing efficiency.

The result of the whole thing is that by
reducing efficiency at particular points it
enables the overall efficiency of the circuit
as a whole to be improved. This sounds
rather contradictory on the face of it, and
I can best sum it up by saying that what
you lose on the swings you more than gain
on the roundabouts.

Screening Not Always Necessary.
An important practical point arising out

of the above considerations is this: that if
you are using a fairly simple type of circuit.
in which you are not likely to be troubled
with interaction, then you would be much
better advised not to go in for screening the
components. If you do, you are sacrificing
efficiency in order to guard against a diffi-
culty which is not there. Screening should
only be resorted to when it cannot be done
without, and before you adopt, screened
components you should make sure that the
screening is really necessary. Otherwise,
as I say, you are making quite unnecessary
sacrifices.

Coil Switching.
A question closely associated with the

use of coils is that of wave -change switching.
There was a time, not so long ago, when
wave -change switches were rather in dis-
grace, because they always seemed to cause
such a lot of trouble. Many people, even to
this day, have a prejudice against multi -

,switches when used in connection with
coils, and I must say that I have never
entirely got rid of this prejudice myself.
In my case it is not directed against wave -
change switches in particular, but against
switches in general, and especially multi -
point switches. I do not know why it should
be so, but I always have a feeling that there
will be sure to be a few bad contacts knock-
ing about and plenty of room for trouble !

Coil Types and Layout.
But to be quite fair, wave -change

switching has been very greatly, improved,
and there is really no serious reason why
one should not be satisfied with it in its
present-day form. The question of the
type of switching to go in for, whether push-
pull switches or the rotary type, or whether
the coil should have the switches built in,
and so on, depends largely on the type of
coils you use and also on the general layout.
Sometimes you will find the push-pull type
of switch fits in very neatly with your
scheme, whilst in other cases you may find
it more convenient to use the rotary type.

Distortion.
Distortion can occur at different points

in the circuit, and if you are going to control
volume it is a good plan to put the control
at a point, before the place where the dis-
tortion arises instead of after it. You see, it
is no use letting the " weak spot " where
the distortion occurs take the full brunt

(Continued on next page.)

BULGIN
BRITISH W MADE

VIII I11111111U.-

RADIO PRODUCTS'

PROOF OF LEADERSHIP
Evident in every page of the wonderful New
Catalogue No. 153 (P) now ready for
distribution. Bulgin have spared no effort
this year to present to wireless constructors
the largest and most up-to-date range of
quality products ever offered by any
component manufacturer. Contains full
details of
Sixty - Four Price Reductions

and a new
28-p. TEXT BOOK & MANUAL
giving valuable technical information and
diagrams.

Also full information oa
Numerous Brand - New Lines
including New Switches, Remote Controls,
H.F. and L.F. Chokes, Class -B Components,
Decorative Signal Lamps, Bakelite Klatobg,
Anti -interference Units, Colour Change
Units, Valve Holders, etc., etc.

Ask for Catalogue No. 153 (P).
Enclose 2d. Postage.

A. F. BULGIN & CO., LTD., ABBEY ROAD,
BARKING London Showrooms 
9-10-11, Cursitor St., Chancery Lane, E.C.4
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IF YOUR RECEPTION
IS ONLY "LOCAL

orrik

WILL MAKE IT CONTINENTAL
because it is the most
selective aerial. The
extra heavy rubber in-
sulation not only cuts
out interference, but,
abolishes masts, in-
sulators and separate
leads -in. Don't buy
inferior imitations, in-
sist on SUPERIAL, the
only efficient invisible
or indoor aerial. Get
your £100 Free Light-
ning Insurance to -day
from your wireless shod.

100 It 3'6 75 ft 2'6 50 ft 1'9 25 Ft It
THE NEW LONDON ELECTRON WORKS Lt EAST HAM LONDON E 6

Famous Maker's Offer! E5 65/ -
SEVEN DAYS' FREE TRIAL

(OR 10/- MONTHLY)
Polished Oak I and Piano built
The acoustic Tone brings a fine
thrill. Makers to Radio -Press

B.B.C., 3,000 clientele.
MODELS FROM 351- to £15
Photographs and List PREI:

" D " PICKETTS cab. ets',ne
8-15-0 P IV Albion Road, Boxleyheath

0
PLEASE be sure to mentio

"POPULAR WIRELESS"
when communicating with
Advertisers. THANKS !

" We re Elamite and
Solder-
the reliable pair;

Famous for,Soldering--
known everywhere!

At fixing WIREI E83
we're expert,
nothing morn--
nothing less;

THAT is the reason --
for this S .. 0 .. 5!"

See that Fluxite and Solder are always by you
-in the house-garage-workshop-anywhere
where simple, speedy soldering is needed.

ALL MECHANICS WILL HAVE

FLUXITE
IT SIMPLIFIES ALL SOLDERING

All Ironmongers sell Fluxite in tins ; 4d., 3d.,
ls. 4d., and 2s. 8d. Ask to see the FLHEITE
POCKET SOLDERING SET-complete with lull
instructions -7s. 8d. Ask also for our leaflet on
HARDENING STEEL with Fluxite.
FLUXITE LTD. (Dept. 324), ROtherith3, S.E.16
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ELECTRADIX BARGAINS

50 RANGES ILTEH DIX-ONEMETER
Micro-ampS to 20 amp's. Mit/too/fa to 2,000 volts. 50

ohms to 50 medohms.
6 TERMINALS

Ranges by multipliers at
extra cost. Latest Model.
To 1st Grade Brit. Eng.
Standard Mirror Double
Scale. Moulded Base. The
finest precision Multi -
measuring instrument ob-
tainable. The High-grade
Radio Tester. Low 60/
Price. High Value
MULTIPLIERS, EACH

6/6.
THE DIX.MIPANTA. A small A.C. Test Meter that
is really a VEST POCKET TESTER, a wonderfully
versatile moving -iron, multi -range meter for service on
A.C. jobs.

No projecting terminals.
THREE ranges of volts 0-7.5, 0-150,
0-300. Used for MILLIAMPS reads
0-12 rn/a. and 0-75 inia.
THE DIX-MIPANTA. In black
bakelite case. Measures only 21 in. x
21 in.
Complete in case with pair in /6
of test leads and plugs ..

Leaflet gives full information.

one of the most attractive devices I have ever had
come my way.

It fulfils its purposes every bit as well as a whole team of
separate and more expensive meters." -From Test Report:
TELESCOPES. Ex -Navy . . 17/6 & 25/ -
METERS. -Testers No. 108, with moving -coil meter and
graded Rheo., 12/6. Silvertown astatic horizontal galvos,
jewel pivots, 7/. Sifam polarised Central Zero Ammeters,
303 amps., 7/-. Recording Graph. Voltmeters. £4 10s.
Cambridge meters for Pyrometers to 1,200 cent., 35/,
3 -in. dial, 1,500 volts, D.C. Moving Coil panel, 35/,
Testing Sets, Elliott, etc. E. 108, 4 ranges amps and volts,
45/-. A. C. Hot Wire, 1 amp., 5/-. 6 and 110 volts, 5/9.
Cell testers, pocket, 15/. ; with spikes, 30/.. Bridges,
10,000 -ohm 4 -dial Wheatstone, with Galvo, £10. G.P.O.
type, £7 10s. Mirror Galvos Reflecting Beam, by Paul
Gambrell, Sullivan and Tinsley. £3 to £10. Standard Res.
Boxes and Univer. Shunts, 35/-. Electrostatic Voltmeters
to 2,800 volts, £2. First grade Moving Coil Meter move-
ments for 5/-. In portable wood case, 7/6, or complete
Portable Meters, 12/-, for home test sets. Record Cirscale.
25/, Weston Moving Coil Panel Meters, 30 m/a, 17/6.
1201b. Gauges, 2/6.. Watch Movements, 1/6.

1/- MICROPHONE BUTTONS
Usually sold at 3/6. Our price
has always been 1/.. We have
supplied thousands to home
users. MICROPHONES FOR
ALL PURPOSES. - Volume
Control, 6d. ; Announcers' No. 11
Mikes, 5/6 ; Pedestal Type, 18/6 ;
Microphone Carbon Granules. in
glass capsule, enough for four
buttons. Grade No. I, 8d. ; No 2,
Medium, 1/. ; No. 3, Fine, 1/6 ;
Carbon, solid back, blocks, 3d.
Mouthpiece, curved or straight,

10d. Carbon diaphragm; 55 m/m., 4d. Panel brackets,
pivoted, 5/-. Reed Receiver Unit for Amplifier making.
3/-. Headphones, 2/9 pair. Veeder 10,000 Counters, 1/3.

Complete List P " free if stamped envelope sent.
ELECTRADIX RADIOS,

218 UPPER THAMES STREET, LONDON, E.C.4.

RADIO Fil1TPX:07..IE13
Send your list of Radio needs for our quotation;
Kits, Parts, Sets etc. Everything in Radio
stocked, prompt delivery. 7 days' approval. Cata-
logue free. Taylex & Standard Wet H.T. replace-

ments stocked.
P. TAYLOR, 9, GROVE ROAD, BALHAM,S.W.12

LOUD SPEAKERS REPAIRED, 4./..
(Blue Spot a Speciality, 5/-.)

Transformers and Headphones. 4/-, Eliminators .Mains
Transformers and Moving Coils quoted for. 24 -Hour

Service. Trade Discount. Clerkeawell 9069.
E. MASON, 44, EAST ROAD (nr. Old Street

Tube Station), LONDON, N.1.
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of whatever volume is coming through -
thereby increasing and aggravating the
distortion -and then cutting down the
volume afterwards. If you are going to cut
down the volume you had fir better do it
before the weak place, in which case the load
which -in thrown on the spot where dis-
tortion arises is reduced, and so distortion
itself isreduced..

Multi -Mu.
With a multi -mu valve, which, of course,

is a screen -grid valve of special design, you
can adjust the valve so that it will not be
overloaded, in this way avoiding' distortion
so far as the valve is concerned, whilst the
output can be so adjusted that the detector
valve is capable of handling it. In the multi -
mu screen -grid valve the magnification
given by the valve depends upon the grid
bias, and so, by varying the grid bias, the
magnification can be made to vary cor-
respondingly. The full range of variation
is generally given by about 9 volts in the
case of some valves or abOut 15 volts with
others.

Effect of Grid Bias.
The screen -grid multi -mu must have its

grid bias so adjusted that it does not over -
magnify and so overload the detector,
whilst in the next stage the valve following
the detector must be arranged to handle
whatever is passed on to it by the detector
without distortion.

No Interference with Tuning.
If these conditions are properly carried

whole chain of stages from- the
multi -mu to the output will be free from
distortion, at any rate so far as overloading
is concerned. An important point to
notice about this form of volume control by
means of the grid bias on the multi -mu
valve is that it does not interfere with the
tuning.

As you know, if you attempt to get any
sort of volume control by detuning on an
ordinary set, and especially if the set is
very sensitive, you will almost certainly
be in trouble with tuning in neighbouring
stations and also distortion. With the
multi -mu system, however, that does not
arise.

-A FOREIGNER'S IMPRESSIONS
OF BRITISH RADIO
(Continued from page 761.)

was forgot. Yet -I do not feel certain -
yet perhaps the organisers did not remember
too well the foreigner. It is true that a
linguist was provided, but I would respect-
fully ask if the foreigner was, effectively,

invited. Par example, was announcements
made of Olympia in my country, Spain ?
But it is nothing ! They will sell their
millions to tfie English with triumph.

In the sixty centimos " Official Cata-
log," Lord Sir Reith exposes that the
British Wireless indnstria is not a " luxury
trade." Pardon me, I believe to the
opposite. Ago some years, and wireless
apparatos had the appearance of electrical
machines; but now the shoes- are on the
other boot, for all is beautiful furnitures with
the radio " thrown in," as you say.

All the cunning of English artifices has
lent itself to breed the illusion that a
radio " set" is in reality a chair, a cup=
paid or a chest of drawers, done in work
most magnificent. Necessity, which radio
may be, has been clothed as luxuryi as
though to apologise for so primitive a
desire as the lust for learning and. news.

"Fever After Technical Excellence."
Despite the luxury of the decoration-,

you English give away the game perfectly
well by your fever after technical excellence.
Under all,the mahogany carvings you must
possess `,` the very latest " circuits and con-
trivances. Therein you demonstrate your

NEXT WEEK
How to Make

A Low -Cost High -efficiency
Receiver

THE "CALEDONIAN" THREE

On Sale Wednesday. Price Threepence.

POPULAR WIRELESS

bewildering, your essential, Anglo-Saxon-
ism. You hold with one hand the beauty -
striving -after of the renaissance ; with
the other fist you cling to " the very
latest." In effect one has Marconi em-
bedded in the piety and conscientious art
of the Norman cathedral carvers.

I encounter my visit to Olympia a,s
cold bath ; invigorating, yet transient of
effect. Soon I shall be in Spain, where,
doubtless I shall speak at length of this
Olympia and its wonders, and my friends
will say, Dios mio. But there it ends !

I congratulate you English, not without
a tinge of envious, on your " Show."
It reveals your character : that invincible,
boylike resilience to outward adverse con-
ditions, that without -the -power -to -imitate
youthful confidence and audaciousness,
which endowed you with three-quarters of
the earth and which, I hope, will keep you,
you " mad English," the strong power
for good which I have learned you to be,
in a world of disordered and unstable
tendencies.

WHAT IS MISSING AT OLYMPIA ?
" UNIVERSAL KITS."
Work from either A.C. or D.C. supply without
alteration. 2v. Set: £515a.. 8v. £8 15s ; 2v. Amp-
lifier £4 4s.; Sv. £5 tis. All -electric Radiogram
Kit, complete 812 18s. All prices include
Valves, Rectifier arid full-size Blueprint.

The only really UNIVERSAL high voltage mains valves. Work
direct off aither A.C. or D.C. supply. No transformers or
resistances required. Remarkably free from mains hum.
ALL TYPES as previously advertised, and a range of NEW ones
incluSing the K 8560, a valve with maximum dissipation of 15
watts. D.130, a high -mu valve of outstanding characteristics.
For Detector, 1st L.F. stage cr as H.F. Ask for particulars and
circuits.
It's cheaper and easier to build a new mains set or convert
an old one if you um only OiTAR-GANZ valves.

THE OSTAR.GANZ
HIGH VOLTAGE MAINS VALVES.

Obtainable through dealers or from Sole
Agent for Great Britain:

EUGEN FORBAT
28,9 Southampton St., Strand, London, W.C.2

Telephone: Temple Bar 8608



August 26, 1933. POPULAR WIRELESS iii

gib°

0
PRESENTATION BOOK
The Modern Encyclopedia
FOR EVERY READER OF "POPULAR WIRELESS"

FROM
the letter A to the last entry,

ZYMOTIC, THE MODERN ENCY-
CLOPEDIA is, in its present form, a new
and entirely up-to-date work. It has been
produced under the direction of Sir John
Hammerton, the leading encyclopedist of
the age and editor of the great UNIVER-
SAL ENCYCLOPEDIA. It contains no
fewer than 17,50o articles, conveying
200,000 distinct and individual facts in
something over r,000,000 words. It con-
tains over I,000 specially drawn illustra-
tions. Its information on every subject is
authoritative, exact, and up to the minute.

This great Encyclopedia contains 1,024
pages of closely printed but easy -to -read
matter, each paobe measuring 91 in. by 6 in.
The completed volume is 2 in. thick,
weighs nearly three pounds, and is strongly
bound in stout covers of superfine maroon
cloth, with delightful seal -grain effect.
There is chaste lettering on the spine in
real gold leaf, and a polished title and
design on the same.

Readers who wish to obtain a copy of this
magnificent volume must place an order, with
their newsagent for the next six issues of
"POPULAR WIRELESS" and fill in,and
post the order form below, enclosing a postal
order for 2/10 to cover cost of carriage, card-
board container for packing, insurance, etc.

This is for the Standard Edition.
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Overseas
Readers

0 be

For

Readers in Australia and
Few Zealand should apply

to Messrs. Gordon & Gotch,
Ltd., 509-513 Little CollinsStreet, Melbourne, or any of

their Branches in the principal
Cities of Australia, New Zealand,

and Tasmania, forwarding a remit-
tance for 5/- for the Standard Edition

or 71- for the De_Lture Edition. Smith
African readers can obtain copies' from

Ceorral News Agency, Ltd., P.O. Box
1033. Johannesburg, or any of their

Branches,. iat, 51. for the Standard Edition
or 71- for the De Luxe Edition. Other Overseas

readers can obtain copies through their local
newsagent or direct from the Export Depart-

ment, The Amalgamated Press, Ltd., The Fleet.
way House, London, E.C.4, England, at 4f6 for the

Standard Edition or 6/- for the De Luxe Edition.

THE
MODERN ENCYCLOPEDIA

ORDER FORM
To A.P. PRESENTATION BOOK DEPT.,

(G.P.O. Box 18;4 -
Cobb's Court, Broticlway, London, E.C.

I am a regular realer of "POPULAR
WIRELESS," and wish to take advantage of
your offer. Please rend me immediately the
Special Edition of THE MODERN ENCYCLO-

PEDIA as specified below.
STANDARD DE LUXE EDITION

EDITION I enclose Postal. Order
I enclose Postal Order value 4/6 to cover
value z/ro to cosier carriage, packing; in -
carriage, packing', in- surance, and -extra
surance, etc. Please cost of binding. Please
send me the Standard send me the De Luxe
Edition. Edition.

Please cross out section NOT required.
PLEASE WRITE CLEARLY.

Signature

NAME
(Block Letters)

FULL ADDRESS

CrOs-s-P.O. flz Co, and make payable to
" Amalgamated Press, Ltd."

IMPORTANT.-This Order Form, together
with remittance, must be enclosed in a sealed
envelope bearing 'Id. stamp.

Irish Free State readers should apply to 73,
Middle Abbey Street, Dublin (for the Standard

Edition only). Price 3/3
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COLOURFUL RADIO

Model

74
NEW 7 -Stage

SUPER ET

GNS

Prices (A.C., D.C. or Battery type;)

WALNUT
FINISH

las illustrated)

13 gns.
or 12 monthly

payments of
El. 5. 0

BLACK AND
CHROMIUM

14 gns.
or 12 monthly

payments of
El. 7. 0.

OUTSTANDING FEATURES. British and Continental stations can be received at full

programme strength and unsurpassed fidelity DELAYED Automatic Volume Control in All -

Electric Models ensuring desired volume from both distant and local stations - One Knob
Tuning - CLASS ' B' OUTPUT in Battery Models permits 'All -Electric ' per -orrnance - Magnificent

Bakelite Cabinet available in two finishes, figured walnut, and black wi:h chromium -plated
fittings - Detachable fret; an exclusive feature permitting speaker silk to be c:anged to

match any furnishing scheme - New Station scale with names and wavelengths - Seven stair
super -het circuit with band-pass tuning - Light -beam station selector-Combined on -off switch
and volume control for radio and gramophone - Moving -coil speaker - Gramophone pick-up
sockets controlled by switch - External speaker c3nne :hon.

r- - ---- .-- - - - - -
To E. K. Cole Ltd., Dept. A.9. EKCO Works, Southend-on-Sea.

I
NAME

A full -coloured folder will be sent to you free on receipt of
Ithis coupon. ADDRES3 --J

Printed and published every Wednesday by the Proprietors, THE AnILGAMATED PRESS, LTD., The Fleetway House, Farringdon Street, London, E.C.4. Advertisement
°Tees Messrs. John H. Lile, Ltd., Ludgate Circus, London, E.C.4 (Tolephone : City 7261). Registered as a newspaper for transmission by Canadian Magazine Post.
Subscription Rates : Inland and Canada, 17/4 per annum': 8/8 for six months. Abroad (except Canada), 19/6 per annum ; 9/9 for six months. Sole Agents for
Australia and New Zealand : Messrs. Gordon & Gotch, Ltd. ; and for South Africa : Central News Agency, Ltd. Saturday, August 26th, 193i


