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NTER-LOCKED
FOR SAFETY

AND LONG LIFE

III

1. The double length
Comor filament famed for
its colossal emission. Note
the .seonite bridge holding
it rigidly in position.

3. Note the strength
and rigidity of the screen.
Built on four stout sup-
ports, and anchored to
seonite insulator.

2. Around the two
stout grid supports is
wound the first grid,
electrically welded at
twenty-five points.

1 it
4. Finally, observe the
construction of the anode.
Two rectangular nickel
plates are used ribbed
for greater rigidity.

Only Cossor Screened
Grid Valves have inter-
locked Electrodes

Made in 3 types
for use with
2, 4 and b -volt.
Accumulators.

Technical
Data.
Filament
Amps. .1,
Max. Anode
Volts 150, lm.
pedance 200,000,
Amplification File,
for 200, Grid Bias
1.5 yoke at max. anode

V ita. Price 22/6(either type)

A C Case, Ltd, Highbuty Grow. Loads& N.S.

Each element in the Cossor
Screened Grid Valve is inter-
locked. Each is rigidly braced
lop and bottom. Every joint is
electrically welded. This gir-
der -like construction ensures
absolute rigidity. Individual
movement of the electrodes is
impossible. The hardest shock
cannot disturb their perfect
alignment. This wonderful new
system of Inter -locked Con-
struction makes Cossor the
strongest and most dependable
Screened Grid Valve ever pro-
duced. Demand Cossor for
your Screened Grid Receiver.
There is no substitute for the
Cossor patented system of
inter -locked construction.

SHOCK
PROOF!

NOISE
PROOF!

BREAK
PROOF!

Cossor
Screened Grid

BRITAIN'S STRONGEST AND MOST
DEPENDABLE SCREENED GRID VALVE

To Ensure Speedy Delivery, Mention "A.W." to Advertisers
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The Election : Latest !-More Nightingales-The Cenotaph Service-The T.T.-
Talking from a Train-The B.B.C. Baton-Short Waves from Poo

The Election: Latest-At the
time of going to press we learn that
the arrangements for the broad-
casting of election results have been
revised, and the B B.C. has decided
to keep all stations open until four
o'clock to -morrow morning, Friday.
In addition to broadcasting the
results as they are received a
summary will be given of the state
of the parties every half-hour.

More Nightingales-At the
time of writing, the B.B.C. engineers
are making new attempts to relay
the song of the nightittgale from the
upper reaches of the Thames.
Attempts are being made to capture
the song of the birds between
approximately 10.3o p.m. and midnight.
One is rather tempted to ask why this stale
" 0.B." has been repeated, for we have had
it for some years now and it can hardly be
classed as a surprise item.

The Cenotaph Service-The micro-
phone arrangements for the recent British
Legion Memorial Service, relayed from the
Cenotaph, were exactly the same as those
employed for last year's Armistice Day
Service. The B.B.C. engineers, in con-
junction with the Post Office, have arranged
special "pot -heads" at convenient points
near the Cenotaph and, thanks to a
veniently situated tree, the micro-
phones themselves are practically
invisible.

Embarrassing !-When Mr.
Frank Titterton, who took the
name part in The Juggler of Notre
Dame, appeared at Harrogate
recently, he had a very embarrassing
experience. He had just left the
platform after singing " Your tiny
hand is frozen," when a lady,
overcome with emotion, rushed up,
flung her arms round his neck and
kissed him ! The microphone and
the privacy, of the broadcasting
studio prevent such exhibitions of
emotion !

Talking from a Train-
Recently in AMATEUR WIRELESS

con -

The " bones " of the new 2L0. Some of the massive steel girders
which are being used for the aerial masts arriving at Potter's Bar.

was described the Canadian National Rail-
way's system of picking up broadcast pro-
grammes on moving trains, for the enter-
tainment of travellers. Now the C.N.R.
has gone a step further and by fitting a
telephony transmitter to a fast "Limited"
running between Montreal and Toronto,
two-way communication is possible at 40
m p.h. The transmitter is being standard-
ised, for it is hoped that businesj men will
be able to make sufficient use of the radio
phone service to make the cost worth while.

The B.B.C. Baton-Who is to succeed
Mr. Percy Pitt, who is retiring at the end
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of the year, as Musical Director of
the B.B.C.? There is no doubt but
that such a position as this will make
the lucky successor virtually the chief
of the British musical world. There
are rumours that Adrian Boult, who
is a man of vast musical experience,
is to take up the B.B.C. baton. He
has been at Covent Garden, and has
conducted every orchestra in the
country. If the rumour is true then
the B.B.C. will have found a worthy
successor.

£100 for 25 Minutes! D 1eS_y3
and Clark, the well-known broad-
cast entertainers, are the first two
cabaret entertainers who have come
to England and opened up their own

night club They have just secured, through
their broadcasts in this country, a con-
tract to broadcast in America for a well-
known trading concern at Lioo for twenty-
five minutes a week over a period of five
weeks. This is some argument in favour of
microphone anonymity I

The T.T.-Despite the popularity of
dirt -track racing, the T.T. race in the Isle of
Man is still one of the most prominent
events in the motor -cycling world. In
previous years it has not been possible for
the B.B C. to co-operate with the organisers,
but this year the Senior T T. race will be

described by " Ixion," the well-
known motoring journalist, in an
eye -witness account which will be
relayed from Liverpool to 2L0 on
June 14.

Short Waves from Poo -
Fernando Poo is a Spanish colony
in equatorial Africa and has come
to the fore recently because it has
given one more use for ultra -short-
wave working. It was found that
medium and long wavelengths
would not maintain direct contact
between Poo and the Spanish
Government in Madrid. The Mar-
coni Co. came forward with short-
wave apparatus, after showing that
the geographical position was not
ideal for long waves.
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AS is the case with all receivers that
have become favourites with our

readers, we have been inundated with
letters requesting information concerning
slight modifications in the " Talisman
Portable" which constructors would like

to incorporate.

.0001
MFD

This picture shows how the aerial is connected

he "Talisman Portable
ON AN OUTSIDE AERIAL

With this set
the changes sug-
gested have been
very few. The
most outstanding
suggestion that
has been put for-
ward is that of
being able to use
an external aerial
with the receiver.
This, of course,
is quite practicable, and will be of great
advantage to those who, residing some
distance from a main broadcasting station,
wish to avail themselves of all the power
they can obtain from the more distant

As stated in the test report of the
receiver, many of the more distant stations,
especially those on the Continent, suffer
from fading, and if an outdoor aerial can
be used much trouble of this nature can
be obviated.

Now the method of using an outdoor
aerial is extremely simple, and really there
is no need for an earth connection even
though a large outdoor aerial be used.
Aerial Connections

Reference to the diagram will make
quite clear the connection needed for an
outdoor aerial. Connect the lead-in wire
from the external 'aerial to one terminal
of a .000i-microfarad fixed condenser and
join the other terminal of this condenser
to the terminal marked c, which is one of
the frame aerial terminals, on the loud-
speaker grille.

Should it be desired to use -an external
earth in addition to the external aerial,
then the simplest way of connecting this

to the_ set is to join the earth
wire direct to the negative ter-
minal of the low-tension accumu-
lator.

A number of intending con-
structors have also suggested using
an upright type of cabinet. It may
be said at once that there is nothing
against the use of such a cabinet,

is essential that the frame aerial be
wound round the inside of the front door
of the cabinet and not completely round
the main part of the cabinet, and inci-
dentally around the receiver. If the frame
aerial is wound completely round the
receiving apparatus then there is every
likelihood of direct interaction between the
frame and the H.F. circuit of the receiver
which will result in instability.

As far as possible, constructors should
adhere to the original design in so far as
measurements and components are con-
cerned. If radical changes are made, then
a certain amount of individual experi-
menting must necessarily follow.

Some letters have been received regard-
ing the use of larger capacity H.T. bat-
teries, and a few readers have asked
whether the receiver can be used with a
mains supply unit.

In each case the answer is : The sugges-
tion is practicable; but to carry either into
effect means using a larger cabinet and
making the set a .purely house type of
receiver.

but it

WIRED WIRELESS
TN wired -wireless systems a high -fre-

quency carrier current is modulated
with several different messages simul-
taneously and is then fed into a distribut-
ing wire. At the receiving end the messages
-are separated out by different filters, each
tuned to the particular sub -carrier fre-
quency used in modulation. In this manner
a single wire can be used to distribute a
number of messages simultaneously and
without mutual interference.

It has recently been found possible to
use the same line wire both for ordinary
telephony and for wired -wireless messages.
In the ordinary way this is not feasible,
because in order to render the line suitable
for carrying a modulated carrier wave it
must be loaded, or pupinized, beyond the
point at which it will carry voice currents

without distortion. However, by using a
comparatively lightly pupinised wire and
eliminating the side bands of the carrier -
wave messages before feeding them into
the line, a compromise is effected, whereby
the same telephone line can be employed
to transmit both ordinary speech and one
"or more carrier -wave signals at the same
time. M. B.

The Russian Government has purchased
the largest high -voltage rectifier ever con-
structed for radio purposes, according to
the Radio Corporation of America. The
rectifier which is now nearing completion
at the laboratories of the General Electric
Company in Schenectady, is capable of a
power output of 75o kilowatts at i5,000
volts. It contains eighteen mercury -vapour
rectifier tubes.

ELIMINATOR GRID -BIAS
ALTHOUGH there are several systems

now available for obtaining the neces-
sary grid -biasing voltages direct from the
mains, as a derivative of the H.T. supply,
the game is not always worth the
candle. Grid -biasing batteries are compara-
tively cheap to install in the first instance
and should be long-lived if the set is proper-
ly adjusted.

On the other hand, it is difficult enough
to avoid " motor -boating " and similar
trouble even when the tappings from the
eliminator are reduced to a minimum. The
more complications introduced into the
eliminator circuits the less likely is the
system to run smoothly. Once any un-
balance or hum appears it is usually a long
and troublesome job to put matters right
again. M. A. L.
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A BRIEF REVIEW
OF THE VARIOUS

"TALKIE" SYSTEMS
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"TALKIES" are booming ! In more

senses than one, they are booming in
nearly two hundred cinemas in this country
and two thousand in America. The lisping
voices of heroines and booming chest tones
of villains are reverberating over the empty
orchestra pits of these enterprising places
of entertainment. Cinema exhibitors and
producers have become aware of the fact
that the "talkies" have come to stay, and
are making a fine harvest out of the initial
"novelty" boom. The uncertainty of six
months ago has gone; they're all in it now,
so that they'll see that it is no nine days'
wonder. And having made this decision.
developments, both commercial and
technical, have gone ahead in a most
extraordinary manner.

Commercial
A year ago there were about twenty-five

different talking picture systems available.
Some used gramophone discs synchronised
with the movie film, others preferred to
have the sound photographed on the edge

of the film, and
a few odd
systems used
separate sound
films, magnet-
ised wires, and
other "gadgets."
Disc systems
were re -divided
into groups
u n g records
commencing in
the middle, at
the outside,
turning at 33
revolutions a
minute, turning
at 78 revolu-
tions, and discs
of different
diameters. Simi-
larly, sound -on -

.film systems
were divided up
into individual
variations.in the
width of sound
track, type of

The variable -area type of photographic re-
found film cording, distance
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of sound recording before or after the cor-
responding movie picture frame, and so on.
There was, in fact, no standard in the way
in which the sound and speech -was syn-
chronised with the picture.

" Kommerce !
The situation was aggravated by the
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8157
Diagram showing various sizes of film that

have been used

attitude of certain of the apparatus manu-
facturers to the question of interchange-
ability. If it so happened that a film
made on "B's" process could be run on
the "A" make of apparatus, "A" would
probably object to such use being made of
-his machines. In the same way, "A"
objected to the projection of his films on
"B's" apparatus. Questions of which was
the best system were made secondary to
the all-important problem of which system
offered the largest range of film subjects.
Important tie-ups between the Western
Electric Company and three or four of the
leading American producing firms, gave
that system a good "send off." Both discs
and sound -on -film type of recording were
available to producers 'who- used this sys-
tem, and in the first instance the gramo-
phone record type of synchronisation
achieved the greatest popularity. Next
came the R.C.A. Photophone, a sound -on -
film system developed by the Radio Cor-

emateur Wirvle-5
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poration of America. This gave very fine
quality, but it was several months behind
the Western Electric in the matter of com-
mercial tie-ups. British Talking Pictures,
a sound -on -film system not unlike the
Western Electric Movietone, made great
technical progress and standardised its
type of recording so that its films could be
run on Western Electric or R.C.A. pro-
jector's. Klangfilm-Tobis, a union of Ger-
man electrical concerns, stepped into the
fray with three types of.synchronised sound
films, but eventually abandoned the disc
and concentrated on one of its sound -on -
film processes.

Musical Ranges
One result of this commercial battle has

been that many of the leading cinemas
have installed apparatus which is possibly
not the best, but which has available to it
the largest number of films. On the record-
ing side, methods have become more or
less standardised and great progress is
being made. On the British Talking Pic-
tures process,
for instance,
frequencies o f
the order of
17,000 cycles
have been re-
corded on the
sound negative,
though the high-
est frequency
that has been
printed on a
positive film, for
showing at the
cinemas, has
been about
12,000 cycles.
There is no diffi-
culty in record-
ing bass notes
fully. Unfor-
tunately, owing
to the lag of the
photo -electric
cell, the highest

 frequency that
can at present
be reproduced
 (Continued at ."T a variable -density
foot of next page) of sound film
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AN INEXPENSIVE
DISTORTION DETECTOR

An Article Showing How a Neon Lamp will take the place of aMilliammeter
THERE are probably many amateurs

who do not feel inclined to incur the
expense of a milliammeter, but who would
welcome an inexpensive method of detect-
ing fluctuations in anode current, so that
the correct amount of grid bias could be

Neon
tamp'

lamps can be obtained from any dealer in
electrical supplies for about half a crown.

The suggested arrangement has three
important advantages. In the first place,
it forms a good protection for the con-
densers in the smoothing system of the

eliminator. If the vol-

.17-40

Four -valve circuit shoWing where the Neon lamp is inserted

given to the power valve to ensure undis-
reproduction.

Those who use a mains battery eliminator
for their H.T. supply can obtain this
information by connecting an Osglirn or
similar glow -discharge lamp across the
H.T. supply to the power valve. Suitable

AZ

tage rises for any reason
above 160 volts (due,
for example, to a sudden
rush of current when
switching on) the Osg-
lim lamp strikes and
prevents the voltage
across the condensers
from rising to a value
sufficiently high to
puncture the insulation.

In the second place,
the arrangement can
give a useful guide to
the voltage being de-
livered by the elimina-
tor. The striking vol-
tage of the lamp is
somewhat uncertain, as
it depends on the con-
ducting state at the

moment the voltage is applied, but it can
be assumed that the extinction voltage
has a sharply defined value about 15o
volts.

In the third place, by adjusting the fila-
ment current of the rectifying valve or by
adjusting a well -insulated resistance in the

primary of the H.T. transformer so that
the "glow"in the lamp covers rather less
than half of the area of the electrodes, the
visible glow becomes very sensitive to
changes of voltage. Thus, if the grid bias
of the power valve is not correctly ad-
justed, or if the received signal is so great
that the straight line portion of the power
valve characteristic is departed from-in
other words, if distortion is present-then
the average anode current (which should
remain constant for good quality reception)
fluctuates in value, and gives rise to corre-
sponding fluctuations in the visible glow
of the lamp.

In one respect this method has an
advantage over the more usual method of
inserting a milliammeter in the plate cir-
cuit of the power valve, because the lamp
is capable of responding to fluctuations at
least as rapidly as the eye can follow,
whereas the moving coil of the milliam-
meter must remain somewhat sluggish ii
the desired sensitiveness is to be obtained.

Many experimenters will no doubt make
this inexpensive addition to their sets in
view of the important advantages to be
obtained.

The whole north is now linked
up with a regular chain of, wireless stations.
So efficient is the service that a message
can be sent from Ottawa to the vicinity
of Coronation Gulf and a reply received in
one day.

" SCREEN VOICES"
(Continued from the preceding page)

on the British Talking Picture system
and most of the others is in the region
of 5,000 to 6,000 cycles. So that the R.C.A.
Photophone process, which has a very
even "curve" from o t6 8,000 cycles, with
a fairly quick drop in response above this
range., is at no disadvantage at the present
stage of the development of talking pic-
ture reproducers. As a matter of fact, a
reproduction range of 5o to 8,000 cycles is
all that is required, and very little is
missed if the audible region above is miss-
ing. Few people can hear ro,000 cycles,
and still fewer 12,000.

The Future
The sudden development of the film

industry will not stop at the evolution of
sound pictures. Stereoscopy and colour
will be added, with two sound tracks which
will operate separate banks of loud -speakers
on each side of the screen. In order that
all these developments can be carried out,

the film will have to be widened. Experi-
ments are now being carried out in America
with ,a film 75 mm. in width, as against the
present standard width of 35 mm. and the
amateur sub -standards of 16 mm. (Kodak)

Charles Higgins-an impression

and 9 mm. (Pathe). Film widths of 6o mm.
and thereabouts were used by several
pioneer film firms thirty years ago, notably
Demeny, American Mutascope, and J. A.
Prestwich. In those days cinema "show-
men " used to carry different gauge
sprockets and rollers which they could fit
to their machines to take the various
makes and sizes of film which were being
supplied. It looks as though history is
going to repeat itself

Has any reader picked up a French trans-
mission on a wavelength between those of
Radio -Toulouse and Hamburg? The call,
according to a correspondent, is "Ici Radio
Havre," and it would appear to emanate
from a small broadcasting station in that
district.

Four groups of loud -speakers, installed
on the roof of the main building at the Le
Bourget Aerodrome, announce the approach
of aeroplanes; the loud -speakers can be
heard clearly in all directions three-quarters
of a mile away.
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PRACTICALMTLEYISION
INAMERICA

PRACTICAL
television in America may

be said to have made its initial bow to
the American public on July 2, r928, in
the form of the so-called Jenkins " Radio -
movies." Since that time, many othe:
experimenters have placed television sig-
nals on the air. To date, the results have
necessarily been crude, but there is unmis-

C. Francis Jenkins, with his television
transmitting apparatus

takable evidence of a widespread interest
on the part of the American public in the
development of this new art. It is estimated
that, at the present time, there are upwards
of twenty thousand amateurs co-operating
with Mr. Jenkins and the other experi-
menters who are engaged in popularizing
the idea of television or, to be more
accurate, motion pictures through space.

Mr. Jenkins earlier has made many
notable contributions to the technical
progress of cinematography, particularly
in the direction of new and improved
optical systems. Quite recently, he devel-
oped an ultra -speed camera, capable of
exposing 3,200 pictures per second. He
has also had success in the facsimile trans-
mission of photographs, drawings, maps,
sketches and printed matter, both by wire
'and by radio. His most notable achieve-
ment in this connection is the develop-
'ment of a system of broadcasting weather
maps to ships at sea. This system was

By JAMES W. GARSIDE (New York)

developed a the request, of the United
States Navy.

Since the inauguration of the radio -movie
service on July 2, 1928, the Jenkins Radio -
movies, as they are called, have gone- on
the air three evenings each week. In order
that they may reach as many people as
possible, broadcasts are made simultane-
ously on two wavelengths. A short-wave
band has been set aside for the benefit of
the ldng-distance "lookers -in," and a
regular broadcast channel is employed for
television enthusiasts of Washington and
the vi inity.

,Televising Films
Confronted with the difficulties involved

in televising subjects directly, Mr. Jenkins
cc nceived the idea of filming them under
the ideal conditions of the, motion -picture
studio, and broadcasting the pictu.rial
record thus obtained.

A subject, therefore, carefully preselected
with a view to its availability for television
broadcasting purposes is permanently
recorded on a motion -picture film. From
the master negative of this film, a positive
print is made and this is placed in the
transmitter. As the film moves through the
gate it is bent sharply to produce a per-
fectly straight edge. A narrow pencil of
light, sweeping laterally across the moving
film at the point where it has been bent,
scans each frame, line by line. This beam of
light passes readily through the translucent
film and falls upon a photo -electric cell
which converts its varying gradations into
a series of varying electrical impulses.
These impulses are subsequently amplified
and impressed on the carrier wave of a
broadcast transmitter;

It is at the receiving end, however, that
Mr. Jenkins has made his most notable
contributions to the progress of the tele-
vision art. Indeed, the Jenkins receiving
system differs in everything but principle
from the systems employed by other tele-
vision workers.

In the Jenkins receiving system, the
scanning disc has given way to the compact
scanning drum, in the centre of which there
is a neon lamp with four plates instead of
the conventional one. It is known as a
multiple target lamp. Each plate is so
wired that it is flashed in rotation and in
its proper turn, and each illuminates only

its own particular fourth of the scanning
drum.

The scanning drum incorporates still
another refinement which has been devel-
oped by Mr. Jenkins. This takes the form
of a number of quartz or special light-
conducting rods which radiate, like the
spokes of a wheel, from the glow plate to
the inner rim of the scanning drum. This
ingenious arrangement has enabled Mr.
Jenkins to obtain a maximum use of the
limited amount of light at his disposal.
Quartz is an excellent conductor of light,
and the rods guide it from the proximity
of the glowing plates to the various holes
in the scanning drum with a minimum of
dissipation.

By means of an ingenious magnifying
optical system whereby the glowing dots
which weave the picture are reflected to an
inclined mirror and thence to a powerful
magnifying glass, Mr. Jenkins has increased
the size of the television image to a point
where it can be viewed by as many as a
dozen persons at a time.

There are many advantages connected
with recording the subjects permanently
on a motion film; to mention one, the
master negative can be made up into any
desired number of positive prints, and these

The Jenkins scanning disc

can be distributed over a wider area, and
utilized by anyone equipped with a sui tab:e
transmitting device.

Notable progress has been made in the
development of better amplifying methods,
simplified means of effecting the requisite
synchronisation between transmitting and
receiving apparatus, improved detail, and

(Continued at foot of next page)
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For the Newcomer to Wireless: ACCUMUCLAAAOCII4IES

HOW long should my accumulator
last at one charge?

That all depends on the capacity of
the battery and on the current used for
filament heating in your set.

The accumulator is labelled " 4o A.H."
and there is a small " I" in brackets
after the "H." It doesn't look, though,
nearly so big as that one of yours over
there, which you told me the other day
was a forty -ampere -hour.

From what you tell me I gather that
you have been unwise enough to buy an
accumulator of some. unknown make.

I don't know how you came to that
conclusion; but, as a matter of fact, you
are right, for I bought this one as a
great bargain the other clay.

Sorry to disappoint you, but I am
afraid that it may not be such a bargain
after all.

What do you mean?
First of all your battery has a real

capacity of only twenty ampere hours,
that little "I" that you were' talking
about means that the reading on the
label is "intermittent" and that the
actual capacity is only half the figure
given. First-class makers nowadays do
not state the capacity in this way. They
show the figures in actual ampere hours.
I am afraid, though, that you will
be disappointed and will not get a very

long service life from a cheap battery.
I shall know better another time; but

still, I must make the best of this one
whilst I have it. How long should it
work my set at one charge ?

You have four valves, haven't you?
Yes. They are all of the "point one"

type.
That means that the total filament

current is .4 ampere. Divide that into
twenty, the actual ampere hour capacity
of your battery, and you get the number
of hours' working that it should give at
each charge, provided of course that it
remains in decent condition.

That means that it should run the set
for fifty hours?

Exactly, and if you use your set on an
average three hours a night you can
reckon that it will require_ a "refill"
about once a fortnight.

I was thinking of installing a low -
impedance output valve which is rated
at .25 ampere for the filament. What
difference would that make.

Then you will have three valves taking
.r ampere apiece and one drawing .25
ampere. The total becomes .55 ampere.
Divide that into twenty and you get the
answer.

I must have a scrap of paper for that.
Let's see . . . it comes to thirty-six
point something or other.

Then you can count on about thirty-
six hours' working-say, eleven or
twelve average days.

Do you consider twenty actual ampere
hours a big enough capacity for my set

In one way I do, for the current drain,
whether it is .4 or .55 ampere, certainly
should not do any harm even to a cheap
accumulator. But the capacity is hardly
a convenient or an economical one.

Why exactly?
Well, you will be making rather

frequent visits to the charging station,
won't you ? And with a small accumula-
tor like that there is always a chance
that you will forget to have it refilled
when it requires it and find it run down
just when you want to use it.

What is the best capacity?
The minimum economical capacity is

that which will run the set for at least a
month. You can work it out quite easily
by taking the average number of hours
that you use your set in a month and
multiplying this figure by the total
filament current. In your case three
hours a day means roughly ninety hours
a month, which multiplied by .4 gives
36 say, 4o actual ampere hours. With
the output valve you spoke of the sum
works out at 49.5 ampere hours and I
should advise a sixty actual ampere -hour
battery.
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" PRACTICAL TELEVISION IN AMERICA " (Continued from preceding page)

refined optical systems which will enable
the looker -in to view the television in
broad daylight.

In order that the general public may be
assured of an adequate television service,
the Jenkins Television Corporation has

The lamp screen of the new Jenkins receiver

established two new television broadcasting
stations which will co-operate with W3XK
in providing programmes. One of these

transmitters is located at Jersey City, and
is sending out test programmes on a wave-
length of 14o metres (2, r 00-2,200 kilocycles),
with a power rating of 5 kilowatts. A
second station is located in Montgomery
County, Maryland, on a wavelength of 103
metres (2,850-2,95o kilocycles), also with a
power rating of 5 kilowatts.

Mr. Jenkins is also working on a tele-
vision camera, as he terms it, which
employs the usual lens, focusing means,
and, instead of the sensitive negative, a
checkerboard pattern of light-sensitive
cells. The detail that can be obtained is,
obviously, determined by the number of
light-sensitive cells employed for the
checkerboard pattern. The image is
focused by the lens on to the bank of light-
sensitive cells, which interpret the varying
degree of light into terms of electrical
conduction. Each cell is connected to a'
segment of a large commutator, around
which sweeps a contact arm driven by a
motor.

At the receiving end we have the reverse
process. The wire or radio signals are
brought to a contact arm swinging around
a large commutator, the segments of which
are connected to successive lamps arranged

hi a checkerboard pattern. As the contact
arm establishes contact to each lamp in

Multiple -target neon lamps used in the
Jenkins receiver

turn, the lamp glows in accordance with
the signal intensity at that moment, both
receiver and transmitter being kept in
perfect step.
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Holiday Music
"THOUSANDS of portable -set owners

plodded their weary way through the
countryside on Whit -Monday with their
receivers in one hand and a packet of
sandwiches in the other. At length, lunch-
time drew near, and they sat down on the
fresh, green grass for a little physical and
mental refreshment; out came the sand-
wiches and on went the portable set. But
the sounds that came from the loud -speaker
were of a Bach organ recital from South-
wark Cathedral ! Now, I am all in favour
of organ recitals, particularly when the
time and mood happen to "synchronise"
with the broadcasts. But in the middle of
the day of the jolliest holiday of the year
one is certainly not in the mood for this
type of broadcast, particularly after having
carried a none too light portable receiver
for some distance. Organ recitals may fit
in with the usual run of Mondays, asso-
ciated with Cold meat and pickles, the
odour of soap, and the flapping of damp
clothes in the breeze. But on a Bank
Holiday the usual midday organ recital
becomes something of a damp blanket
itself.

Control
The problem of the balance and control

of music seems to be as far away as ever
from solution by the B.B.C. The "human
element," so much advocated by the
musical section of the B.B.C., frequently
lays a heavy hand on the loud passages of
music, reducing them to a volume which is
actually less than that of the soft passages.
This can actually be proved by measure-
ment-an exceedingly interesting litt13
experiment. If your loud -speaker has a
choke -feed output circuit, connect a thermo-
milliammeter in series with one of the loud-
speaker leads. The range of the meter will
necessarily depend on the power of the last
stage of the amplifier, but for an average
set it may have a maximum of zoo milli -
amps. If a moving -coils loud -speaker is
being used, a milliammeter may be con-
nected in series with the moving coil itself
and the secondary of the usual twenty-five
to one step,down transformer. In this
case, a higher- range instrument will be
necessary and an ordinary hot-wire meter
can be used. It -must be remembered, how-
ever, that cheap low -range hot-wire
milliammeters have a resistance in the
neighbourhood of five or six ohms, and so
the loud -speaker will not be working under
normal output conditions. Nevertheless,
comparative readings will be obtainable.
Moving -coil and moving -iron milliammeters
are, of course, useless for measuring output
strength; some' kind of -thermal instrument
is essential.

Ctiett4,6A.e/f
Making Measurements

The output thermal meter will not follow
the "peaks" of current and there is quite
an appreciable lag in its movements.
Nevertheless, it gives a splendid indication
of the mean current passing to the loud-
speaker. One will quickly become accus-
tomed to seeing, say, fifty indicated for
speech, seventy for loud music, and twenty
for soft. But when the control people go
wrong at Savoy Hill the relative readings
for what should be soft and loud music
respectively will be practically the same,
or in some cases the soft passages may even
register a larger current. After taking note
of the worst examples, you send your data
to the B.B.C., who will be pleased to
acknowledge it and assure you of their
best attention at all times, etc.

Automatic Control

Really, I think there is a very good case
for some form of automatic volume control.
The other day I was talking to a research
engineer connected with one of the largest
wireless companies, and he outlined to me
an automatic control scheme which was
something more than a mere "pretty idea."
The amplifier following the microphone
was divided into two sections, giving
parallel but independent outputs. One of
the outputS operated a control device for
varying the strength of the second output.
A special delay circuit on the second output
lagged the music back so that the " con-
troller" circuit operated just before changes
in volume from the microphone, as heard
at the end of the delay circuit. By thi3
means the volume would -be cut down
slightly at the precise momenta loud note
was played; not a moment before or after
it. Further, the change of control would
be almost instantaneous, infinitely quicker
than turning a knob by hand, as is done
with the manual method. The degree of
correction could be adjusted so that the
light and shade of music would not be lost.
Control is, of course, essential, otherivise
the light and shade of music become
emphasised to a ridiculous degree.

A Simile
If there was not control of volume from

the microphones at broadcasting stations
the results would be comparable with an
under -exposed photograph-a harsh affair
of blacks and whites, with no half -tones.
Full control would kill the blacks and the
whites, resulting in ,a grey, flat result.
Slight control reduces the extremes of light
and shadow, and gives the full range of_
tonesand gradations, from black to white-
the perfectly exposed photograph.

What of the Regional Scheme ?
The air is filled with rumours at the

present time regarding the future of the
regional scheme. The first man you meet
tells you that he has it on the best authority
that it is going forward in full. Man num-
ber two has equally good grounds for
assuring you that big modifications are
being introduced, whilst number three
knows for certain that the whole blessed
-show has been scrapped. The position, so
far as one can make out, is that the new
2L0 at B:ookmans Park will certainly be
put into operation this summer, conducting
single -wavelength broadcasting-at any
rate, to begin with. If this is a success,
then something may be done with regard
to other, regional stations; if it is not, then
the whole programme may be "revised"
out of existence. Readers may remember
that I have never been an enthusiastic
supporter of the regional scheme, for it
seems to me to have been thought out on
entirely wrong lines. It caters primarily
for the crystal user, and the crystal user
will in a few years' time be as extinct as
the dodo.

High -power broadcasting at short range
does not give the man with a good valve
set a real chance of obtaining reproduction
of the highest quality. There is no question
that the best quality is obtainable from
medium -powered stations. I maintain
that instead of increasing the number of
alternative programmes available to the
man with an efficient valve receiving set,
the regional scheme will reduce it, since
with ten 25 -kilowatt broaddasts taking
place in these islands on wavelengths
between 25o and 500 metres none but an
ultra -selective receiving set will be able to
receive foreign stations. I have a strong
feeling myself that the scheme will not go
forward in its entirety and that changes in
the personnel of the B.B.C. high command
may be responsible for quite a new pro-
gramme.

How Not to Do It
In these day3, when so much is said and

written about the art of salesmanship, I am
often astonished at the way in which busi-
ness is carried on. Here is an interesting
example. Some days ago a friend of mine
who knows nothing whatever about wire-
less decided to instal a set. He visited the
radio department of a big store, whose
manager offered to send two sets down on.
approval so that he might determine by
trial whether a threc-valver or a four- '
valves would be the- more suitable. Both
were of the self-contained type, with the
batteries contained in the cabinet. All,
therefore, that had to be done was to con-
nect up aerial and earth, switch on, and
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  On Your Wavelength! (continued)  
twiddle the dials until sounds were heard.
Each set was sent down complete with
valves, batteries, and so on. . . . " T -r -r -r -

r -ring !" went my telephone bell. "I have
got two sets down on approval and I can't
make either of them work. Could you
spare a minute or two ? " I could. I did.
There was no doubt about it that set
number one was completely silent, whilst
set number two would do nothing but
howl.

The Reasons Why
I never go out to render radio first -aid

without taking with me a little instrument
which measures volts and amperes and
milliamperes. On applying the milliam-
meter part of the H.T. negative lead of the
silent set I found that the total current
passing through four valves was exactly
half a milliampere ! The voltmeter showed
that the accumulator was not exactly up
to the mark, the E.M.F. being r volt per
cell. This explained the silence right
enough, but there was more. On applying
the voltmeter to the H.T.B. I found that
of its original 99 volts only 6o or so re-
'iained. The set had obviously been used

for demonstration purposes, and had been
sent out to a prospective purchaser with
a run-down accumulator and an H.T.B.
3n its last legs. I did not investigate the
cause of set number two's misbehaviour,
for to get at the disconnection, which
obviously existed, would have meant pull-
ing the thing to pieces. Needless to say,
both sets have gone back and a deal has
not taken place with that particular store.
A silly business.

When Thermion Advises
"Do you advise me to buy a portable

set? " is a question that I am always being
asked, and probably one that heaps of
readers are asking themselves and other
people. The reply that I generally give is
this : By all means, buy a 'portable so
long as you don't intend it to be your only
wireless set. There is nothing handier or
more altogether delightful for outdoor use
or for occasional use in rooms of the house,
which are not equipped for loud -speaker
reception from a stationary set, than the
portable. It does, in fact, pay for itself
over and over again in the pleasure that
it gives.

Don't Expect Too Much
But one must not expect too much from

the portable. No one has yet discovered
a really satisfactory method of squeezing
a quart into a pint pot, and you can't put
into an affair about as large as a fat
attaché case all the bits and pieces that
are required for real quality reproduction
of good music. I don't mean to say that
portables give poor quality; they don't.
In fact, the reproduction obtained with
the best of them is astonishingly good. But

the stationary set, with its' bigger bulk
and greater weight, must always be just
a little bit better. And there is the further
point that P. portable is distinctly more
expensive to run than a stationary set if
used regularly for the reception of broad-
cast programmes. For economical working
you must get your H.T. either from the
mains or from big batteries. People are
apt to forget that no small battery can
stand up for long to the current drain
imposed by four or five valves.

DX Conditions
Right up to Whitsuntide long-distance

conditions on all wavelengths continued
to be extraordinarily good; the, effects of
the coming of summer were hardly notice-
able, and one could obtain first-rate loud-
speaker reception from dozens of home and
Continental stations. On the Whit -Tues-
day there came one of those sudden flops
that do sometimes happen at this time of
the year. The most efficient set was hard
put to it to find more than half a dozen
stations really worth listening to. The
bad period was luckily short-lived and
conditions soon returned to normal. There
need be little fear that during the present
summer there will not be plenty to listen
to, for there are now so many big stations
on the Continent that good reception of a
large number of them is assured right
through the lighter months.

5SW's Good Work
Though we do not hear a great deal about

5SW these days, the station is exceedingly
popular-not only in the Empire, but also
in other parts of the world. With a power
rating of 15 kilowatts the station sends out
programmes from 12.3o until 1.3o p.m. on
every day except Saturday and Sunday,
and from 7 p.m. until midnight on Satur-
days. These transmissions are received in
every corner of the world, and most wel-
come they are to dwellers in' out-of-the-
way spots whose short-wave receiving sets
provide them with a permanent link with
the Old Country. So good is reception in
America that relays of British programmes
have now become quite a regular feature
in broadcasting. We are promised in this
country relays of American programmes,
the new receiving system having been
developed to a point which makes it pos-
sible to guarantee good results, as nearly
as anything can be guaranteed in long-
distance wireless. One thing with regard
to 5SW which does rather surprise me is
that he sticks to his wavelength of 25.53
metres at all times.

NEXT WEEK

A HOLIDAY (Portable) THREE

Television Standards
I see that they are already discussing

television standards in America, and while
definite details have been formulated by
the Radio Manufacturers' Association of
that country, there seems to be every like-
lihood of discrepancies existing in the
matter of practical standards for the com-
mercial equipment to be offered to the
public. Some television workers appear to
be clinging to a  24 -line picture, while
others use the 48 -line picture as advocated
by the R.M.A. It has just been learnt,
however, that the Radio Corporation of
America, is working on a 6o -line picture,
and since this organisation has very wide
broadcasting facilities, their choice must
perforce have an important bearing in this
field of activity.

Nothing could be more unfortunate than
to have two or three different standards in
the hands of the public, since this would
limit the sphere of usefulness of receivers
on the one hand and that of television
transmitters on the other. While it is
admitted that a rapidly advancing art such
as television makes it almost impossible
to establish hard-and-fast rules, no one
can possibly gain by the unfortunate
arrangement whereby different schemes
are sponsored by different organisations,
with all of them claiming to be the best.
Fortunately, we in this country will not
be faced with such trouble. The first
broadcasting facilities through the medium
of the B.B.C. stations have been granted
to the Baird Company and the advantage
of a unified control is at once apparent,
for one standard only is required.

A Television " Eye " for the Air
The Jenkins television laboratories are

at the moment engaged on a particularly
interesting development, for they hope to
perfect a television set by means of which
a pilot in the air can make the country
over which he is travelling visible to per-
sons at a receiving station. The first
efforts, according to announcements made,
will be towards developing a set with a
transmitting range of 500 miles. The
apparatus will be of special type built to
ensure the greatest refinement of visual
detail, and by means of a scanning disc,
light sensitive cells and the usual ampli-
fiers, the panorama within focus will be
recorded. Reception is to take place inside
the laboratories on standard machines.
Naturally, the attention of military authori-
ties has been turned to this new aspect of
television as a war aid, since intelligence
officers could follow an actual flight while
in progress. Then, if a particularly inter-
esting object came into view the pilot
could be directed to get as close as possible
in order to improve the detail of the scene
shown on the screen.

THERMION.
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r,rHE other day I had the doubtful
1 pleasure of listening to reception on a

friend's set : just an ordinary "three,"
giving results in the way of distance -
getting very little inferior to those which
one expects from any good "detector and
two L.F." combination.

But so far as purity was concerned, this
little receiver was utterly disappointing :
and the pity of it was that because it
worked, my friend did not seem to realise

that the reproduc-
tion could have been
so much better. In-
deed quite a number
of people put up
with bad reproduc-
tion, either through

ignorance of the meaning of "perfect "
quality, or through ignorance of the
ways of obtaining it.

Now in this particular set there were at
least half a dozen causes of distortion, and
each was asserting itself. As a matter of
interest, I made a note of them, starting
from the "front" of the circuit. The tuning
arrangements were quite satisfactory, as
was evidenced by the good DX getting,
but the first weak link in the, purity chain
was the grid leak. This was of some
obscure make, with no indication of its
ohmic value. Certainly it could not have
been of the conventional 2 megohms, for
the -insertion of a well-known make of leak
of the correct value caused an all-round
improvement in both tone and selectivity,
while the sensitivity of the detector valve
(which depends to a large
extent on the grid leak) was
not appreciably altered.

R.C. Coupling Values
The detector valve was

coupled to the first L.F. with
an improvised RP. coupler,
and the values of the com-
ponents in this were, to mimic
a famous wireless comedian,
"all wr-r-rong." The anode
resistance was out of all keep-
ing with the impedance of
the detector valve and, as you
know, the two should bear a
definite relation. In addition,
the value was far too high and,
as there was insufficient plate
voltage (a further "snag,"
which later will be mentioned

in ,further detail), the detector valve had
only about 20 useful volts on its Plate.
Hence more distortion.

The Right Valve in the Right Place
To continue the sorry story of purity -

losing snags in the set itself, the first L.F.
valve was, by mistake, an R.C. valve,
because the set user was under the delusion
that, as this was the R.C. coupled stage,
this stage should have the R.C. valve. The
L.F. transformer was satisfactory, but my
friend had done a quaint thing, which I
have seen effected in some other sets,
namely, the grid bias had been scrapped
and the I.S. lead from the transformer left
disconnected. When I asked the reason for
this, I was told that no value of grid bias
from 9 to 15 volts caused any improvement,
but that taking the plug right out of the
battery made the tone more bearable.

So far it may seem that I have men-
tioned only points which need concern set
builders and not users, but what I am
driving at is that it is never wise to use

parts of doubtful origin.
Very likely, if you will be
honest with yourself, you
rill discover in your own

set some so-called "econo-
mies" of a similar kind,
whfch are really the roots of
distortion. Bargain hunting

is a bad business in wireless, and it is bad
policy to expect a ios. component to be
so satisfactory as one costing £1. Obvious,
true, but often forgotten.

H.T. Battery Snags
As the opportunity to get cheap and

doubtful components is a ready one now-
adays, there are many who fall. Batteries,
valves, and loud -speakers seem to be the

three chief temptations,
and I was struck very
much by this when I
heard this set still giving
bad results after the fore-
going diagnosis had been
effected. The H.T. battery
was composed of small

flash -lamp cells, and I felt sorry for my
friend's feelings when I put this assembly
to the test with a good high -resistance
voltmeter. Before the test I inquired the
voltage. "Well," I was told, "there are
twenty-two units, and as each gives 4% volts
(they're quite new), that means 99 volts."

As you might expect, twenty of the bat-
teries were still good after a couple of
months' use, but the voltage of each had
dropped to 3, 'therefore the total H.T.
available was 6o, and as two cells showed
no voltage at all, the resistance they set up

probably tended to
"stifle" this meagre
potential. This
shows' simply that
it is never wise to
measure H.T.
voltage with

pencil and paper, and even the best of
flash -lamp batteries do not give 41,4 volts
for more than a fortnight or so of H.T. use.
In any case a full rzo volts is advisable.

It was this H.T. bother
which had caused some puz-
zling over the grid bias. This
unlucky set user had read that
0 volts grid bias should accom-
pany roo volts H.T. and that
the more G.B. the better.
Therefore he used a 9 -volt
battery and added another one
when he found that purity was
not all that it might be. What
he should have done, of course,
was to have dropped the vol-
tage down to about 3, as the
H.T. voltage was only 60. By
leaving the grid -bias leads dis-
connected, a negative charge
atrumulates on the grid, and
this proved to be sufficient for
working in this particular case.
(Contd. in 3rd col. of next page)

POWER
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Some points in a typical three-valver where distortion may take place
as explained in this article

1
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Theoretical-
Electrolytic Condensers

ELECTROLYTIC condensers for low -
voltage circuits, such as filament cir-

cuits, have been available in this country
for some time, but I have not seen types
suitable for inclusion in high-tension mains
units. I think it is generally agreed that
the low -voltage condensers have proved
reliable; may we therefore not have to wait
too long for high -voltage types of reason-
ably large capacity.

H.F. Amplification in Portables
Many of the five -valve portable receivers

have two high -frequency stages that are
choke coupled. The choking coils used are
generally of a different type from those
employed in the anode circuit of a detector
cr in a low -frequency amplifier for stopping
high -frequency currents, and sometimes
cne of the coils is arranged to be particu-
larly good for magnification over the
medium band of wavelengths, whilst the
other is more effective over the longer
wavebands.

This combination of a pair of different
choking coils is usually good when the
valves are suitable. Great care is necessary,
however, to prevent self oscillation. A
voltage of approximately 6o is therefore
often applied to the high -frequency valves
because with a higher voltage the amplifier
crcillates. Portable receivers fitted with
two high -frequency stages of this type
usually have separate high-tension con-
necting wires for the groups of valves for
this purpose. The full voltage of the bat-
tery would be applied to the two low -fre-
quency amplifying valves and the other
voltages would be set by experiment.

Choke " Dead " Points
The smaller types of choking coil some-

times have a natural period which occurs
in the medium or longer wavelength bands,
with the result that a set may not function
satisfactorily in the region of this point.
It is therefore reasonable to suspect the
choking coil when reaction effects are
troublesome. Thus, sometimes a set will
oscillate, by adjustment of the reaction
circuit, over a proportion of the tuning
range and oscillate continuously with the
reaction circuit adjusted to zero over a
part of the tuning range. Peculiar be-

haviour of this nature is often to be traced
to an unsatisfactory choking coil, which
must, therefore, -be removed from the set,
as in the majority of instances it is not
possible to effect adjustments that will put
matters right.

Connecting a Pick-up
A question I am often asked is how to

connect an electric sound -box to a receiver
in order that the detector valve may be
used as an amplifier as Well as the remain-
ing valves.

Users of two -valve receivers who wish
to play gramophone records, and who must

Radio -pick-up Switch Arrangements

therefore employ both valves for amplify-
ing, will be interested in the circuit above,
which shows how the pick-up may be con-
nected in the place of the grid condenser
and leak. A simple two -position switch is
employed for connecting either the gramo-
phone or the wireless, and it should be
noted that a potentiometer is joined across
the pick-up as a volume control and a
single -cell grid battery for the purpose of
biasing the first valve.

Mass Production !
The American manufacturer's method

of turning out thousands of identical
receivers often forces him to include a
piece of apparatus in each receiver by
means of which the dealer or the user him-
self can make -an adjustment to suit the
particular local conditions. An example of
this is to be seen in mains receivers which
are designed for working from rro volts
alternating current, which is the nominal
voltage of the current available in most
parts of America. But in practice the

For the
Wireless
Amateur

actual voltage as measured at the mains
in the consumer's house may vary from
120 down to roo, depending upon the
position of the house with reference to the
supply station and the load upon the
circuit.

In order to compensate for this wide
range of voltages a tapped transformer for
regulating the input to the set may be
used. This transformer may be provided
with a switch having several positions,
each being marked to indicate the correct
setting for particular mains voltages. It is
therefore necessary for this regulator to be
adjusted, and the work is usually entrusted
to the dealer who supplies the receiver.
American mains valves appear to have
short lives if they are only just a little
overrun; the importance of providing
such a regulator and of properly setting it
being therefore apparent.

!,1 WHY YOU ARE GETTING
DISTORTION "

(Continued from page 769)

It is a great pity that valve manufac-
turers charge more for a power valve than
for an ordinary L.F. valve. Higher price is
the only reason I can think of for many
listeners not using a power valve in the last
stage, which, of course, should always be
done. In this particular case a power valve
had been tried and, subsequently replaced
by an ordinary L.F. valve, because it was
found to give inferior results ! The reason,
of course, was that there was not enough
H.T. available for the power valve, and
power valves are hungry fellows.

The loud -speaker was the final source of
distortion. Here a good reed movement
was ruined by being attached to a cheap
diaphragm which did not give sufficient
damping, consequently there was no
response to the low notes, and the whole
thing chattered at the slightest signs of
overloading. The remedy was obvious.

All this may sound a very woeful personal
tale, but so many of these faults are to be
found in ordinary sets. The cost of correct-
ing the distortion would certainly not be
more than two or three pounds, including
the provision of proper H.T. and valves.
Why not try it yourself ?
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SUMMER -TIME AND THE SHORT
WAVES-By 5 YM

THE
are not looked upon
ours of daylight we are nowHE long h

alto -

getter as a blessing by the. long-distance
listener, rudely called by some folk "the
DX hound." He finds that many of his
favourite stations are very weak or almost
inaudible until close on their switching -off
time, and some he cannot hear at all.
Mostly he has to depend on the stations on
the longer waves; but even these are uncer-
tain compared with their wonderful
strength during the hours of darkness.

On the other hand, the short-wave
listener still has the whole world to play
with, and indeed is, in regard to many
stations, in a more favourable position
than during the winter, because many of
the stations on the very short waves
-'25 metres and below-cover huge dis-
tances more readily, and at greater strength;
and with less fading, during the hours of
daylight than they do after dark.

Take, for instance, W8XK, which relays
the famous KDKA on 25.4 metres. It is
not' a very powerful station and does not
come over at all' well during the dark
hours; but now it can be heard every
Sunday from 4.3o p.m. B.S.T. and is
usually very steady. Another American
station, WzXAD, on 19.56 metres; comes
booming in from 8 p.m. on Sundays,
whilst Wz X0, on 21.96 metres, is likely
to switch on at any hour on any day, and
is very powerful indeed whilst there is
daylight over the Atlantic.

A Glorious Uncertainty
The joy of short-wave listening is that,

whilst you are almost certain to find some
stations working well, you are never quite
certain what you will get. It may only be
Huizen (r6.88) or PCJ (Hilversum, 31.4);
but it may be that such fascinating fish as
Radio Malabar (Java, 17) or Perth,
Australia, (6AG, 42) come to the net.
Melbourne 3L0 (3r.55) is almost certain
any Sunday evening between 7 and 8 p.m.,
and 7L0, which is in Nairobi and works on
3r metres, can occasionally be heard
between 4 and 7 p.m. He works every day,
but occasionally Bergen and sometimes 
Hilversum get foul of him and blot him out_

There- are many quite good short-wave
receivers now on the market, and several
excellent designs have been published in
AMATEUR. WIRELESS. The chief considera-
tions for the beginner are simplicity of
operation and absence of those two chief
bugbears of high -frequency work, hand
capacity and "threshold howling." The
first is self-explanatory. Obviously, it is
impossible to tune in a station satisfac-

 torily if the tuning ,is, changed when. the
hand is removed from the tuning'dial. The
second is due to excitation of the grid cir-

cuit of the detector in most cases, but may
also develop in the anode circuit. It takes
the form of a most unpleasant howl just
as the set is in its most sensitive state. It
can often be cured by substituting another
detector valve, by using a higher value
grid leak or by connecting the leak to
either the positive or negative side of the
filament. That which will cure one receiver
makes things worse in another. The re-
moval of a really good 'intervalve trans-
former, operating in the detector anode
circuit, and tit; substitution of a cheap or
poor one, will sometimes effect a cure.
But in a well -thought-out receiver neither
of these troubles should be present and
reaction should be perfectly smooth.

Aerial Needs
A short-wave receiver may be attached

to any sort of aerial, and in many cases an
earth connection is not necessary. Some
receivers are definitely better without an
earth when working below about 75 metres.
A simple aerial across or round the ceiling
is little less efficient than a full-length
outdoor affair.

A great advantage of the short waves
during the summer is that statics are far
less troublesome. When you can hardly
hear anything at all on the ordinary broad-
cast bands because of the roar of crashes
and " mush," the short-wave channels will
be almost entirely free of these annoying
interferences; and the shorter the wave-
length, the less is the interference, until
you get below 15 metres, when the mag-
netos or coils of motor -cars begin to be
heard when they are fairly close at hand.

The beginner at short-wave reception
will find tuning a little difficult at first,

because the stations have no "spread" at
all. Even the most powerful telephony
stations can be tuned in or out with a
touch on the dial. For this reason the
short-wave listener has to do that which is
unforgivable in broadcast listening. He
tunes in the carrier -wave of the station
first and then reduces reaction until speech
or music are resolved. Obviously, the
reaction must be of a type that will not
affect the wavelength, and for this reason
the swinging -coil type is hardly ever used.
A combination of fixed coil and variable
condenser is used. This type of reaction
control is now much used for ordinary
broadcast receivers, with excellent results;
but it was first developed to help the short-
wave receiver.

In short-wave reception a "log" show-
ing time, dial readings, and name of station
and wavelength is necessary. There are
about fifty or sixty telephony stations
operating between 15 and roo metres on
fixed wavelengths, many of them with
regular working hours. A number of them
relay the programmes from ordinary
broadcasting stations, just as our own
5SW relays the London programmes. In
such a case it maybe a considerable time
before the station gives its own call sign.
Once these stations have been identified;
however, they serve as "land marks,"
particularly as many of them give their
wavelength as well as their call sign. There
are also many experimental and amateur
stations with irregular working hours.

Any time of the day or night there is
always something going on on the short
waves, and from now to October is the best
time of the year for the most intelesting
of them.

The Orchestral Studio of the Stockholm Broadcasting Station
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A NEW DRY -PLATE RECTIFIER
THE dry - plate rectifier

came into popularity a
little over a year ago, when
the Westinghouse Brake and
Saxby Signal Co., Ltd., first
introduced a series of rectifiers
for low- and high-tension
supply. These were not mar-
keted in a suitable form for
the home constructor and ex-
perimenter until a few months
afterwards, but they were dis-
tinctly in evidence at the
exhibition and have been ex-
tensively used since then.

These rectifiers, as readers
will doubtless remember, are
composed of a series of recti-
fying junctions consisting of a
disc of copper in contact with
another disc, the surface of
which has been oxidised to form cuprous
oxide. This combination has the property
of permitting the current to pass better
in one direction than in the other, the
ratio of forward to reverse resistance
being of the order of r,000 to 1. Each disc
will stand some 3 to 4 volts, depending
upon the conditions under which it is
used, and the complete rectifier consists of
a series of these rectifying junctions built
up to stand the"required voltage.

There are various sizes of disc, two
principal types being made-one to carry
Too milliamps and the other to carry
1/2 ampere. Larger currents than these
are handled by placing a suitable number
of rectifier units in parallel. The question
of current -carrying capacity is important,
for a certain amount of heat is generated
by the passage of current across the junc-
tion and the total temperature rise must
be kept within certain limits or the rectify-
ing filnl is broken down. Particularly with
the heavy current models; therefore, large
cooling fins are provided which tend to
radiate the heat more efficiently.

A New Rectifier Combination
It is only natural that other forms of

rectifying junction should be discovered
and exploited. One of the most successful
of these is the cupric sulphide -magnesium
type. This is of American origin and is
known as the Elkon. It is marketed in
this country by the Igranic Electric Co.,
Ltd., and would appear to have a number
of points which render it worthy of atten-
tion. We have had a number of these
rectifiers on test at the Furzehill Labora-
tories for some time, and the following
comments on their performance will there-
fore be of interest.

The Elkon rectifier depends on a some-
what different action from that employed
in the copper -oxide rectifier. The rectifier
is built up of discs of magnesium in con-
tact with copper discs treated on the sur-

An account of the features of a recently -developed
cupric sulphide -magnesium metal rectifier

By J. H. REYNER, B.Sc., A.M.1.E.E.

face to form cupric -sulphide. The junction
of the cupric -sulphide and magnesium is
not in itself an efficient rectifier, but when
an alternating current is applied across
the terminals a film is formed at the
junction of the two substances which has
the property of restricting the conduction
of current in one direction. This film forms
very rapidly, and a few seconds after
switching on, the junction exhibits a uni-
lateral conductivity. The rectification is
not so good as with the copper -oxide type,
the ratio of forward to reverse resistance
being about 3o to f, and in consequence of
this the rectification efficiency is slightly
lower than usual.

The junction, however, has some impor-
tant advantages. In the first place, it can
be worked at a much higher temperature
than the copper -oxide junction, it being
possible to operate it at temperatures as
high as 15o degrees centigrade, the normal
operating temperature being about 90
degrees centigrade-a little below -boiling
point. Blood heat, by the way, is approxi-

Moschetto

mately 37 degrees centigrade,
so that this rectifier runs con-
siderably hotter than normal.

This is a feature which has
two aspects. If the rectifier is
enclosed in any box or is built
into some other apparatus,
means must be provided to
ensure adequate ventilation, as
this temperature is consider-
ably above the values normally
permitted in electrical appara-
tus. On the other hand, we
are able to make the apparatus
smaller, since the cooling sur-
faces necessary are not by any
means as large, and in many
cases this more than offsets
the slight disadvantage of hav-
ing to yrovide increased cooling
facilities.

Self -healing
Another important advantage of the

cupric -sulphide type of rectifier is that it
is self -healing. Owing to the fact that the
film is formed afresh each time the rectifier,
is put into commission, no serious damage'
is done if the voltage on the rectifier
exceeds the critical voltage which the film
will stand. Such an overload will cause a
breakdown of the rectifier, but when the
voltage is reduced to its normal value
again the film reforms and the rectifier,
continues to function exactly as if nothing
had happened.

If a rectifier of this type is being worked
in an eliminator at a voltage near the
critical value it is sometimes found that
an occasional breakdown will occur, accom-
-panied by a sharp crack in the receiver,1
but the damage is immediately repaired
and the apparatus continues quite as it
should do. This, of course, is an exceptional
circumstance and is only quoted to illus-
trate the self -healing action. Under normal
conditions the rectifier is quite silent in
action.

The smoothing required for this type of
rectifier is less. than with a valve rectifier,
this being a property common to dry -plate
rectifiers as a class, while a point which is
of no little importance is that the price is
comparable with that of a valve. A high-
tension rectifier connected up as a double -
wave unit and capable of delivering from
6o to roo milliamps costs 27s. 6d. only,
which is little more than a double -wave
valve rectifier.

This type of rectifier is known as the
E.B.H. type and will stand up to 250 volts
A.C. input. The output can be run up to
zoo milliamps, but this depends on the
load. The rated output from the rectifier
is 15 watts. This means that if the D.C.
output voltage is 15o, then zoo milliamps
may be passed, but if the output is higher

(Continued in 3rd col. of next page)



JUNE 1, 1929

A Weekly

DO you like Ruby Starita? With his
mixed assortment of marinbas, vibro-

phones and what -not, I think he is rather
entertaining. His best performance is on
the vibrophone, that mellow, organ -like
instrument whiCh I understand requires
an electric motor to make it vibrate. But
I am afraid Ruby falls rather flat with his
xylophone solos because we knoW Teddy
Brown too well, and few can hold a candle
to our heavy -weight friend when it comes
to high-speed tinkling.

I was disappointed with Ann Sutar. In
fact, I thought her very ordinary. She
gave us the usual nasal songs in a mannish
voice and didn't impress me one bit.

If David Jenkins and Susette Tarri were
to stick to negro spirituals they would be
more likeable. As it is, they attempt to
sing jazzy songs, which are quite out of
their province, and so spoil themselves.

Further to our recent controversy as to
who is considered the best broadcasting
comedian, W.F., of Leicester, writes :-

" I should like to say that I have never
heard such sloppy tosh and such a ridicu-
lously sentimental broadcast as that served
up only this week by Leonard Henry. To
compare this rubbish with Fred Duprez,
Tommy Handley, Norman Long, Julian
Rose, Ronald Frankau, etc., is, to my
mind, absolutely absurd."

I don't agree with my correspondent's
adjectival criticism, but I must admit that
Leonard Henry is sometimes rather dull.

A ray of sunshine amidst the patchiness
of de Courville's hour has been Charles
Norton. Did you hear him imitate Chirg-
win, Joe Elvin, and Eugene Stratton? I
considered this act to be quite good,
especially when he gave us Joe Elvin as a
"bookie." What a treat it must have been
for the old-timers.

It seems to me that there is something
wrong with the organ broadcasts from the
Bishopsgate Institute. I am not for one
moment criticising Mr. Joseph Bonnet's
masterly playing, but the acoustics in the
hall do not seem to be right for broad-
casting purposes.

Recently we were treated to a discussion
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Programme Criticism by Sydney A

on "What the Younger Generation
Thinks." It was one of a series, I believe,
but the sample I heard was not at all con-
vincing. In fact, it was not, to my mind,
at all critical.

The broadcast of the second act, of
Siegfried from Covent Garden was cer-
tainly the best of the broadcasts of the
Ring cycle, and most likely the best of all
the operas broadcast yet.

In a recent issue I gave, space to the
opinions of the youthful offspring of B.M.
(Wood Green). Now another correspondent,
J.R. (Staines), demands the same privilege
for his young hopeful.

She is eleven years old and thinks that
some of the Uncles make "awful asses" of
themselves. She regards a lot of their
songs and talks as an insult to her intel-
ligence !

One must remember that the Children's
Hour has to cater for youngsters varying
in ages from four to twelve and what may
be very entertaining to tiny tots may be
an awful bore to those approaching their
'teens, and vice versa. I don't think they
do so badly with it.

I listened to a Children's Hour quite
recently, and included in it was a most
helpful talk on how to play tennis-which
did me quite a lot of good !

Even "Harold" is beginning to turn
against the flooding of
wireless programmes
with those senseless
American syncopated
songs.

The B.B.C. fail to
help in this matter
by including more
than one of these
turns in a single
vaudeville hour. In
addition to which
artistes who have
never perpetrated
such songs before are
beginning t o t a ke
them up, and I fore-
see a time when a,
variety programme
will consist solely of
these songs. I appeal

rfkltint Wtrelen

. Moseley

to Julian Rose not to succumb to this
pernicious evil !

The Kneller Hall Band gave us a very
bright ninety minutes from 5GB recently,
It is rarely that one hears a band which
pulls together so well. But I was sorry
they did not give us one or two of their
characteristic symphonic numbers.

"A NEW DRY -PLATE RECTIFIER''
(Continued pom preceding pag )

than this, then the current must be
reduced proportionately and at 25o volts
output, 6o milliamps is the maximum load.
These figures are in excess of normal
requirements and indicate that the rectifier
should have a good field of application.

A range of L.T. rectifiers is made suitable
for various input voltages and delivering
11%2 and 3 amperes respectively. The
photograph accompanying this article shows
one of the r %-ampere types. This measures
3% in. by % in. by I% in., so that it
will be seen to be very compact.

As was stated at the beginning of the
article, these rectifiers have been used for
some time and appear to be quite satis-
factory. Some further points in connec-
tion with their use will be given in future
articles.

For the present Finland, in Lahti,
possesses the most powerful European
transmitter.

The largest organ in the world-you may possibly have heard it
from the Munich Station
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CONSTRUCTIONAL details were
given last week of Britain's " Fav-
ourite Two," the set which was

voted the best two-valver in an AMATEUR
WIRELESS competition to celebrate the
Christmas of 1927. In AMATEUR WIRELESS,
No. 295, was given the first version of the
" Favourite," and so great was the reception
of this, and so comprehensive the corres-
pondence received regarding results with it
that it was deemed in the interests of
readers to produce an up-to-date model.

Simplicity is a Feature of
Britain's " Favourite Two "

So here it is-a very simple " two "
which can be built up by every amateur
who can handle a screwdriver and a pair
of pliers. Those who made the Favourite"
when it was first introduced in 1928 will
clearly see how.to make the various modifi-
cations to bring it up to date. They will
be interested in the following notes, be-
cause the operation of the new set differs
slightly from that of the old, and, in addi-
tion, if ne,w valves and batteries are fitted
(as may be advisable owing to technical
developments in the past twelve months)
the operating conditions themselves may
be different.

Check the Wiring
In the past week you will have doubtless

completed all the constructional operations,
and before the valves are inserted or the
batteries added the wiring should be -
checked over. This can most easily be done
with the aid of the blueprint, whereon are
shown all the wires in their correct positions.,
Moreover, take particular care to see, it
the wiring is carried out with bare wire,
that there is no possibility of vibration'
causing one wire to touch against another,
and so causing a "short."

774 775

OPERATING NOTES AND TEST REPORT OF THE 1929

THE "A.W." SET VOTED
Probably the . best way of

checking the wiring is to take
each lead in turn, for each is
numbered on the blueprint, and
to mark the wire on the print
with a pencil as its actual
counterpart is checked as O.K.
in the set itself. Also, to ensure
that the set will work properly
the first time it is connected up,
give some attention to the

mechanical details. Loose contacts
at the coil and valve sockets and
'similar little troubles may cause
annoyance, but are easy to check at
the outset.
Suitable Valves

_Much of the success obtained with
working the set depends on the
valves and batteries employed.
Consider the valves first of all. As

only two are required there should not be
much difficulty in resisting the temptation
to fit valves having
unknown character-
istics:

The detector
valve has to be
chosen so that its
impedance matches
up with the primary
on the L.F. trans-
former. In some
particular cases it is
advisable to use an
R.C. valve, or an
H.F. valve having a
very high impedance.
In this set, however,
t h e recommended
low -frequency trans-
formers arc B.T.H.,
Lissen, Philips, R.I.,
Ferranti, and Igranic.
For working with
these a valve having
an impedance of a-
bout 25,000 ohms is
suitable. It should
be remembered al-
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ways that the rated im-
pedance tends to be varied
according to whether grid -condenser -and -
leak oranode-bend rectification is employed.

In practically every set it is possible to use
2-, 4- or 6 -volt valves and, as a guide, it
may be mentioned that in the 2 -volt range
the following valves are suitable for the

' detector stage. Cosmos SPI6G, Cossor
21oHF, Ediswan H F210, MarconiHL210,
Mazda HF21o, Mullard PMIHF, Osram
HL21o, and Six -Sixty 2roHF. There are
4- and 6 -volt equivalents of these in most
cases.

Now for the power valve. Generally
the "Favourite" will be used within easy
range of a B.B.C. station, and this means
that at least two programmes will be
receivable at full loud -speaker strength
providing an outdoor aerial is used. Thus,
if an ordinary L.F. valve is placed in the
power valve holder, there is a danger of it
being overloaded and in any case, owing to

THE BEST TWO -VALUER
the comparatively
low H.T. which
can be applied to
its anode, the
volume of sound

it delivers will not be very great.
The "Favourite" is provided with two

H.T. tappings, one for the detector valve
and the other for the power valve and thus
there is no need to fear fitting a large power
valve because-as might be the case with a
common H.T. tapping-the great H.T.
required for proper working will upset the
detector valve's working point.
Power Valves

Among the small power valves available
in the 2 -volt range are the following:
Cosmos SPI8RR, Cossor 22oP, Ediswan
PV2r5, Marconi DEP215, Maida LF215,
Mullard PM2, Osram DEP215, and Six -
Sixty 215P. If you care to glance at any
table of valve charadteristics you will see
that all these valves have an impedance

in the neighbourhood of 5,000 ohms.
Moreover, with the exception of the
Cosmos SPi8RR and the Cossor 22oP,
both of which consume .2 -ampere -
in current, all these valves are
of the .I5 -ampere variety. The
detector valve will consume
.r -ampere and thus, the total
filament consumption of the
" Favourite" being .25 -ampere,
most economical working will be
obtained.

However, when the set is to be
operated very close to a main
station. and it is desired to work
a number of loud -speakers, there is
some advantage to be gained in
fitting power valves of even greater
capacity for grid swing. Valves of
the DEP24o class are available and
with a two-valver it is practically
a physical impossibility to over-
load a power valve of this class. It

must be quite under -

A Test of Britain's "Favourite Two" Up-to-date Model
Carried out by a Lady Reader, Miss Bess Marshall, of Mayfield, Woodford, London, E.

IWAS flattered when the Editor asked me to
I make a test of the " Favourite." At first I did
not see much purpose in it, for the fair -sex
readers of AMATEUR WIRELESS must be in the
minority. But when I was toldkat the purpose
of the test was to give an idea .;'e simplicity of
the receiver, then I agreed at once! I consider that
the " Favourite" is very simple to control. Really
there are only two knobs to &Adjusted at once,
and after a little practice, in one evening I succeeded
in picking up Konigsberg, London, Daventry Junior,
Langenberg, Vienna, Hilversum, Huizen, Radio
Paris, and Daventry Senior. There were plenty
of other squeaks, and I should think that with a
little more practice I could receive- another four
or five stations on the loud -speaker. I have no
doubt at all that a more experienced. perator (which

means, probably, a male !) could do this and still
find a few more stations which could be heard on
headphones. But' headphones are not very comfort-
able nor sociable. I like the little switch for
changing from the long wavelengths to the short.
It is a boon because I find coil changing as
difficult as gear changing ! For the test I used
one no -volt high-tension battery and a 9 -volt
grid -bias battery, with the plug in the 71 -volt
socket. I used 2 -volt valves. At first I had a
little trouble with the high tension, but this was
cured by putting the wander plug on the lead from
the terminal marked " H.T.+1" in the 6o -volt
battery socket. Probably many other lady readers
of AMATEUR WIRELESS will get better results than
I have done, and, if I may say so, I should like to
hear of their experiences through Amateur Wirele:s.

stood that the need
for using such a
power valve, which
is more extravagant,
of course, in fila-
ment consumption
and in its demands
upon the H.T. bat-
tery, is limited only
to those occasions-
somewhat unusual
for amateurs-when
the set is working
right under t h e
shadow of a station
a n d consequently
there is a possibility
of even a leaky grid
detector overstep-
ping the limit of a
valve of the DEP215
class.

H.T. Supply
So far as H.T. is

concerned a two-

°maks, Wer4e5

valver does not place very severe demands
on dry cells. " Popular " type batteries are
available, which the manufacturers recom-
mend as suitable for two-valvers. This,
indeed, is quite workable but the greatest
economy is always to be obtained, in the
case of dry batteries, by buying cells much
bigger than really required for the job in
hand. Certainly do not attempt economy
by using only a 66 -volt battery.

The H T. -F-2 tapping is that which goes
to the anode of the power valve and con -

Provided with a short-wave
coil the set works excel-

lently on the low wavelengths
nects the r2o-volt socket on the battery to
this terminal. The H.T.± r tapping should
be taken to about the 6o -volt tapping on
the battery although here is the opportunity
for a little safe experimenting. About
9 volts grid bias will be needed with the
full 120 volts H.T.
Tuning

Users of the original " Favourite " in
particular will appreciate the advantages
of capacity reaction. When tuning in, take
as little advantage as possible of the reaction
control and certainly if the aerial is efficient
for reception of the local station, the re-
action condenser vanes should be wide
apart. Tuning is simplicity itself, and if
you have any doubts about your ability to
Work the set properly, then turn to the
test report given herewith. This has been
carried out by a lady reader, and it is quite
an independent and impartial test. More-
over, a lady reader was selected because,
obviously, if a set can be made to give good
results in the hands of one who openly
confesses to being more interested in
receiving than in knowing how to receive,
then it is a sure thing that a. technically -
minded user will find it simplicity to
handle.
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HL21o, and Six -Sixty 2roHF. There are
4- and 6 -volt equivalents of these in most
cases.

Now for the power valve. Generally
the "Favourite" will be used within easy
range of a B.B.C. station, and this means
that at least two programmes will be
receivable at full loud -speaker strength
providing an outdoor aerial is used. Thus,
if an ordinary L.F. valve is placed in the
power valve holder, there is a danger of it
being overloaded and in any case, owing to

THE BEST TWO -VALUER
the comparatively
low H.T. which
can be applied to
its anode, the
volume of sound

it delivers will not be very great.
The "Favourite" is provided with two

H.T. tappings, one for the detector valve
and the other for the power valve and thus
there is no need to fear fitting a large power
valve because-as might be the case with a
common H.T. tapping-the great H.T.
required for proper working will upset the
detector valve's working point.
Power Valves

Among the small power valves available
in the 2 -volt range are the following:
Cosmos SPI8RR, Cossor 22oP, Ediswan
PV2r5, Marconi DEP215, Maida LF215,
Mullard PM2, Osram DEP215, and Six -
Sixty 215P. If you care to glance at any
table of valve charadteristics you will see
that all these valves have an impedance

in the neighbourhood of 5,000 ohms.
Moreover, with the exception of the
Cosmos SPi8RR and the Cossor 22oP,
both of which consume .2 -ampere -
in current, all these valves are
of the .I5 -ampere variety. The
detector valve will consume
.r -ampere and thus, the total
filament consumption of the
" Favourite" being .25 -ampere,
most economical working will be
obtained.

However, when the set is to be
operated very close to a main
station. and it is desired to work
a number of loud -speakers, there is
some advantage to be gained in
fitting power valves of even greater
capacity for grid swing. Valves of
the DEP24o class are available and
with a two-valver it is practically
a physical impossibility to over-
load a power valve of this class. It

must be quite under -

A Test of Britain's "Favourite Two" Up-to-date Model
Carried out by a Lady Reader, Miss Bess Marshall, of Mayfield, Woodford, London, E.

IWAS flattered when the Editor asked me to
I make a test of the " Favourite." At first I did
not see much purpose in it, for the fair -sex
readers of AMATEUR WIRELESS must be in the
minority. But when I was toldkat the purpose
of the test was to give an idea .;'e simplicity of
the receiver, then I agreed at once! I consider that
the " Favourite" is very simple to control. Really
there are only two knobs to &Adjusted at once,
and after a little practice, in one evening I succeeded
in picking up Konigsberg, London, Daventry Junior,
Langenberg, Vienna, Hilversum, Huizen, Radio
Paris, and Daventry Senior. There were plenty
of other squeaks, and I should think that with a
little more practice I could receive- another four
or five stations on the loud -speaker. I have no
doubt at all that a more experienced. perator (which

means, probably, a male !) could do this and still
find a few more stations which could be heard on
headphones. But' headphones are not very comfort-
able nor sociable. I like the little switch for
changing from the long wavelengths to the short.
It is a boon because I find coil changing as
difficult as gear changing ! For the test I used
one no -volt high-tension battery and a 9 -volt
grid -bias battery, with the plug in the 71 -volt
socket. I used 2 -volt valves. At first I had a
little trouble with the high tension, but this was
cured by putting the wander plug on the lead from
the terminal marked " H.T.+1" in the 6o -volt
battery socket. Probably many other lady readers
of AMATEUR WIRELESS will get better results than
I have done, and, if I may say so, I should like to
hear of their experiences through Amateur Wirele:s.

stood that the need
for using such a
power valve, which
is more extravagant,
of course, in fila-
ment consumption
and in its demands
upon the H.T. bat-
tery, is limited only
to those occasions-
somewhat unusual
for amateurs-when
the set is working
right under t h e
shadow of a station
a n d consequently
there is a possibility
of even a leaky grid
detector overstep-
ping the limit of a
valve of the DEP215
class.

H.T. Supply
So far as H.T. is

concerned a two-

°maks, Wer4e5

valver does not place very severe demands
on dry cells. " Popular " type batteries are
available, which the manufacturers recom-
mend as suitable for two-valvers. This,
indeed, is quite workable but the greatest
economy is always to be obtained, in the
case of dry batteries, by buying cells much
bigger than really required for the job in
hand. Certainly do not attempt economy
by using only a 66 -volt battery.

The H T. -F-2 tapping is that which goes
to the anode of the power valve and con -

Provided with a short-wave
coil the set works excel-

lently on the low wavelengths
nects the r2o-volt socket on the battery to
this terminal. The H.T.± r tapping should
be taken to about the 6o -volt tapping on
the battery although here is the opportunity
for a little safe experimenting. About
9 volts grid bias will be needed with the
full 120 volts H.T.
Tuning

Users of the original " Favourite " in
particular will appreciate the advantages
of capacity reaction. When tuning in, take
as little advantage as possible of the reaction
control and certainly if the aerial is efficient
for reception of the local station, the re-
action condenser vanes should be wide
apart. Tuning is simplicity itself, and if
you have any doubts about your ability to
Work the set properly, then turn to the
test report given herewith. This has been
carried out by a lady reader, and it is quite
an independent and impartial test. More-
over, a lady reader was selected because,
obviously, if a set can be made to give good
results in the hands of one who openly
confesses to being more interested in
receiving than in knowing how to receive,
then it is a sure thing that a. technically -
minded user will find it simplicity to
handle.
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"A.W." TESTS OF APPARATUS
Conducted by our Technical Editor, J. H. REY NER, B.Sc. (Hons.),

B.T.H. Pick-up
GRAMOPHONE pick-ups are enjoying

much popularity amongst owners of
wireless sets at the present time, owing
largely to the fact that they may be so
readily linked up with the set to give
reproduction of gramophone records.

The latest B.T.H pick-up has caused a
good deal of favourable comment on
account of its neat and businesslike appear-
ance. We have placed several of these
pick-ups on a fairly strenuous test, and can
testify to their performance in conjunction
with good -quality amplifiers and loud-
speakers.

The frequency characteristic of this pick-
up differs widely from the majority of those

B.T.H. Pick-up

now on the market, since it reproduces with
maximum efficiency the higher frequencies
above 2,000 cycles. In consequence, the
reproduction is particularly brilliant. The
disadvantage of a good ' high -frequency
reproduction is that more scratch than
usual is reproduced in the loud -speaker, but
then it is always a simple matter to fit a
scratch filter so designed that it will mini-
mise the harmful scratch frequencies and
still maintain proper reproduction of the
higher musical frequencies.

The B.T.H. pick-up is supplied with a
special tone arm, and this has recently
undergone improvement in order to obtain
better tracking. A spring is incorporated in
the holder, which counterbalances to some
extent the weight of the pick-up and thus
balances the needle pressure on the record
to the correct degree for reproduction and
minimisation of wear.

Although the characteristics of this pick-
up are unusual, its internal construction
more or less follows standard design, in
which the needle causes a reed to vibrate
between the pole pieces of a powerful
magnet. The armature is damped by
suitably placed pieces of rubber.

We have no hesitation whatsoever in
recommending this component to readers.
The manufacturers, of course, are the
British Thomson -Houston Co., Ltd., Crown
House, Aldwych, W.C.2.

G.E.C. Turntable Drive
TAIXE amplification has opened up a

V new field for the gramophone enthusiast
allowing him so to magnify and proportion
the tone from his gramophone records that
he may obtain the best results from them.
Apart from the normal amplifying equip-
ment and.loud-speaker, all that one requires
for reproducing gramophone records is a
pick-up and electric motor. Since so many
listeners hai7e mains at their disposal, the
electric gramophone motor appeals above
all else for reproducing records.

We have recently had an opportunity
of testing a G.E.C. gramo-drive electric
motor during a period of several months.
This particular motor operates directly
off 240 - volt mains and it consumes
approximately 6o watts. The complete
unit consists of an electric motor with
suitable governing device, turntable and
automatic stop. Given a correct baseboard,
the unit may be set up by drilling a few
holes. We found that in operation the
motor was moderately silent, that is to say,
it could not be heard during the playing
of a record. A noteworthy feature is that
the speed remains extremely constant
which is a sine qua non with discriminating
listeners. We found it necessary at intervals
of approximately afortnight to oil thorough-
ly the governor disc on which the felt pad
presses, otherwise the movement became
sticky with a consequent variation of speed.

G.E.C. Turntable Drive

Junit Flux
THE process nf. soldering relies largely

on certain factors which, if attended to
properly, result in quick and sound electrical
joints being made. The expert solderer who
has obtained the knack of his job appears
to do all his work with a minimum amount
of trouble, but if you watch him carefully,
you will notice, that he keeps his iron always
clean and at approximately the correct
temperature; then, in making a joint, he
covers the surfaces with just the right
amount of flux, that is to say, not too much
but sufficient to form a fine layer over the
surface to be jointed.

The application of a suitable flux is a most
important matter, for this material cleans
the joints and prepares the surfaces for
the solder which otherwise would not run
properly: it is therefore most important to
uSe an efficient type of flux and for electrical
work this should not be of the acid or
corrosive type.

We have just tested a small tube of
Junit soldering flux, supplied by the Junit
Electrical Co., of 2 Ravenscourt Square,
W.6. This is -in the form of a grey non-
corrosive paste and may be applied with
ease by unscrewing the cap on the tube and
gently pressing the end until sufficient
flux flows over the material to be jointed.

We made several joints with different
types of wire utilising this flux and in all

Red Diamond Detector

cases it proved satisfactory. It was necessary
to apply only a small amount to the joint
in question. We cannot say more without
a prolonged test, but the flux appears to be
satisfaCtory.

Red Diamond Detector
WE have just completed a test on a Red

Diamond semi -permanent crystal
detector made by the Jewel Pen Co., Ltd.,
of 22 Great Sutton Street, London, E.C.r.
This little detector, which costs 2S., con-
sists of a crystal -to -crystal combination.
There is a fixed, cup containing one crystal,
whilst in a second. cup attached to a spring
loaded and rotatable plunger, the second
crystal is mounted. This combination has
been found to be sensitive at the majority
of contact positions; thus it is no trouble
whatsoever to setthe detector and onco
set it remains so unless unduly disturbed.
For a small extra charge one may obtain
an insulated cap to match the insulated
container, and this fits over the plunger.
The detector may be fitted to the panel by
drilling a single hole.

We placed the crystal in a simple circuit
followed by a pair of high -resistance phones,
and after connecting to a standard aerial
and earth, were able to pick up at good
strength London  at twelve miles and the
two Daventrys at about seventy miles.
There was no difficulty in obtaining a sensi-
tive spot.

We can recommend this detector.
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You cannot get the
SECRET PROCESS
in any battery

but
_ISMji

PRICES :
6o -volt (reads 66) ... ... ... ... 7/1 1
zoo -volt (reads zo8)    1. 1 2 / 1 1
36 -volt ,.. alba .. 4/6
6o -volt Super Power ... ... 13/6
9 -volt Grid Bias ... ... .. ... 1 /6
41 -volt Pocket Battery (4/6 a dozen) each 5d.

Single Cell Torch Battery ... ... each 41d.

LISSEN LIMITED, 16-20, Friars

777 w.

You can only get this pure D.C.
current-this steady flow of noise-
less power, from a Lissen Battery.
No mechanically generated power can
equal the power that is produced by the
Lissen secret process and chemical com-
bination: It is pure, it is noiseless, it is
steady flowing ; there is never a sign of
ripple in it, never a trace of hum. The
power flows smoothly, sustainedly from
the large cells throughout the longest
programme and through months and
months of use. And Lissen Battery power
is the most economical source of power
for radio.

Ask for Lissen New Proeess
Battery and be sure to take no
other, Obtainable at all good

dealers.

Lane, Richmond, Surrey
(Managing Director : THOS. N. COLE.)

You will Help Yourself and Help Us by Mentioning "A.W." to Advertisers
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R(IDIOGR(IAIS
STARTING on June 25, Mr. George

Grossmith will visit the 2L0 studio
at regular intervals to broadcast a series
of six selected episodes from The Diary of
a Nobody; a joint work of his father and
uncle, Weedon Grossmith. In these trans-
missions he will assume the character of
the immortal Charles Pooter.

A Danish short-wave- experimental sta-
tion installed at Lyngby on several occasion s
has re -broadcast the Copenhagen pro-
grammes on wavelengths in the immediate
neighbourhood of 3o metres. It is stated
that, in future, these relays will be carried
out on 19 metres, at irregular intervals for
the present, and that the power of the
transmission will be raised to some Io
kilowatts.

Mr. M. K. Foster on June 15, through
2L0 and 5XX, will furnish an eye -witness
account of the first test match of the 1929
furies between England and South Africa;
it will be relayed from Birmingham.

More Djinn and Bitters, a second edition
of a revue written by Clifford Seyler, will
be included in the London programme
down for broadcast on June 15.

Climatic conditions make radio reception
difficult thrmighout the greater part of
the year in Guatemala and few receivers
are sold.

On June 8 Mabel Constanduros, in a
request programme, will broadcast a
further adventure in the life of the Buggin'

farnily-in this instance, a day on the
river.

Through 5GB on June I2 we are to hear
Micio-phun, a new revue from the pen of
Edmund Wynschenk.

L. du Garde Peach is responsible for a
short thriller entitled Ingredient X. It
will be found in the London and Daventry
programme on June 6.

As in previous years, through all stations,
the B.B.C. will furnish an eye -witness
account of the Derby on June 5.

From June 1 certain alterations will be
made in Germany's broadcasting system.
Up to the present the individual programme
companies have been responsible for the
studios only, leaving all microphone ampli-
fication and actual broadcast to the State
Post and Telegraph Officials who operate
the transmitters. From the above date the
amplification and control of signals will be
left to the studio, which wilt thus supply
the " finished article " to the State engineers.

Berlin has started its early morning
broadcasts of concerts from 6.3o to 8 a.m.
B.S.T. For the present, these are limited
to the week -ends, and relays of entertain-
ments are carried out from the Zoological
Gardens.

A discussion in the French Chamber of
Deputies on the proposed new broadcasting
law has resulted in a provisional agreement
amongst the parties to bring it into force
on January t, 1930. The receiving licence
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may be fixed at 20 francs (3s. 2d.) for
crystal sets and 6o' francs (ios.) for valve
receivers. It is proposed to erect a
P.T.T. relay at Rheims with a view to
taking the Ecole Superieure and Lille pro-
grammes, but there is every probability
that the project will not mature until the
Strasbourg station has been built, for the
latter, according to the French press, is
more urgently needed.

According to reports, the recent tests of
'the new Marconi broadcasting station at
Bratislava, Czecho-Slovakia, were heard in
all parts of the British Isles. One London
listener reported that he heard the station
on a crystal set.

Successful wireless telephone tests be-
tween Berlin and Sydney, Australia, were
carried out recently.

The number of wireless receiving sets in
use in Switzerland increased from 62,000
to 70,00o, or about 12 per cent., during
1928.

The International Standard Electric Co.
has secured an order for another 60- to
120 -kilowatt broadcasting station at
Prague. New stations are 'to be con-
structed also in Bratislava, Slovakia,
Morayska Ostrava; Moravia, and in Kosice,
Sub -Carpathian Russia.

Station WCFL, of Chicago, will broad-
cast pictures as a regular feature between
9 and 1z a.m., Sundays excepted. Prd-
grammes will consist of motion pictures
and still subjects. The broadcast is on a
wavelength of 146.25 metres, standard
48 -hole scanning disc, r.p.m. 95o.

During the last six months the number
of radio licences in Australia has increased
by more than 2000o-from 263.34o to
283,923. Victoria, with 142,334 licences,
has more receivers than all other states
combined.

(More Radiograms on page 787)

SMALL ANTI -
CAPACITY SWITCH

Designed to economise space.
Arranged for panel or baseboard -
mounting. Fixed contacts mould-
ed into a bakelite arc; moving
contacts of double nickel -silver
spring-excellent electrical
connection.

No. W. tqoiri r pole change over 4/6
2

/3 3
14 4 ,, '7/6
/5 5 ,, 9/6
16 6 9/6

COMPONENTf
For Perfect Switches ask for
and see that you get " Utility
The Ehai perfection of a set demands first-class switches. " Utility"
Switches lead the market to -day by their good value . .. every switch
is dependable, and will please you as much by its appearance as by
its service. Ask,your local dealer to show these switches to you.
Write to the makers for' a complete list of "Utility" Dials, Switches
and Condensers.

0

WILKINS & WRIGHT, Ltd., "Utility" Works, Holyhead Rd., Hiriningham

NO CAPACITY
CHANGE -OVER

SWITCH
Made in two patterns-knob and
lever -6 sizes to each pattern.
Contacts are self-cleaning, and the
unique design minimises electro-
static capacity. A very popular
switch.

6 -pole Lever Pattern
shown .. 8/ -

but other sizes
from .. 3/-
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For Perfect Reception
and Long Life Buy

A

BRITAIN'S BEST BATTERIES

THE
"POPULAR PORTABLE"

H.T. DRY BATTERIES
(In Brown Containers)

For Portable Sets
(New Prices as from June ist)

Portable I. 63 volts 8/6
Portable 2 99 volts 13/6
Portable 3 108 volts 15/ -

Above price now 8/6

LoEfACTS S I/PER/041r

(3)(1) It fits the standard six -
pin Base.

(2) The Aerial Coil can be
used as a Grid Coil follow-
ed by one or more H.F.
stages, alternatively as a
Reinartz Aerial Coil with
Plug -on reaction winding.

Leweos Radio Components are
available at 7 Playhouse Yard,

Golden Lane, London, E.C.

Pat. No

The H.F. Transformer,
with plug - on Primary
winding, can be used with
three -electrode valves
alternatively with
Screened -grid valves.

285723
(4) Range of Primary Coils

gives wide choice regard-
ing selectivity.

Send to -day for full particulars
and diagrams.

LEIN-cos SIX -PIN SUPER COIL

LEWCOS RADIO
PRODUCTS FOR

PSTTER RECEPTION

THE LONDON

SUPER SIX -PIN COIL Regd.

LEWCOS COILS are
availatle for the

MULLARD S.G.P.
MASTER 3

235/550 melees Rif. AMS 10/-

1,000,2,100 Ref. A1420 10/ -

Six -Pin Bases Rel. SP3 2/9

ELECTRIC WIRE COMPANY AND SMITHS LIMITED, CHURCH ROAD, LEYTON, LONDON, El°.

Please Mention "A.W." When Corresponding with Advertisers
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1.ETTERS TO THE EDITOR

ti
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The Editor goes not necessarily agree with
the views expressed by correspondents.

Moving -coil v. Linen -diaphragm
SIR,-Your correspondent A.G. (Bolton)

states that the higher frequencies are
smothered by lower frequencies when using
a moving -coil speaker. If he will com-
municate with me through you I will give
him the name of a M.C. speaker where this
condition does not obtain. In fact, I can
reproduce the higher frequencies as crisply
and clearly as with a horn -type speaker,
the balance between high and low fre-
quencies being ideal. Referring to the
linen diaphragm, having made one for a
friend, I can state that while it is an
exceptionally good instrument, it quite
definitely does not come up to my moving
coil, either in quality of reproduction or
sensitivity. My receiver is constructed
purely for quality reception, the output
stage having 30o volts H.T.; both speakers
have therefore been tested out under ideal
conditions. The linen diaphragm will not,
however, show up the defects in a receiving
set to the same extent as a M.C. speaker
will; so it is more suitable with the average
receiving set where the output is not too
great. MOVING -con, (Glasgow).

A Blank Space,?
SIR,-Regarding "Thermion's" remarks

on his inability to coax anything worth
while out of his set on a short waveband
round about 40o metres, since being in
England I also have been able to do
nothing in this quarter of the ether; the
only " foreigner" which is any good-and
this not always-is Frankfurt. On Most
nights, even in the depths of winter, after
reaching and. passing Toulouse, continuing
up the dial, one strikes a perfectly bald
patch as far as Langenberg, this latter
station being often not worth while. But,
then, my set is only a modest detector and
two L.F. As a direct contrast to this,
however, when I was living in Northern
France up till May, 1928, I could always
rely upon Hamburg, Berne, Stockholm,
Frankfurt, Rome, and Katowice to operate
the loud -speaker on the same three-valver
with a minimum of reaction. Toulouse
was decidedly not so strong over there as
here in England, and I have never suc-
ceeded in doing anything with Paris P T T.
either in France or this country, which is
rather difficult to explain, as the same land
masses have to be traversed since the
general direction is the same. It is interest-
ing to note that Union -Radio Madrid and
Toulouse when they wandered up and
down after the wave change lost some of

Ar iNaGitnefrOVAIORMIC1,11.0CMGV126/1611.40

Correspondence should be brie/and to the
point and written on one side of the paper.

their erstwhile strength, but an explana-
tion of the whole affair I would -not like to
offer. J. S. (London, S.W.).

H.F. Switching
SIR,-I noticed that in a recent issue of

AMATEUR WIRELESS your contributor
" Thermion," in discussing conditions which
will rule when the new regional station at
Potters Bar commences to broadcast, gave
it as his opinion that attention would have
to be directed to the possibilities of intro-
ducing switching in the H.F. side of modern
circuits.

I have had no experience in handling
any of the S.G.-det.-L.F. sets which have
been brought out recently, but have heard
conflicting reports regarding the degree of
selectivity obtainable, from which it would
appear that something rather more selec-
tive will be required in order to deal
satisfactorily with the new conditions.

" Thermion" implied that for London
listeners no H.F. stage would be necessary
for the new station's programmes; in fact,
it would probably be a waste of power and
even a positive nuisance for all those like
myself who do not wish to produce a
volume of sound audible several streets
away.

No doubt you have this question under
consideration, and my object in writing to
you is simply to emphasise the need which
many of your readers-for there must be
a great number similarly situated to
myself-have of some such solution to the
difficulties which will confront them in
July (?).

May I add, in closing, that I am a very
appreciative reader of your two wireless
periodicals, from which I have derived a
very large proportion of such knowledge of
wireless matters as I possess.

J. R. B. (Seven Kings).

5GB and 5XX
SIR,-A recent issue Of AMATEUR WIRE-

LESS contained a paragraph stating
that " In the south of Ireland Toulouse is
heard better than 5GB !" It might interest
the B.B.0 to learn that the "Experi-
mental" is one of our worst stations here
in Dublin. I can put Manchester, Belfast,
and the German 4-kilowatters on the loud-
speaker when 5GB is almost or entirely
inaudible. Unfortunately, the alternative
programme is the one we would like to get,
as, although 5XX is king of the air as
regards strength and quality, the dreary
succession of talks and musical interludes
between 6 and 9.3o o'clock make it useless
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on most week nights. The afternoon pro-
grammes are all right, but they are not for
the man who earns his living or his busy
wife, and therefore we feel thankful for
such stations as Berlin, Vienna, Turin, etc.,
which do not think it beneath their dignity
to broadcast good and popular music for
the entertainment of their listeners.

I should add that the Sunday prof
grammes from 5XX are very much appre-
ciated here, and personally I would not
think of tuning in any other station on that
day. DUBLINER (Dublin).

In a series of papers read before the
American Institute of Radio Engineers
recently it was stated that radio engineers
have been able to measure time with an
accuracy to within one part in a hundred
million.

!kr
`PERMANENT
POWER AT
LOW COST.
FOR ALL'!
Standard wins at every H.T. election. Hundreds of thousands
have voted it the premier H.T. Battery. With Standard in
the house, the listener experiences an overwhelming
improvement in results. Those disappointed with the efforts
of other candidates in the H.T. constituency should join the
majority, who know that Standard stands for economy, relia-
bility, all-round improvement, and an abolition of waste and
expense. Make Standard your party-vote below in your
election.

Slated and Permanent Batteries are self -regenerative and
vxehorge themselves overnight. Thep stand up to exceptionally
bras -p current demands over very long periods, and when eventu-
ally rundown (nanny cases are on record of service four times the
Amalie of the average dry battery), they con be replenished at
small cost and are again ready far further hard use. Any
voltage or capacity (up to 60 uuniamps with No. 4 cells)battery
supplied to 81151 all sets. Obtainable on cash or deferred terms,
no deposit, by post direct, or from Bolford's Stores, Curry's
Stores, and all radio dealers. Abolish H.r. waste. Send for
free book now. Example of cost Popular Model 116 -volt
Unibloc complete, 12 Ss. 1d. cash, or 7/6 donn and five equal
monthly payments of 718. Super -capacity No. 3 Battery, .

03 volts. Cash, 12 170. 9d., or 10/1 down and five equal
monthly payments of 10/1..

WIRELESSED RESULT, LISTENERS
VOTE SOLID FOR STANDARD

X m To Staotridl,e1,13ateeir,y Co.ury .(rDe..et. A.W.),

London, W.C.7.
N Please forward me free Standard Battery

IBooklet.= Permanent H.T. at low cont.

Il Name

I Address
M B
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FLUXITE
conquers sada°

anyWay, it
nulkes it run:

FLUXITE is sold in tins, SOLDERING
SET Complete

7/6
or LAMP
only
2,6

:rice 8d., 1/4 and 2,8.
Another use for Flux-
ite : Hardening Tools
and Case Hardening.

AAk for leaflet
improved methods

FLUXITE LTD.,
(Dept. 326)

Rotherhitbe, S.E.1

SIMPLIFIES ALL SOLDERING

HELLESEN
DRY BATTERIES

Standard Capacity.
" Wiray" 9 -volt Grid

Bins Type 2/-
"Wirin" 60 -volt H.T.

Type ... 10/6
"Wirup" 99 -volt H.T.

Type ... 10/-
"Wisol" 108 -volt 11.T.

Type .. 20/ -
Treble Capacity.

"Kclin " 60 -volt ET.
Type ... 19/-

" !Ulna" 99 -volt
Type ... 3216

Ytur Dealer Sells Them.

QUIDS IN
Vaughan rang me to -day. Said
he was going to buy a Hellesen
H.T. Battery for his set and was
proposing this time to get a
"Treble" capacity instead of a
"Standard."
" Wise Bird," I said, "you will
get three times the capacity at
less than twice the cost."
"I suppose," he opined, "that's
because Mr. Hellesen finds it
more economical to make one big
battery while he is at it rather
than three smaller ones."
"Precisely, but there is more to it
than that. Your `Treble' capac-
ity will last you longer than ever
because you won 't be running it
`all out' the whole while. You
will find your extra outlay just-
ified many times over ... bye-bye."

Sugreme for 27 Years.

HUNTS -7a
FELLESEN DRY BATTERIES  INSTRUMENTS

POLYMET. MICA & PAPER CONDENSERS
HAND & CYCLE LAMPS, TORCHES, ETC

A, H. HUNT, LTD., CROYDON, SURREY

A BALL
BEARING
SWIVEL

The new B.T.H. Pick-up and Tone -arm is now
provided with a ball -bearing swivel joint which
greatly reduces friction on the edge of the record
groove, thus minimising wear and ensuring more
perfect reproduction.

The B.T.H. Pick-up is regarded as a leader of high-
. class pick-ups. Its ability to respond equally at all

frequencies is an outstanding feature. To quote an
authoritative radio paper " in every way a first,
class job."

The new B.T.H. Pick-up and Tone -arm retains
all those features which have contributed to its
success, and the mechanical part of the instrument
has been further improved by :-

(1) A Ball -bearing swivel
joint

(2) The off -setting of the
Tone -arm enabling 97%
perfect needle tracking

With these two improvements a new and higher
standard of reproduction efficiency is obtained,
and the minimum of record wear is assured.

The above price is applicable in
Great Britain and Northern

Ireland only

PICKUP&TONEARte4
WITH BALL -BEARINGS AND IMPROVED TRACKING DEVICE
3203The 413, leish Thoms:n-Hrusern Co. Ltd. Crown House ,41,1wych TF.0 2

Mention of "Amateur Wireless" to Advertisers will Ensure Prompt Attention
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TO PERFECT RADIO
. o

WOW

In addition to their own extensive range,
PETO SCOTT offer YOU Every Known
Radio Receiver or Component -all on

EASY TERMS
The following list is merely representative, and
we ask you to fill in the coupon below or send us

a list of your requirements.
MULLARD S.G.P. THREE. Complete kit of com-

ponents. Send only 15/-, balance by easy instalments.
COSSOR MELODY MAKER. Send only 101-, balance

in 11 monthly instalments of 14;7.
THE WONDERFUL. "TALISMAN PORTABLE." Start

making yours at once. Send 21/-. Balance by easy
instalments.

LEADING MAKES OF H.T. ELIMINATORS from
4/7, down. Balance in 11 monthly instalments of 9/7.

EXILE 120 -volt H.T. ACCUMLILAIOI S, with crat-s.
Son l enly 641, balance in I I monthly instalment. of 6111.

CFI.FSTION C.12 SPEAKER Send only 13/4, balance
in 11 monthly instalments of 13/4.

PORTABLES. All the leading makes supplied from 21/.
first payment.

Build your own set the Easy Way NOW !
Our Catalogue contains all leading makes of Re-
ceivers, Accessories, Kits of Components for the
Home Constructor.
Mail Coulson in Unsealed envoloke under Ad. S1.11125 now!

PETO SCOTT CO.,
LTD.

Please send me your big Illustrated Lists.

NAME

ADDRESS

A.N. lin

Free Demonstrat.oro ant Advice by Qualifiel Engineers at
our Shops :-

77 City Road, London, E.C.1
62, HIGH HOLBORN, LONDON, W.C.1.

4, MANCHESTER STREET, LIVERPOOL.
33, WHITELOW ROAD, CHORLTON-CUM-HARDY,

MANCHESTER.

ELECTRADIX
The Rolls-Royce of Radio is the 50 Range

DIX-ONEMETER
The HO -Grade Radio Tester

Low Price : High Value
Worth

INSTRUMENT 5
IN CASE
MULTIPLIERS 6 'EACH / 6

COMPLETE RADIO OUTFIT

5/-

£4.10 . 0
PANATROPE Mains Gramo-Radio Power Am2lifier.

Trans -coupled, consisting 3 -valve amplifier by the
B.T.H. Co., with transformers and resistance for H.T.
and L.T. from D.C. mains. Last two valves in parallel.
Any voltage 200 to 250 volts, valves extra £3 10s.

New Edition of our Surp.'as Bargains in Radio and Electrical Goods
ready. Bend atomised addressed envelope for large rale fiat.

SAVES RADIO USERS POUNDS

ELECTRADIX RADIOS,
218, Upper Thames Street, E.C.4

OUR
BLUEPRINT SERVICE

Constructors of receivers
described in this journal
should make full use of our
Blueprint Service and avoid

all risk of failure.

ROAD CAST TELEPHONY
(Broadcasting stations classified by country and in order of wavelengths)

Kilo- Station and Power
Metres cycles Call Sign (Kw.)

GREAT BRITAIN
25.53 x r,.75r Chelmsford

(5SW) 15.0
243.9 z,23o Newcastle (SNO) 1.0
258.6 x,r6o.r*Leeds (2LS) 0.13
288.5 1,040 *Sheffield (6LF) 0.13
288.5 .1,040 *Bournemouth

(6B51) 1.0
288.5 1,040 *Edinburgh

(2EH) 0.35
288.5 1,040 *Hull (6K11) 0.2
288.5 r,o4o *Dundee (2DE) 0.13
288.5 1,040 *Liverpool (6LV) 0.13
288.5 .r,o4o *Stoke-on-Trent

(6ST) 0.13
288.5 1,040 *Swansea (5SX) 0.13
294.1 1,020 *Bradford (21.,S) 0.13
302.0 992.1 Belfast (2BE) 1.0
311 964 Aberdeen (2BD) 1.0
323 928 Cardiff (5WA) 1.0
358 838 London (2L0) 2.0
378 793 Manchester

(2ZY) 1.0
396 757 *Plymouth(5PY) 0.13
401 748.3 Glasgow (5SC) 1.0
982 622 Daveutry Ex.

(5GB) 17.0
1,566.5 192.5 tDaven try

* Relay stations.
(5XX) 25.0

j -Relays 2L0.

AUSTRIA
250 1,200 Linz 0.5
283 z,o6o Innsbruck 0.5
354.2 847 Craz 3.0
456 694 Klagenfurt 0.5
520 577 Vienna 20.0

BELGIUM
220 1,360 Chatelineau 0.25
249 1,203 Schaerbeek-

Brussels 0.5
275 r,ogo Ghent 0.5
280 1,070 Liege 0.5
512 586 Brussels 10.0

CZECHO-SLOVAKIA
265 1,128 Kosice 2.0
278 x,o8o Feriby (testing) 12.0
306 980 Bratislava 4.0
343 873 Prague (Praha) 5.0
432.3 691 Brunn (Brno) 2.4

DENMARK
339 883 Copenhagen

(Kjobenhavn) 1.0
1,158 259 lialundborg 7.5

ESTHONIA
408 735 Reval (Tallinn) 1.3

FINLAND
374 800 Helsingfors

(Helsinki) 0.8
1,502 199 Lahti 20.0

FRANCE
175 1,714 St. Quentin 0.25
212 1:415 Fecamp 0.3
211.3 1,420 Beziers 0.1
238 ',zoo Bordeaux (Radio

Sud-Ouest) 2.0
240 1,250 Radio Nimes 1.0
211 1,21) Lille (PTT) 0.8
250 1,196 Juan-les-Pins .,. 0.4
254 z,r8o 12ennes (PT'!') 1.0
255 1,,75 Toulouse (PTT) 1.0
268 r,ri8 Strasbourg 0.3
271 1,992 Limoges (PTT) 0.5
285 1,050 Montpellier 1.5

Kilo -
Metres cycles

Station and Power
Call Sign (Kw.)

292 r,o28 Radio Lyons .- 1.5
300 996 Bordeaux (PTT) 0.5
305 982 Agen 0.3
339 clo Vitus (Paris) 2.0
318 943 Marseilles ( PTT ) 0.5
336 892 Petit Parisien 0.5
352 853 Algiers (PTT) 2.0
368 815 Radio LL, Paris 1.0
384 784 Toulouse (Radio) 9.0
400 749 Mont de Marsan 0.4
413 725 Radio Maroc

(Rabat) 2.0
423.7 708 Radio Flandre

Lille 0.25
929 699 Grenoble (PTT) 1.5
446 672 Paris (Ecole

Sup., PTT) 0.7
468.8 640 Lyons (PTT) 5.0

1,350 222 Tunis (testing)
1,473 203 Eiffel Tower 8.0
1,749 /71 Radio Paris 8.0
1,825 164 Radio Carthage

(Tunis)

219
240
250
250
263.2
267.8
275
280.4
283.1
283.1
283.1
317.5 945
320
326.1 9

937
19

329
361.9
374.1
391.6
927
455.9
456
462.2
476
538
566
566
577 520

1.651. 181.7 Zeesen
1,651 181.7 Norddeich

GERMANY
1,37o Flensburg 1.5
1,250 Nurnberg 4.0
1,200 Kiel 0.7
1,200 Cassel 0.7
1,140 Cologne 4.0
1,120 Muenster 1.5
1,090 Kaiserslautern 3.5
1,070 Konigsberg 4.0

r,o58 Berlin (E) 0.7
1,058 Stettin 0.7
1,058 Magdeburg 0.7

Dresden 0.75
Breslau 4.0
Gleiwitz 6.0

gro Bremen ... 0.75
829 Leipzig 4.0
802 Stuttgart 4.0
766 Hamburg 4.0
711 Frankfurt 4.0
654 Danzig 0.75
651 Aachen 0.75
649 Lan gen berg 25.0
63o Berlin 4.0
558 Munich 4.0
530 Augsburg 0.5
530 Hanover 0.7

Freiburg 0.7
20.0
10.0

GRAND DUCHY OF
LUXEMBOURG

1,220 245 Radio Luxem-
bourg 0.5

HOLLAND
31.4 9,554 Eindhoven

(PC J) 25.0
330.3 892.5 Huizen (until

5.40 p.m.13.S.T.) 5.0
1,076 278 Hilversum

(ANRO) 5.0
1,846 262.5 Huizen (after

5.40 p.m. and on
Sundays 5.0

1,846 162.5 Scheveningen -
haven 5.0

HUNGARY
548 548 Budapest 15.0

ICELAND
333.3 goo Reykjavik 1.0

IRISH FREE STATE
222.2 1,350 Cork (5C K) 1.5
411 730 Dublin (2RN) 1.5

Kilo- Station and Power
Metres cycles Call Sign (Kw.)

ITALY
278 .r,o78 Turin 7.0
333 goo Naples (Napoli) 1.5
387 775 Genoa (IGE) 3.0
442 677 Rome (Roma) 3.0
450 666 Bolzano 0.3
503.5 596 Milan 7.0

JUGO-SLAVIA
308.3 973 Zagreb (Agrain) 1.25
450 668 Belgrade 4.0
582 515 Ljubljana 6.0

LATVIA
529 567 Riga 2.0

LITHUANIA
2,000 150 Kovno 15.0

NORWAY
242 1,240 Rjukan 1.0
297 1,010 Notodden 0.7
365 820 Bergen 1.0
387 774 Fredrilisstad 1.0
456 657 Tromso 1.0
458 657 Aalesund 1.0
456 657 Porsgrund 1.0
496 604 Oslo 1.5
577 519.9 Hamar 0.7

POLAND
314 955 Cracow 1.5
337 890 Posen 1.5
415.5 722 Kattowitz 10.0
456 658 Wilno 1.5

1,397 214 Warsaw 10.0

PORTUGAL
317.5 945 Lisbon CTIAA (Wed'

and Sat.: 10 -midnight)
ROUMANIA

395 757 Bucharest 4.0

RUSSIA
492 609 Kharkov (NKO) 5.0
825 363.6 Moscow (PTT) 25.0
925 323 Hornet 2.5

1,000 299 I.eningrad 20.0
1,440 208 Moscow 30.0
1,014 178 Kharkov 15.0

SPAIN
314 956 Oviedo (EA J101 0.5
324 926 Almeria (EA J18) 1.0
346.8 865 Barcelona (EAJ1)10.0
369 811 Seville (EA J5) 0.5'
400 750 Radio Espafta 1.0
405 740 San Sebastian

(EA J8) 0.5
42.6.7 703 Madrid (EA J7) 3.0
450 658 Salamanca

(EAJ22) 0.55

SWEDEN
261 1,150 Horby 10.0
265 1,x30 Trollhattan 0.4
333 goo Falun 0.5
350 80 Goteborg 6.0
437 686 Stockholm 1.5
550 546 Sundsvall 1.0
770 390 Ostersund 2.0

1,200 250 Boden 2.0
1,345 223 Motala 30.0

SWITZERLAND
408 739 Berne 1.0
498 604 Zurich 0.6
680 441 Lausanne 0.6
780 395 Geneva 0.5

1,010 297 Basle 0.25

TURKEY
1,200 25o Stamboul 5.0
1,809 164 Angora 5.0

VoIRPIRMWIMIMPIWIMPIP
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8 to 80 Metres

Gs-101C

Due to its original design and performance the
" Bulgin "S.W. Choke is recognised by keen ex-
per;menters in all parts of Great Britain, to be
the best of its kind. Numerous letters and
testimonials have been received to this effect.

Send for our latest Catalogues.
A. F. B U LG I N & CO., 0-10-11 CURSITOR ST., CHANCERY LANE, LONDON,E.C.4
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Dr. Nesper's High-tension Batteries
are of the highest quality, reliable and durable

60 volt
100

60 ,,
100

Triple Capacity 15/6 each
24/6

High Tension .. 8/6
. 14/6

9 Grid Bias ... 1/6
41 Pocket Lamp Battery 5d.

ASK YOUR DEALER FOR THEM

DR. NESPER LTD.,
Colindale Avenue, Hendon, London, N. W.9

P & 'V

CLARION CABINETS
OVER 50 years' experience of

cabinet making go into
every Radio Cabinet we make.
Joints are tongued and grooved.
Timber is thoroughly seasoned.
Every cabinet is solid oak or
mahogany right througt.
We supply cabinets to any speci-
fication, for complete Receivers,
Batteries or Speakers (any type).
Note.-Our speaker cabinets
do not drum.
Send us particulars of the cabinet you want,
and let us show you what we can do!

Prices from 14/6
CLARION RADIO FURNITURE

B. Sewell, Jnr.,
Mansford Street, London, E.2.

Pichatneate 6371

riMIPIAnen.uall.O.ie0411.1r0.M.0.11MID.0.1104.3.01111M.0.==.0.11.1.0.41M11.0.04.0..M0c0.0./.0.1.1ra.001

Amateur Wireless HANDBOOKS
each 2/6 net.

The Shielded Four -elec-
trode Valve.

Loud -speaker Crystal Sets.
Wireless -controlled Mechan-

ism for Amateurs.
The Wireless Man's Work-

shop.

The Practical " Super -het "
Book.

Perfect Broadcast Reception,.
The Short-wave Handbook.
The Practical Wireless Data

Book.
THE BOOK OF THE NEUTRODYNE, by J. II. Reyner, B.Sc.

(Hons.), A.M.I.E.E. Price 1/6 net, or post free for 1/9

Of all Newsagents and Booksellers or by post, 3d.
extra, from Cassell& Co., La Belle Sauvage, E.C.4.

During the past year
Formo components have
been chosen by set de-
signers for nearly all the
popular circuits publish-
ed in the Technical Press.
Does not this prove to you
that these components
must be of outstanding
merit ?

"1928" LOG
CONDENSER

5/-
'0005 '00035

'00025

"DE LUXE"
MODEL 6/-

'0005 '00035
130025 '00015

0

COILS SG I & 2
10/6 each

In "Britain's Fav-
ourite Two," des-
cribed in this issue,
our parts are chosen
once again. Build
this set and incor-
porate Formo coils,
condensers and
valve holders. The
results will justify
your faith in Formo
parts.

THE FORMO CO.
CROWN WORKS, CRICKLEWOOD LANE,

LONDON, N.W.2

THE PANEL WITH A REPUTATION

Registered

The original BECOL Low
Loss Former, made in
sizes 1" up to 4" outside
diameter in lengths up to
36 in. The former that re-
mains rigid when wouni.

LOOK FOR
TRADE
MARK

Trade Mark

Have you seen the new
BECOL Pinless Former
and Base, which is abso-
lately foolproof? If not

send for particulars.

DO NOT BE PUT OFF WITH AN IMITATION.
Write for copy of BECOL Handbook on Wireless Circuits. Full data of

windings and illustrations. Price 4d. Post Free.
Sole Makers:

I THE BRITISH EBONITE CO., LTD., HANWELL, LONDON, W.7

111111M1111111161111111M11111111ME111M
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351-
COMPLETE

Including Aerial
Frame and Loud-
speaker Fret.

Carriage Paid

That is our price for the

"TALISMAN"
PORTABLE CABINET
Supplied in any of the following finishes

BROWN - BLUE
CROCODILE

--Best quality Rexine finish-
Traders are invited to apply for terms for quantities

S. 0. BELL & SONS, LTD.
14-18 NILE ST., CITY ROAD, LONDON, N.1

M11111111111111111111MIIIIIIMM1111111111111111COMMENNIII

Don't Forget to Say That You Saw it in "A.W."
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TUNEWELL COILS

FOR

CLEAR RESULTS

NEW

MULLARD

SET

COILS to
specification

3/11 each ;
7/10 pair

High Wave
4/11 each;
9/10 pak TUNEWELL DUAL COIL

250/2,000 (as shown) 7/9
6 -pin Base, 2/.

-BRITAIN'S

FAVOURITE

TWO

COIL
as

specified

7/9

Base 2/.

Tunewell coils are suitable for
all sets. They are specified
in the most popular receivers
of the year and have justified

that selection.

TURNER & Co.,
54, STATION ROAD, LONDON, N.11

"POPULAR" TRANSFORMER
When planning your new set ensure perfect
amplification by including a Brownie "Popular"
Transformer as recommended by AMATEUR
WIRELESS for use in a number of their special
circuits. The core iron and the windings, which
are the very finest obtainable, are assembled in the
famous Brownie Factory ; while all the delicate
parts are protected by an attractive moulded
Bakelite casing which seals the whole transformer
against any atmospheric interference. Send P.C.
to Dept. 23 at address below for free booklet.
"Wireless without Worry."

1::!. BROWNIE WIRELESS CO. (G. B.) LTD.
Nelson St. Works, Mornington Crescent,

LONDON, N .W .1
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FOLLOWING THE ZEPP
Jottings from my Log

By JAY COOTE
ON more than -one occasion foreign,

broadcasting stations-in particular,
Stuttgart, Munich, and Vienna-have given
us opportunities of hearing their cross -talks
with the dirigible Gresf Zeppelin, and lis-
teners will not have forgotten the broad-
cast carried out by Germany, Great Britain,
and America when the airship landed last
year at Lakehurst Aerodrome, U.S.A.
When, on Thursday, May r6, hurriedly
taking advantage of weather conditions,
the Zeppelin left its base at Friedrichshafen
at 5 54 a rn. I take it that the German
studios had not received sufficient notice
to allow them to carry out their relay of
the start, as in the previous year, for a
search towards that hour brought me no
information from their transmitters.

Hamburg in its- early broadcast, and
later Berlin throughout the day, reported
on the airship's ill-fated progress. The
next day, however, with its more dis-
quietening news 'regarding adverse winds
and broken down motors, brought 'with it
some considerable excitement and the
anxiety in Germany regarding the safety
of the dirigible was such that many studios,
especially Munich, Stuttgart, Cologne,
Frankfurt, and Berlin, cancelled whole
chunks of their radio programmes, inter-
rupting them at all moments to broadcast
to their listeners the contents of the latest
messages.

From roughly 4 p.m. on Friday, May 17,
until late that evening I was able to follow
the Graf Zeppelin in all its wanderings over
Valence, Grignan, Saillans, Marignan to
its final resting place, and it was curious
to note how the contents of a telegram
given out by, say, Radio Paris, which on
this occasion furnished an exceptionally
good news service, could be picked up
barely thirty minutes later, in a literal
translation from one or other of the German
transmitters. To compare times, also, was
a fascinating pastime, for in two or three
instances barely fifty minutes had elapsed
between the broadcast in Germany of a
message received from a well-known Paris
news agency and the actual occurrence to
which it referred. Through Radio Toulouse,
the P.T.T. stations, Munich, Stuttgart,
and Berlin I was given full particulars of
the final landing of the airship at the
Cuers-Pierrefeu Aerodrome.

Seventeen stations are now Jicensed for
television in America. They will broadcast
on three short wavebands, ranging from
2,000 kilocycles to 2,95o kilocycles.

A number of readers have inquired who
are the makers of the self-winding gramo-
phone motor recently described in AMATEUR
WIREIXSS. The motor is made by Auto
Electrical Devices, Ltd., Diamond Works,
Brighton.
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The Japanese Broadcast Net
JAPAN now owns a well -organised broad-

casting system of seven stations which,
with the exception of that at Nagoya, all
have a power of ro kilowatts.. Strung as
they are across the Archipelago, they
ensure an adequate service to this little
empire. The entire broadcasting system is
controlled by one official corporation,
possessing a State charter, and is solely
supported by fees from licences. The
annual tax amounts to roughly 4os., and
it is compute -a that some 550,000 wireless
receivers are in daily use

The seven stations are connected to-
gether by means of landlines, and so are
able to carry out simultaneous broadcasts.

All wavelengths adopted have been
chosen from the middle broadcasting band,
as can be seen by the list hereunder :-

Kilowatts
JOAK (Tokio) 345 m. (870 khz.)
JOBK (Osaka) 400 M. (75o khz.)
JOFK (Hiroshuna) 353 m. (85o khz.)
JOCK (Nagoya) 37o m. (8 to khz.)
JOGK (Kumamoto) 38o m. (790 khz.)
JOHK (Sendai) 390 m. (770 khz.)
JOIK (Sapporo) 361 m. (83o khz.)

GRIDDA.

I0
I0
IO

IO
I0
I 0

On 49.9 metres possessors of short-wave
receivers may pick up the new Vienna
experimental transmitter which is now
testing nightly. The call is : "Hier Kurz-
zvellensender Ravag, Wien."

THE UNIT
Specified for

THE "TALISMAN"
This New

"GRAWOR" CONE UNIT
as used in the already popular
"Talisman" Portable is an
outstanding example of the
enormous efficiency which has
resulted from the long and care-
ful research upon which the
name of "Grawor" has been
built up.

This new unit is in- -

tended for the Home
Constructor for use
with permanent or

portable loud-
speakers.
The Reed is of
ample length and
is suitable for any
type of diaphragm.
The tonal quality
is exceptionally
good and great
volume is obtained
without the slight-
est distortion.

Cone and Felt 116 extra.
All, as specified for the

Talisman' Portable.
Obtainable from all Dealers, or direct from

HENRY JOSEPH,
11 Red Lion Square, London, W.C.1

Sole Agent and Licensee for Great Britain.

Build with this
new " Grawor "
Cone Unit, the
choice of experts.
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RULES.-Please write distinctly and keep to the point. We reply promptly by post. Please give all necessary details. Ask one
cuestion at a time to ensure a prompt reply, and please put sketches, layouts, diagrams, etc., on separate sheets containing your name
end address. See announcement below. Address Queries-ADIATIL UR WIRELESS Information Bureau, 56161 Fetter Lane, London, E.C.4

" Clarion Screen -grid Four ? "
Q.-I have read about the " Clarion Screen -

grid Three " receiver and think it a very fine set.
As I am restricted to an indoor aerial, I fear
that I may not get sufficient volume from distant
stations for working a loud -speaker, and therefore
ask if you contemplate bringing out a Clarion
Screen -grid Four?-" A stonian " (Aston).

A.-We have nothing " in the air " at the
moment regarding a four-valver on these lines,
but your letter will be considered as a sugges-
tion. If you are urgently wanting a four -valve
set, and one to cover both wavebands without
coil -changing, then we would suggest you
construct the " Binowave Four."-C. A.

A TECHNICAL NOTE
Screen -grid Valves and Poor Selectivity.

A large number of the letters received by the
staff of the Information Bureau contain com-
plaints regarding the poor selectivity obtained
with screen -grid valve sets. Now from the
introduction of such valves we have consis-
tently advocated the use of a very small aerial
in conjunction with sets using them.

This advice has met, in some cases, with the
reply that to employ a screen -grid valve with
t small aerial means getting results about

equal to those from an ordinary three -electrode
valve set with a good outdoor aerial.

Qv° v vv o Vvv o ° VVVVVO
0>

0>

O

O

0

When Asking
Technical Queries

PLEASE write briefly
and to the point

A Fee of One Shilling (postal order
or postage stamps) must accompany
each question and also a stamped
addressed envelope and the coupon
which will be found on the last page.
Rough sketches and circuit diagrams
can be provided for the usual query fee.
Any drawings submitted should be sent
on a separate sheet of papv. Wiring
plans and layouts cannot be supplied.

04N4N/A4N/W\64\4\4N
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*

This may appear to be correct on the face of
things, but is not accurate by any means. The
screen -grid valve is capable of enormous

outlaw Wiretzl

amplification, and weak signals are amplified
to a far greater degree than is the case when
an ordinary three -electrode valve is used. It
is this fact that  accounts for much of the
apparent poor selectivity:

As is well known, to be sure of reasonably
pure reproduction the tuning circuits of any
telephony receiver must be somewhat flat in
tuning, to avoid  cutting off the side bands.
In making the circuits flatly tuned, signals of
different frequency from different stations
actuate the aerial system and consequently
the screen -grid valve amplifies both interfering
signals and the required signals. The remedy
is to reduce the efficiency of the " picking -up
properties of the aerial.

It must be admitted that the use of a small
aerial does mean reduced energy from all
stations, but the reduction of the interfering
energy is far greater than the reduction of the
actual energy of the station it is desired to
receive.

As a rough guide, we suggest using an
aerial of 20 ft. (over all) of wire indoors for
listeners living within a radius of eight miles of
a main broadcasting station, and 20 to 25 ft.
of aerial wire outdoors for listeners living out-
side that radius.
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Mr. W. games in redesigning
the famous CHUMMY FOUR
has retained as many as possible
of the components employed in the
original model.

Owners of last year's
CHUMMY FOUR will be able
to adapt it to the 1929 design with
the minimum of waste, even to the
extent of utilising the old cabinet.

Special features of the 1929
CHUMMY are its adaptability
for reception of both wave -bands,
materially lower high-tension cur-
rent consumption, and the inclusion
of filter circuits for the sake of
increased stability and efficiency.

Hundreds of listeners built and
praised the original CHUMMY
FOUR, which exactly a year ago
was the first portable to be offered
to the home constructor which
made use of a screened -grid valve.

Read the full description of
this splendid portable in the
WIRELESS MAGAZINE, now
on sale. A Four-valver

for Both Wave -length Bands

Other Contents of the June
WIRELESS MAGAZINE include:

THE MUSIC PLAYER, a four -valuer for Radio or Gramo-
phone reproduction :: THE SHORT-WAVE LINK, a three-
valver for reception on wavelengths from 15 to 50 metres ::
BUILDING YOUR OWN L.T. CHARGER, by W. James ::
THE CONTINENTAL TWO, a set with Choke -fed Inter -
valve Transformer :: Valves to Use in Your Set :: Awk-
ward Moments in the Studio ! :: On the Road with the
Wayfarer, by J. H. Reyner, B.Sc., A.M.I.E.E. :: Mr. Plarz
Gets Magnetised ! Another Half-hour with Prof. Megohm
:: Take Your Portable to the Foreign Stations, by J. God-
chaux Abrahams :: Motorised Radio, by S. F. Edge :: Get
Your Grid Leak and Condenser Right, by W. James :: Keep-
ing Batteries Good Indefinitely : : GRAMO-RADIO
SECTION : Speech Reproduction, by H. T Barnett,
M.I.E.E. ; Building Your Own Gramophone ; Aviation Call

Signs, Etc., Etc.

65 Features,
120 Illustrations
in the June Number

Now on Sale

WIRELESS
MAGAZINE 11-

Get your copy TO -DAY
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MORE RADIOGRAMS
THE first two-way radio conversation

between an aeroplane and local news-
paper offices was successfully accomplished
under the auspices of the Western Electric
Company recently. Reporters flying
2,500 ft. above Hadley Field, New Jersey,
rang up their office and gave out the story
of their flight.

"Ici Radio Normandie" is the call put
out by the small Fecamp (France) broad-
casting station locally operated by a wire-
less association. A concert is transmitted
every Thursday from 8.30 to ro p.m.
B.S.T. on a wavelength of 212 metres.
Listeners may identify this transmitter by
a carillon to be heard at 9 p.m. and by
tie playing of a melody from a popular
French operetta (Phi Phi), immediately
followed by a few bars of " La Marseillaise."
The call is given out between musical items.

At Wierzbowo, in Poland, a number of
peasants recently lynched a wealthy farmer
who had installed a wireless receiver in his
home; they contended that by his com-
munications with the Underworld he was
able to inflict disease on their cattle

Radio Flandre, a private commercial
transmitter at Lille .(France) broadcasts
daily from 7 to 7.3o p.m. B.S.T.on a wave-
length of 42o metres. Announcements in
French are made by a female speaker.

The programmes of the National Broad-
casting Company in America 'arc made up
as follows : Jazz music, 15 per cent.;
classical music, 28 per cent.; sentimental
melodies, old favourites, and folk songs,
io per cent.; radio drama, 2 per cent.;
band music, 4 per cent.; advertising, 14 per
cent.; educational programmes, 6 per cent.;
women's programmes, 6 per cent.; physical
exercises, 4 per cent.; humour, children's
programmes, religious programmes, etc.,
take up the remaining time.

A weekly feature from WAIU (Columbus,
Ohio) is a broadcast from the State prison.
All the performers are convicts, and the
announcing and much of the technical work
are done by men serving sentences. Con-
nection with the prison studio is made by
remote control.

Messrs. Climax Radio Electric, Ltd..,
desire us to state that their new telephone
number is Primrose Mill 1 1 7 1-2.

ULTRA SHORT-WAVE COILS
FOR COSSOR

Per pair, 9,C Post
4 -pin. xr 85.

LOTUS Q COILS, QA, 15/-;
QSP, 21,-; MASTER 3 STAR
15;-. AU. LOTUS PARTS.

Illustrated Catalogue TRIOTRON UNIT
(144 pages). 1/- refunded on Adjustable 4 -Dole Bal. I, is

fint order. Arm. C arriage Paid 1/1
=IMMO'

A.W. SPECIAL COUPON (74)1
FOR EVERY 30/- you spend retail
YOU CAN buy ONE of the following for

3d. each extra (on this Coupon)
H.F. Choke, Silk Lond-speaker Cord. 9 -volt Grid Bias, Pair Panel
Brackets, .0001 Reaction, 2 mfd. Mansbridge, 100 ft. Insulated Aerial,
4- or 5 -way Battery Leads, 30 ft. Coloured Connecting Wire, S.M. Dial,
12 yds. Lead-in, Fuse and Holder, 12 Nickel Terminals, 80X Coil,
Permanent Detector. Battery Switch, .0003 and 2-meg. Leak, 6 -pin
Coil Base, 12 yds. Twin Flex, 100 ft. Indoor Aerial, .0005 Variable,
Set of 12 Plugs and Sockets (red or black), Set of 3 Coil Plugs with
Terminals, Wave Change Switch. '01 Fixed Condenser, 1 mfd.

RAYMOND'S
FOR WIRELESS

27 & 28a, LISLE ST., LONDON, IA/X.2
Come to LEICESTER SQUARE TUBE.

This address is at the back of Dalv's
Theatre. Phones: Gerrard 4637 and 2821

WE ARE OPEN
ALL DAY SATURDAY
ALL DAY THURSDAY
ALL DAY EVERY DAY
Hours 9 a.m. to 8p.m
Sat. 9 a.m. to 9 p.m.
Sunday morning 11-1

QUOTATIONS
for

SETS OF PARTS
SPECIAL PRICES
on LISTS of 25/ -
CALLERS or POST.

Don't Forget Our WHOLESALE DEPT. All Lines Stocked.
Hours of Business as above.

C ap a U.olVern1;ejirtiadesprautccladnse.arlig4sribl.gend
AN.

KITS OF PARTS for all CIRCUITS. Make out List for keen
quotation. Don't worry, It it's Wireless WE HAVE IT.

ALUMINIUM

CRADLE
With fitted 10 in. Float-
ing Cone and 12 in,
Square Baffle Board.
Takes all Bal. Armature

Units.

7111
BLUE
SPOT
66K(101)
25/.1
Genuine Adjust. 4 Pole

Balanced Armature

POST
1 -

AT SAME TIME ONLY

Purchasers of
BLUE SPOT
at 25/- can buythe above
CRADLE for

2/-

PORTABLES
For Personal Shoppers Only

SHOP SOILED ONLY
2 National £15 models, A 1 1 1 5s. and £12
1 Ormond, £15 model, 1 1 1 1 s. Od.

VARIOUS OTHERS IN STOCK.

MULLARD S.G.P.
SEE OUR EXCHANGE OFFER

(Applies to this Set ON
KIT OF PARTS (IN STOCK)

1 Aluminium Panel (ready drilled to carry tuning con-
deasers, switch, reaction condenser, rheostat and panel
brackets) Colvern, 5/6; Juno Plano -board, 2/-, Bebe .0003,

; 2 J.B. Log, left and right, 19/-; Sovereign 50 ohms,
2/6; 2 Drum Dials, pr. 21./-; 2 Six -pin Bases, 4/-; Benjamin
Switch, 1/3; 2 H.V. Valve Holders, 3/6 pr.; B.B.C.
Aerial Coil, B.B.C. Anode Coil, 9'6 pr.; I W.B. Valve
Holder, 1/3; 2 Jlmit Mounts for 1/3; 4 B. Lee Terminals,
2/-; Climax H.F. Choke, 7/6; G.B. Clip, 5d.; Mallard
Pernacore, 25/-: Metal Screen, 10/6; Panel Brackets, 2/6;
.25 T.C.C.. 2/3; Mallard .01, 3/-; 7 Plugs, 1/2; 2 Spades, Sd.:
Flex and Screws, 1;9; Set of Links, 1/3. Exact to Mallard
specification, Long -wave Coils 10,6 pr. EXTRA.

Total .E6 :16 : 7 PO r

In order to popularize the above

IMPORTANT yeeiVNTE,VAAD I AOC, C PRTA fVOC:NOTICE. PHONE or PHOTOGRAPHIC
GOODS (provided Kit of Parts as above are purchased)
Such exchange in value not to exceed one -sixth of total.

Send your cheque less amount you value your goods at.
Post your old parts separately with name and address.

Mullard S.G. 22/6. D. 10/6. Pentone 25/-.
2- and 4 -volt.

Mullard Speaker Unit 38/6. All H.T.
Units, H.T. Batteries and L.T. Batteries
stocked. Table Cabinet, 18 x 7", oak,
hinged lid, 16/11 [post 2/-] for 2/6 with
order exceeding £10 Os. Od. retail.
ABOVE SPECIAL OFFER FOR CASH

ONLY.

VERY

SEE FULL REPORTS "A.W." PRE"`Anze

CLARION
(SCREENED GRID)

KIT OF PARTS
" A.W." 9-3-29

Any other Condenser, H.F.
Choke, or L.F. Transformer,
supplied by adding balance.
2 Polar .000o, No. 3 at 5;9. (loot
Reaction 4/-. 2 Dual range C.T.
Coils, with Reaction (Tunewell),
Anode 10/6; Aerial; 10/8. 3 Lotus
or W.B. V.H. at 1/3. Formodenser,

2/-. Dubilier.lmfd.,2/8. .01
Fixed, T.C.O.,1/9. 3-rneg. Limn
or Edison nen, 1/-. S.G.. H.F.
Choke, Pets - Scott, 5/.. H.F.
Choke, Limn, 5/8. L.F. Trans-
foimer, R.I. and Varley, 15/-.
Ebonite Strips.
14x7 Ebonite Panel. Screen, Sloe.
8 Engraved Terminals. Posh -pull
Switch, Flex, Plugs, 16-3- Wire.
2 S.M. Dials.

THE
LOT

70''
POST FREE U.K.

0002 Fixed and Series Cline
I'6 extra. 116 EXTRA C.O.D.
American Type CABINET,
Polished Oak Colour, Base-
board. 14x7x9, 12,6. Extra
quality. 16/6. Post 2!

VALVES
3 Screened Grad, Marconi,

Mullard, Six -Sixty, 22/6 each.
Detector, 10/6. Power, 12/6.

CLEARTRON
S.C., 2-v.,12/6. CT.15, L.F.
or H.F., C.T.15X., Power,

6/-.
DEFINITELY CUTS OUT
2L0 AT 1 MILE and obtain,
5GB, 5XX and Continental
Stations with 2L0 working.
This actual test has been
made by the designer of set
at our premises.

UNSOLICITED TESTIMONIAL.
(One of many)

Proof "A.W." April 6th
Russell Sq.

Messrs. Raymond,
I made up the Clarion 3 from
the parts supplied by you
and I am DELIGHTED
with the results. One
mile from 2L0 I received
Eiffel Tower, Berlin, Cardiff,
Madrid, Daventry, Prague,
Vienna, Budapest, 501.1.
Radio Paris, and many
others not identified. I
shall recommend to all my
friends. Yours sincerely,

H. PERIS

HANDSOME POLISHED OAK
SPEAKER CABINETS

13x 13x 612/11 Post
1/3

BLUE 25/.
SPOT
66K (501)
GENUINE IDEAL 4 POLE
ADJUSTABLE BALANCED

ARMATURE UNIT

OR CABINET

35f.BLUESPOT

CONE

BRITAIN'S FAV. 2 2129
UP TO DATE.

Ormond .0005, 6/-; .00025,
5/6; 7 ohm Ormond, 2/-; 2 ALSO with the following-
W.B. V.H., 2/8; 6 pin Base, 14x7 Ebonite Panel, Pair
2/-;. .0003 and Series Clip, Panel Brackets, Baseboard,
1/6; 2 meg. leak, 1/-' H.P. Battery Clips, 8 Engraved
Choke, 5/8; L.F. Trans- Terminals, Wire, Flex,
former, Lissen, 8/6; Push Plugs.
Pull, 1/3.

The Complete Lot 38/6 NETT
Post 1/-. If by C.O.D. 1/- extra.

Coils extra. Tonewell Dual Range, Six -pin, 7/9.
OR READY to USE including DUAL £.3.12.6
RANGE COIL, POWER and DET. VALVES
in Handsome CABINET. All parts enclosed Deduct 10/ -

on Baseboard. if Cabinet
(EI' IN WI Ni0 IAA-). not required

WORLD RECEPTION
ON YOUR SET

A.W. 4-5-29
.00015 Short-wave Condenser with 8.31. movement On
Dial, 12/- (Ormond or Polar); Reaction, Polar, 5/6: 7 ohm
Panel Rheo., 2/8; 6 -pin Base, 2/-; Sprung V. Holder, 1/3;
.0001 taxed, 5 meg. leak and Holder, 2/6; Valve Holder,,
Plug G7tp, 2/-. Total includimg Shortwave Choke, con-
necting Wire, A. and E. Terminals, Flex, Screws, Base-
board and Panel.

THE LOT 30/- Post Free U.K.
(C.O.D. 1/3 EXTRA).

LEWCOS COILS-A.M.S.4, 7,6; A.M.S.9, 7/6

VALVES
DARIO RADIO -MICRO
2-s. or 4-v. G.P. 5/8
Super Power
Super H.F., 2-v. or 4.-v. .. 7,6

Poet 3d. (3 Poet Free).

TRIOTRON
H.F., Det., R.C 512 each ; Power,
81. 2-v. or 4-v. Post 45. 110, -
Free).

CLEARTRON
SCREEN GRID

2 -soli, 12,5 usual type,, 41- ;

R.C. or Power. 6/-. Post 85.

Tunewell Dual
250/2000
6 -pin Base. 16 7/9
PANEL MOUNTING 10/6
PUSH PULL I

TUNEWELL COILS
for MULLARD S.G.P.3
Aerial or Anode, BBC or
Long -wave, 7, 1 0 pair.
DUAL C. TAPPED

with reaction
AERIAL
ANODE 10/6 each.
FOR CLARION (post extra)
WEST END DEPOT

for TUNEWELL COILS
TRADE SUPPLIED
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BLUEPRINTS ecili7.1%."viti;leer'7::1'n'l:'4'::5'criptions of at these sets can be obtain, d
at ls. 3d. sad 4d. resgectively, post Ira

Index letters " A.W." refer to "Amateur Wireiesa " sets and " W.tf
to `- Wireiass Magazine " sets.

All Post Free

CRYSTAL SET (6d.)
1929 Crystal Receiver .. i64
A Daventry-Local Crystal Set .. AW183

ONE -VALVE SETS (1s. each)
',Beginners' One-valver AW 140
Reinartz W

TWO -VALVE SETS (1s. each)
East to West Short-wave Two (D. Trans.) .. AW159
Beginner's Two (D, Trans) AWi 71
Auto Two (D, Trans) ... AWI74
All -Mains Two (D Trans) AW18o

Hey -to -the -Ether Two (13, Transi
AW1861,929 Favourite Two (D, Trans) ..

Meteor 'Uwe (D, Trans) ..  .-WM114
Clipper Two (D Trans) . .. WM135
Twinflex (Reflex) ..WMt38

THREE -VALVE SETS (1s. each)
All -wave Mains Three (HF, D, Trans, Rectifier) AW144
All-purpose Short-wave Three (ID, RC, Trans) AWI47
"Fcreen-grid Q Coil Three (HF, D Trans) .. AWtso
All -Britain Three (HF, D, Trans) AW t5S
Bantam Three (D, RC, Trans) . AW16o
Hartley Dual -range Three (D, RC, Trani ) AW t65
Listener's Three (HF, D, Trans) price 4d free

The Binowave Three (D, RC, Trans) AW17a
ANNI6owith copy of "AW"

Clarion Three (SG, D, Trans) AWi75

All -wave Screen -grid Th.t. D, ;fraas WM tree (HF, V 1I'IV

1929 Favourite -Three (D, RC, Trans)
Everyday (D, Trans) ..
Standard Coil Three (HF, D, Trans) .. WM117
Festival Three (D, zLF-dual Imp.) ' WMtt3
Wide -world Short -waver (SG, D, 'Frans) .. WA412a
New Year Three (SG, D, Psintode) WM123
The Q3 (D, RC, Trans) .. .  WM121
Lodestone Three (HF, D, Trans) .. WM129
Simple Screen Three (HF. Q, Trans) .. WM 13 (
Dynamic Three (SG, D, Trans) WM136
At Home Three (D.zRC) . . W3I14t

FOUR -VALVE SETS (1s. 6d. each)
Overseas Short -waver (HF, D, zTrans) AWI 33
The Ranger; D, RC, Trans) AWI45
Broadcast Picture Four (HF, 0, 2RC) AWiti3
Orchestra Four (D. R, Push-pull) - AW 67
All Europe Four (2 D, Trans) .. AW173
Stability Four (H.F, D, RC, 'Trans) AW
" Q "-coil 4 (HF.D, RC,Trans). WM7t
Five -pounder Four (HF, D, RC, Trani .. WM9(
Touchstone (HF. L'1; RC, Trans) WI1,4zo9
Reyner's Furzehill Four (SG, D, 2Trans.)   WM I la
Economy Screen -grid Four (SG, D, RC, Trans) WM t 13
Binowave Four (SG, D RC, Trans) WM1 t
Standard -coil Four (HF. D, 2 RC) WMi 22
Dominions Four (2SG, D, Trans) .   WM134
The Drum Major (HF, D, RC, Trans) WM137

FIVE -VALVE SETS (1s. 6d. each)
" Q" Gang -control Five (*IF. D, Trans)2 AW161
Empire Five (2 SG, D, RC, Trans) WM95
Fidelity Five (HF, D, a RC) .. WM13a

SIX -VALVE SETS (11. 6d. each)
Short-wave Super -6 (Super -het. 'I'rans).. AW67
Eagle Six (3 HF, D, RC, Trans) WM/a5

AMPLIFIERS (1s. each)
Screened -grid HF Amplifier .. AAW:6334
" A.W." Gramophone Amplifier (3RC)
Searcher Unit (HF) AW t 76
Gramophone Amplifier (3 v.) AvrA178_,7
Gramo-radio Amplifier (2v) (Trans.)
Signal Booster (HF Unit) .. WM128
Auditrol Amplifier WM132

MISCELLANEOUS (1s. each)
H.T. Eliminator for A.C. (zoo v. output) .. AW't o 2
L.T. and H.T. Mains Unit (D.C.) AW123
Listener's Speaker, price 4d. free with copy of

"AW"  -   ! AW170
Arcadian Linen-diaphragM Loud -speaker (Full-

size)
..AM71771..

Short-wave Adaptor (1 AW 183
Universal Short-wave Adaptor.. WIVI82
Buzzer Wavemeter (6d.) WMizi
H.T. Unit for A.C. Mains Wwfm

Lodestone Loud -speaker
James H.T. Unit for D.C. Mains .. WM r33
Short-wave Adaptor for Dominions Five .  WM14o

PORTABLE SETS
House Portable (SG, D, RC, Trans) AW t 63 1/6
Arcadian Portable (SG, D, z Trans) with

linen -diaphragm loud -speaker (half -scale) AVV.i 77 t/6
£5.5.o Portable (D.Trans.) AW 8 t /6
Talisman Portable (SG, D, z Trans) AWIS4 1/6
Chummy 4 (with modifications

and II n . .. -

Wayfarer Portable (Super -het) WMI39 1/6

Send, preferably, a Pastel Order (stamps over sixpence
in value unacceptable) to Blueprint Service

AMATEUR WIRELESS 5S-611 LONDON,NEC.4
E.
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CHIEF EVENTS
OF THE WEEK

LONDON AND DAVENTRY (5XX)
June 3 A vaudeville programme.

5 . A running commentary on the Derby.
6 Ingredient X, a thriller by L. du Garde Peach.
8 A request programme.

DAVENTRY EXPERIMENTAL (5GB)
June 4 Adis and Galatea, a serenata by Handel: words

by J. Gay.
5 A running commentary on the Derby.

, 6 Four in Hand, a revue by John Watt and Claude
de, Ville.

,, 7 Covent Garden opera,
CARDIFF

A programme by winners at the Bristol Eistedd-
fod, r929.

A night in dockland.

NEWCASTLi
June 5 Concert from the North-East Coast Exhibition.

June 4

8

The Cossor Wireless Book. -This in-
teresting little publication, which is issued
by Messrs. A. C. Cossor, Ltd., of Highbury
Grove, N.5, has been prepared with the idea
of helping owners of old and new -type
" Melody Makers " to get the best reception.
Instructions are given for operating the
set, a clear explanation is given of the way
in which it works, and finally a number of
pages an devoted to useful hints and tips
of general radio interest. The booklet
may be had free upon mention ofAMATEUR
WIRELESS.

.A microphone and loud-§penker, were
introduced in a court -room at Cincinnati
recently for the first time during the murder
trial of Joseph Rason.

"AmateUr Wireless and Radiovision." Price
Threepence. Published on Thursdays and bear-
ing the date of Saturday immediately following.
Post free to any part of the world : 3 months,
4s. 6d.; 6 months, 8s. 9d.; 12 months, 17s. 6d.
Postal Orders, Post Office Orders, or Cheques
should be made payable to " Bernard Jones
Publications, Ltd."
General Correspondence is to be brief and
written on one side of the paper only. All
sketches and drawings to be on separate sheets.
Contributions are always welcome, will be
promptly considered, and if used will be paid for.
Queries should be addressed to the Editor, and
the conditions printed at the head of Our
Information Bureau" should be closely observed.
Communications should be addressed, accord-
ing to their nature, to The Editor, The Adver-
tisement Manager, or the Publisher, "Amateur
Wireless," 58-61 Fetter, Lane, London, E.C.4.

.

" 'WHY WORRY I NE
. to make your WirelesS Set when we will build and .

test any Receiver

 FREE OF CHARGE
a The Customer pays for Components and Marconi 

Royalty only. ID ALL SETS made, Master 3 S.G.P., Titan 3, Linen 
N S.G., Osram Music Magnet, all "A.W." Circuits,

etc., etc.

i EASY IM

QUDTED BY RETURN. WE HAVE

 EVERYTHING 'WIRELESS '
s Complete Sets, Components, L9ad-speakers, H.T. N

Units, Portables, etc. II
Call or send a list of your requirements. ' N

a BEST MONTHLY TERMS BY RETURN, 
a THE P.D.P. CO., LTD., III(Dept. A.W.), 121 CHEAPSIDE, London,.E.C.2 
IIMMEH11111111 'Phone: National 9343 HICHIMMIIIME

TERMS

JUNE 1, 1929

PREPAID ADVERTISEMENTS.
Advertisements under this head are charged
THREEPENCE PER WORD, minimum charge
THREE SHILLINGS.

DEPOSIT SYSTEM
As the Publishers cannot accept responsibility 'or the

bona fides of advertisers in this publication, they have
introduced a system of deposit which it is recommended
should be adopted by readers when dealing with persons
with whom they are unacquainted. It is here explained.

Intending purchasers should forward to the Publishers
the amount of the purchase money of the article advertised.
This will be acknowledged to both the Depositor and the
Vendor, whose names and addresses must necessarily be
given. The deposit is retained until advice is received of
the completion of the purchase, or of the article having
been returned to and accepted by the Vendor. In addition
to the amount of the Deposit, a Fee of 6d. for sums of
and under, and is. for amounts in excess of Sl, to cover
postage, etc., must be remitted at the same time. In cases
of persons not resident within the United Kingdom, double
Ices are charged.

The amount of the Deposit and Fee must be remitted by
Postal Order or Registered Letter (cheques cannot be
accepted), addressed to

'115151E1;R WIRELESS," ADVERTISEMENT DEPARTMENT.
58/61, FETTER LANE, LONDON, E.C.4.

PATE/In-Trade Marks, Advice Handbook free. -B. T. Ring, Regd.
Patent Agent, 146 Queen Victoria Street, London.

PANELS I I PANELS I I Something better. Identical to french -polished
Mahogany. Perfect insulation, 14in. x 7 in., 4/- ; 21 in. x7 in., 6)-.
Stamp, sample. P. Stilwell, 76, Bnattdway, Coventry.

WIRELESS CABINETS
-MAKE YOUR OWN

Send stamp for- Free catalogue and price
list.

WOODWORK, 199 HIGH ROAD, LEE,
LONDON, S.E.13.

irach
ALL MAINS 2 and 3 VALVE SET for £1 deposit.
Balance £1 a month. Write for free Illustrated List.

WORLD'S WIRELESS STORES,
Wallington, Surrey

EASY TERMS
We specialise in the supply of all good -quality Radio
Apparatus on deferred terms. All well-known kits of
parts, components and sets, now supplied from stock.
LOWEST TERMS. Send List of requirements to

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

Phone: NATIONAL 1977

22in. LINEN SPEAKER
(OTHER SIZES TO ORDER)

Full Constructor's Kit. Complete even to nails and
Screws.

Special Baffle 4,1, Rubber 2/-, Wood lengths drilled
21; Heavy Stretching Strips 2/6, Set 2 B.A. Rods,
Nuts, Washers 1/6, Irish Linen 7/6, Speaker Dope
2 9, Universal Adaptor with Double Chuck Centre

2/0, Set of 8 Angle Brackets with Screws 216.

THE COMPLETE KIT ABOVE 22/6
Post Free. Any part supplied. Postage extra.

SPEAKERS MADE UP COMPLETE IN SPECIAL
BAFFLE 37/6. BLUE SPOT, HEGRA, TRIO-
TRON UNITS IN STOCK AND FITTED FREE.

CABINETS: OAK 35/ -, MAHOGANY 37/6. With
Cabriole Legs from 24 108. Od. Crates and packing

free. Stamp brings List.
THE. LINEN SPEAKER SPECIALISTS

MOORE & CO. y
CA - 1/1/103 DALE ST., LIVERPOOLears5)

Let "Amateur Wireless"
solve your problems

e COUPON

ONmateurt! AvailableutlSaturday,

JUNE 8th, 1929
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REGO
4C -SIGN

FOUR FLOATING

POINTS  NO
I?IGIIDITY
EVERY VALVE
SOCKET GIVES
FLOATING ACTION

LOCATINC
PP E ACTION

r lye

C.F. E H. BurToN PROGRESS WKS WALSALL
RUPERT COLLINS SERVICE

WEA 117
COMPOIVEA/TS
TALISMAN PORTABLE

II

Mr. L. A. Chapman has designed this special coil on
entirely new lines. Two windings are arranged in parallel,
for medium waVelength reception, but for long wave-
length reception only one winding is used, the two halves
Of the medium wavelength winding being left "dead" at
each end of the long wavelength winding. This intro-
duces just enough damping to offset any tendency to
oscillation, when working on the long wavelengths. The
arrangement of the switching permits 'retention of the
centre tapping whether switched for medium or long
wavelengths, so that the coil can be used in either a
tapped tuned -anode circuit or in a plain tuned -anode
circuit. price

I 6The Chapman Dual -range Coil is /p7
specially designed for use with

Iscreen -grid valves

Other WEARITE Components suitable for this
Receiver are:

Battery Switch (on and off) G22 1/ -
Wave Change Switch (3 way) .. 1/b
Screen, per pair 6/ -

WRITE FOR NEW LIST
WRIGHT & WEAIRE LTD., 740 HIGH ROAD,
TOTTENHAM, N.17 Phone : Tottenham 3847 and 3848

K.C. CONDENSER
With knob, dial ' aal
slow-motion devico, ri

.0003 or .0.)05 IL/-
Without knob, dial or
slow-motion davica,
.000.3 or 2l

.0115 °I.-

K.C. DRUM CONTROL
CONDENSERS

With Drum Control and slow-
motion device, .0003 15/6or .5003 - -
Triple K.C.,each con- q.42/6
dewier .0033 or .0003 Wu.

&timed .UW3 .000,3'rw
Triple K'.C. Combin- An/.

MIDGET CONDENSER

dirs.
A small -variable condenser for
panel mounting .00005,
.0001 or .0002 - DO)

"Tovador Scrcen-7717:71
This set -incorporates the latest de-
velopments in Receiver de
construcConal details free on resort,

UBILIE
VARIABLE CONDENSERS

If unobtainable from your
.

dealer, write d&re,...t to us
O BILL e4.

sivinghis name and address. ,

To Ensure Speedy Delivery, Mention "A.W." to Advertisers

Dubsizes Condenser Go: (1925),
Ltd., Ducon Works, Vicrorm
Road, N. Acton, London, Wi.

(1 2491V
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EXISTING Varley products are known for their efficiency and reliability, and
many of our components are the admitted standards for comparison

throughout the length and breadth of the British Isles.
The radio enthusiast who has proved for himself how really good wireless can be will be quick
to pick out of the above group of ccmponents our famous Bi-duplex wire -wound Anode Resist-
ances, H.F. Choke, and Resistance Capacity Couplers. Or, if he is a lover of radio gramophones,
he will see our compound Mass Suspension Pick-up and Automatic Pick-up Arm. Then follows
the Anti-mobo, Anti-mobo R.C. Couplers, Rheostats, Potentiometer, Volume Control, etc.,-and in
each case, these components or accessories will be remembered for their efficiency and reliability.

Tomorrow-
Several of our, new components are nearing
completion and in a very few weeks you will
be able to buy these new Varley products
from your local dealer. It is no exagge-ation
to' say that they will do more to popularise
radio in this country than anything else has
done for years. Look out for our advertise-
ments and see for yourself the enormous
contribution these new Varley products will
make to the improvement of Broadcast re-
ception in this country.

Arley arley
Advertisement of Oliver Pell Control Ltd., Kingsway House, 143 Kingsway, Lortilott, - Telephone Holborn '5A03.

Printed in England. Published by lietnard Jonis PublicationCi. t-taz .&8/e1` Pert Eane, rainaon, Ejerl'e'
Sole Agents :or South Africa : CENTRAL. NEWS AGENCY, LIMITED. Sole Agents for Australasia: GoRnoN & GOTCU, LIMITED. Saturday,- June i -1929.

c,-.,,vswilA a WO kc't t MO, ;.1
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Every Mullard valve throughout the
whole wide range is tested to be the best
in its class. We would not risk losing
one friend to satisfy an experiment.

Our research laboratories are always at
work calculating-experimenting-per-
fecting. We .realise that valve design is
fluid and performance progressive, and
we intend to be first in any future
developments as we have always been
first in the past.

It is this backing of test and experiment
that enables us to say Try NIullard valves
in your ,set-they imprci'Ve any radio
receiver!'

Mullard
THEMASTER.- VALVE

MU. astion.ion lows ...nom,
oVe
IMO tir

Advert. The Mullard Wireless Service Co., Ltd., Mullard House, Charing CrosS

To Ensure Speedy Delivery, Mention "A.W." to Advertisers

Road, Loni!on, W.C.2
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IGRANIC
PENTOFORMER

OUTPUT
TRANSFORMER

30,'-

78?

TOWARDS
PERFECTION

To bring radio step by step nearer perfection is the aim of
Igranic scientific engineers. Day by day experiments and

tests are carried out with this objective in view, and not until
each component is as good as it can be is it offered to the public.

THE IGRANIC PENTOFORMER is _nva1tmL_e whenen

you use a Pentode Valve. It is an output transformer with
a suitable ratio which Matches the output impedance of your

receiver with the impetlanceof yourlottd-speaker. It is also of
considerable advantage whenlong loud -speaker leads are used.

THE IGRANIC C.C. OUTPUT UNIT isolates your
loud -speaker windings, preventing break -down and permit-

ting of closer magnet -to -reed adjustment. It contains a choke
and condenser of values scientifically chosen for greatest

efficiency and .purity, and has the further advantage of
tappings so that the output and loud -speaker impedances

may be accurately matched.

If your dealer
cannot supply

you,

NeertVnleriaSI

IGRANICELECTRIC Co. Ltd.

Works BEDFORD

please write
direct to

Dept. D 121

=tow Wireiel

IGRANIC
TAPPED "C.C."
OUTPUT UNIT

21/6

IROWSIMIIMIWINI011111,1111111190.1111,111111

FLOATING ACTION
VALVE 11OLDER
ANTI -PHONIC E. SELF LOCATING
C.F.ffi.BurTom PROGRESS WKS.WALSALL

1111111111011111111111111111111Millill
RUPERT COLLINS SERVICE

BIG PRICE
REDUCTION I

- FROM
se4.10s.

TO

£3.10s.
One of the most popular ,(QCOW11 Loud
Speakers, the Ma,cot is providing true
Radio reproduction in thousands of
homes. Now is your opportunity to buy
one of these famous Instruments for
the amazingly low price of E3.10s.

MASCOT
Loud Speaker

Advt. S. G. Brown, Ltd., Western Avenue, North Acton, W.3.

Don't Forget to Say That You Saw it in f`AaW."
90S3
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Interlocked construction makes
Cossor the strongest and most
dependable Screened Grid Valves
ever produced. Even the hardest
blow cannot disturb the perfect
alignment of their electrodes.
These wonderful new Cossor
Feret ned Grid Valves are shock-
proof, noise -proof, and break -proof.
Every Wireless Dealer sells them.

Made in 3 types for
use with 2, 4 and 6 -
volt Accumulators.

Technical Data.
Filament Amps. .1, Max. Anode Volts 150,
Impedance 200,000, Amplification Factor
200, Grid Bias 1.5 volts
at max. anode Volts. Price
neither type)

al. C. Caron Ltd., Hight/ay Grove, London, N.S.

Ok
lititERILOCKEID
co%

50011

INTERLOCKEDo_
R RIGIDITY

Isitoce:
col ti

%ATI"

Cossor
Screened Grid
BRITAIN'S FINEST Sea. VALVE

9046 ral

Don't Forget to Say That You Saw it in "A.W."
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Blowing its own Trumpet "Swopping" Programmes-Music for the
Mike !-Talkies Again !-Grammar, Please I-Listening for Fish !

Blowing Its Own Trumpet-A
:fact which is beginning to make
itself even more painfully obvious
than it was in the past year is the
IB.B.C.'s self -advertising. In saying
this a casual "dig " is not being
made, for many listeners complain
that the constant repetition of what
the B.B.C. does and can do, over
the microphone, is wearisome. And
yet the powers that he have seen
cause to forbid the broadcasting of
names of dance tunes.! There
would be some excuse for micro-

self -advertisement if broad -
'casting were run on competitive
;lines; but as this is not the case why
'does the B.B.C. seek to make itself
more than ever a monopoly? Loud -speakers on board! The Crested Eagle, which makes trips

" Swopping" Programmes- fanrudt-hsepeTarnegr
installation.
Pier Margateito parnedsenRmsgsapteea,

speakers
nowar fittedsed withly

The recent visit of Mr. Aylesworth, to broadcast accounts of the scenery passed en route, but music
who is President of the United States

and concerts are later to be given,

National Broadcasting Co., showed that our
transatlantic cousins are very interested in
the idea of occasionally "swopping" pro-
grammes with us. When Mr. Aylesworth
returned to the States a number of Press
reports were issued stating that he had been
discussing plans in London;of a programme
exchange scheme. It is probable that the
new experimental station at Tatsfield may
be used by the B.B.C. in connec-
tion with its part of the relay. D'it=ntete=7"'ete%Ite7)te%'+''7)Ette%)t.%Ite%'Itertip

Music for the Mike!-Is this a. 5 PRINCIPAL CONTENTS PACE
record? Max Butting, a German § Current Topics ..
his native country, has composed Lightning Risks ..

791 5..composer with a fair reputation in   
792 5

an orchestral work especially for The Mono -cone Linen -diaphragm Speaker .. 793
broadcasting. It is understood that
Butting is himself something of a
technician and his musical composi-
tion is said to take into account
present defects, both at the trans-
mitter and in receivers. We have
not yet heard the piece, but it is
hard to see what he has done. Has
he cut out the bass, used only
instruments which broadcast well,
or cramped his style in some similar
way? But perhaps the B.B.C.
will broadcast it and then we shall
know.
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of Wales Playhouse, Lewisham.
Unless the B.B.C. does something
off its own bat we have probably
heard the last over the microphone
of this popular combination.

Grammar, Please!-The other
day in a literary contemporary with
which a well-known broadcaster is
connected we came across that
horrible grammatical error, or
Americanism (whichever way you
like to look at it !) "broadcasted."
One would think that after all these
years' experience of broadcasting
the various tenses of the verb "to
broadcast" would be common know-
ledge. True, it- is rare that literary
lights slip up on such subjects; but
who would say "he tasted a stone."

Listening for Fish !-The tech-
nical folk of the Marconi Co. seem

Talkies Again!-Listeners seem to be to be adept at finding new uses for radio,
likely to lose something by the advent of one of the latest being in connection with
talkies, which are attracting (as has the fishing fleet. A number of steam trawlers
recently been pointed out in AMATEUR leading the fleet have been fitted out with
WIRELESS), a number of former members radio and many of the boats carry two -
of the B.B.C, staff. Now here is a new valve receivers. Members of the fleet can
hardship. Owing to the installation of communicate with one another up to a
talkies it is no longer possible to relay distance of about 30o miles and reports are
Frank Westfield's orchestra from the Prince constantly being received of the way in

which a member of the fleet, finding
good fishing ground, can ensure a
good catch by summoning other
boats.

Yacht Radio-Sir William
Berry's famous motoring yacht Soria

c. can now boast of one of the most
up-to-date radio outfits. It has on

N board a four -valve broadcast re-
§ ceiver with loud -speakers arranged

at various points and permanent
wiring thereto. In addition there is
a 1/2 k.w. valve transmitter for
long-distance communication.

This Week-In the centre pages
of this issue you will find construc-
tional details of another addition to

5 the ranks of AMATEUR WIRELESS
§ portables. This is the "Holiday

Portable Three," which is designed
to fill a very definite needter
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MANY cautious listeners use
an outside earthing switch

even when it entails having to go
out into the open to switch off
after listening :to an evening's
broadcast programme. Others
whole-heartedly accept the risk
involved in leaMn; the aerial
unearthed.

Insida switches are most
commonly used, though their
effective value is more moral
than actual should lightning ever
make a direct hit on the aerial.
The proper solution is, of course,
to use an outsider,switch arranged
to be operated from inside, - of
which there are a number of types
available.. , ,

The principle employed . is to
make the conducting rod slide -
able to a limited extent through
the vulcanite lead-in tube. A
knob or handle at the inside end
of the rod then enables the listener
to slide the rod so as to open and
close switch contacts at one cr
both ends of the rod.

In one position the aerial wire
is connected directly to an earth
wire and in the other position the
aerial has no direct earth con-
nection, but is connected through
the lead-in tube to the receiving set. The
position and shape of the switch contact
varies in different designs.

In making a selection from these, care
should be taken to note the following
points : In the first place, the direct aerial-
",to -earth path when the switch is in the
" off" position should be as straight as

_possible., as any sharp bends or curves in

SECRET
WIRELESS

rr HE latest methods for keeping wireless
1 signals secret are quite sufficient to

Jaunt the most enthusiastic listener, quite
IIIapart from the recent official prohibition
on the subject by the P.M.G. The object
in view is, of course, to place commercial
wireless telephony on an equal footing with

- - the ordinary telephone service as regards
immunity from unauthorized eavesdrop:.
ping.

In one system 'that has recently been
proposed, the voice currents, as spoken into
the land -line leading to the wireless trans-
mitter, ' are first divided up into three
different bands of frequency, by means of
filter circuits. These bands are then
transposed and recombined in a definite
sequence so as to bear no resemblance what-
ever to intelligible speech. They are then
imposed on a carrier wave and transmitted
over theether in this form.

At the distant end, the signals are
detected, and split up again into the three
original frequency bands. These are then

792

the conducting path would render the
arrangement practically useless in the case
of a direct hit. Good contact in this part
of the switch is a minor consideration so
long as the path is straight.

In the next place, the switch contact
connecting the aerial to the set must give
good contact, preferably a rubbing con-
tact under spring pressure, as this will keep

JUNE 8, 1929

the surfaces bright. In some de-
signs this switch contact is omitted
altogether, the aerial being per-
manently connected, either by
screw terminals or soldered joints,
to the inside wire leading to the
aerial terminal of the set.

This prevents any loss of signal
strength due to high resistance
at the switch contacts, but, on
the other hand, it leaves the aerial
connected to the set even when
the set is not in use and the aerial
is earthed.

This may not recommend itself
to listeners- who are inclined to
nervousness, as they may argue
that no leads _entering the house
should be connected to the aerial
when the set is switched off.
There is little ground for fear,
however, as the main discharge
would almost certainly take the
straight path to earth and ignore
the high -resistance shunt through
the set.

There still remains the pos-
sibility of a lightning discharge
when the set is in use. The usual
protection against this is to prc.
vide a small air gap between the
down lean and the earth con-
nection. Any heavy discharge

will pass across the gap in preference
to following the indirect path through
the set.

Even where there is no special provision
made for a special spark gap the small gap
normally existing between the aerial and
earth switch contacts, when these are open,
would in most cases serve as a safeguard.

M. A. L.

reshuffled into their proper sequence before
being fed to the telephone. In this way
a spoken message can be kept absolutely
inviolable in its passage across the ether. -

B. A. R.

MAINS -ELIMINATOR HUM
TI I E recognised method for removing
any trace of "hum" due to the A.C.

component or ripple from the electric -light
supply consists in the use of filter circuits
comprising inductances or chokes in series
-with the supply, and condensers in parallel.
The problem is now, however, being tackled
on new lines which may render the use of
such filters unnecessary. Broadly speaking,
the new method consists in diverting part of
the ripple or A:C. voltage fluctuations on
to the grid of the amplifier, in phase
opposition with the residual ripple voltage
between the plate and filament. The valve
thus automatically neutralises the initial
disturbance in much the same fashion as in
the well-known balancing methods used for
stabilising H.F. amplifiers. M. 'B.

CIRCULARLY - POLARISED
WAVES

IT has been found that waves of 4.oc
metres length when received after

reflection from the Heaviside layer often
have circularly -polarised components. That
is to say, the electric and magnetic fields
remain constant in amplitude, but rotate
at a constant speed about the path of
travel. The direction of rotation is anti-
clockwise. The effect has been attributed
to the action of the earth's magnetic field,
in which case the rotation should be clock-
wise in the Southern Hemisphere.

On shorter waves, under similar circum-
stances, the waves are plane polarised, but
the actual plane of polarisation rotates
slowly, making a complete cycle every few
seconds. Such waves if received on an
upright aerial "lade" periodically. This
defect can, however, be overcome by
receiving the signals simultaneously on
vertical and horizontal aerials spaced a few
wavelengths apart and connected to a
common receiver.

A. H.
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THE

MONO -CONE
LINEN -DIAPHRAGM

SPEAKER
Constructional Details of a
New Type of Instrument

By G. M. GREEN, M.Sc. and B. THOMPSON, B.Sc.

DURING the past few years the cone
type of speaker has become increas-

ingly popular and deservedly so. Many
cones however have a tendency to repro-
duce the lower register better than the
higher, this failing being by no means
entirely due to inherent faults in reed
movements, and very much that passes a
non -critical ear as "bass" is really false
resonance or booming.

In the single -cone linen -diaphragm
speaker to be described, which the authors
have named the "Janora," the repro-
duction of all frequencies is very uniform,
this being cue in a large measure to the
method of floating the cone, the nature of
the material, and the kind of dope.

False resonance is entirely
eliminated, whilst the reproduction
is extremely gocd, and will prob-
ably come as a revelation to
constructors.

Briefly, the diaphragm consists
of a cone of ,rather large diameter
made of a fabric known as Dorcas
Lawn Permanent. This is doped
to give it the necessary stiffness-
this point is vitally important
if the best results are to be
obtained-chid floated on the same
material, not doped. The cone
and the floating medium are made
from the same square of cloth, thus
giving perfect continuity.

The construction of the speaker
is perfectly simple and straight=
forward, but the utmost care must
be taken in following out the in-
structions, otherwise the results
will not be guaranteed.

The following materials will be re-
quired to make the speaker :-

% yd. Dorcas Lawn Permanent.
10 ft. 0 cross section wood._

strip five-ply, 12 in. by 31/2 in.
2 ft. No. 2B.A. screwed brass rod.
16 nuts and washers to fit brass rod.
Balanced -armature unit (Blue Spot 66K).
i cone washer assembly unit.
Screws, tacks, glue, dope.

6t,3"4

Making the Cone and Float
Cut out a square of Dorcas Lawn Per-

manent (this material is specially recom-
mended as giving the best results, several
other kinds of standardised fabrics having
been tried and found very much wanting
by comparison) having sides 27 in. long.
Wash thoroughly to remove any sizing; dry,
and iron out any creases.

Place on a fiat board, fastening down
with drawing pins, and draw a circle of
8 -in. radius (diameter 16 in.) in the centre.
The compass should be fitted with a piece
of indelible pencil, since the line represent-
ing the edge of the area to be doped must
be clearly seen.

_

3f -tK  7,-. -.. _ - -.

a 4 *

/7"
. 41
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SIDE
ELEVaT/ON

Elevation and Section of the Speaker Frame

Now draw a horizontal line from centre
to circumference on the right of the circle.
Draw another line below this inclined at
an angle of 3o degrees. To do this, stretch
the compasses to a width of 4 in. and mark
off this distance on the circumference below
the horizontal line. Join this point to the
centre of the circle. Now find the middle
point -of each line. On the top line draw a
thick -line semicircle with a radius of 4 in.

mateur Wes

and a dotted or interrupted line with
a radius of 40 in. On the bottom line
construct a dotted -line semicircle of
4 in. radius and a thick -line semicircle
with a radius of 40 in. See sketch on
next 'page. Note that the lower thick
line stops short where it reaches the
upper line.

When the cloth is doped sufficiently as
to be stiff, the scissors are taken along the
thick lines to the centre of the circle, thus
cutting out a moon -shaped portion.

Doping the Material
The authors have used various kinds of

advertised dopes or varnishes in their
experiments, but foun d t hat
the one recommended gives the
best results.

Dissolve in one-third of a pint of
acetone, with repeated stirring
and shaking, as much celluloid
as will give a solution as thick
as golden syrup. The price of
this acetone is about 2s. The
celluloid from a disc a r d e d
accumulator will answer. This
quantity of dope is sufficient
to give the four coatings recom-
mended.

In applying the coats of dope,
keep the fabric stretched on the
board and work from the cir-
cumference inwards, taking care
not to overstep the boondary.
Use a soft brush.

When the whole surface has
received its coat, remove the linen
from the board and hang up to
dry. This is complete in an

hour or less.
Return to board and dope for a second

time on the reverse side. Remove and dry.
After doping for the third coating-this
time on the front side-and drying, the
stiffened diaphragm is ready to have its
moon -shaped sector cut out, so that the
cone may be shaped and glued up.

At this stage it is strongly recommended
to practise the complete operation of
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folding and glueing up a circular sheet of
ordinary' stiff notepaper.

When the cone is being formed see that
the dotted lines and the two edges of the
cut-out sector coincide with each other.
Use a thin layer of fairly stiff glue (not
Seccotine) for fastening the overlap down,
and work in easy stages from the centre of
the cone to the edge. It will be observed
that a fold in the cloth occurs and that the
square of cloth loses its shape. This fold
can be nicely arranged later on the frame
and plenty of cloth remains for securing
purposes.

Fixing to the Frame
The frame, which supports the con:, and

271'

27'

Overlap 3/8®

Diagram showing method of cutting
diaphragm

its float, is made from four lengths of
%A -in. square -section wood, 16 in. long.
If these are screwed down to each other,
as in the diagram, the result is a square of
great rigidity. No angle plates are re-
quired.

Lay the cone and the undoped fabric on
a flat board and place the frame down over
it. Pull the fabric into position so that the
doped cone lies symmetrically in the centre
of tho frame. Fold up the surplus fabric
and tack down to the back of the frame

794

with %-in. tacks. By tacking opposite,
sides alternately and working from the
centre of each side outwards with a
judicious pull on the fabric here and there,
the result is a fairly respectable -looking
cone floating on a slightly stretched crease-
less square of undoped fabric.

Now punch a small hole in the apex of
the cone and fit the cone washer assembly
unit. The authors use one in which the
spindle of the cone unit has to be held in
position by a small screw from the side.

At this stage it is necessary to pull the
cone into its final shape. This is done by
passing a thin string through the cone
washer unit, fastening one end to a small
screw and the other to a weight of three -or
fo,ur pounds. Rest the frame between the
edges of two chairs and give the cone a
last but generous coat of dope. The wet
material under the influence of the weight
below takes on a better shape. Do not
worry if the diaphragm when dry is not
regularly conical from circumference to tip.

All that now remains is to connect up
the cone unit. Saw off four 3 -in. lengths of
the section wood In the centre of
each bore a hole to take the 6 -in, length of
2B.A. brass rod. Countersink deeply on
the side that is to lie on the frame so as
to take a nut without any part projecting
and fasten the rod securely by means of a
nut and washer, on the opposite side.
Screw each one down to the back of the
frame by i 1/2 -in. screws in the positions
indicated in the sketch.

Take two lengths of wood, 17 in.
in length and bore holes at the top and
bottom slightly bigger than the diameter
of the brass rod in the positions which will
be found by resting the wood on the brass
rod ends, the ends of the wood being flush
with the edges of the frame. Use five-ply
wood 31/2 in. wide to take the Blue Spot
unit. Its length might be a little more
than the sketch would indicate to allow
for any adjustments.

In attaching to the cone see that the
latter travels freely along the spindle of
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the unit on slight compression. Do not
pass the spindle through the washer unit
SO as to have any part projecting unless
your cone washer assembly unit necessi-
tates the use of securing nuts.

The Merits of the Single.cone Speaker
It is necessary to, assume that a good

three -valve set (such as H.F., det., power
valve) is being used to provide the im-
pulses. Under these circumstances the
authors guarantee the following :-

(r) Speech is extremely clear and very
natural.

(2) Music is well and truly rendered in
the bass, middle register and the treble.
In the bass the notes of the tympani or

A rear view of the speaker

drums may be clearly identified. There is
an entire absence of false resonance or
booming in the lower register.

(3) The volume obtainable is surprising.
(4) The instrument will stand up to very

strong signals without any signs of distress.
(5) Slightly improved results will be

gained by surrounding the speaker with a
baffle in the shape of an open -backed
cabinet just made to fit it, the front being
fretted.

BUENOS AIRES CALLING!
JOTTINGS FROM MY LOG :: BY JAY COOTE

IT was just luck which prompted me to
tune in to Radio Paris at about 6.2o

p.m. on Saturday, May 25, when, much to
my surprise, I heard an announcement in
Spanish. Such an unusual occurrence de-
manded investigation, and without -delay
I made a rapid search, with the result that
I discovered that the day was a national
fete in the Argentine Republic, and that
on this auspicious occasion one of the
principal Buenos Aires broadcasters-LR4,
if I heard the call rightly-was trans-
mitting a special concert for the benefit of
the two American continents and Europe.

Now, when after listening to a gramo-
phone record-an obvious test-I was told,
in Spanish, English, French, and German,

to stand by, I did so, and was duly re-
warded. At 6.35 p.m. Radio Splendid,
Buenos Aires, the station in question, put
over the Argentine National Anthem, and
followed it up with short talks in all four
languages, which put me wise to the route
by which I was receiving the concert.
Apparently, by previous arrangement,
Radio Paris was taking it from the short-
wave transmitter of Ste. Assise (France),
which in its turn picked it up from Monte
Grande (Buenos Aires). Simultaneously,
as I quickly discovered, Nauen (Germany)
was capturing it from the same source; and
passing it on to Berlin and Konigswuster-
hausen, the latter, curiously enough, giving
me, notwithstanding its greater distance

from London, a much clearer and purer
relay than did the Paris station.

Many will recall the transatlantic relays
effected by our own home stations-some
successful, some not-and also the poor
result achieved when we tried to reach out
to the Antipodes. In the Buenos Aires
transmission, Monte Grande, in conjunction
with Nauen and Ste. Assise, scored heavily,
for it proved a perfect success. No fading
was noticed, distortion was remarkable by
its absence, and fortunately, notwithstand-
ing thundery weather conditions, atmos-
pherics caused but little interference.
Bear in mind that this took place in full
sunshine on a day when, to all appearances,
reception should have been poor.
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Checking the Changing Currents
The whole Science of Wireless Telephony depends upon Changing Currents.
Our Technical Editor here discusses the various forms of Current and shows

how their action may be checked up by actual inspection
RADIO engineering is built up on the use

of alternating currents. We start by
'generating current which alternates at some
millions of times per second. This current
is caused to run up and down a vertical wire
known as an aerial in consequence of which
it causes disturbances in the ether which
travel outwards in all directions, unless, as
in the case of a beam system, they are
restricted to a certain direction only. These
disturbances we call wireless waves and at
the receiving point we set up a collecting
system in which oscillating currents are
induced similar to those at the transmitting
end.

A.C. Currents
Thus. in the first place, the whole

mechanism by which we transmit energy
from point to point by wireless is based
upon the production and utilisation of
alternating currents, that is to say, currents
which go first in one direction and then in
the other. In wireless telephony, however,
we go farther than this, because- we
modulate the alternating currents in the
transmitter with low -frequency speech
currents and in consequence we receive
similarly modulated currents at the distant
end. Here again, we have introduced
fluctuating currents of an entirely different
order of frequency, the rate of vibration
here varying from some 5o cycles per
second up to 6,000 or 8,000.

Still lower down in the scale we come
across power frequencies, for the electric
lighting current which is often used to
supply some or all of the voltages necessary
for operating the transmitter or receiver is

often alternating in character, the frequency
here being anything from 25 to 5o as a
general rule. In America 6o cycles is the
standard frequency while some districts in
this country have some freak periodicity,
such as 93 cycles, but the generally accepted
standard is 5o.

It is because of the varying nature of
these currents that we are able to do such
extraordinary things with them. Direct
current-that- is to say, current produced
by a steady source and flowing through a
steady resistance-is a more or less unin-
spiring form of electricity. The current is
directly proportional to the voltage applied
and indirectly proportional to the resistance
and this is practically all that can be said
about it. As soon as one commences to
vary the current, however, all sorts of
effects come into play. We have to consider,
for example, the inductive effect of the
circuit. If the wire encloses any area we
have an inductive effect which cuts down
the current. We can make alternating
currents flow in paths which direct current
will not take any notice of. Thus, two
pieces of metal separated by an insulator
constitute a path to alternating current,
for such an arrangement acts as a condenser
and will charge and flischarge in harmony
with the variations of voltage applied to it.

Many Considerations
Not only have we to consider numerous

effects which do not come into play with a
steady current at all, but we have also to
consider the extent to which the various
properties of the circuit affect the current.
For example, a circuit which is designed to

give a certain result

THE MICROPHONE FOR SHOP -WINDOW DEMONSTRATIONS
The window of a London store in which the demonstrator speaks into the
microphone. The crowd outside listen to the voice via the loud -speaker.

at a low frequency,
such as would be used
for a power transmis-
sion, would give en-
tirely different results
if it were supplied with
radio frequency. A
single turn of wire
would have very little
effect on a power fre-
quency current where
as at a radio frequency
its presence would be
quite appreciable.
Again we all know the
distressing trouble
known as " hand
effect." The presence
of one's body capacity
is sufficient to cause
a leakage of current
from the circuit in
question to earth and

particularly on very short waves, which
operate at extremely high frequencies, the
whole operation of the circuit may be
changed by coming near to, or farther
away from, the apparatus. At a power
frequency on the other hand, no such
effects are experienced, for although the
capacity effect is still there, the frequency
of the current is too low to take any
account of such a path.

Voltage Variations
These are some of 'the simple effects

arising from the use of alternating currents,
and it is quite an easy matter to calculate
the currents which will flow in various
classes of circuit when an alternating voltage
which is constant in its effective value is
applied across the terminals. An alterna-
ting voltage can never be constant in the
same sense as a direct current can, but it is
possible for the variations in the voltage or
current to take place at regular intervals
and to go through the same changes so that
the form of any one " cycle," as it is called,
is an exact duplicate of that immediately
preceding it. There are, however, many
cases which arise in scientific practice
much more complicated than a simple
case of this nature.

When one speaks into a microphone,
sound waves are converted into electrical
currents which must vary in an identical
manner, as far as we can arrange it,
and the whole question of natural
reproduction depends essentially upon
these small points. When one begins to
work out the theory, of such variations as
this, the matter becomes distinctly more
complicated. Indeed, there are some aspects
of the question about which we have not
yet obtained enough information to enable
us to theorise with any degree of certainty.
The principal test of the correctness of any
theory is whether it enables one to produce
the desired results in practice, and in many
cases we fall short of this because we have
not sufficient information to work upon.

There are cases, however, where we can
assist our theory or gain further knowledge
on any given problem by arranging in some
manner to observe the form of the current
in a circuit. Not only does this enable us to
verify our theoretical ideas, but it may
lead to the discovery of unsuspected effects.

To take a very simple example we
assume that an alternating current varies
in a certain defined manner and if we do
certain things to the circuit, the current will
change and it may be that the wave form
will alter. That is to say, the manner in
which the current varies may change from

(Continued in 3rd col. of next page)
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Weekly Tips,
Constructional

end

Theoretical-
A Puzzle

ASHORT while ago I was asked to try a
receiver of the three -valve type, having

a shielded grid high-frequencystage, because
magnification was .poor and the tuning
was rather broad. I will not describe the
tests which were made in order to deter-
mine the cause of the trouble, but, having
found that the coils, condensers, and valves
were in order and having fitted new valve
holders, the receiver functioned normally.

It was the valve holders which were
reducing the magnification of the original
set and making the tuning broad. They
were of an old pattern, the insulating
material of which was defective. There
was no actual leakage between the valve
terminals, but the material was so poor
that they in effect acted as resistances
across the circuits.

Tests on a number of valve holders have
shown me that the differences as between
one type and, another are sufficient to
account for noticeable differences in the
behaviour of receivers.

One -knob Control
I think it is generally realised that in

order to obtain sharp tuning without intro-
ducing distortion it is advisable to rely
upon a number of tuned circuits, each of
which tunes relatively broadly, than upon
one or two sharply tuned circuits and
reaction.

This is because the combined effect of
several circuits that may individually tune
rather broadly is to pass a band of fre-
quencies more or less equally well. The
band in telephony is from 15,000 to 20,000
cyCles wide, and an object of a designer
would be to pass the whole band and to
stop currents having frequencies outside
this band. Unfortunately, it is rather
troublesome having to tune so many cir-
cuits unless a multiple condenser is em-
ployed to tune them all, when the circuits
have to be fairly closely matched. But
given good coils and a suitable layout, it is
found that by providing properly con-
sttucted condensers or, alternatively, con-
densers that may be adjusted after the
set is assembled, it is a practicable proposi-
tion to employ a one -knob control.

Some of the multiple condensers are
therefore fitted with vernier condensers or

have a loose plate in order that the circuits
may be put into tune with ease when the
construction is complete. As one would
expect, the individual condenser adjust-
ment can only compensate for the initial
variations in the circuit capacity. This
adjustment cannot correct for inductance
differences.

S.C. Valve Capacity
On former occasions I have pointed out

that, in spite of its special construction,
there is still sufficient capacity between
the grid and the anode of a shielded valve
to cause trouble. The capacity is indicated
below, and although it is very small
indeed in comparison with that of ordinary
valves it cannot be neglected.

It is this capacity which will cause a
high -frequency amplifier to oscillate when
good tuning ri;oils are used, even though
the anode anr! grid circuits are completely
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Where there are inter -electrode capacities in a
screen -grid valve

screened and the various de -coupling
filters are employed. This capacity effec-
tually limits the amount of the magnifica-
tion that can be obtained with stability,
and failure to recognise this has in the past
resulted in an amount of trouble.

Before the valve capacity is reckoned to
be the principal cause of instability, how-
ever, all other stray couplings must be
minimised by suitable shielding and cir-
cuit connections.

Finding a Good H.F. Choke
There are so many types of high -

frequency choking coils available to -day
that the ordinary reader may well wonder
whether it is possible to distinguish between
a good and a poor one by inspection or
other simple means.

These choking coils vary greatly in their
size and in the amount of the wire used in
their construction. Some of them com-
prise a former of cylindrical shape, but

ENaibLIM

W JAMES
For the

Wireless
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others are conical or, at all events, smaller
at one end than the other. Most of them
are section wound, and, .as one would
expect, the more expensive ones are larger
and have more wire in them than cheaper
types.

From my experience of many types, I
should say that when the choking coil is
to be used in the anode circuit of a detector
valve and really good high -frequency
choking is required, the amount of the wire
used is a fair guide regarding merit.' Small
choking coils having comparatively few
turns of thick wire cannot in the nature of
things be quite so effective over as wide
a range as larger, well -constructed coils
wound with many more turns of finer wire. 

CHECKING THE
CHANGING CURRENTS "

(Continued from preceding page)
a substantially regular formation to some
irregular but still symmetrical form.

Under certain conditions, we are able to
verify whether this is so, by causing the
current to trace out for us a picture of itself.
Such a device is known as an oscillograph,
and it virtually enables us to watch the
current itself. The essential parts of- an
oscillograph are simple. We have, first of all,
a device producing a small spot of light.
This may be a mirror on to which we throw
rays from a source and which reflects a tiny
beam of light on to a suitable screen.
Another way of producing a light spot is to
set up a stream of electrons moving at a
high velocity, which may be done by mak-
ing use of the same principles as are utilised
in an ordinary valve. By arranging in the
path of these electrons a screen covered
with fluorescent material, we can arrange
to observe the pencil, 'for at the point where
it strikes, the screen will glow slightly and
we shall have a small spot of light.

The next procedure is to cause this spot
of light to move about the screen under the
control of the current which we wish to
observe and if we can do this in a satis-
factory manner" it m ill tell us exactly how
the current has varied during the time we
have been examining it. I propose to show
how this is done in next week's article,
when I shall talk about two types of oscillo-
graph which are commonly used to -day.
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An Empire Broadcast
ONE of the most general broadcasts

ever made took place on the evening
of Friday, May 24, when the service and
the speech made by the Prime Minister at
the great Empire Day Festival in Hyde
Park were relayed to the world from 5SW.
I have pointed out in the past what a
wonderful part wireless was bound to play
in strengthent4 the bonds of Empire, and
this is a fine example of yi7hat it can do.
Reports show that the transmission wad
well received in many parts of the Empire
and that it was thoroughly appreciated.
Myself, I regard 5SW as one of our most
important broadcasting stations, for the
very reason that it transmits Imperially.
I hope that more and more use may be
made of its splendid possibilities.

Missed Opportunities
For some reason that I have never been

able to fathom, 5SW is not given a chance
of doing more than a fraction of the good
that it might. The station is in operation
from Monday until Friday between 12.3o
and 1.3o p.m. and between 7 p.m. and
midnight, but that is all. On Saturdays
and Sundays it is silent, though these days
are almost as much a time of rest with
golden opportunities for using the short-
wave set in the Dominions and Colonies as
they are in the Mother Country. Worse
still, the news bulletins are not sent out
from our short-wave station. The dweller
in far-off places delights to hear the voices
of the announcers and the music that comes
to him from the B.B.C. studios; but what,
above all things, he does want is news from
home, and this is exactly what he does not
get. Sad though it is to think of, he must
rely for his news upon American short-
wave stations such as W2X0, W8XK,
and W2XAF. I maintain that it is the
moral duty of the B.B.C.-which, after all,
is now a Government department-to relay
every portion of the London programmes
throughout the day from 5SW and, above

things, to send out the news bulletins.
There should, I think, be also special news
bulletins of considerable length sent at
various times during the day specially for
those whose wireless sets provide them
with the only link with the Mother Country.

No Longer Experimental
If you remember, the B.B.C. could not

he persuaded to start a short-wave station
until public opinion had brought consider-
able pressure to bear upon it. When the sta-
tion was opened the B.B.C. took every oppor-
tunity of pointing Out that it was purely
experimental; that perfect reception at
vast distances could not yet be guaranteed

Klave-er,,keit /
on the short waves, and so on and so on.
But short-wave transmissions can no longer
be regarded as mere experiments. The
Dutch stations at Bandoeng, in Java, and
the various American short-wave trans-
mitters have proved to the hilt that,
though occasional bad nights or even bad
periods must be expected, a pretty useful
service of news and entertainment can be
guaranteed at ranges of thousands of miles
in normal circumstances.

Quality Not Necessary
The short-wave man living in some

remote country of the Empire does nOt
demand super -quality reception of the type
that we associate with banks of L.S.5's and
moving -coil loud -speakers: What he wants
is to be able to put on his telephones when
he has half an hour to spare and to hear
what is going on in the big world. The
American short-wave services, besides tie-
ing regular and good, are at work for many
hours on every one of the seven days of the
week. Surely it is not too much to ask that
cur own short-wave station should do as
much for countless thousands of British
subjects.

Last-minute Hitches
One had hoped that we had come to the

end of the "episodes" between those
responsible for musical entertainments of
one kind or another and the B.B.C. Few
things are more disappointing than a last-
minute hitch, as occurred recently. Act III
of Wagner's Die ,iValkiire was down to be
relayed from the Opera House at Covent
Garden. This being something of an event,
I-like many others, no doubt-had
invited a party of musical friends to come
in and enjoy the transmission. At the very
last moment it was discovered that the
opera could not be given over the wireless.
Let it be understood clearly that the
B.B.C. was in no way to blame. The whole
thing was apparently cut and dried, and it
was riot until that very evening that the
Opera House authorities informed the
B.B.C. that the relay would not take place.
The explanation is that some singer taking
part in the opera had in his or her contract
a clause which barred broadcasting. Surely
this could have been discovered earlier by
the opera people; or might not the part
have been taken by another artiste ? Hap-
penings of this kind are pretty hard on
listeners.

A Wonderful Picture Feat
The Berlin newspapers published the

other day a picture of the scene of the
appalling hospital disaster at Cleveland,
Ohio, U.S.A. The story of the journey
made by this picture from Cincinnati to

0.110.00%.0044.0."%000ftbosoftio

Berlin is one of the most astonishing that
I have come across in all the years that
I have been connected with wireless. From
Cincinnati to New York it was sent by an
American picture system over the land
line, the distance being something over
400 miles. Having reached New York it
was handed over to the beam service peo-
ple, who sent it to this country by radio,
using the Marconi picture system, which is
completely different from that employed
for the first stage of the journey. From
London it was sent six hundred odd miles
to Berlin, over the submarine cable and the
land telephone line, by the. Fultograph
system. And the wonderful part of it all hi
that it arrived in the German capital in so
good a state that it could be used as a
newspaper illustration !

Well Done!
Just think what this means. First of all,

three different vehicles were used : the
land line, the cable, and the beam. Secondly,
no less than three entirely distinct systems
of picture transmission were called upon
to deal with the photograph in turn. To
transmit an original photograph from
point to point is a sufficiently remarkable
feat. To re -transmit successfully a picture
which has already made one journey is
still more wonderful. To send through six
hundred miles of cable and wire a picture
which has already made two long journeys,
and to do it so well that a recognisable
print is received, is a performance that
simply leaves one gasping.

Heat -wave Effects
It was only to be expected that the

sudden big rise in temperature which'
occurred in the last third of the month of
May should have considerable effects upon
wireless reception.. -Until the warm weather
came, long-distance reception had been
phenomenally good for the time of year.
Then quite suddenly even the biggest Con-
tinental stations began to go on just any-
how. On one night one could hardly fie:ar
a sound from some of them, whilst others
came in with a roar. On the next those
that were still small voices on the previous
evening might have developed unexpected
strength, whilst the ones that had been
heard so well now needed quite a lot of
reaction to bring them in at all. Such con-
ditions, fortunately, seldom last for long,
and I don't think that it will be many
days before matters settle down. There
are signs of an improvement at present so
far as signal strength is concerned, though
the thundery weather that has prevailed
has Made atmospherics rather a nuisance
at times.
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    On Your Wavelength! (continued)     
The Undying Joke

From the May issue of one of the
American publications devoted to broad-
casting I learn that the funny man in a
certain concert party is having a great
success with "the latest radio joke." It
appears that he has a little love scene with
the soprano, in which he begs her to
marry him and become his loud -speaker.
The "latest radio joke," which was
originally cracked in one of the earliest
issues of AMATEUR WIRELESS, seems to be
a genuine evergreen. I fully expect that
the " talkies" will give it a new lease of
life.

What the Sun Did
Strolling along to the Furzehill Labora-

tories the other -e,,tttrLIsizen. todaffy

mg Rc,'Wer considerably perturbed.
Upon inquiring the reason, I was handed
two gadgets, one of which was an attractive
looking thermal milliammeter and the
other a glass bulb affair which I managed
to recognise as a thermo-couple. I knew
that this class of instrument, which is for
measuring very small high -frequency cur-
rents, was often in use at the laboratories,
but I did not quite see the significance in
having them pushed at me in this manner,
until it was explained that they had both
given up the ghost in a quiet and refined
manner during the holidays.

The reason for this was apparently that
they had inadvertently been left in circuit
on a bench, and that during certain parts
of the day the said bench is flooded with
rays from that great luminary the, sun.
Now, a thermo-couple or a thermal instru-
ment works by virtue of the heat produced
by the passage of the current through a
very fine wire. This heat itself is not very
great, and is, indeed, quite comparable
with the heat of the sun. What had hap-
pened was that the strong rays from the
sun had heated up the whole apparatus to
such a point that the filament had burnt
cut.

Mr. Reyner told me that he was quite
aware that the sun's rays would invalidate
a reading being taken on_either of the two
instruments, due to the heating effect
Which added itself to the heating effect
produced by the current to be measured.
During any actual experiments it was
necessary to shield the instrument from
the direct rays of the sun, but he said that
he had never come across an instance such
as this, where the *un's rays had been
sufficiently powerful to burn out the
thermo-couple. I gathered that the actual
damage was assessed in the neighbourhood
of L5, which, as he said rather ruefully,
was an expensive experience.

Success at Last
This morning's post has brought me a

triumphant letter from the friend who has

been trying so long and so hard to get
down to 5 metres. He has succeeded, at
long last, and after terrific work, in con-
structing a set that gives fine results from
5 to 5.4 metres. Not a very wide band of
wavelengths, you may say. Just work it
out in frequencies. His aerial coil consists
of one turn of Fin. copper wire r% in. in
diameter and reaction is produced by a
coil in, in diameter, containing six turns
of No. 24 d.c.c. The grid is tuned by a
minute variable condenser, whilst another
of rather larger size controls reaction. The
valve is a DES, with its cap removed.
There is no doubt that the short waves
offer a very interesting field for the exixiii,--
menter, for their have by no
...111e.an., been fully explored. Many ama-
teurs are taking up this ultra -short wave
work just now, and we may expect reports
of some remarkable achievements. WGY,
by the way, occasionally conducts a relay
of his programme on about 5 metres.

Temporary Insanity!
The other day I decided to make certain

alterations in the layout of the detector
part of my long-range receiver in order to
obtain rather better spacing of the com-
ponents. Amongst other things, the valve
holder had to be moved, and whilst the
fitting -in part of the proceedings was
going on I had to have a valve in it to see
that I was allowing plenty of room all
round. Naturally, I removed my pet
detector valve and put in the holder- an
old " dud," which would not be harmed if
one did accidentally drop a heavy tool
upon it. The alterations having been
finished, I tried out the set, obtaining
heaps and heaps of complete silence. Must
have made a wrong connection somewhere,
thinks I, proceeding to de -wire the bat-
teries and to make a -further examination
of the set's interior. There was absolutely
nothing wrong with the wiring. Mystery.
A fresh trial. More silence. Yes, dear
reader, I had left the old "dud" valve in
the detector holder, and -it was quite' a
long time before it dawned on me that its
presence was responsible for that horrid
silence.

A Queer Coincidence
Chatting with a fellow -enthusiast the

other day, I mentioned that I had just
come across a rather unusual fault in a set
brought round to me to examine by its
perplexed owner._ The reason why the
thing would not work was found at length
to be a breakage between one of the valve
legs of one holder and its terminal. The
holder was of the springy type, and as the
said connection was underneath it could
not, of course, be seen until the valve
holder was removed and turned upside
down for inspection. " That's funny,"
said the friend: "I had exactly the same

thing on the very same day in a set brought
to me by a fellow. Which valve was
yours ? " I told him that it was the detec-
tor. " So was mine 1" he said. The strange
part of it is that I can only remember on
one previous occasion having come across'
such a thing, and my friend had never
had a case before. Funny-isn't it ?-that,
we should both have struck the same
thing in other people's sets on the same
day.

A Noble Earth
I have just installed an.earth toffnection

of which I am 1n -ore than a little proud.
used to swear by the 7.1b. biscuit tin

buried as near the bowels of the earth as
might be before blistered hands and an
aching back 'proclaimed that the hole was
deep enough. But the worst of biscuit tins
and such like is that, in some soils at any
rate, they don't last very long.

Making All Ship-shape
Here is the way in which I have dealt

with my new earth plate. The plate itself)
is a piece of sheet copper measuring three)
feet in length by one foot in breadth, which
is buried vertically, its top being about
a foot below the surface. Its- lower half
rests in what I can certify to be real
genuine clay. The earth wire is not a wire
at all, but a piece of copper strip %-in.
in width, insulated at its upper end by
winding it with rubber tape. It is not
soldered to the plate, but is firmly fixed,
with copper rivets. When I came to try
out the new earth I found that it gave dis-
tinctly better results than the old, there
being a noticeable increase in signal
strength from weak and distant stations.
An earth of this kind does not cost much
to construct, and I believe that it is well
worth the trouble.

Neat Condensers
One of the problems facing the set

degigner when he wants to make a compact
piece of receiving apparatus used to be
that of fitting in the variable condensers,
for these had a way of requiring an un-
conscionable amount of space behind the
panels. I am very much' impressed with
some of the neat little condensers that are
being turned out nowadays. A pair of
.0005-microfarad that I have just put into
a new set occupy a total width, with the
vanes in the zero position, of only 3% in.
and the depth needed behind the panel is
just z in. This compares pretty favour-
ably with a width of 51/4 in. and a depth of
31/4 in., the space required by a pair of
condensers of similar capacity that I
acquired a couple of years ago. And the
little fellows are quite as efficient and just
as pleasant to work with. There seems to
be a growing movement towards compact-
ness in components THERMION.
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NAUEN, the huge station situated
about thirty miles from Berlin, is a

Mirror of historic development, and an
example of the present. In fact, no better
means of investigating the history of radio
engineering in Germany, nor of acquainting
oneself with the most modern practice
could be imagined than a visit to this
world-famous high -power radio station.

When, therefore, the Transradio Com-
pany, an offspring of Telefunken, the other
day, invited me to an inspection of Nauen,
I gladly availed myself of this opportunity
of seeing what there was new in its install-
ations. Many a time during, the last
twenty years have I been a guest at Nauen,
and each time there has been a lot that
was new and interesting.

Founded as far back as 1906 by the
Telefunken Wireless Telegraph Company,
Nauen was originally intended to serve
mainly as an experimental, station, where
machinery and apparatus for the wireless
transmission of telegrams were to be
tested. It then comprised merely a spark
transmitter of ro kilowatts, one mast
zoo metres high, and an umbrella aerial.

Rapid Progress
Ranges of transmission then were rather

Modest, though rapid progress was made.
Already in 1910 there were bridged dis-
tances of 3,000 kilometres, which by 1912
had grown to 4,700, by 1914 to 8,300, by
1916 to IS,000, and by 1918 to 20,000
kilometres, or half the circumference of
the earth.

Radio telegraphy in other countries, par-
ticularly in Great Britain and the' United
States,' had in the meantime been passing
through a similar development, and a cor-
responding- station was in 19i1 installed at
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Sayville. During the War Nauen was,
of course, mainly used for military and
political purposes, wireless telegraphy then
affording the only means of communica-
tion Germany had with overseas countries.

However, in 1919, even before the con-
clusion of peace negotiations, the radio-
telegraphic connection with the United
States was resumed upon a suggestion
coming from the other side. The Trans -
radio Company of Wireless Overseas
Traffic, which had been founded in the
foregoing year and assumed- ownership of
Nauen, concluded a thirty years' agreement
with the Radio Corporation of America,
while the Reich at the same time granted
the company for the same period a licence
for the transmission of commercial and
political telegrams.

The rectifier plant of Short-wave Station No. 2

The technical development of the
station had in the meantime been
keeping pace with the extension
of its task. As far back as 1911,
Nauen's original equipment was
replaced by a Too -kilowatt trans=
mitter operated on the " musical
spark" system. In 1916 there
began the Iiigh-power develop-
ment. In 192o the construction
of the 'new main building was
completed, a beautiful architectural
creation by Muthesius, ' which
had been commenced four years
before.

Apart from the Nauen -transmitting
station, there is the Geltow, near Potsdam,
receiving post and the Berlin central service
office, which is located in Oranienburger-
strasse, on the premises of Post Office 24.
From this central service office the trans-
mitters installed at Nauen are operated at
a distance by means of morse keys, while
any telegrams arriving at the Geltow
receiving station are, by means of special
cables, led on to the central service office.

The Various Transmitters
The Nauen high -power wireless tele-

graph station at present comprises the
following transmitters :

One transmitter of 400 -kilowatt aerial
output, working on a wavelength of
acioo metres; this mainly serves for
traffic with the Far East, as well as for the
press and time services. One transmitter
of the same output on a wavelength of
13,000 metres; this, in the first place,
serves for communication with North
America. Two transmitters, each of 50
kilowatts, working on wavelengths of
6,50o and 5,60o metres respectively, used
for the European service.

South American Serv!ce
Plans were made in 1921 to develop the

station even further for communication
with' South America. A gigantic aerial
system was provided, which comprises :
Two masts each of 26o metres, each
weighing 36o tons; seven masts, each of 210
metres, each weighing 120 tons; and three
masts, each 15o metres, each weighing roo
tons.

Transmission on long waves between
Nauen and the Monte Gra.nde (near Buenos
Aires) wireless station only proved possible
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The transmitting apparatus and switchboard of No. 2 Short-wave Station

during certain hours of the day, and short
waves very opportunely came to the rescue.
In fact, Nauen was in rapid succession
equipped with no less than seven short-
wave transmitters, a wave of about
15 metres serving for the day and one of
about 25 to 3o metres for the night service.
Each of these transmitters has an aerial
output of 20 kilowatts and frequencies
intermediary between 20 million and
7.5 million cycles. They are each controlled
by quartz crystals and built up in seven
stages.

Beam Aerials
Beam aerials are used in connection with

these short-wave transmitters, and larger

The

Diagram of the aerial system

generators of the Nauen High -power Station

" beams " suspended from towers 75 metres
high are in course of building.

Apart from their use for wireless tele-
graphy, the transmitters also lend them-
selves to telephony and picture broad-.
casting. A wireless telephone system
between Germany and Buenos Aires has
been in existence since December last,
working most satisfactorily. Telephone
tests have also been made between these
short-wave . transmitters and Sydney,'
Australia, and Bangkok, Siam,

A private broadcasting station, a small
replica of Radio LL, Paris, has been in-
stalled at Cha.telineau, a suburb of Char-
leroy (Belgium).
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A Weekly Programme Criticism by Sydney A. Moseley'
IT gives me pleasure to start off the
1 week's chat by handing out a very
sincere bouquet. Fred Duprez is the
recipient, and he gets the award for
stepping into the breach.

Do you remember when he did it? It
was when a certain opera broadcast (I for-
get which) didn't come off, and the B.B.C.
were not aware that it wasn't to come off
until the last moment. Duprez, I under-
stand, happened to, be at Savoy Hill when
officials were beginning to fret and fume,
and without a moment's notice this most
competent comedian helped to fill the for-
bidding gap in the evening's entertainment.

His turn was extraordinarily good, and

Ann Suter-A Lissenden impression

although scme of us were probably dis-
appointed because the opera was not.

broadcast, I am sure Fred gave us all a
jolly time.

We have been treated lately to pro-
grammes which have been particularly
well thought out. One in particular was

Suitable . Songs-a light-hearted pro-
gramme." It was quite good. Out of a
most talented cast I think Jack Morrison
deserved the most praise.

Miss Spielman, who is giving most
inleteating talks on the problem of " House-

hold Fatigue," should not be allowed to
broadcast so early as 10.45 a.m. Why
remind housewives that the work they are
doing is fatiguing? I can see all our good
ladies laying down tools before long if
things go on like this !

Ann Penn gave us a fine turn from the
London Coliseum not many moons ago.
She is essentially the type of performer
who is bound to be effective on the wire-
less.

She needs no facial contortions or
physical mannerisms to get over. Her voice
is all that is necessary. It does the trick. All
her impersonations were excellent; but the
one which scored, in my opinion, was that
of Nellie Wallace.

Although I agree to a certain extent
with the correspondent whom I quoted
last week as saying that Sunday pro-
grammes are over -religious, I must say
that the parts devoted to lay music are at
times worth running five miles to hear.

The Wireless Military -Band programmes,
for instance, are always full of musical
plums, aided as they are by good vocalists.
All the following splendid numbers were
included in a recent broadcast : Liszt's
Rhapsody No. 2; "Ah fors e lui," from
Traviata; Introduction to Act III and
"Bridal Chorus" from Lohengrin; and
MacDowell's "Sea Pieces."

And, like a ghost that cannot be laid,
"The Londonderry Air" crept plaintively
into the scheme !

-
How music -lovers must have shuddered

when they heard 5GB's attempt to '-`jazz
the classics" And rightly. The classics
should not be hacked about by second-rate
dance -melody merchants. Probably a dance
band consisting of good musicians could
have carried it out without disgracing
themselves very much; but to select a
purely "straight" orchestra to syncopate
the music was fair neither -to highbrows
nor lowbrows.

There must be a general feeling of regret
that the B.B:C. Popular Orchestral Gbi -.
certs from the People's Palace are over.
They were excellent, and the final perform-
ance 'was a fitting ending to a memorable
series. _

The enthusiastic' burst of applause at
the opening notes of Doris Vane's encore,
"Down in the Forest," was due to the fact
that Sir Landon. Ronald was accompanying
at the piano.

4

By the way, weren't you a little dis-
appointed with Sir Landon Ronald's set-
ting to "Adonais," Shelley's lament on the
death of Keats? It didn't seem dramatic
enough, and at times was almost "pretty."

However, the performance as a whole
was really enjoyable.

Were you fortunate enough to hear the
Wireless Military Band play "Wee Mac-
gregor Patrol" one day last week? I have
heard "Wee Macgregor" played by all
sorts and conditions of bands, but never
have t heard it played with such a swing
and a lilt. Walton O'Donnell is to be
congratulated.

4
A correspondent from Northfields writes

me a plaintive note. He wants' to know
when "The Foundations of Music" series
will come to an end. In his own words, he
is "bored stiff."

Well, I am not in a position to give the
exact date of the expiration of this series,
but I understand that they will go on
until we know all there is to be known
about music !

Leonardo Kemp-Conductor of the Picca:Illy
Hotel Orchestra
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WHAT do you expect when you get
a portable set? Do you expect for
the same outlay as necessitated by

your home set, to get the same results
wedded to the advantages of portability ?
If so, you are probably disappointed.
To the many who have not yet seriously
turned their attention towards taking
radio out of doors it may be asked : Why
don't you work a portable ? The aspects
of the answer to this latter question are
manifold.

Perhaps you have one home set already,
and this may not be very suitable for
taking on picnic and river trips, and you
hesitate to spend more money in making
up a portable. Or perhaps two or more
years ago you heard a friend's portable set
working and the reproduction was so put
to shame by that of your own home set
that you said "No portables for me."
Well, now is the time to reconsider all such
early decisions.

Three Valves Only
Here we present the " Holiday Portable

Three." It is a very worthy candidate in

The set is of particu-
larly neat appearance

the number of portables which AMATEUR
WIRELESS is putting forward this summer
for selection by readers. In AMATEUR
WIRELESS No. 354 we described the " Arca-
dian Portable," an entirely self-contained
set in box form. Then we have the "Five
Guinea Portable," described in AMATEUR
WIRELESS No. 358, which is a simple two-
valver needing an external aerial and loud-
speaker. Again in No. 361 we have the
" Talisman Portable " which fills a niche
of its own.

These three preceding portables have,
of course, not supplied all needs, and in
this new "Holiday" set we are .striking
out along a new line. Briefly its salient
points may be summarised as follows :

The "Holiday Portable" has been de -

<.-0-0,000.<:><>00000<><>0.0<><><>00000.0<X>0-0000.0-0.0000

signed so that it can be used
either as an indoor or outdoor
set. As an indoor set you will
find it the very latest and most
up-to-date of "threes." It has
provision for a gramophone
pick-up, has one R.C. stage, a
volume control and a choke output circuit.
Altogether, as you can see, a proper set
for purity. The same purity is obtained
when the set is
worked out of doors.

It is unnecessary
to disguise the fact
that- this holiday set
is ideal for indoor
use, and that many
of the amateurs who
make it up will find
it used extensively
for ordinary pro-
gramme reception at
home. In fact this
is bound to be the
case, and unless the
constructor is the
possessor of a very
modern set incorpor-
ating those refine-
ments which are
given in this portable
set, he will find this
portable a conveni-
ence ' indoors. To
thousands of ama-
teurs the following
query may be ad-
dressed : Would you
not care to have an
up-to-date and effici-
ent three - valver
which includes every
device to give purity,
which allows you to
operate your gramo-
phone electrically
and yet which is
quite a self-contained
unit complete with
batteries and aerial?

The Circuit
If you care for technicalities and are not

concerned only with wielding a soldering

iron and screwdriver, just glance at the
theoretical circuit diagram. The frame
aerial is wound on a wooden former, which
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Elides inside the cabinet. On
this former are three windings;

one is the reaction section and
the other two sections are for
aerial tuning. The two tuning
sections are placed in parallel for
the short waves and only one

is used for the long waves. The wave
changing is effected simply by a push-pull
switch on the panel and the tuning section

is shunted simply by

Aerial
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LIST OF COMPONENTS
Ebonite or bakelite panel, IS in. by

6 in. (Raymond, Becol, Ebonart,
Paxolin).

.0005-mfd. reaction condenser (J. B.,
Fauna, Lissen, Igranic, Peto-Scott,
Burton).

r-meg. vol. control (Rotor Electric),
Two push-pull filament switches

(Bulgin, Trix, Lissen, Benjamin).
Single -circuit -closed jack (Lotus N.ro.4.-
Three valve holders (Wearite, Lotus,

Benjamin, Lissen, Trix).
.000r-mfd. fixed condenser (Dubilier

type 62o, Lissen, T.C.C.. Mullard).
.coo2-mfd. fixed condenser with

series clip (Dubilier type 62o, Listen,
T.C.C., Mullard).

.00s-mfd. fixed condenser (Lissen,
Dubilier type 6ro, T.C.C., Mullard)

y-megohm grid leak (Listen, Dubilier,
T.c.C., Mullard).

High -frequency choke (Peto-Scott,
Trix, Igranic, Burndept, Wearite).

r 5o,000 ohms resistance with holder

(Varley, Ready Radio, Mu:lard, Lissen,
Dubilier).

Low -frequency transfoxnaer (Lissen
Super, Ferranti, R.I., Philips, Mullard,
Igranic).

Output choke (Ferranti Br, R.I.,
Igranic).

z-mfd. fixed condenser (Dubilier,
Lissen, Mullard, T.C.C.).

i f -volt dry cell (Siemens).
Connecting wire (Clazite).
Three yards of thin flex (Lewcoflex).
Two red and three black wander

plugs (Clix). Two spade terminals (Clix).
Cone chassis complete (Squire P.W.

77, White Spot).
Loud -speaker unit (Blue Spot, Trio-

tron, Hegra).
Portable cabinet (Lock).
No. 23 enamelled wire (Leweos). -

Two 6o -volt H.T. batteries (Ever
Ready, Popular Portable).

2 -volt accumulator (C.A.V., type
zA.N.7, Ever Ready).

These two pictures show clearly the con-
struction of the actual receiver. It will
be noted that the layout is straight-

forward and the wiring very simple

a .0005-microfarad
fixed condenser.

 There is provision
for an external aerial
and earth. This can
be effected without
seriously affecting
the tuning range of
the aerial circuit be-
cause a small fixed
condenser is in the
lead from the aerial
terminal to the grid
end of the frame
windings.

The grid circuit of
the detector incor-
porates a .000i-

microfarad grid con-
denser, a 3-megohm
grid leak, a jack
switching arrange-
ment to allow the
inclusion of a gramo-
phone pick-up and
a r1/2 -volt dry cell,
which places a slight
negative bias on the
detector valve grid
when this stage is
used as the first L.F.
amplifier after the
pick-up.

The values of the
components in the
R.C. coupler are as
follows; anode resis-
tance 150,000 ohms,
coupling condenser

.005-microfarad, and the gaitl leak 1-
megohm. It will be seen that this latter
component is the winding of a potentio-
meter, the arm of which is connected to
the grid of the first L.F. valve.

This potentiometer is, of course, the
volume control on the panel and by con-
necting it in this way -the Volume can be
varied from maximum down to a mere
whisper, without any tonal change. This
is rather an important point because in
many sets, wherein the volume control is
wrongly connected, cutting down of the
signal strength also means cutting out the
bass notes, and as the volume decreases
the reproduction becomes tinny and un-
satisfactory.

L.F. Couplings
It will be seen that the coupling between

the L.F. valve and -the power valve is a
"super" transformer. In practice it is
found that a three-valver of this description
gives most satisfactory results with one
stage of resistance and one stage of trans-
former coupling. Particularly is this the
case in a portable receiver where two trans -

A back view of the Holiday Portable

former -coupled stages need careful design-
ing if they are to work properly (though
there should be no difficulty about this
and both the " Arcadian " and 'Talisman"
portables have the L.F. couplings arranged
in this way), and two resistance -coupled
stops may not give sufficient volume.

In the plate circuit of the power valve is a
choke output arrangement which although
perhaps adding a little to the-weight of the
whole portable is nevertheless a great
advantage, particularly if the set is used at
full volume on a near -by station, or with
external loud -speakers.

The receiver itself is built up in a more or
lees conventional fashion with the panel at
right angles to the baseboard. -.This

1
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" THE HOLIDAY PORTABLE THREE " (Continued from preceding page)

complete unit then slips inside the cabinet
and is supported on wooden fillets, on the
inside of the wooden former carrying the
frame aerial windings. The loud -speaker is
mounted on the front board of the cabinet,
and connections are made thereto by
means of flex from the components on the
receiver shelf.

The list of parts as shown on page 803
will be required for building the "Holiday
Portable Three." As usual the first men-
tioned component in each case is that used
in the original receiver and illustrated in
the accompanying photographs. Following
these are a number of alternatives having,
as near as possible, the same electrical
value, and these alternatives can be used
without serious Modification of the original
layout. A word of warning is perhaps
opportune when building a high-class
receiver such as this. Do not be tempted to
buy cheap parts of obscure Make or even
well-known parts if offered. at a cut price.
Cut-price articles are frequently factory
throw outs and the few shillings saved
may utterly spoil results. Therefore,
adhere to the list on the preceding page.

Construction
The first operation is to drill the panel

for the components, but they should not all
be mounted right at the start. As in most
portables there is not a great deal of room
to spare and so the construction cannot be
carried out in a haphazard manner. For
-afety's sake adhere to the following
scheme.

With the blueprint as a drilling template
(the print is available, price is. post free,
from Blueprint Department, AMATEUR
WIRELESS, 58-61 Fetter Lane, London,
E.C.4), drill the holes for the aerial tuning
condenser and reaction condenser, the
volume control, the two push-pull switches,
the- pick-up jack, aerial and earth sockets
and the fixing screw holes. Mount only
the two switches and pick-up jack, and
attach the panel to the baseboard.

Wiring
Now place in position the following parts,

from left to right of the baseboard, viewed
from the back of -the panel : Anode resist-
ance clips, H.F. choke, grid condenser and
leak clips, R.C. coupling condenser, and
the.three valve holders. As you will see from
the list of components it is recommended
that rigid insulated wire, such as Glazite,
should be used for connecting up and when
the foregoing parts are mounted, with the
blueprint used as a guide to the exact
positions, there is no reason why they
should not be wired up'so far. You will see
that the layout is such that very short and
direct wires are possible in most cases.
For the connections to the batteries below
and the loud -speaker and frame aerial, flex
leads are taken from the components.

When the foregoing parts have been con-
nected the remainder may be added in turn,
starting with the reaction and aerial
variable condensers and volume control
and finishing up with the output choke and
condenser, which should be the. last two

components to be wired up. in this way
you will find that there is no difficulty in
making proper soldered_ joints owing to
restricted space in which to handle the
iron; and whatever one's feelings may be
about soldering in a house set it is an un-
deniable advantage in a portable.

An alternative cone chassis-the White Spot

Endeavour to copy as nearly as possibl2
the original layout of the wiring as is
clearly shown on the blueprint. This is
important because towards the left-hand
side of the set, looking from the back, there
are a number of wires running parallel.
Some of these carry currents, some
L.F. currents and some D.C. currents and
unless the spacing is correct interaction
may be set up.

This " Holiday Portable " is being shown
at Messrs. Selfridge's Radio Department,
in the Somerset Street windows. Next week
the frame aerial will be described, and instruc-
tions will be given for working the receiver.

BLUEPRINT
N°A.W188 REACT/ON COND*4
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PRICES
60 -volt (reads 66) ...
xo-volt (reads 108)
36 -volt
6o -volt Super Power
0 -volt Grid Bias ...
41 -volt Pocket Battery (4/6 a dozen) each 5d.

Single Cell Torch Battery ... ... each 41d.

444 generating
pure power
in big cells

Steadily-sustainedly-noiselessly, the pure power flows
from the big cells of the Lissen Battery. There is
never a sign of ripple in it, never a trace of hum,
because it is chemically generated by a secret process
which Lissen alone know and use.
Right through the longest programme-through month
after month of use-the fine quality and absolute purity
of this current is maintained. It keeps loud -speaker
utterance clear and true, gives natural reproduction of
every note of music, every word of song.

Obtainable at every good radio dealer's-ask for Lissen
New Process Battery and be sure to take no other.

LISSEN LIMITED, 16-20, Friars Lane, Richmond, Surrey.
Managing Director : THOS. N. COLE.

Please Mention "A.W." When Corresponding with Advertisers
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VALVES -A GUIDE TO ASSIST
YOUR CHOICE

TIOT' do you choose your valves ? When
,fr'iling up a new set,. do you. go solely

by the' advice of your local dealer ? When
you are unlucky enough to burn out a valve,
do you take the old box to a dealer and ask
Jr a valve of a similar -type ?

These are haphazard ways of choosing.
In the following tables you will find cata-
ogued all 2- and 4 -volt valves of the most
prominent manufacturers available. If you'
use these tables correctly you will never
have any trouble in' picking the right Valve
--and that means that you will get the best
results from your set, for results depend so
much on the valves you use.

Take the 2 -volt table, for example, which

is first You will see that the valves 'are
graded, in order of their impedance, and
even the least technical listener knows that the
components connected to the anode of a valve
have to match the valve electrically.

This means that there must be a certain
relation petween the.i . impedances, and it is
this which determines in which position- a.
valve must be used. As a general rule, the
higher the impedance, the greater the ampli-
fication factor ; but there are other factors to
be considered.

Valvis with high impedances. are .used in
resistance -coupled" stages, those with imped-
ances of the order of 50,000 ohms sometimes
as R.C. icalves, but more frequently as high -

frequency amplifiers, while those .with imped-
ances of the order of 25,000 ohms are usually
general-purpose valves, and are suitable
either for high -frequency amplification or
detection. There are; however, general-pur-
pose valves with impedances so low as
24,000 ohms, and these are used as detectors,
sometimes with anode -bend rectification, and

--in some sets as the first L.P. stage.
Valves with impedances of about 5,000

ohms are power valves, while super -power
valves have impedances so low as 2,000
ohms. These remarks apply equally, of
course, to 2-, 4-, and 6 -volt valves. Screen -
grid valves and pentodes are available now
for all voltages, and details' of these will be
given rielY week.

TWO -VOLT VALVES : Three -electrode Types

Make. Impedance.
Amp.

Factor..
Fil.

Current. Type. Make. Impedance. Amp.
Factor.

Fil.
Current. Type.

Cleartron ... 250,000 CT215H Cossor ... 22,0oo io .2 2 IOLF
Dario 250,000 5o .06 RC Marconi ... ... 12,000 II .I DEL22o
Ediswan ... 150,000 3o .1 . RC2 Mullard ... 12,000 II .I PM i LF
Mazda ... ... 86,00o 40 .1 Wet° Osram ... 12,000 II .1 DEL2I0
Cosmos ... 70,000 35 .09 SPI6B Triotron... ... 11,400 8.5 .o6 TD2
Six -Sixty ... 68,000 35 .2 220RC Mullard ... ... 20,70o 13.5 .25 PM2DX
Ediswan ... 67,000 40 .2 RCzio Cosmos ... 20,000 9 .09 SPI6R
Cossor ... ... 60,000 40 .I 2I0RC Six -Sixty ... ..7,300 6.4 . t 5 215P
Mullard.... ... 51,000 36 .1 PM IA Mazda ... ... 7,000 7 .15 LF225
Marconi ... ... 50,000 35 .1 DEH2ro Ediswan 6,600 8 .15 PV215
Osram ... ... 50,000 - 35 .r DEH2ro Triotron... ... 6,25o 5 .1 ZD2
Triotron... ... 46,000" 46 .07 WD2 -Cleartron ... 5,0oo 3.5 .3 CT15 X
Mazda ... ... 28,000 20 .1 HF2 to Cossor ... ... 5,000 5 .2 220P
Six -Sixty ... 27,000 13 .2 2 roHF - Marconi ... ... 5,000

- 7 - .15 DEP2 r 5
Ediswan ... 25,00o 20 .1 HF2to Osram ... 5,000 7 .15 DEP215
Marconi ... ... 23,000 20 .2 HL2ro Cosmos ... 4,500 6.5 .2 SPI8RR
Osram ... 23,000 - 20 .1 HL2 ro Dario ... 4,500 9 ,28 SP
Mullard ... ... 22,500 28 .2 PM' HF Mullard ... 4,400 7.5 .2 PM2
Cossor ... ... - 20,000 15 .1 2 IOHF Cossor ... ... 4,000 8 .3 220P
Dario r... ... 20,000 12 .05 GP - Six -Sixty ... 4,oco 3.9 .3 230SP
Triotron... ... 20,000 9 .2 Tro ' Triotron ... ... 3,750 6 .2 UD2 '

Triotron... ... 20,000 26 .07 HD2 Mazda ... ... 2,9oo 4 .27 P227
Cleartron ... x 8,000 7.5 .15 CT r 5 Ediswan 2,700 3 .25 PV225
Six -Sixty ... 28,00o 8.5 .z 2 roLF Mullard ... ... 2,60o 5.4 .3 PM25z
Cosmos ... ... 17,600 16 .09 SP16G Marconi ... ... 2,500 r4.4 DEP240 '
Triotron... ... 15,000 20 .12 SD2 Osram ... ... 2,50o 4 .4 DEP240
Mazda ... ... 24,000 13 .1 GP2 IC/ Cossor ... ... 2,000 4 .3 230XP
Ediswan 23,00o 23 .1 LF2 To

. .

FOUR -VOLT VALVES: Three -electrode Types

Make. Impedance.
Amp.

Factor.
Fil.

Current. Type. Make. Impedance.
Amp.

Factor. Current. Type.
Dario ... 150,000 50 .07 RC Osram 8,5oo - 15 DEL4 To
Mazda ... 100,000 40 .075 RC4o7 Cleartron 8,000 4 .15 CTroX
Six -Sixty 64,000 34 .075 4075RC Six -Sixty 8,000 7.3 .1 410P
Ediswan 61,00o 40 .1 RC4.20 Triotron 7,70o [5.5 .14 SD4
Cossor 60, ooc, 40 4.2oRC Mullard .7,500 25 . PM4DX
Marconi ... Co,000 40 .1 DEH4 Ica Mazda 5,700 8 .075 LF4o7
Osram Co,000 40 .1 DEH4io Ediswan 5,500 5.5 .r PV4ro
Mullard 55,000 38 .075 PM3A Marconi ... 5,000 7.5 .r DEP4 ro
Triotron 46,000 46 .07 WD4 Osram 5,000 7.5 DEP4 ro
Ediswan 22,000 25 .r HF4ro Dario ... _4,500 9 .I SP
Mazda ... 21,000 28 .075 HF407 Ediswan 4,500 . LF4 roA
Cossor 20,000 20 4 roHF Mullard 4,450 8 .I PM4
Dario ... 20,000 12 .05 GP Cossor 4,00o 8 .1 410P
Six -Sixty 16,500 13 .075 4075HF Triotron 3,750 6 .1 UD4
Cleartron 15,000 7.5 .r CTro Six -Sixty 3,600 3.2 .25 42,5SP
Mazda ... 14,000 24 .075 GP4o7 Mullard 3,500 3.15 .25 PM254
Mullard 13000 24 .075 PM3 Mazda ... 2,900 5.5 .15 P415
Triotron 13,000 13 .07 AD4 Marconi ... 2,250 4.5 .25 P425
Ediswan 10,500 23 .r LF4ro Osram 2,250 4.5 .25 P425
Triotron 9,000 9 .07 RD4 Triotron . . 2,200 6 .15 XD4
Cossor 8,500 15 .t 4 roLF Cossor 2,000 4 2.5 415XP
Marconi ... 8,500 15 .r DEL4io Ediswan 2,000 3 .25 PV425

Details of Six -volt Three -electrode, Screen -grid and Pentodes of all types will be given in our next issue
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"ALL POSITION"
ACCUMULATORS

NON -SPILLABLE
FOR ALL PORTAILE RECEIVERS

JELLY ACID
keeps the plates
completely immers-
ed in electrolyte
with the battery in
any position, and
full capacity is ob-
tained in all posit-
ions even whencom-

pletely inverted.

A C.A.V. Jelly Acid
Cell is specified for
the HOLIDAY
PORTABLE THREE
described in this

issue.

The C.A.V. Jelly Acid Battery is making a strong appeal to users
of Portable Receivers. They VI' not merely adaptations of a

standAre, eeit, but specially constructed with exclusive devices
Which in conjunction with the specially prepared C.A.V.

jelly acid enable them to claim preference over other
non -spillable types.

Catalogue No. 0 will be forwarded upon application.

gnaw' veilsGiV;
Ac TON. LONDON, NA/ 3

HERE IS THE
OAK WIRELESS CABINET

YOU ARE LOOKING FOR
Do not put a fine piece of
work into a fourth -rate box

Install a "LANGMORE"
and be proud of your set.
These cabinets are made
in the following sizes:-
No. 1. Panel, it in. x 7 in.

Cabinet, 2 ft. 6 in.
high, t ft. S in.
wide, 12 in. deep.

No.2. Panel, 13 in. x 7 in.
Cabinet, a ft. 6 in.
high, t ft. so in.
wide, 12 in. deep.

No.3. Panel, as in. x 7 in. \
Cabinet, a ft. 6 in.
high, 2 ft. r in.
wide, 12 in. deep.

No.9. Panel, 18 in. x 8 in.
Cabinet, 3 ft. high,
1 ft. 10 in. wide,
12 in. deep,

All the above with Battery Shelf, en-
closed back and sides, and double doors

in front of same, 10'. extra.

PACKED and SENT CARRIAGE PAID to
ANY ADDRESS in GREAT BRITAIN

All are fitted with hinged top, heavy base-
board, etc., and a tray underneath gives
accommodation for batteries. London
made. Highly finished in Jacobean style.

Please note this price does not include Panel.
Other sizes and styles, prices on application. Trade enquiries invited.

Nos. I & 2

27/6
Each

Nos. 3 & 4

32/6
Each

THE MISCELLANEOUS TRADING CO. LTD.
'Phone: Hol. 1891. 143 High Holborn, London, W.C.1

Jelly Acid Cells have
been manufactured
by us for many im-
portant purposes for
several years past,
and are still themost
satisfactory non -
spillable type avail-,

able to -day.

Obtainable from
C.A.V. Depots,
Battery Service
Agents and all Wire.

less Dealers.

THE " WHITE SPOT " CONE
CHASSIS IS SPECIALLY DESIGNED
TO GET THE BEST POSSIBLE RE-
SULTS FROM "BLUE SPOT" UNITS

R
E
C
0
M
M
E
N
D
E
D

B
Y

BRITISH MADE

A
M
A
T
E
U
R

I
R
E
L
E
S
S

Now made in two models:
"POPULAR," with special fabric suspension and polished front ring, assembled

complete ...
.FabricSuspended Cones, to fit any existing "White Spot" frame, at 3/6 each

Fitted by anyone in a few minutes.
"_SUPER," with rich gold fabric suspension and brown finished front ring,

assembled complete ... 18/6 -,ach
Stands to fit either of above ... ... 2/6 each

If you want to hear the bass, get particulars of our Corner Baffle.
"White Spot" Chassis can be obtained from any Retailer, or from

WOLVERHAMPTON DIE CASTING Co.
Great Hampton Street, Wolverhampton.

Mention of "Amateur Wireless" to Advertisers will Ensure Prompt Attention
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RULES.-Tlease write distinctly, and keep to the point. We reply promptly by post. Please give all necessary details. Ask one
cuestion at a time toensure a prompt reply, and please put sketches, layouts, diagrams, etc., on separate sheets containing your name
red address. See announcement below. Address Queries-Asp:racist WIRELESS Information Bureau, 58/61 Fetter Lane, London, E.C.4

Frame -aerial Types.
Q.-I am about to Make up a portable set, but

before deciding upon the type of cabinet, I wish
lo know Which is the most efficient type of frame
aerial, the box type or the pancake type ? I ask
this question because there seems to be a diversity
of opinion among my acquaintances.-G. 4.
(Wrotham).

A.-From the theoretical point of view, the
box -type frame aerial is the more efficient type,
inasmuch as in this type all turns of wire in
the frame aerial accept energy from the
stations it is desired to receive when the frame
is arranged in the direction of the transmitting
station. In the case of the pancake or multi -
layer frame aerial, the outside turn of the
winding is the only one that actually presents
a surface to the wave -front and the turns
behind it are more or less shielded from the
wave -front by the first turn. In actual practice
there is very little to choose between the two
types of frame winding, owing to the fact that
with most portable sets the dimensions of the
frame windings are so small.-C. L.
Neutralising Your Set.

Q.-I have worked a neutralised receiver for
some time, but not knowing the correct procedure

to adopt to neutralise the set, I am afraid I have
tteivr obtained the results of which the set must

.,A/ VV V V \°1 / /
When Asking
Technical Queries

PLEASE write briefly
and to the point

A Fee of One Shilling (postal order
or postage stamps) must accompany
each question and also a stamped
addressed envelope and the coupon
which will be found on the last, page.
Rough sketches and circuit diagrams
can be provided for the usual query fee.
Any drawings submitted should be sent
on a separate sheet of paper. Wiring
plans and layouts cannot be supplied.

be capable. Can you advise me how best to
neutralise ?-j. K. (Middlesex).

JUNE 8, 1929

A.-The first thing to do is to tune in the
local or nearett 34.-.a.tion to maximum strength.
Keep the reaction control set Minimum. If
the set tends to oscillate disregard this,
see that the tuning controls are arranged so
that the station being received is at the maxi-
mum point of strengfh. Now either switch off
the filament current to the H.F. valve or, if
there is no rheostat, disconnect one of the
filament wires going to the H.F. valve holder.
Signals from the local station will still be
heard, but much weaker of course. Turn the
knob of the neutralising condenser until these
signals are either completely eliminated or
reduced to the minimum strength. The fila-
ment lead to the H.F. valve can now be con-
nected up once more or the rheostat turned on
and the receiver will be properly neutralised
for the band of wavelengths which the tuning
coil covers. If another tuning coil is inserted;
then the procedure of neutralising must be
again carried out with the different coil. if
there are more than one H.F. stage, then, when
the first valve is neutralised, its filament circuit
should be completed and the filament of the
second H.F. valve switched off and this valve
neutralised in the same way as the first
valve.-C. L.

"A.W." TESTS OF APPARATUS
Conducted by our Technical Editor, J. H. REY NER, B.Sc. (Hons.), A.111.1.E.E.

Ready -Radio Resistance
THE importance of filter circuits in the

high-tension leads of high -frequency
amplifiers has already been discussed in
these columns. It was stated that such a
filter functions in a similar manner to the
type used in a low -frequency amplifier, the

Ready Radio 500 -ohm fixed resistance for
filtering. It is wound with Eureka wire

difference being that in the former case
it is used to prevent high -frequency oscilla-
tions, and in the latter low -frequency
oscillations being produced.

This wee -lc we have tested a neat little
filter resistance made by the Ready Radio

Co., of 159 Borough High Street, S.E.I.
This consists of a cartridge similar in 'size
and appearance to the normal grid leak.
The base is mounted in a special holder,
which comprises two pins mounted on an
attractively finished insulated material.

The resistance of this cartridge is labelled
as 500 ohms; actually we found that it
had a value slightly exceeding 500 ohms.
The difference is immaterial in practice.

A dissection of the cartridge showed
that the material employed comprises a
length of Eureka wire wound inductively
on a wooden former having a diameter
similar to that of a match -stick. It should
be almost impossible to burn the com-
ponent out or to change the resistance
value by burning off the insulation, due
partly to the fact that No. 42 gauge wire
is employed and that the winding is placed
in a single layer without any covering. In
our experiments we actually passed over
5o milliamps through the resistance with-
out causing any change in its value or any
sign of breakdown.

This component may be recommended.

Langmore Wireless Cabinets
MANY constructors of sets do not con-

sider the question of a suitable
bcabinet to house their receiver when uilt.

After spending a considerable amount of

tmrl

A typical Langmore
receiver cabinet
with a shelf for

batteries

time and trouble making a good set it
surely deserves to have a good home. We
think the need is met by the Langmore
wireless cabinets, made by the Miscellaneous
Trading Co., Ltd.

These cabinets are extraordinarily well
made and finished, and are made in four

(Continued on page 812)
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DR. NESPER
TEKADE

TRICKLE CHARGER
100v. to 125v., and 200v. to 240v. A.C.

For Charging
2- and 4-v.

Accumulators.

29/6
For Charging
2-, 1- and 6-v.

Accumulators.

38/6

FOR PORTABLES
The two Squire loud -speaker
cradles and cones illustrated
here are a definite improve-,
ment on the average type
of loud -speaker hitherto
available for receivers. The

- Squire polished aluminium
cradle is very light, does not
cause aerial interference, and
is notable for its rigidity and

compactness.
P.77. The Squire Universal model
complete with latest type vellum cone
and cradle suitable for taking Blae

Spot, Triotron and other units.
Rote: This unit is only 21" deep
and is specially suitable for
inclusion in Portable Receivers.

Cradle complete 18f 6with Cone . .

97. This is another Squire model suitable for general
use, and takes a 91" cone. Has standard fitting for
Flue Spot, Triotron and other units. Special model for

Hegra unit.

Cradle complete with latest 151.
type Vellum cone

A Squire unit similar to this is specified for the r4, -
Holiday Portable in this issue of Amateur Wireless

FREDK.

SQUIRE
24, LESWIN ROAD, LONDON, N.I6
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Simply fix plug into lampholder, then attach spade terminals to N
accumulator and switch on.

P, A 4 -volt accumulator can be charged any time the Set is not in use at f41cost of Id.
ASK YOUR DEALER

DR. NESPER LTD.,
Colindale Avenue, Hendon, London, N.W.9

.11111,4 AVM& Illaralk

Have you heard the

13IAJE 1130-1 66A

brother to the
famous 66K P

The Blue Spot 66A is exactly the same as the
wonderful Blue Spot 66K Unit but without the
adjusting device. In particular the 66A is the
Ideal unit for the portable set because it has
been adjusted by experts to the very closest
possible limits, and requires no further atten-
tion whatever to reproduce the finest quality
of music or the purest form of speech.

It will give splendid results on any normal
H.T. voltage, and is one of the most'sensitive
units available. Price 21 /6.

F. A. HUGHES & CO., LIMITED.,
204-6 GREAT PORTLAND ST., LONDON, W.1

Distributors for Northern England, Scotland and North Wales
H. C. RAWSON (SHEFFIELD & LONDON) LTD., 100
LONDON ROAD, SHEFFIELD; 185, PRINCESS STREET,

MANCHESTER.

hgggEtillUNUEEDMINIERICIMEtt,Myt01121111121111310011021111COMICER

You will Help Yourself and Help_ U$ by Mentioning "AM," to. Advertisers



(2) The 50 -watt "Power" Rheostat
7/6 each. One hole fixing.
For power amplifiers. Will carry
as much as 7 amps. 10 sizes.

(3) HEAVY DUTY ROTOR -OHM
Especially for eliminators. 5,000
ohms to ICI megohms. As used by
leading manufacturers. 7/6 ea.

entaaarWirek,$) 810

12(TDIOGR(IMIS
THE thanksgiving service for the King's

recovery, to be relayed from West-
minster Abbey on June 16, at II a.m., will
be transmitted from all B.B.C. stations as
well as from 5SW (Chelmsford).

On June 21, 2L0 and 5XX will transmit
an excerpt from the musical comedy,
Mr. Cinders, as performed at the Adelphi
Theatre. The cast includes Jack Melford,
Basil Howes, Lorna Hubbard, and Binnie
Hale.

The Covent Garden opera season ter-
minates on June 28, when the B.B.C. will
relay an act of whatever opera has been
chosen for the occasion.

A revival of Oscar Wilde's brilliant
comedy, The Importance of Being Earnest,
is promised by the Birmingham studio for
relay to 5GB on June 20.

Apart from early -morning concerts from
some studios, the German transmitters
have fixed the following late musical enter-
tainments for the month of June : Ham-
burg (6th), Berlin (8th), Breslau (12th),
Koenigsberg (19th), Munich (18th), Frank-
furt -on -Main (22nd), Stuttgart (26th), and
Leipzig (28th). The broadcast starting on
the above dates at 12.30 a.m., lasts for a
full hour; it will be transmitted by both
main stations and their respective relays,
and will consist of light popular vocal- and.
orchestral music.

According to the latest statistics, there
are now 16,928 licensed amateur trans-
mitters in the United States of America.

Japan, at the end of 1928, had 532,00o
licensed listeners, of which roughly 280,000
resided in the Tokio district, a further
138,000 being served by the Osaka broad-
casting system.

A vaudeville programme arranged for
transmission from 2L0 and 5XX, on
June 17, will feature a famous Up -river
cabaret. Amongst the artistes to be heard
on that evening are Keith Wilbur, the New
Zealand mimic, and possibly Melville
Gideon and Tommy Handley.

As in previous years, the B.B.C. will
relay a portion of the Aldershot Command
Searchlight Tattoo, which opens at the
Rushmoor Arena on June 18. The trans-
mission will be made from 9.35 to 9.55 p.m.,
and again from 10.47 to the end of the grand
finale. In the musical part of the pro-
gramme some twenty-two bands, drum-
mers of eleven regiments, and a whole
"battery" of bugles will take part.

Tests with the Baird television apparatus
in Berlin, which had been discontinued for
some weeks, have now been resumed, and
it is expected that a public demonstration
may shortly be made through the Witzleben
broadcasting transmitter.

PHOHI (Huizen) is the call sign of the
high -power short-wave Dutch transmitter
erected on the borders of the Zuyder Zee.
The initials stand for Philips-Holland-
Indien-Rundfunkgesellschaft. The power of
the station is 6o kilowatts and transmis-
sions are made on 16.88 metres. PCJ
(Hilversum) was erected by the same firm.

In the course of thirteen months the
Detroit (U.S.A.) police authorities effected
six hundred and five arrests through the
assistance of eight mobile radio trans-
initting and receiving stations. In some
instances the capture of the criminals was
carried out within a few minutes of the
reception of orders sent out by Central
Headquarters.
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The Soviet authorities formally opened
on May 8 last a powerful tele'phony trans-
mitter at Khabarovsk on the borders of
Manchuria (Asia) for the purpose of broad-
casting propaganda programmes in the
Chinese, Korean, and English languages.

The Universal Broadcasting System of
Philadelphia has made an application to
the Federal Radio Commission at Washing-
ton for short-wave channels- fcIr the repro-
duction of French and German programmes
in America. WCAU, Philadelphia, would
be the key station for the oversea service.
It was stated that there would be no
attempt to cover England, which is already
sending through the National Broadcasting
Company in New York.

Following the winding up of the Radio
Peredacha and the taking over of all broad-
casting stations by the Soviet Posts and
Telegraphs, the power of the Leningrad
transmitter has been gradually raised to
20 kilowatts. No interval signal is used,
but the broadcast may be identified by a
call frequently repeated, namely :
" Sloochaite ! Sloochaite ! Govorite Leningrad
dlina volny teeseeatcha metrov" ("Listen !
Listen ! This is Leningrad calling on
L000 metres ").

It is seldom that an English composer is
called to a foreign broadcasting station to
conduct his own works, but on June 4,
according to the P.T.T. Lyons programme,
Mr. Ketelbey will personally direct at that
studio a rendering of his most popular
melodies.

According to the new Prague Plan,
Belgium is to be granted an additional
exclusive wavelength, namely, 208 metres,
which may eventually be used for broad-
casts in the German language, destined to
the inhabitants of Malmedy, Eupen, and
other German-speaking districts, conceded
to Belgium after the Great War.

Following the example set by Berlin,
the Hamburg broadcasting studio has
resumed its early week -end musical enter-
tainments. A concert may now be picked
up from that station, or through one of its
relays, on Sunday mornings at 6 a.m.
B. S .T.

ROTOR -OHMS
The latest in Variable Resistors

Used by the leading manufacturers in Great Britain
THE POPULAR

,p. VOLUME CONTROL
' 2 Terminals 5/9 3 Terminals 6/6

Tye. Ohms. Milliamps.
0-2,000 37.5
0-5,000 23.0

G. 0-10,000 x6.5
11. 0-25,000 00.5
C. 500-50,000 7.5
D. 10,000-70,000 2.0
B. 7,500-100,000 5.o
J. 0-200,000 4.0
L. 0-500,000 2.5
M. Megohm x.3
A. 1/10-7 Megohms 0.2

As specified on page 8oz.

1

ROTOR ELECTRIC LTD,
2)3 Upper Ilathbone Place, London, W.1.

Tele¢hons: 'Grams:
Museum 2641. Rotorstat. London.

CONCEALED

PIGTAIL

"DE LUXE"
LOG CONDENSER

The SMALLEST, LIGHTEST
SINGLE and most EFFICIENT CON -SCREW

BRAKE
FRICTIOA DENSERS obta:nable.

WEIGHT

43/4 OUNCES

PRICE

6/-
each

Specified in the "Holiday
Portable Three," the "1929
Chummy Four," and all

leading circuits.

THE FORMO CO.
CROWN WORKS,

Cricklewood Lane, London, N.W.2
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(Broadcasting

Kilo- Station and Power
Metres cycles Call Sign (Kw.)

GREAT BRITAIN
25.53 zz,75r Chelmsford

(SSW) 15.0
243.9 1,230 Newcastle (SNO) 1.0
258.6 x,r6o.x *Leeds (2LS) 0.13
288.5 .r,o4o *Sheffield (6LF) 0.13
288.5 1,040 *Bournemouth

(6BM) 1.0
288.5 1,040 *Edinburgh

(2E11) 0.35
288.5 z,o4o *Hull (6KH) 0.2
288.5 1,040 *Dundee (2DE) 0.13
288.5 2,040 *Liverpool (6LV) 0.13
288.6 2,840 *Stoke-on-Trent

(6ST) 0.13
288.5 1,040 *Swansea (5SX) '0.13
288.5 1,040 *Plymouth(5PY) 0.13
294.1 2,020' *Bradford (2LS) 0.13
302.6 991.2. Belfast (2BE) -1.0
311 964 Aberdeen (2BD) 1.0
323 928 Cardiff (5WA) 1.0
358 838 London (2L0) 2.0
378 793 Manchester

(2ZY) 1.0
401 748.3 Glasgow (5SC) 1.0
482 622 Davehtry Ex.

(5GB) 17.0
1,566.5 191.5 tDaventry

(5XX) 25.0
* Relay stations. tRelays 2L0.

AUSTRIA
250 1,200 Linz 0.5
283 .r,o6o Innsbruck 0.5
354.2 847 Graz 3.0
456 694 Klagenfurt 0.5
520 577 Vienna 20.0

BELGIUM
230 1,300 Chatelineau , 0.25
249 1,203 Schaerbeek-

Brussels 0.5
250 1,200 Ghent 0.5
280 2,070 Liege 0.5
512 586 Brussels 10.0

CZECHO-SLOVAKIA
265 1,128 Kosice 2.0
278 1,080 Feriby (testing) 12.0
306 98o Bratislava 4.0
343 873 Prague (Praha)
432.3 694 Brunn (Brno) 2.4

DENMARK
330 883 Copenhagen

(Kjobenhavn) 1.0
1,158 259 Kalundborg 7.5

ESTHONIA
408 735 Reval (Tallinn) 1.3

FINLAND
374 Soo Helsingfors

(Helsinki) 0.8
1,5t0 goo Lahti 20.0.

FRANCE
175 1,714 St. Quentin 0.25
212 1,415 Fecamp 0.3
211.3 1,420 Beziers 0.1
238 2,260 Bordeaux (Radio

Sud-OueSt) 2.0
240 1,25o Radio Nimes 1.0
241 z,zzg Lille (PTT) 0.8
250 1,196 Juan-les-Pins 0.4
254 2,.(80 Rennes (PTT) 1.0
255 2,175 Toulouse (PTT) 1.0
268 1,128 Strasbourg 0.3
274 1,092 Limoges (PTT) 0.5
285 1,050 Montpellier 1.5

1.5
4.0
0.7

250 1,200 Cassel 0.7
263.2 1,140 Cologne 4.0
267.8 1,120 Muenster 1.5
275 1,090 Kaiserslautern 1,5
280.4 1,070 Konigsberg 4.0
283.1 r,058 Berlin (E) . 0.7
283.1 1,058 Stettin 0.7
283.1 1,058 Magdeburg 0.7
317.5 945 Dresden 0.75
320 937 Breslau 4.0
326.4 919 Gleiwitz 6.0
329 gro Bremen ' 0.75
361.9 829 Leipzig 4.0
374.1 802 Stuttgart 4.0
391.6 766 Hamburg 4.0
427 711 Frankfurt 4.0
455.9 654 Danzig 0.75
456 5r Aachen 0.75
462.2 649 Langenberg 25.0
476 630 Berlin 4.0
638 558 Munich 4.0
566 530 Augsburg 0.5
566 530 Hanover 0.7
577 520 Freiburg 0.7

1.651 181.7 Zeesen 20.')
1,051 282.7 Norddeich 10.0

ST TELE ONY
stations classified by country and in order of wavelengths)

Metres

468.8
1,350
1,473
1,749
1,825

Kilo- Station and Power
cycles Call Sign (Kw.)

292 1,028 Radio Lyons 1.5
300 996 Bordeaux (PTT) 0.5
305 982 Agen 0.3
309 970 Vitus (Paris) 2.0
318 943 Marseilles (PTT) 0.5
335 892 Petit Parisien 0.5
352 857 Algiers (PTT) 2.0
368 815 Radio LL, Paris 1.0
384 784 Toulouse (Radio) 9.0
413 725 Radio Maroc

(Rabat) 2.0
429 699 Grenoble (PTT) 1.5
436 687 Radio Flandre

Lille 0.5
446 672 Paris (Ecole

Sup., PTT) 0.7
640 Lyons (PTT) 5.0
222 Tunis (testing)
103 Eiffel Tower 8.0
278 Radio Paris 8.0
164 Radio Carthage

(Tunis)

GERMANY
219 1,370 Flensburg
240 1,250 Nurnberg
250 1,200 Kiel

GRAND DUCHY OF
LUXEMBOURG

1,220 245 Radio Luxem-
bourg 0.5

HOLLAND
31.4 9,554 Eindhoven

(PC J) 25.0
338.3 891.5 Huizen (until

5.40 p.m. B.S.T.) 5.0
1,076 278 Hilversum

(ANRO) 5.0
1,840 162.5 Huizen (after

5.40 p.m. and on
Sundays 5.0

1,846 162.5 Scheveningen -
haven 5.0

HUNGARY
648 548 Budapest 15.0

ICELAND
333.3 000 Reykjavik 1.0

IRISH FREE STATE
222.2 1,350 Cork (5CK) 1.5
411 73o Dublin (2RN) 1.5

Metres
Kilo- Station and Power

cycles Call Sign (Kw.)

ITALY
278 2,073 Turin 7.0
333 goo Naples (Napoli) 1.5 
387 775 Genoa (IGE) 3.0
432 677 Rome (Roma) 3.0
450 666 Bolzano 0.3
503.5 596 Milan 7.0

308.3
450
582

529

2,000

242
297
365
387
456
456
456
496
677

314
337
415.5
450

1,397

JUGO-SLAVIA ,

973 Zagreb (Agram) 1.25
668 Belgrade 4.0
515 Ljubljana 5.0

LATVIA
567 Riga 2.0

LITHUANIA
150 Kovno 15.0

NORWAY
1,240 Rillkall 1.0
1,010 Notodden 0.7

82o Bergen 1.0
774 Fredriksstad 1.0
657 Tromso 1.0
657 Aalesund 1.0
657 Porsgrund 1.0
604 Oslo 1.5
519.9 Hamar 0.7

POLAND

890
Cracow 1.5
Posen 1.5

722 Kattowitz 10.0
658 Wilno 1.5
214 Warsaw 10.0

PORTUGAL
317.5 945 Lisbon CTIAA (Wed)

and Sat.: 10 -midnight)
ROUMANIA

395 757 Bucharest 4.0
RUSSIA

492 609 Kharkov (NKO) 5.0
825 363.6 Moscow (PTT) 25.0
925 323 Hoinel 2.5

1,000 299 Leningrad 20.0
1,440 208 Moscow 30.0
1,614 178 Kharkov 15.0

SPAIN
277.8 2,080 Barcelona

(EA J13) 10.0
314 956 Oviedo (EA J19) 0.5
324 926 Almeria (EA JI8) 1.0
346.8 865 Barcelona (EAJ1)10.0
369 811 Seville (EA J5) 0.5
400 75o Radio Espafia 1.0
405 740 San Sebastian

(EAJ8) 0.5
421.7 703 Madrid (EAJ7) 3.0
456 658 Salamanca

(EA J22) 0.55
SWEDEN

261 1,150 Horby 10.0
205 1,130 Trollhattan 0.4
333 goo Falun - 0.5
850 858 Goteborg 6.0
437 686 Stockholm 1.5
550 546 Sundsvall 1.0
770 390 Ostersund 2.0

1,200 250 Boden 2.0
1,345 223 Motala 30.0

SWITZERLAND
406 739 Berne 1.0
496 604 Zurich 0.6
680 441 Lausanne 0.6
760 395 Geneva 0.5

1,010 297 Basle 0.25

TURKEY
1,200 250 Stamboul 5.0
1,809 264 Angora 5.0

CHIEF EVENTS
OF THE WEEK

LONDON AND DAVENTRY (5XX)
June io Vaudeville programme.

II Covent Garden opera.J 12 Minna Von Barnhehn, a comedy by Lensing.
" The Cabman's Shelter," by A. J. Alan.

14 A light symphony concert.
15 " More Djinn and Bitters."

DAVENTRY EXPERIMENTAL (5GB)
June 12 "Micro-Phun," a song and laugh show, by

Edmund Wynschenk.
13 The Island Princess.

5 Vaudeville programme.

MANCHESTER
June 9 In a Persian Garden, a song cycle: music by

Liza Lehmann. ;

NEWCASTLE
June 14 A concert from the North-East Coast Exhibi-

tion.

ft 13

On the roof of a community house in
Moscow some fifty 'aerials have been
erected for the use of the tenants. Of these,
forty-six are owners of simple crystal sets
for the reception of the local programmes,
and it is stated that their reception is not
hampered by the other four possessors of
valve receivers !

In the summer -term broadcasts co
Scottish schools a prominent feature will
be a series of concerts under the general
title of "Music We Should Know " Con-
certs are set apart for the works of Mozart,
Grieg, Brahms, Tchaikowsky, and Sullivan,
while one will deal with "Music of To -day"
and another with "Favourites."

tzeillillE RIB 4101tif
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Why Celestion has come
tomean "The. Very Soul

of Music:"

Celestion possesses the
most exclusive feature
that it is possible for any
reproducing instrument
to possess REALISM.

The only sure proof of
our Statement is to hear
Celestion yourself. You

can do so without obliga-
tion at any good Wireless
Dealers. Models range
from £5 10s. Od. in oak
or mahogany. British
Throughout. Made under

Licence.

Model C12

ELESTION
EOs

LOUD SPEAKERS

Zf'

Very Soul of Music%
Lt/7.-

(-=-4-9 The new Celestion Booklet is
E.:712- free and gives you briefly and 1-_--

interestingly all particulars. E -4 -Di

Write to
CELESTION LTD. (DEPT. J),

KINGSTON -ON -THAMES

SHOWROOMS:
106 VICTORIA STREET,

LONDON, S.W.1

WHEN A BETTER LOUD SPEAKER4
IS MADE-CELESTION WILL

ENE MAKE IT.
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A REALLY HANDSOME
CASE FOR YOUR

WAT E S
VOLT -AMP
RADIO TEST METER

The many thousands who use a Wates Meter
have no doubt, felt the need for a handy con-
tainer for this instrument when not in use.
This handsome case has been specially
designed for the purpose and is now available
at 2/6 by post direct or from the usual dealers.
Substantially made with mottled black finish
in keeping with the smart crystallised black
of the meter, and with purple plush base and
satinette lined lid. Well made fittings, is a
really attractive and altogether useful ac-
cessory. Supplied separately or together

with meter.

3 READINGS ON ONE DIAL!
AMAZINGLY ACCURATE AND
IS THE IDEAL INSTRUMENT
FOR TESTI NG ELIMINATORS.

THE WATES ELIMINATOR VOLTAGE TEST
Remarkably accurate readings can be obtained
from eliminators with the Wates 3 in 1 Meter
using the new Wates testing formula, which
is now supplied free in leaflet form with each
meter and is available free to every user of a

Wales Meter.
Those who possess Wates Meters are invited

to apply at their dealers for this form.
READINGS

0-150 VOLTS PRICE
0-6 VOLTS
0-30 MILLIAMPS
Crystallised black
finish. Fully guar- Complete with
anteed. Can be used instructions.

as a Pole Finder. Case 2/13 extra.

8/6
THE STANDARD WET BATTERY CO. (Dept. A.W.)
184-188 SHAFTESBURY AVENUE, LONDON, W.C.2

MB

22in. LINEN SPEAKER
(OTHER SIZES TO ORDER)

Full Constructor's Kit. Complete even to nails and
Screws.

Special Baffle 4/6, Rubber 2/-, Wood lengths drilled
2/6, Heavy Stretching. Strips 2/6, Set 2 B.A. Rods,
Nuts, Washers 1/6, Irish Linen 7/6, Speaker Dope
2/9, Universal Adaptor with Double Chuck Centre

2/8, Set of 8 Angle Brackets with Screws 216.

THE COMPLETE KIT ABOVE 22/6
Post Free. Any part supplied. Postage extra.

SPEAKERS MADE UP COMPLETE IN SPECIAL
BAFFLE 37/6. BLUE SPOT, HEGRA, TRIO-

TRON UNITS IN STOCK AND FITTED FREE.
CABINETS: OAK 35;'-, MAHOGANY 37/8. With
Cabriole Legs from 24 10s. Cd. Crates and packing

free. Stamp brings List.
THE LINEN SPEAKER SPECIALISTS

MOORE & CO. %revs
(Est. 5.)

I
1)1/103 DALE ST., LIVERPOOL

" A.W." TESTS OF APPARATUS"
(Continued from page 808)

different panel sizes and two heights, and
we understand that any slight difference in
construction and size can be undertaken at
a small extra cost. It should be noted that,
in addition to the one illustrated, the
Langmore cabinet can be supplied with
the battery shelf enclosed back and sides
and double doors in front for los. extra to
the prices of the standard models.

All cabinets are fitted with the necessary
baseboard, hinged tops, and so on, and
ample accommodation is afforded for the
batteries. They are highly finished in
Jacobean style, and are packed and sent
carriage paid to any address in Great
Britain.

Manufactured and sold by the Miscel-
laneous Trading Co., Ltd., samples can be
inspected at their 143 High Holborn, -
London premises.

New Amplion Loud -speaker
THE name Amplion has always been

associated with high-class wireless
apparatus : Messrs. Graham Amplion have
used their vast experience in reproducing

A new Amplion plaque loud -speaker --the
Guinea model

equipment to produce not only specialised
features such as the Amplion Lion, but also
good -quality inexpensive types, such as the
one -guinea cone speaker shown above.

This speaker, as its name implies, is sold
at 21s., but bears no semblance either in
appearance or reproduction to a "cut-
price" article. A to -in. cone of the rein-
forced type is fitted, and is attractively
finished in gold, tapering to a dark colour
at the periphery. The outside framework of
the speaker is one complete moulding in a
brown material, somewhat resembling
polished woo'd. The complete ensemble is
distinctly pleasing in appearance.

A simple electric -magnetic unit is em-
ployed to drive the cone, with a single knob
adjustment.. From our tests this appears
to be up to standard as regards strength for
cone speakers. The quality of reproduction
is also commendable, there being no marked
resonance at any particular audible fre-
quency.

At a price of 21s., we consider this speaker
is excellent value for money,. It is manu-
factured by Messrs. Graham Amplion, of
St. Andrew's Works, Slough, Bucks.

BLUEPRINTS Copies of it ifta nonatz:ereZtatlg des-
criptions of all these sets can be obtained

Index letters "A.W." refer to "almisa' t3elai sWalire4teure'llectstwala
W3tto "Wireless Magazine " sets.

All Post Free
CRYSTAL SET (6d.)

1929 Crystal Receiver .. AW165
A Daventry-Local Crystal Set .. AW185

ONE -VALVE SETS (1 s. each)
Beginners' One-valver AW too
Reinartz One ..  .. WM127

TWO -VALVE SETS (1 s. each)
East to West Short-wave Two (D. Trans.) .. AW159
Beginner's Two (D, Trans) AWtAuto. 174All -Mains Two (D, Trans). AW fict
1929 Favouri te Two (D, Trans) .. AW186
mReeyte-toor-Tthw-ADethe.TrTranswo,(0..., Tram) WM107

.. WM r te
Clipper Two (D Trans) .. WM135 

win ex (Reflex) .. WM138

THREE -VALVE SETS (Is. each)
Alla-wave Mains Three (HF,D, Trans, Rectifier) AWI 44
All-purpose Short-wave Three (D, RC, Trans) AW147
Screen -grid Q Cuil Three (HF, D Trans) '.. AWiscs
All -Britain Three (HF, D, Trans) . AWL 53
Bantam Three (D, RC, Trans) AW 163
Hartley Dual -range Three (D, RC, Tram) AWt6t
Listener's Three (HF, D, Trans) price 4d. free

with copy of "AW"
The Binowave Three (D, Trans) AW 17a
Clarion Three (SG, D, Trans) AW I75
1929 Favourite Three (D, RC, Trans) AW179
Everyday (D, 2 Trans) . WM53
All -wave Screen -grid Three (HF, D, Trans.) WMtia
Standard Coil Three (HF, D, Tram)   WM1I7
Festival Three (D, zLFdual
Wide -world Short -waver (SG, D, Tram) .. WMizo
New Year Three (SG, D, Pentode) ..   WM123
The Q3 (D. RC, Trans)
Lodestone Three (HF, 0, Trans) .. WM129
Simple Screen Three (HF, D, 'Frans) .   WM135
Dynamic Three (SG, D, Trans) .. WM136
At Home Three (D.2RC) WMI4I

FOUR -VALVE SETS (U. ed. each)
Overseas Short -waver (HF, D, %Trans) AW133
The Ranger( SG, D, RC, Trans) .. .. .. AWI43
Broadcast Picture Four (HF, D, 212C) AW163
Orchestra Four (D. RC, Push-pull) .. AW167
All Europe Four (2 HF. D, Trans) ..  AW173
Stability Four (H F, D, RC, Trans) .. AWISz
"Q "-coil 4 (HF ,D, RC.Trans).. ..  WM3(
Five -pounder Four (HF, D, RC, Tram)  WM91
Touchstone (HF, D RC, Tram)   WM109
Reyner's Furzehill Four (SG, D, zTrans) WNII la
Economy Screen -grid Four (SG, D, RC, Tram) WM t 13
Binowave Four (SG, D, RC, Trans) .. .. WM t t9
Standard -coil Four (HF, D, 2 RC) ,. .. WM taa
Dominions Four (zSG, D, Trans) .. WMt34.
The Drum Major (HF, D, RC, Tram) .. WM t37

FIVE -VALVE SETS (1s. 6d. each)
Q" Gang -control Five (214F, D. 2Trans) AW16(

Empire Five (2 SG, D, RC Trans) WM96
Fidelity Five (HF, D, 2 RC) . WM t3o

SIX -VALVE SETS (13. W. each)
Short-wave Super -6 (Super -het, Trans):: wAmW16076
Eagle Six (3 HF, D, RC, Trans)

AMPLIFIERS (13. each)
Screened -grid HF Amplifier .. _. AWt33
" AiW)" Gramophone Amplifier (3R0 AWt6a
Searcher Unit (HF)   .. AW
Gramophone Amplifier (3 v.) .. .. AWLS
Gramo-radio Am plitier (zv) (Tram.) ..WM7 a
Signal Booster (HF Unit) ..  WM t 28
Auditrol Amplifier .. WM132

MISCELLANEOUS (I s. each)
H.T. Eliminator for A.C. (coo v. output) AW to a
L.T. and H.T. Mains Unit (D.C.) . AW125
Listener's Speaker, price 45. free with copy of

"AW"    . AWz70
Arcadian Linen -diaphragm Loud -speaker (Full-

size) .  .  .. . AW t 77A
D.C. Unit (HT)

H.T. Unit for A.C. Maim
Lodestone Loud -speaker

Short-wave Adaptor -(1 v.)

Buzzer Wavemeter (6d.) . WM lac
Universal Short-wave Adaptor WM83

James H.T. Unit for D.C. Mains ..
Short-wave Adaptor for Dominions Five

PORTABLE SETS
House Portable (SG, D, RC, Trans) .. AW163 1/6
Arcadian Portable (SG, D. z Trans) with

linen -diaphragm loud -Speaker (half -scale) AWI 77 i/6

t /6
Holiday Portable Three .. .. AW158

I), 2 Trans) AW.. OL+.

L5.5.o Portable (D.T.rans.)..
man Portable (SG,

..nummy_ 4 twists umaiflcations sot

WaanydfaHrerTP) ortable (Super het) ..  WM139 t/6

Send, preferably, a Postal Order (stamps over sinpews
in value unacceptable) to Blueprint Service

 WM 33
.. WMt4o

AMATEUR WIRELESS 51-61 FETTER LANE
LONDON, US.
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TUNEWELL COILS

FOR

CLEAR RESULTS

NEW

MULLARD

SET

COILS to
specification

3/11 each :
7/10 pair

High Wave
4/11 each;
9/10 pair

BRITAIN'S

FAVOURITE

Iwo

COIL
as

specified

7/9

TUNEWELL DUAL CR
250/2,000 (as shown) 7/9 Base 2/-
6 -pin Base, V-

Tunewell coils are suitable for
all sets. They are specified
in the most popular receivers
of the year and have justified

that selection.

TURNER & Co.,
54, STATION ROAD, LONDON, N.11

BUILD THE HOLIDAY
PORTABLE THREE

with specified parts and obtain the best results.
Our kit contains only specified parts and is com-
plete to the last screw.

Price £9 including Cabinet.
Or: 33/4 down and 10 monthly payments of 1618.

Blue Spot Unit 66K, 25/- extra
2 00 -volt H.T. Batteries Ever Ready 21/-.

NEW MULLARD S.G.3
The incest in Radio Receiver desig.n. Easily
assembled by anyone. Wires cut and looped.
Baseboard has plan printed on it. COMPLETE
KIT OF PARTS AS USED BY MULLARDS.
First payment £1 and 10 monthly payments of
14J- or -cash price £7 4s. Complete Kit with

.Valves, £10 2.s.

30/
First payment brings the Dunham 5
Valve Portable to your home. Light
weight, etc... Balance; 12 monthly
payments 29/3 (Royalties paid).

Write or call for particulars.

TALISMAN FOUR PORTABLE
A.W. May 18th.

H. & B. Kit of Specified Parts. Complete with
Cabinet, C.A.V. Accumulator, Loud -speaker and
everything except Valves. Cash price, £11 17 : 6

Valves, £2 : 16 :0 extra.

SPECIAL PURCHASE OF SPEAKERS
lfnuvr is 11.3. SPEAKERS. Usua, pi1C,,
£3 5s. Od. OUR PRICE, 30/-, or 10/- down and
hree payments of 7/8. EDISWAN DULCIVOX

Speakers. Usual mice, £2. OUR PRICE, 19/6.
TALISMAN PORTABLE COILS. as specified

by Chapman. 7/6. Screens, 6/ -pair.

GRADUAL PAYMENTS
Carriage Paid On all cash orders. Terms Cash, C.O.D.

or Gradual payments as desired.
WRITE FOR PRICE LIST.

H. & B. RADIO CO.
34 BEAK ST.; REGENT ST.. London, W.I.

Telephone : Ger. 2834

813

LETTERS TO
THE EDITOR

The Editor does not necessarily agree with
dle views expressed by correspondents.

The " Favourite Two "
SIR,-My object in writing this letter is

that I feel pleased to think that, after
twelve months have elapsed, you were Still
prepared to recommend the " Favourite -
Two," and it is gratifying to 'feel that one
has not made a mistake in making up the
original set.

Only last week two of my friends asked
my advice, as they were thinking of having
receivers; I advised them to follow my
example. M. (Battersea).

Condenser Defects
SIR,-I heartily agree with B.F.

(Raleigh) about the above. I am also
an amateur, and also must express surprise
that the manufacturers do not consider the
square end spindle, for I have spent pounds
on all kinds of dials and even new con-
densers; but it all ends the same. All
have the same fault : the knob will lose its
hold. You can twiddle `-away before it
catches. Wake up, ' tranufacturers, and
help us ! H. K. (SUnderland).

Sunday Programnies
SIR,-With !feference to my previous

letter on the above subject and the
reply of M.E.P. (Coventry), may I ask the
courtesy of -yriiir tolumris once more to
reply.to M.E.P.

As far as I can remealber I wrote that
I must be one of thousands who thoroughly
dislike the present Sunday. programme
arrangements, and I repeat that statement
now. To give an example outside wireless,
may I quote the simple example of Sunday
music in the parks in Liverpool. The
"thousands" in . LiVerpool argued for
twenty years before they got their wish in
that respect, but M.E.P. would have us
believe that the majority are against it.

Again, Mr. Moseley and at least one
other writer in: AMATEUR WIRELESS have
repeatedly written on the point of view
which I uphold, as have many leader
writers in the daily press.

The satire on my vast circle of 'acquaint-
ances was quite wasted, since I made no
such claim; and even if I had said that my
views are held by thousands, I would in
all probability haVe bhen correct, for I do
not so flatter myself as to believe that; in
a country of over 40 million people, there
are not several millions who have already
thought, many times before, everything
my brain is ever likely to rise to.

The " majority" of M.E.P. is infinitesi-
mal. Read the daily press and listen to
others talking, and see if you can find even

thousands" who are satisfied with the
present Sunday broadcasts; then perhaps
M E P will realise that it is his turn to

((mute" Wtrarzsi

DOMINION

ROWNIE are now producing 2,000
Dominion Vernier Dials a day.

That is why it is possible to offer this
high-grade dial at the wonderful
price of 3/6.
The mechanism is a special non -
backlash design with a reduction
ratio which makes fine tuning easy
without becoming tedious.
Obtainable from all wireless dealers
in beautifully finished plain black or
lovely grained mahogany bakelite.

NL LSON b1. VV,U

 
ESS

LONDON, N.W.

THE SAME HIGH STANDARD
AS OUR FAMOUS TERMINALS
Not merely in FINISH has this Belling -
Lee product no equal, but in DESIGN.
This is unique and ensures CONVENI-
ENCE and ABSOLUTE SAFETY
-this new product is the first
plug and socket on the market
in which both parts are com-
pletely insulated, and, in

addition, high and low volt-
age plugs are not inter-

changeable, so that valves
cannot be burnt out.

Price

Ask
<deafer the
nexaBelling
Lee ins ,dated
Wender P. nd
with the won.
derftet spring
code:set. Choi.
of 13 entire',
inge4.PriCe 815.

9d.
(Panel portion, 31.
each; flex portion,

6d. each).

Prot,. Pal.

BELLING -LEE
Advt. of Belling' and Lee, Ltd., Queensway Works.,

Ponders End, Middlesex



TO PERFECT RADIO

In addition to their own extensive range,
PETO SCOTT offer YOU Every Known
Radio Receiver or Component-all on

EASY TERMS
The following list is merely representative. and
we ask you to fill in the coupon below or send us

a list of your requirements.
HOLIDAY PORTABLE THREE (see this issue). Send

21/, Balance by instalments.
MULLARD S.G.P. THREE. Complete kit of com-

ponents. Send only 15/., bal eas instaments.
COSSOR MELODY MAKERance. Sendby onlyy 10/-,l balance

in 11 monthly instalments of 14/7.
LEADING MAKES OF H.T. ELIMINATORS from

4/7, down. Balance in 11 monthly instalments of 4/7.
DUDE 120.volt H.T. ACCUMULATOaS, with crates.

Send only 6/11, totionte c i i monthly instaim-nts of 6/11.
CELESTION C.12 SPEAKER. Send only 13/4, balance

in 11 monthly instalments of 13/4.
PORTABLES. All the leading makes supplied from 21./..

6,st PaYntant,
Build your own set the Easy Way NOW

Our Catalogue contains all leading makes of Re-
ceivers, Accessories, Kits of Components for the
Home Constructor.
Mail Cottfion is unsealed envclokc tinder yd. stare,$ now!

PETO SCOTT f1915.
Please send me your big Illustrated Lists.

NAME

ADDRESS

A W 8/6

Free Demonstration an, Advice by Quagga Engineers at
our Shops :-

77 City Road, London. E.C.1
62, HIGH HOLBORN, LONDON, W.C.1.

4, MANCHESTER STREET, LIVERPOOL
33, WHITELOW RMANCHESOAD,CHORTERLTON-CUM-HARDY,

iturmidopt
radio receivers

SPECIAL OFFER to "LW." READERS
Invaluable information on aerials, earths, coils.
accumulators, valves and a host of other subjects
is contained in Letts' Wireless Diary.

Reduced Prices ; Cloth 9d.
Leather Is. 3d.

(Post Free)
Get one and use it as a reference book. Send P.O. to
Bernard Jones Publications, Ltd., 58/61 Fetter Lane,

London, K.
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LETTERS TO THE
EDITOR

(Continued from page ' 813)

bow with better grace to the wishes of
the majority. S (Bebington).

Organ Music
SIR,-I was interested to notice in a

recent issue a letter from W.E.C. in
support of Mr. Edward O'Henry's playing
of the cinema organ.

Since my experience, in this case, is
founded only on reproduction by means of
wireless, I am prepared to admit the possi-
bility of some slight quality of tone being
detracted from the original, in process of
transmission; but I do not consider that
the sounds upon which my criticism is
based are to any important extent different
from those audible in the theatre. That
being so, my listening can be quite as
effective and quite as critical as that of
W.E.C.

I fully agree that Mr. O'Henry is " a
very clever performer"; that, in fact, was
the principal cause of my dissatisfaction;
but even he appears to haVe overlooked
the fact that it requires special skill to
play effectively for a microphone.

J. B. I. (Hawick).

An Appreciation
SSIR,-Having constructed your " 1929

Britain's Favourite Three," which I
use with a linen -diaphragm speaker, I am
forwarding you a list of stations I have
received up to date for the benefit of those
readers who contemplate building the new
"Favourite." All the undermentioned are
received at loud -speaker strength : London;
Daventry 5XX, Daventry 5GB, Cologne,
Hilversum, Radio Paris, Breslau, Frank-
furt, Langenberg, Brussels. The above are
received- in daylight. One morning last
week at 1.3o a.m. I tuned in Radio Bel-
grade on the loud -speaker. A woman
announcer gave the call sign "Radio
Beograd." Thanking AMATEUR WIRELESS
for a fine circuit.

E. L. (Stoke Newington).

A microphone has been installed in the
office of the principal of a school at Racine,
Wis., so that he may make his announce-
ments simultaneously throughout the
school while educational broadcast pro-
grammes are being received.

The Berlin studio now contemplates an
alternative service of daily broadcast pl-o-
grammes. The Witzleben transmitter and
the Berlin -East relay stations in future will
transmit a different entertainment to that
given through Konigswusterhausen.

Mr. George Paton, M.I.Mech.E.,
A.M.I.E.E.,' is resigning his position with
the B.T.H. Co., Ltd., with which firm he
has served for nearly 6% years.
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THE

HOLIDAY
PORTABLE THREE

Described in this issue.

The distinctive, design, excellent construction.
and fine finish of all

Kabilok Cabinets
is responsible for their being

SPECIFIED
so often by the designers of Portable and Non -
portable receivers.

BUILDERS OF THE
"HOLIDAY THREE"
should insist on their dealers supplying the
Specified Kabilok Cabinet. Complete- with -
Internal Aerial Frame, Baseboard, Fret at
front and back, H.T., G.B. and L.T. Com-
partment, Rubber Feet to keep away damp-
ness when placed on the ground and to
protect polished surfaces.

Price Complete, as Specified :

OAK, 49/6 MAHOGANY, 56/ -
Obtainable from all Dealers.

FREE.-The Illustrated Kabilok Cabinet Cata-
logue. Cabinets for all types and designs of
Modern Receivers, for Moving -coil and Cone
Speakers, Pedestal and Table Models, Portable
Cabinets, and the Specified Cabinet -for "Mul-
lard's S.G.P. Master 3." Send for a copy now,

W. & T. LOCK, LTD.
ST. PETER'S WORKS, BATH
London: 11 Red Lion Square, W.C.1

*Wile
NON -INDUCTIVE WIRE
WOUND RESISTANCES
GUARANTEE : Value within 2%:'

Current carrying capacity 20 Ma.

With holder
s. d.

Soo to L000 ohtns 2 9
2,000 to 10,000 ohms 4 6

N "ith holder
s, d.

II,000 to 90,000 ohms 6' 6
ioo,000 to 250,000 ohms 8 6

Use a Ready Radio resistance in the
Holiday Portable Three.

READY RADIO SUPPLY
Company,

159 Borough High Street,
London, S.E.I

Telephone: Hop 5555
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BRITAIN'S FAV. 2 e"
COMPONENTS UP TO DATE.

Ormonu o,-, .00025, If your order for Fay. 2
5/6; 7 olun Ormond, 2/-; 2 parts exceeds 32/- you can
W.B. V.H., 2/6; 6 pin Base, buy
2/-; .0003 and Series Clip, /
1/6; 2 meg. leak, 1/..; 11 TOP 1 extra
Choke, 5/6; L.F. Trans- 14x7 Ebonite Panel, Pair
former, Lissnn 8/67 Push Panel Brackets, Base -
Pull. 1/3: Tunewell Dual board, Battery Clips,
Range Coil, 7/9. Engraved Terminalp,Wiro
PLEASE ADD POSTAGE Flex, Plops.
OR READ( to USE Fncluding DUAL
RANGE COIL, POWER & DET. VALVES
in Handsome CABINET. All parts en- Deduct.10/-

closes on Baseboard. if Cabinet
,:t) IN WINDOW). not required

13.12.6

MULLARD S.G.P. 3
SEE OUR EXCHANGE OFFER

(Applies to this Set ONLY).
KIT OF PARTS (TN STOCK)

1 Aluminium Panel (ready drilled to carry tuning condensers, switch,
reaction condenser, rheostat, and panel brackets) Colvern, 5;6 ; Juno
Plano -board, 2/- ; Bebe .0003, 5/- ; 2 J.B. Log, left and right, 19;- ;
Sovereign 50 ohms, 2/8 ; 2 Dram Dials, pr. 21/. ; 2 Six -pin Bases, 4/- ;
Benjamin Switch, 1/3 ; 2 H.V Valve Holders, 3i6 pr. ; B.B.C. Aerial
Coil, B.B.C. Anode Coil, 9/6 pr. ; 1 W.B. Valve Holder, 1B ; 2 Junit
IY1 omits for 1/5; 4 B. Lee Terminals ; Climax H.F. Choke, 7;6 ; G.B.
Clip, 5d. palullardPermacore, 251- ; Metal Screen, 10/6 Palel.Brackets,
2;6 ; 25.T.C.C., 2/3 ; Mullard .01, 3/- ; 7 Plugs, 1/2; 2 Spades, 6d.; Flex
and Screws, 1/9; Set of Links, 1/3; Exact to Mallard specification. Long -
wave Coils, 1073 pr. EXTRA.

Total £6 : 16 : 7 r (T
VERY In order to popularize the above

IMPORTANT set' "m willing to ACCEPT EX -
in RADIO, GRAMO-NOTICE. PHONECHANGE, or PHOTOGRAPHIC

GOODS (provided Kit of Parts as above are purchased).
Such exchange in value not to exceed one -sixth of total.
Send your cheque less amount you value your goods at.

Post vour old oar), separately with name and address
Mullard S.G. 22/6. D. 10/6. Pentone 25/- 2- and 4 -volt.
Mullard Speaker Unit 38A. All H.T. Units, H.T. Batteries
and L.T. Batteries stocked. Table Cabinet, 18M. x 7 in., oak,
hinged lid, 16,'11, (post 2/-) for 26 with order exceeding
810:0:0 retail. Above Special Offer for CASH ONLY.

Tunewell Dual
250/2000
6 -pin Base, 1;6 79
P U
PAN

SH
EL MOUNTINGLNG

10/6
10/6

TUNEWELL COILS
for MULLARD S.G.P.3
Aerial or Anode, BSC or
Long -wave, 7/ 10 pair.
DUAL C. TAPPED

with reaction
AERIAL 10/6 each.ANODE
FOR CLARION (post extra)
WEST END' DEPOT

for TUNEWELL COILS
TRADE SUPPLIED

VALVES
10/6 each.

Cossor 210RC, HF, LF, Mallard
Pin& HF, LP. Six -Sixty RC,
HP, LI' Marconi DE11210,
HL, DELr Omens 0121210, HL,
DEL. Ediswan RC, IIF, Lb'.

12/6 each.
Cosset 220P. Mallard PM2. Six -
Sixty 213P. Marconi DEP213
(Osram same). Ediswan PV213.

15/- each.
Gesso! 230P. Mallard 232. Six -
Sixty 230OP. Marconi 240 (Osram
same). Ediswan PV225.
Screened Grid, 22N. Pentodes. 25/.

BE SURE IT'S >

BRITAIN'S FAV. 3 (De Luxe)
A.W. 6/4/29

Ormond Log .0005, 6/- ; .00025, 5/6 ; 7 -ohm panel Rheo., 2/6 ; 3
Benjamin V.H., 4/6 ; Formodenser, Type "J," 2/-; .01103 and series
clip, 2;- ; 2-meg. Leak .1/-; Tuuewell All-purpose H.F. Choke, 519 ;
R.C.C. Unit Dubilier, 7/- ; 50,000 ohms wire -wound, 5/6 ; 2-mfd.
Mansbridge, 3/6 ; L.F. Transformer, R.I. Varley, 15/. ; (add balance
any other). Push-pull Switch, 1/3, complete with Panel Brackets, Indi-
cator, G.B. Clips, 6 -pin Base, Connecting Wire, Thin Flex, 7 Engraved
Terminals. EBONITE Panel, 16x8, and 16x9 Baseboard.

Above Lot 63/ ot
Tunewell Dual Coil 6 -pin.
7j9; Lewcos Short Wave,

C.O.D. 1/6 U.K. 20/45 or 40/90. 7/6 extra.
For Orders Abroad extra postage, etc., please.

SIEMENS H.T. BATTERIES, 80 v., 8/- ; 60 v. Power, 13;6 ; 100 v.,
13/- ; 109 v. Power, 22/6 ; 9 and 4 v. G.B.
L.T. BATTERIES. Exide D.F.9, 8/6 ; Exide D.M.G., 11/- ; ELHN, 1473 ;

Oldham IV.D., 9/- ; U.V.D.. 14/, All with carrier. Carr. extra on
Batteries except by arrangement.

WEARITE
Duni Wave Tuner 15/-. H.F.
Choke 6/6. S.W. Choke 4/6.
2 -way Switch 13/-. 3 -way Switch
7'. Loading Coil 7/6. Titan
Coil Unit 15,1..

Ebonite cut while you wait at
Id. square inch, also 1- inch
at id. Only the best supplied.
Drilled Panels for all cir-
cuits. Post extra.

HANDSOME POLISHED OAK
SPEAKER CABINETS

13 x 13 x 6

12/11 fr
BLUE SPOT 25/.
66K (101)
GENUINE ADJUSTABLE
4 POLE BAL. ARMATURE

The Lot Carr.
Paid U.K. With Trioton Unit 27,6

ALUMINIUM

CRADLE
With fitted 10 in. Float-
ing Cone and 12 in.
Square Baffle Board.
Takes all Bal. Armature

Units.

7111
POST FREE U.K.

WE STOCK
ValOLESALE & RETAIL Bul-
4i n, Ferranti, Elmo, Amplion,
Celestion, Igranle, Lissen, M.P.A.
Ediswan, Cossor, Six -Sixty, Co).
were, Cyldon, McMichael, Watmel,
Lewcos, Polar, Climax, Ormond,
J.B., Pye, Polymet, T.C.C., Du-
bilier, Lotus, W.B., Philips, Mid:
lard, and all standard components,
valves, etc.

VALVES
DARIO RADIO -MICRO
2-v. or 4-v. 11.P. 5/6
Super Power 7/6
Super H.F., 2-v. or 4-v. ..

Post 3d. (3 Post Free).

TRIOTRON
Det., R.C., 5/2 each ; Power.

6;9. 2-v. or 4-v. Post 4d. (10/ -
Frees.

CLEARTRO N
SCREEN GRID

2 -volt. 12/6 ; usual types, 4/. ,
R.C. or Power, 8/-. Post 3d.

OR CABINET an
BLUESPOTaw.
12" CONE

If you mention "Amateur Wireless" we will send you
as an advt. BLUE SPOT, CRADLE & CABINET

As shown 4,-./" - NET Carr. Pd.above.U.K.
CLARION 3

(SCREENED GRID)

KIT OF PARTS
"A.W." 9-3-29

Any other Condenser, H.F.
Choke, or L.F. Transformer,
supplied by adding balance.
.2 Polar .0005, No. 3 at 5/9, 4051.
Reaction 4/-. 2 Dual range C.T.
Coils, with Reaction (Tunewell),
Anode 10/6; Aerial. 10/6. 3 Lotus
or W.B. V.H. at 1/3. Formodenser,
"J,"2/-, Dubiller.lmfd.,2/6. .01
Fixed, T.C.C., 1/9. 3-meg. Lissen
or Edison Bell, S.O. 11.F,
Choke, Peto - Scott, 5/.. H.F.
Choke, Liesen, 5/8. L.P. Trans -
:Miner, R.I. and Varley, 16;-.
Ebonite Strips.
14x7 Ebonite Panel. Screen, SON.
8 Engraved Terminals, Push-pull
Switch, Flex, Plugs, 16-g. Wire,
2 S.M. Dials.

TLOHTE 701
-

POST FREE U.K.
.0002 Fixed and Series Clips
A 1'6 EXTRA C.O.D.

VALVES
for CLARION 3
Screened Grid, Marconi,
Mullard, Six -Sixty, 22/6 each
Detector, 10/6. Power, 12/6.
CLEARTRON
S.G., 2-v., 12/6. C.T.15, L.F
or H.F., 4/-. C.T.15X., Power,

6/,
DEFINITELY CUTS OUT
2L0 AT 1 MILE and obtains
5GB, 5XX and Continental
Stations with 2L0 working.
This actual test has been
made by the designer of set
at our premises.

SPECIAL
OFFER

IF YOUR ORDER IS
OVER 90,- (Clarion).

14 x 7 x 9 American Type
CABINET, hinged lid, Oak
finished, can be purchased for

5/0
By Post 6/3 -

ULTRA SHORT-WAVE COILS
FOR COSSOR

Per pair, via Post
4 -pin, a / v 6(1.

Illustrated Catalogue
(144 pages). 1/.. refunded on

first 101- order.

TRIOTRON UNIT
Adjustable 4 -pole Bal. 7 /6
Arm. Carriage Paid I/ /

LEWCOS
Lewcos C.A.C.5, 10/6; C.A.C.20,
12/6; C.S.P.5, 10/6; C.S.P.20;
12/6; P4 to 14, 8)- each; P16 'to
22, 4/- each. Touchstone Coils,
30/- pair. C.T. Coils, 3/6, 5/3.
Q Coils: Q.A., Q.B.P., 21/-;
Q.A.R., 21/-; Q.A.A., 15/-;
Q.S.G., 21/-. All Lewcos Products.

LOTUS Q COILS, QA, 15/-;
QSP, 21/- MASTER 3 STAR
15/, ALL LOTUS PARTS.

RAYMOND'S
FOR WIRELESS

27 & 28a, LISLE ST., LONDON, W.C.2
Come to LEICESTER SQUARE TUBE.

This address is at the back of Daly'sTheatre. Phones Gerrard 4637 and 2821

WE ARE OPEN
ALL DAY SATURDAY
ALL DAY THURSDAY
ALL DAY EVERY DAY
Hours 9 a.m. to 8p.m
Sat. 9 a.m. to 9 p.m.
Sunday morning 11-1

QUOTATIONS
for

SETS OF PARTS
SPECIAL PRICES
on LISTS of 25/ -
CALLERS or POST.

Don't Forget Our WHOLESALE DEPT. All Lines Stocked.
Hours of Business as above.

C .0.D U.K. Orders despatched earliest posible. Send
order with instructions. PAY POSTMAN.

KITS OF PARTS for all CIRCUITS. Make out List for keen
quotation. Don't worry, if it's Wireless WE HAVE IT.

BLUE SPOT 66K (101)
Adjustable Power Model 4 Pole Bal, Armature

THE WORLD'S BEST UNIT.
POST FREE U.K. 25/.

Talisman Portable
"A.W., 5. 10S9

LIST OF COMPONENTS IF YOUR ORDER for
TALISMAN PARTS5 6 EXCEEDS £32 Ormond Log :Midget 16 -

.0002 Variable, - 
4 Lotus V. Holders, 1/3 5 -
2 Screens, pair - ... 6'- for 2/- extraDual -range Coil (W.W.) 76
15-ohM Rheostat ... 2 -
Dubilier, 2 mfd. ... 3.'6 YOU CAN BUY

' 5 - All necessary Plugs, Spades,2 Do., 1 mfd. ,'
I.C.C. .0003 S/P - 2' 4 screws', 100 ft. Frame AerialMcMichael IL Choke 4;5 Wire, Switch, L.T. do..E: -Ter

-30,000 -ohm Anode and .,7g minals, Connecting Wire.

2 Holder "J" '  ' ''' Ebonite Panel (1 4x0, drilled)l'I' g- (Amy other- size at extrac
(17/6  .  ''

,,
' charge). 2 Slow-motion

Dials, Red and Black Flex,2 H.F. Stoppers 5/6 ... Ill -
32 d.s.e. Copper Wire, 2 Grid"Grawor" L.S. Unit as
Bias 0 volt, Plug and Socket.specified) ... 162//

Timing Chart
VALVES FOR TALISMAN -SC, 22/6; ILE., 10/6; L.F.

- . 10/8; SP.: 15/...
BATTERIES-L.T. Exide WPC4 (unspillable), 16/6.11.T

Siemens, 100 v., 13/6.
Please add Carriage (over £5 free U.K.).

A.W. SPECIAL COUPON (80)
,FOR EVERY 30/- you spend retail
!YOU CAN buy ONE of the following for

3d. each extra (on this Coupon)
!H.F. Choke, Silk Load -speaker Cord. '9 -volt Grid Bias, Pair Panel,

Brackets, .0001 Reaction, 2 mfd. Mansbridge, 100 ft. Insulated Aerial,:
4- or 5 -way Battery Leads, 30 ft. Coloured Connecting Wire, S.M. Dial,
12 yds. Lead-in, Fuse and Holder, 12 Nickel Terminals, 60% Coil,:
Permanent Detector, Battery Switch, .0003 and 2-meg. Leak, 6 -pin
Coil Base, 12 yds. Twin Flex, 100 ft. Indcor Aerial, .0005 Variable,:
Set of 12 Plugs and Sockets (red or black) Set of 3 Coil Plugs with
Terminals, Wave Change Switch, -01 Fixed Condenser, 1 mfd.

Advertisers Appreciate Mention of "A.W." with Your Order
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Easy Terms
YOU CHOOSE
YOUR GOODS
WE PAY FOR THEM

--Immediate delivery
No troublesome enquiries

ALL ADVERTISED GOODS
IN THIS PAPER SUPPLIED

Let us know your requirements
We will quote you per return

POST COUPON FOR BIG
ILLUSTRATED LIST NOW !

Name

Address

Send to A.W.8 6

NEW Intim{ SALES CO.,
56 LUDGATE HILL, LONDON, E.C.4

'PHONE CENTRAL 2716

EVE t,
ELECTRICAL

GREAT ACCUMULATOR
SALE NOW ON ;

ELECTRADIX RADIOS
218 Upper Thames St., London, E.C.4

TAYLEX WET H.T. BATTERIES
Derr. Prices: Jars 1 /3, back I/E, Eines 101 Sample tal.
18 Volts complete with bands and electrolyte 4/1., post .11.
Sample unit ea. Illus. booklet free. Bargain Rot free.
AMPLI5IE103.. 30/.. 3 V AIN E ALL -STATION RET £5
A. TA YL 0 R. 57 Studley !load. Stockwe,, LONDON

The Neutrodyne from A to Z

66 The Book of the
Neutrodyne "
By J. H. REYNER

1/6 net

Cassell & Co. Ltd., La Pelle Sauvage, E.C.4

816
A Wireless Handbook and Glossary

for Ninepence, post free, is made possible
by the fact that we have a few copies left
on our hands, of the AMATEUR WIRELESS
Handbook and Diary, 1929, and while we
are quite aware that not many people will
wish to buy a diary in the middle of the
year, yet they will be rather glad, we think,
of an opportunity of acquiring a remark-
ably useful collection of wireless data at a
nominal price. The is. 6d. edition (cloth)
we are selling at 9d., post free, and the
2S. 6d. edition (leather) at is. 3d., post free.
We offer it, not of course as a diary, but as
a compilation of helpful data, these includ-
ing symbols, contractions, tables of con-
ductors, insulators and resistance wires,
aerials and earths, frame aerials, wave-
lengths and frequencies, accumulator charg-
ing and upkeep, coil winding, useful
formulae of many kinds, broadcast -receiver
circuits and operation, lists of stations, lists
of valves and, finally, a glossary of no less
than 35o wireless terms (a splendid little
dictionary of simple phrasing)-all for 9d.,
post free, cloth, or is. 3d., leather, from
AMATEUR WIRELESS, 58-61 Fetter Lane,
London, E.C.4.

At a recent meeting of the Italian
Broadcasting Council it was decided to
erect a new 20 -kilowatt transmitter at
Milan and to raise the power of the Naples
station to 7 kilowatts. Italy is anxious
that her operatic and other musical enter-
-tainments should be heard throughout
Europe.

Although up to the present a regular
programme of picture transmissions has
not been organised, tests are made daily
by ,Radio Paris towards 6.15 p.m. B.S.T.
Rome also transmits on Mondays and
Saturdays between To and io.i8 p.m. on
the Fultograph system.

"Amateur Wireless and Radiovision." Price
Threepence. Published on Thursdays and bear-
ing the date of Saturday immediately following.
Post free to any part of the world : 3 months,
4s. 6d.; 6 months, 8s. 9d.; 12 months, 17s. 6d.
Postal Orders, Post Office Orders, or Cheques
should be made payable to Bernard Jones
Publications, Ltd."
General Correspondence is to be brief and
written on one side of the paper only. All
sketches and drawings to be on separate sheets.
Contributions are always welcome, will be
promptly considered, and if used will be paid for.
Queries should be addressed to the Editor, and
the conditions printed at the head of " Our
Information Bureau" should be closely observed.
Communications should be addressed, accord-
ing to their nature, to The Editor, The Adver-
tisement Manager, or the Publisher, "Amateur
Wireless," 58-61 Fetter Lane, London, E.C.4.
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PREPAID ADVERTISEMENTS.
Advertisements under this head are charged
THREEPENCE PER WORD, minimum charge
THREE SHILLINGS.

DEPOSIT SYSTEM
As the Publishers cannot accept responsibility for the

tone fides of advertisers in this publication, they hays
introduced a system of deposit which it is recommended
should be adopted by readers when dealing with persons
with whom they are unacquainted. It is here explained.

Intending purchasers should forward to the Publishers
the amount of the purchase money of the article advertised.
This will be acknowledged to both the Depositor and the
Vendor, whose names and addresses must necessarily be
given. The deposit is retained until advice is received of
the completion of the purchase, or of the article having
been returned to and accepted by the Vendor. In addition
to the amount of the Deposit, a Fee of 6d. for sums of £1
and under, and 1s. for amounts in excess of £1, to cover
postage, etc., must be remitted at the same time. In cases
of persons not resident within the United Kingdom, double
fees are charged.

The amount of the Deposit and Fee must be remitted by
Postal Order or Registered Letter (Cheques cannot be
accepted), addressed to

"AMATEUR WIRELESS," ADVERTISEMENT DEPARTMENT,
58/61, FETTER LANE, LONDON, E.C.4.

PANELS I I PANELS II Something better. Identical to french -polished
Mahogany. Perfect insulation, 14in. a 7 in., 4/. ; 21 M. x7 in., 6/-.
Stamp. sample. I'. Stilwell, 76, Broadway, Coventry.

EASY TERMS
We specialise in the supply of all good -quality Radio
Apparatus on deferred terms. All well-known kits of
parts,romponents and sets, now supplied from stock.
LOWEST 'TERMS. Send List of requirements to

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

Phone. NA 710 N AL 1977

REPAIRS
Any make of L.F. Transforme7, Load -speaker
or Headphones repaired and dispatched within
48 HOURS-TWELVE MONTHS' GUARANTEE
Niith each repair. 4/. Post Free.

Trrms to Trade
TRANSFORMER REPAIR CO.

"Service" Dept.
219 High Street. Colliers Wood. London S.W.11

WIRELESS CABINETS
MAKE YOUR OWN

Send stamp for Free catalogue and price
list.

WOODWORK, 199 HIGH ROAD, LEE,
LONDON, S.E.13.

(THE BE/TIN THE WEPT)
In Lisle STREET. LEICESTER SQUARE, LONDON.W.C.R.

ogn RO4.UTTATA.1.1*OPEN TILL 7 P.N.
TYROL TOR OUR CATALOGUE
POSTAGE ed ORE TO CALLERS

" WIRELESS
MAGAZINE "

The Big British Wireless Monthly

1/-

SUPPLY UNITS
HIGH TENSION

For Multi -Valve Receivers
Guaranteed silent. No valves.
No expensive replacements.

Components Ppm
Guaranteed47/6 7 DAYS' FREE TRIAL AGAINST CASH.

THE TULSEMERE MANFG. CO., Dalton Street, West Norwood, S.E.27,

FOR A.C. MAINS
LOW TENSION

Incorporating Westinghouse Metal
Rectifier.

2. 4 or 6 volts at I an amp.
No renewals. No attention:

Complete Units from

47/6
'Phone: Streatham 673r.

=tearWirelesi
COUPON

Available until Saturday,
JUNE 151h, 192)
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This Dial will give your set the
expensive look friends will admire

Build your own set --and build it
with Lotus Components. You will
find that easily and rapidly it grows
into a handsome, efficient instru-
ment that friends will admire both
for performance and appearance.

Take this new Lotus Drum Dial
for instance. If you are building
a set, give it that envied " bought "
look with this handsome, inexpen-
sive Dial. You can get Lotus Dual
and Single Drum Dials the single
Drum Dial with left- or right-hand
condenser.

Seni for a set of
descriptive literature
about the ccmp'.ete
range of Lotus compo-
nents for set bui'ders.

Lotus Dual 'Drum Dial with
2 ..0005 (Otlae/ISCYS, 49,6 ;
without condensers, 14,3

Lotus. S giggle Drum Dial with
.0005 condenser, 16;- ;

without condenser, 9,'-.

From all Radio Dealers.Ha=co/40000s
ARNETT WHITELEY & CO., 'LTD., Lotus Works, Liverpool.

DUBI LIER FOR
STAUNCH
fSISTANce

DUMETOIIMS

4. 5 and 10 Meg -
ohms. Other
Higher Values
specially to order.
Each 216 Vertical Holder

Each 1,/ -

Horizontal Holder Aiti.
Each 1/-

so..iistaatet`
It Oat, tt.

- DU WIRORMS
topoo to mo,000 ohm; 5 '

-# t 50,000 and 200,000 ohms
2.30,000 ohms 9/9
300,000 ohms
1 lolder 1/6

RESISTORS
Any standard
value Each 1/ -
Holder (Horizon-

tal or Vertical).
Each 1/ -

"TOREADOR SCREEN -GRID FC ," This set
incorporates the latest developments in Receiver
design --full constructional details free on request.

UBILIER
RESISTANCES

.
- ..

If unobtainable from your:dealer, , 051L, bo.,..<, Canden* ',C9. 419125),
-,a ' write direct to US giting Ins name 9`4' Ltd., Ducon Workdr . Ward ia.,

and address. , - a ( - Road, N. Acton; Lyndon W.3.
..$01R

To Ensure Speedy Eeliv cry, Mention "A.W." to Advertisers
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Britain's prestige has been increased by the gratifying triumphs
achieved by her Speedmen and Sportsmen.
No less important is the triumph of British Radio Science which,
by the creation of the " Hypermu " L.F. intervalve Transformer

- has- conferred--the-boon-of immensely -improved sotmd- repro-
duction upon -listeners in England and throughout- the world.

The " Hypermu " performance is as spectacular as other British
Record events. Look at the N.P.L. curve record " B illustrated
above-that;translated -into :general:terms-means colossal, but
absolutely uniform amplification,, which at 5o cycles shows 40-
rising to 7o,' at 203 Cycles, maintaining this record amplification
up to 5,000 cycles.'

A midget in Size,
Giant in Performance,
Colossus in Value-

A

a

a

in.000

les
" Hypermu " is also the first iron screened Transformer in a
bakelite case ; its core built of lamina: cut from a new iron alloy
and its ingeniously conceived magnetic circuit and novel inethod
of winding are the secrets of its carve and smallness-it is only --
3 in. by i in. by 3 in., and its Weight is only 54 oz.

It has already been acclaimed by experts and amateurs as the
most effective transformer evolved- and_ its inclusion in every
set is essential to perfect reproduction. Its incorporation in your
set will occasion  improvement in volume and tone that will
positively astonish you - and your _friends. - We itg for "the
"HyperM u" -illustrated leaflet and the new R.I. Catalogue.

Specialists in Sound.Reproduction
RADIO I-NSTRUMENTS LIMITED,
Phone: Regent 6214-5. t, es : Instracto, LO.VL)O.V

Offices, Showrooms and Fiiclory, Sole Allress : I 2 HYDE ST., NEW 0 :c1,01,Z.D ST., LONDON, NV Ca

Prirlied in Ed' likJind. Published byll,ernird Jones Rablieitions, Ltd., c8/6 Fetter Lan., Londol,
Sole Agents for South Africa: CENTeAL NLW S AGENCY, Sole Agcn:s for Australasia: Go:DON & GOT 11, LIMI1LD. Saturday, June 8.-1929.
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SHOCK PROOF !

NOISE PROOF !

BREAK PROOF !

The wonderful new system of
Interlocked Construction used in
the Cossor, Screened Grid Valve is
the greatest advance in valve design
since the introduction of the Dull
Emitter. Interlocked electrodes-
each element rigidify secured top
and bottom - definitely prevent
damage due to even the hardest
shock. Look at the illustration-
see the girder -like construction of
the Cossor Screened Valve. Every
joint is electrically welded. No
other Screened Grid Valve has
such strength or rigidity. For
any Screened Grid Receiver de-
mand Cossor-Britain's strongest
and most dependable Screened
Grid Valve.

Only Cossor Screened
Grid Valves have inter-
locked Electrodes

Made in 3 types
for use with
2, 4 and 6 -volt.
Accumulators.
Get full detailr of this
wonderful valve, write
for Leaflet No. L

Technical
Data
Filament Amps.
.1, Max. Anode
Volts 1$0, Trope
dance 200,600, Am
plification Factor 200,
Grid Sirs 1.5 lolls at

VuGs.7ide:
(thin, 'type)
4. C. Lossor Grove, London, NJ.

ii

Cossor

111.'NE 15 1429

Screened Grid
BRITAIN'S FINEST Sod. VALVE

9111

To Ensure Speedy Delivery, Mention "A.W." to Advertisers
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EVER READY Batteries provide clear, strong power
that make wireless reception a delight. They were
the first batteries made for wireless, and are still
unapproached for consistent quality and guaranteed
service.

PORTABLE I. 63 volts 8/6. Size 6" x 5" X 3"
PORTABLE 2. 99 volts 1 3 /6. Size 9" x 5" x 3"
PORTABLE 3. 108 volts 1 S'-. Size 10" X 5' x

' n EVER

U P°PuLAri EAt
H,r,R,Tru DoalAki

,,w,RttEss
8

EVER READY
BRITAINS BEST BATTERIES

Add. of The Erer Ready Co.( G.B.), Ltd., Hercules Place, London, N.7.

to.100NEMT

0°19* H.F. CHOKE

FIXED
POTENTIOMETER

Regd. Design No. 740579.

THE

LEWCOS FIXED POTENTIOMETER
is designed to give smooth reaction control

on all Radio Receivers.

Leaflets and chart showing performance will
be sent on application.

Price

5/6

LEWCOS Radio
componentsare
available at
7, PLAYHOUSE
YARD, GOLDEN
LANE, LONDON,

E.C.1

Price 9/ -

The finest quality materials and the high-class workmanship
used in the manufacture of the LEWCOS H.F. CHOKE make
it supreme. Its extraordinary efficiency may be gathered from
the following figures taken from the "Wireless World" test
report, 17/10/1928. Charts showing its performance and leaflets
will be sent on application.

WAVELENGTH (metres) IMPEDANCE (ohms)
200
200

12,5E0

500
21,800

03
45,E00

1,6110 214,000

"Self -resonant well above 3,500 metres and inserted, wilt probably
approach 5,000 metres." These figures " definitely establish the
Lewcos choke in the front rank of its class."

THE LONDON ELECTRIC WIRE COMPANY AND SMITHS LIMITED,
CHURCH ROAD, LEYTON, LONDON, E. 10. Trade Counter and Ca4le Sales 7, Playhouse Yard, Golden Lane, E.C.1

Advertisers Appreciate Mention of "A.W." with Your Order
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old set tieve

A modern essential for an old set is Philips
Trickle Charger. It maintains a constant
and automatic supply of mains current to
the L.T. Battery, which is kept charged
and always ready for use. Only one turn
of the switch is necessary to cut off the
set and put the charger in operation.

With the addition of a Philips H.T. Unit
your equipment will be entirely up to date
and in line with modern all -electric sets.

Running costs of Philips Trickle Charger
are almost negligible, and its saving in
money an, trouble is enormous. It adds the
simplicity and easy maintenance of present-
day receivers to the older sets still in use.

HILIPS
or adio

Advt. of Philips Lamps Ltd., Radio Dept., Philips House,
545, Charing Cross Road, London, W.C.z.

WORTHY OF
THEIR NAME

TFiE NICKEL FILAMENT

VALVES

You will Help Yourself and Help Us by Mentioning "A.W." to Advertisers

3232
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Capt. Eckersley-His Successor-The " Well Done "-Other Resignations-
A New B.B.C. Suggestion-Election Night

Capt. Eckersley-The resigna-
tion of Capt. P. P. Eckersley from
his office as chief engineer of the
B.B.C. was not unexpected, and
there is no reason to suppose that
he resigned in anything but happy
circumstances, the fact that he
Carries with him the office of con-
sultative engineer being sufficient
to reassure everybody on that point.
,The Engineering Department has
lost many good men in recent
months, among them being Capt.
'A. D. G. West, who has joined the
engineering staff of H.M.V., and
some nine or ten other members of
.'staff, practically all of whom have
been absorbed by the " talkies."

The " Well Done " - Capt.
Eckersley has done fine work for
the B.B.C. He had just the right person-
ality for just the right occasion; his ex-
perience, initiative, his zeal, his humour
and his energy, his eloquent, persuasive
and forceful talk, all helped him to do
great things for broadcasting in its early
years, and his name will ever be asseci-
ated with the initiation and growth of
broadcasting not only in this country, but
throughout the world. He was broad-
casting before there was a B.B.C. He was
a wireless officer in the Royal Air
Force during the war, and it was
his position later in Marconi House
that made possible in 1923 the
initiation of an occasional broad-
casting service which soon evolved
into the British Broadcasting Com-
pany. All honour to a pioneer who
has earned the " well done," and
from whom much Will yet be heard
in other and allied spheres. The
public will be very glad to know
that the B.B.C. will still have the
benefit of his advice in a con-
sultative capacity.

His Successor - There re-
mains after Capt. Eckersley's de-
parture a fine engineering staff at
the B.B.C. Mr. Noel Ashbridge is
an efficient and competent engineer
who knows his job, and we are

§

Giving out the news. An Election -night scene in the
apparatus room at Barkers of Kensington, where, by
means of Philips apparatus, the results were broadcast

to a waiting and anxious crowd.

rather expecting that Capt. Eckersley's
technical mantle will fall upon him.

Other Resignations-By the way, a
well-known B.B.C. announcer, Mr. Eric
Dunstan, has resigned in what the news-
papers have told us are "dramatic circum-
stances," since last we went to press. We
rather think, though, -that the papers made
too much of the affair. The going of Mr.
Eric Dunstan was simply the fading out of
a "golden voice" to which the public had
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grown happily accustomed, but it
will soon fade in again somewhere
-probably in the "talkies." On
the subject of these B.B.C. resig-
nations generally, a well-informed
writer in the Wireless Magazine this
month contributes, under the inter-
esting , title " The Trek to the
Talkies," an article in which he
attempts to account for the sudden
rush of B.B.C. officials after outside
jobs. He makes the point that until
quite recently there was no alterna-
tice job open to most of the B.B.C.'s
trained men, and the coming of the
" talkies" has given them an oppor-
tunity of earning salaries which
were impossible at the B.B.C.,
which, after all, must be run rather
on Civil Service lines.

A New B.B.C. Suggestion-Writing
in a recent issue of the Sunday Pictorial,
Shaw Desmond suggests that the B.B.C.
should do the transmission only and that
programme -making should be thrown
open to competition. Well, there might be
something in the scheme, but now that the
B.B.C. is a Corporation and not a Company
it is rather late to come forward with new
proposals. The B.B.C., like most other
Government Departments, is "a sure

thing" and is thus a safe thing at
which to grumble I
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Election Night-The excitement
in connection with Election night is
now, perhaps, being forgotten, but
it will be some time before we forget
radio's part in giving out the
election results with the least
possible delay. A number of
technical folk assisted by putting up
public-address equipment at con-
venient points and broadcasting
results through loud -speakers as
soon as they were received. An
accompanying photograph shows
the microphone and equipment at a
well-known London stores. Radio
'dealers found that outside loud-
speakers proved very popular and
crowds collected like magic when-
ever there was any news !
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ON THE ROAD WITH RADIO

Reproduced by permission from "The Motor"

HERE we are in the middle of June,
with dust, flies, and police traps to

make the open road objectionable ! Yet
it is the most opportune time to consider
the advantages of radio out of doors and
in the car.

Forgetting the Motorists
Portables are more than ever popular

this year, but, to be truthful, in my own
small sphere of motoring acquaintances
I do not find any greater anxiety to com-
bine the pleasures of radio and the road.
I think perhaps the reason is that motorists
have been largely overlooked by the
manufacturers of commercial portable sets,
and it is up to home -constructor motorists
to ,make their own portables suitable for
the job in hand.

I myself cover quite a .deal of country
in the car in company with a portable set
which is used exclusively for motoring,
and there are quite a number of points
which force themselves upon one after a
little experience of this kind.

Two snags which one finds right at the
start are, first, the liability of the average
set to put out of action by road vibration
and,  secondly, the difficulty of keeping
dry H.T. batteries constantly "up to
scratch."
Battery Bothers

This battery business is quite a bother
in winter time, when the car may be left
unattended for several days on end and
the damp air causes a short-circuiting film
of moisture to spread over the battery
surface; the result is that the H.T. "juice"
mysteriously disappears. What is wanted,
of course, is a rotary H.T. converter to
operate from the starter battery. I have
tried a home-made gadget of this descrip-
tion, but the best solution of the H.T.
problem for the average man is to use
triple -capacity batteries (weight is of no
importance in a car portable) in a case
lined with thin rubber sheet.

I find it a good plan to keep the H.T.
batteries wrapped in thin rubber balloon
sheet in an attaché case, with tappings at
6o and 120 volts, brought out to a small

TAKE WIRELESS
WITH YOU!

By KENNETH ULLYETT

Listening to radio music on Bury
Hill. The batteries and loud -speaker
are separate from the set, as advised

in this article

socket at the side.
The case is stored in
the dickey until re-
quired; and one such
" box of high-tension"
lasts about six months
if used frequently
with a four -valve
portable.

The receiver itself is stored down by the
passengers' feet; that is, on the inside of
the scuttle dash. There is generally plenty
of space to spare here, and the only slight
disadvantage is that one corner has had
to be "k.nocked off " the case so that it is
not fouled by the floor boards. The set is
supported by four springs about 3 in. in

.......... .... mimilud.ounam...tr

I
i A good place for the set is down by
i the passenger's feet, in front, on the

inside of the scuttle dash.
H.T. batteries can, be carried separ-

: ately in an attaché case, and wrapped in.
i rubber sheet to keep out the damp.

The accumulator can be charged,
while the set is working, from the starter
battery. Don't work direct from the

1

starter battery.
. Shielding is bad if the car is metal -
panelled. Don't rely on a frame aerial,
but use ,an outside aerial strung over a
tree or round the hood sticks or saloon
top.

Earth the set by a connection to the
chassis or to one pole of the electrical
system.

Anti-microphonic valve holders are I
needed, and be wise
and support the
whole receiver on
springs.

Two L.E. stages
will generally be
needed to give
enough "punch."

Phones are use-
ful for working
when the car is in

F motion.

length. This insulates the whole receiver
from vibration and, of course, anti -micro -
phonic valve holders are employed.. In my
opinion, it is not a practical proposition to
have the frame aerial incorporated in a
car portable; that is, if the set is to be
used extensively while the car is running.
In nine cases out of ten an improvised
external aerial, consisting of only a few
feet of rubber -covered cable, is more effec-

tive and less directional. An earth con=
nection can always be made to the car
chassis frame or to one pole of the
electrical system.

External Loud -speaker
Neither should the loud -speaker be an

integral part of the receiver. It is wise to
have the receiver itself more or less
attached to the car, as I have mentioned,
and to string the aerial over the hood
sticks or over the body top in the case of
a saloon, and to carry the loud -speaker,
attached to a length of flex, to the scene
of operations.

L.T. can be obtained from the starter
battery, but as the voltage of this battery
varies somewhat it is wise always to " float
charge" a small battery in the set in the
manner I described in AMATEUR WIRELESS
No. 353 in my test of the " House Portable
in a car.

So far as circuit arrangements are con-
cerned, many AMATEUR WIRELESS port-
ables can be slightly modified to suit the
scheme of things necessitated by a car. A
screen -grid stage is an asset, though, of
course, not a vital necessity. At the
present state of development it is hardly
wise to use more than one H.F. stage,
though probably another twelve months
will see the introduction of an efficient
system of ganging. There should be at
least .two L.F. stages, because plenty of
" punch " is needed in portable reception.

All portable -set operators, motorists or
otherwise, will forgo a big DX "bag,"
provided that the strength on one or two
locals is equal to that given by a portable
gramophone.

Finally, I favour a switching arrange-
ment to cut out one of the L.F. valves and

to allow phones to be
used. The number of
portables one comes
across which can be
operated successfully
while a car is in motion
can be counted on the
fingers of one hand if
loud -speaker reception
is needed. But with
phones this is quite a
different thing, and,
uncomfortable as they

are, there is much to be said in their favour
if they allow a set to be used successfully
while the car is travelling.

According to the percentage of the
15,000 post cards and letters from broad-
cast listeners arriving monthly at the
United States Department of Agriculture,
women contribute at least 8o per cent. of
this mail.
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ECONOMICAL, RELIABLE AND CHEAP
THE tantalum clxtrolytic rectifier has

proved itself entirely suitable when
working at low voltages as in the charging
of low-tension accumulators from alternat-
ing current. When handling high voltages,
however, the system cannot be said to have
been altogether satisfactory. The chief
difficulty lies in the comparatively low
breakdown voltage of the metal. This is
the voltage at which the desired rectifying
action ceases, allowing current to flow in
both directions: One way out of the diffi-
culty is to increase the number of cells in

. a series arrangement. This has practical
limitations and the disadvantage of in-
creasing considerably the resistance of the
circuit.

A Standard Circuit
A standard high-tension rectifying cir-

cuit is illustrated in Fig. z, where eight
cells are employed in the charging of a
zoo -volt accumulator. The course of each
positive charging cycle from the mains
supply A B is indicated by the arrow marks.
The positive cycle from It to A is shown by
tailed arrows for distinction. The draw-
back to the circuit arrangement is that the
two cells at c (when A is positive with
regard to B) or D (during the opposite half -
cycle) must withstand the whole mains
voltage if rectification is to continue.

Realising the disadvantages of this
charging circuit, the writer has developed
anew charging circuit for high-tension

The charger ready for itie

By W. W. WHIFFEN
work which has certain unique advantages.
The circuit is shown in Fig. 2. Only half
the number of rectifying cells are required
to do the same work, all cells being joined
in series, and then connected to the positive
and negative terminals of the accumulator
to be charged. The mains supply is applied
at the electrical centre. of the accumulator
and to the centre of :the rectifying cells.
Thus the circuit is , divided into two
branches, each cycle) choosing the path
Which offers the less resistance. In this
circuit the resistance is approximately
halved to that shown in Fig. z, as the
accumulator voltage is virtually halved.
It follows that any reduction in the resist-
ance of one half of the circuit will lighten
the load on the other half. Again, as the
back E.M.F. is reduced, so can the charg-
ing voltage be lowered.

Low -voltage Charging
An interesting feature of the circuit is

that the apparently impossible is attained,
for an accumulator, retaining its series
arrangement, can be successfully charged
from supply mains of lower 'voltage than
the accumulator itself. This is easily
explained from Fig. 2, where it will be seen
that, although the accumulator cells are

all in series, only half
of them are being
charged at one time.

The only practical
considerations to be
made to the circuit are
the means for fixing
or regulating the
charging current, a
suitable safety 'fuse,
and an "on -off"
switch. The most con-
venient means for
limiting the mains
voltage is by a fixed
condeiwr placed in
either of the mains
leadi. A variable
resistance could be
used, but there is

little to recommend it. In the first place,
a resistance of suitable type would be
expensive and, further, would not provide
the same economy of operation as a
reactance due to capacity or induction.
The writer has used the latter successfully
in the form of a choking coil with a with-
drawable core and having an inductance of
5 henries. This method gives a fine control
over the charging current, but to keep the

A

4

Fig. 1. A staniard circuit

latter steady constant adjustments must
be made to allow for the increase in bacic
E.M.F. of the -accumulators, as their
voltage rises in charging.

Description
The high-tension charger to be described

and illustrated by the photographs em-
ploys capacity reactance, the fixed con-
densers, the values of which may be
chosen to provide the charging rate re-
quired, being housed in the small compart=
ment to the left of the illustration. It was
not considered necessary to incorporate a
double -pole switch in the instrument. The
charger will be used only occasionally, as
a fully charged accumulator will run for a
considerable time. Instead, a flush -mount-
ing lamp -holder is screwed to the top of the
instrument, connection to, the mains being
made by inserting a standard lamp plug.
Any convenient fuse may be used, that
shown consisting of a pocket flash -lamp
bulb mounted in a small screw holder
adjacent to the lamp -holder. If the
charging current exceeds 5o milliamperes,
a higher current bulb may be necessary or
a cartridge type fuse used instead. A fuse
of this type can quickly be made with a
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"A NEW HIGH-TENSION CHARGER" (Continued from preceding page)

fixed resistor and base. The resistance' wire
is removed and in its place is arranged a
piece of " silver paper " of about in. in
width.

Construction
There is no reason why the charger

should not be made to any desired shane

14'2 5_

/^1.LLERD
TRNTRLUM

\44.1[4.P1.1

/Mfd

Fig. 2. The circuit employed

or design. Working drawings and measure-
ments have been purposely omitted. It is
probable that the constructor will prefer
to use measurements enabling him to use
material to hand and possibly to occupy
a certain space. It is necessary, however,
to keep the acid fumes or spray well away
from the wiring or metal parts of the
charger. This is accomplished in the
charger illustrated by providing a separate
compartment for the rectifying part of the
apparatus.

It is advisable to follow closely the
method of construction of this portion if
the charger is to give lasting satisfaction.
There would appear to be little difficulty
in connecting the tantalum strips to the
lead electrodes, although it is true that
tantalum cannot be soldered, but in actual
practice it is difficult to make this job
permanently sound. If the main reasons
for this are explained it will help the con-
structor to avoid the faults and to appre-
ciate the reason for the particular design
used. In the first place, with continued
use the acid will collect at the top of the
electrodes and will rejoice to find a resting -
place at the junction of the tantalum and
the other metal to which it is connected.
The latter will soon corrode, if not of lead.
This is not the main menace, however. A
more serious one is that a direct path will
have been created from one lead electrode
to another in the next cell via the junction
with the tantalum electrode. This will
short-circuit the cell and throw upon the
next cell a strain which it cannot stand.
The rectifying action will then stop, serious
sparking and overheating taking place.

Checking " Straying " Acid
Despite all precautions, the acid may in

time get to the junction point of the tan-
talum and the metal connecting it to the
next cell. It is important, then, that the
whole of the electrode system should be
rapidly accessible for cleaning or repair.

The eight electrodes hang from the
underside of a piece of ebonite measuring,
in the charger illustrated, 41% in. square

by 1/4 in. in thickness. The ebonite top is
in turn screwed to two fillets attached to
the inside of two upright sides, the latter
being fixed to a larger base by wood screws
passing through from underneath. The
extension of the base at one end, with a
third side -piece, forms the second and
smaller compartment in which the con-
densers are housed. The wooden top to
this compartment bears the fuse holder
and the flush -mounting lamp holder.

The Jars
The jars for the electrolytic cells should

be obtained before any wood is cut. Quite
small jars, such as are used for honey or
potted meats, will be suitable. Those illus-
trated have a capacity of one fluid ounce
each and measure z in. high by i 1/2 in.
diameter. The cells are kept in square
formation by tacking four strips of wood
on the outside and cross pieces in the
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MATERIALS REQUIRED
Flush -mounting lamp holder and lamp

plug.
Safety fuse.
Four terminals.
Ebonite strip, 41/4 in. X 41/2 in. x % in. 1
zo in. of single lead -covered wire
Piece of tantalum 3 in. x I in.
Four r -ounce glass jars.
One z-mfd. Mansbridge condenser.
One r-mfd. Mansbridge condenser.
Small quantity of wood.
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centre, thus making four shallow trays.
The trays are paraffin waxed and the jars
set into position. These positions are re-
tained permanently by pouring in more
melted wax until the trays are filled. The
wooden side pieces should be high enough
to allow for a distance of 31/4 in. from the
bottom of the jars to the underside of the
ebonite top.

The Electrodes
About zo in. of single lead -covered

copper wire of about
* in. in diameter is used
for making the lead
electrodes. A sample of
this material will be
quite easy to obtain, as
it is largely used in out-
door electric wiring.
Two parallel sets of four
holes are now drilled
through the ebon ite
top, of a gauge slightly larger than the
diameter of the lead covering, to enable
two electrodes to pass into each jar. Each
electrode- should clear the rim of its jar by

in., at the same time keeping them as
far apart as possible.

The arrangement of the electrodes is
clear from the illustrations. Choosing any

one of the four corner holes for a lead
electrode, and near it drill and tap a hole
for a large -base terminal. Do not allow
the hole to enter the underside of the
panel. The second and third holes along
the same line accommodate a tantalum
and lead electrode respectively. The fourth
and last hole in this line is for the second
tantalum strip. From this hole connection
is taken straight across to the nearest hole
in the second line to join to a third lead
electrode. And so on to the last hole, near
which is another terminal to which the
last electrode, a tantalum one, is connected.
Fix another terminal midway between
these two.

Lead -covered Wire
To remove the lead covering from the

copper wire, mark off roughly the length
required and score round with a knife. Two
or three sharp bends will break the lead,
allowing it to be drawn off the internal
wire. Returning to the first hole, push the
lead through until it clears the inside of
the bottom of the jar by 1/4 in. Bend, the
lead over at the top close to the panel and
clamp under the adjacent terminal. A
second lead is fitted in similar manner to
the third hole. The free top end is then
bent over and pushed through the second
hole, and allowed to project only % in.
from the underside of the panel. The pro-
cess is continued in this way for every,
hole, the 1/4 in. projection being left for,
the tantalum strips. The lead strips from
the fourth and fifth holes are connected
together under another terminal centrally
placed between these holes.

The tantalum metal was obtained from
Messrs. G. G. Blackwell, Sons & Co., Ltd.,
The Albany, Liverpool. In next week's
article will be given final constructional
details, and some hints on working the
charger from the mains. In the meantime

Here are the components of
the unit taken apart

it may be mentioned that the running cost
is practically negligible, for the current
taken is so small. Actual figures will be
given.

The New South Wales Broadcasting
Company has directed that all musical
Titles shall be Anglicised.
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WHEN the first commercially -produced
valve was introduced some years ago

it was little realized how great an influence
this device was to exert in the science -of
wireless. To -day the photo cell stands in
the same threshold position once occupied
by the valve ; in its own sphere of applica-
tion-a very wide sphere-the photo cell
would seem to have a great future. In -the
February 23 issue of this journal, reference
was made, on page 284, to a new photo
cell and something of its nature and applica-
tion was outlined.

Applications of Photo Cells
The introduction of the Osram photo cell

serves to focus attention on the whole sub-
ject of photo -electricity, its application to
the embryonic science of television and to
the more advanced technique known as the
"talking picture." The valve links ether
waves with an electric current. The photo
cell links light waves with the same
medium.
t The process of a" talking picture" is only
indirectly achieved by first converting the
voice into an electric current and by
utilising this current to work a neon lamp,
which is a current -to -light converter.

An application.of thd photo cell, familiar
now to every newspaper reader, is picture
-telegraphy; in the majority of these systems
a photo cell is required at the transmitting
end to convert a projected image of
successive sections of the original photo-
graph into electric -current variations. The
medium of transmission here is a telegraph
line and by sufficiently amplifying the weak
photo -cell currents, apparatus at the other
end of the line can be operated ; there the
need is for a current -to -light converter,
such as an oscillograph.

Other applications of the photo -cell are
too numerous to detail; its function as a
converter of light variations into current
variations renders the photo -cell of im-
mediate practical value in television, in
optical science, and the wider field of
industry.

Considering its importance, surprisingly
little is known to the amateur about the

otoawelectric
Cell

By JOHN D. RANKIN
photo -cell. Possibly this lack of knowledge
can be attributed to the fact that, so far,
the use of the photo -cell has not come
within the scope of wireless enthusiasts.

Without taking the reader out of his
depth, it is proposed to explain how the
photo -cell works.

Three essential characteristics determine
the nature of a photo cell, which can be
modified in its action by the size and geo-
metrical form of the bulb and electrodes,
the material used for the cathode, and the
gas filling.

Basic Principles
In the most elementary form of photo

cell an evacuated glass bulb encloses two
electrodes, the cathode of electron -emitter
and the anode or electron collector.
Sensitised by a special process, which need
not be detailed here, the cathode usually
takes the form of a metallic deposit, con-
sisting of a thick layer on the bottom of the

An Osram red -sensitive
cell

bulb. The cathode is a circular wire grid,
arranged above the metalised inner surface
of the bulb so that while it offers the least
impediment to incoming light it is suffi-
ciently close to attract the electrons
emitted from the cathode.

The peculiar action of a photo cell
depends on the fact that when light is
allowed to fall on cereain metals, notably
sedium and potassium, they liberate elec-
trons. The simplest possible cell consists
of an evacuated glass bulb, with anode and
cathode electrodes arranged as explained.
In such a cell the photo -electric current
constitutes a minute electronic movement
between cathode and anode; the value of
this current is determined by the amount
and nature of the light to which the cell is
exposed. This type of cell has the most
accurate "response -curve " because al-
though the photo -electric current is very
small, being of the order of a few micro-
amperes, this current is directly propor-
tional to the light intensity.

Current -to -light Ratio
Apart from accuracyof response, the most

useful index of a photo -cell's suitability
for any given application is its emission,
or the ratio of current to light. Viewed
from this aspect the simple evacuated cell
is susceptible to improvement; in other
photo -cells a gas filling replaces the vacuum,
with a resulting increase in the emission, or
the amount of current for a given light
intensity.

In these gas -filled cells, argon, an inert
gas, is pulnped into the bulb at low pressure,
so that when what is known as the primary
current takes place, some of the arson
molecUles are ionised by collision with the
electrons, thus releasing a secondary
stream of electrons, which adds considerably
to the initial stream.

It has been said that the material for the
cathode affects the action of a photo -cell;
in practice the variation in emission will be
determined by the amount of light and the
quality of light to which the cell is exposed.

The practical details will be fully ex-
plained in a concluding article.
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Following last week's article on alternating currents our Technical Editor

shows how these currents may be examined with an oscillograph
IHAVE explained in a previous article

that there are many occasions on which
some visible indication of the variation of
current in an alternating current circuit is
of assistance, and have shown that such an
effect can be obtained by the use of an
instrument known as an oscillograph. In
this, a spot of light is caused to move over a
suitable screen and to trace out a path
corresponding to the variation of the
current itself.

The Duddell Oscillogrctph
One form of oscillograph which is often

employed is the type known as the Duddell.
This consists essentially of a simplified
moving -coil milliammeter. AR, very small
coil of wire is suspended in a very strong
magnetic field. Instead of a pointer, how-
ever, a small mirror is attached and a beam
of light is reflected by this mirrer on to a
screen. If a current is passed through the
coil, the mirror is deflected and conse-
quently the spot of light is caused to move
across the screen.

We have to deal with exceedingly rapid
variations in the current if we are to
observe such frequencies as occur in the
higher audio range. In fact, even to follow
a frequency of i,000 cycles per second
with a mechanical device is a matter

Fig. 1. Principle of the Duddell oscillograph

requiring most careful construction. Any
resonance must obviously be avoided or the
results obtained will be invalidated, and
actually the moving coil becomes a single
loop of very thin wire, somewhat as shown
in Fig. I. It will be seen to be relatively
long and very thin, being suspended in a
very narrow gap to obtain the greatest
possible sensitivity.

By taking suitable precautions, it is
possible to obtain adequate response from
a device of this type, even at fairly high

frequencies. If any fairly rapidly alternat-
ing voltage is applied to the oscillograph,
however, it is obvious that the spot of
light will move from side to side so rapidly
as to appear merely as an elongated line,
An arrangement such as this by itself will
not tell us what we want to know. It is
necessary to displace the path traced out
by the spot of light in a direction at right

B
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Fig. 2. Path of the light spot

angles to its normal travel as illustrated in
Fig. 2.

In Fig. 2 we have a line traced out by
an imaginary spot of light which has moved
from A to B, from B down to c and then
from c back to B again. As the point B
coincides with A, the whole appears as a
simple straight line. In the curve A B c
we have caused the spot of light to move
slowly from left to right while it is also
moving up and down.

Tracing a Wave
This is the principle which must be

adopted in tracing out an oscillograph
record so that it appears as a wave form.
One rather simple way of doing this is to
allow a photographic plate to fall past an
aperture through which the spot of light is
visible. This automatically provides the
movement along the time axis as it is
called so that the movement of the spot of
light will appar as a wave on the photo-
graphic plate when it is developed.

Where we are dealing with recurring or
steady waves, we can arrange to produce
a visible image of the wave form and
observe the effect of this of making various
alterations to the circuit. This in many
cases is useful as, for example, where we
wish to know what the wave form actually
is like.

To do this we arrange to deflect the -spot
of light across the screen as just described.

We then return it to its starting point again
as rapidly as possible during which time we
cut off the source of the light from the
screen by some suitable means such as the
interposition of a shutter. When the light
next reappears on the screen, therefore,
it is moving across in the same direction as
on the previous occasion. We have to do
more than this, however. It is necessary
to arrange that the path traced out by the
light on this second journey shall coincide
exactly with that on the previous journey
and so on for each succeeding instance.

Provided the wave is regularly recurring
we can do this by arranging to synchronize
the mechanism which we are using to
deflect the spot of light across the screen
finish every -two or three complete oscilla-
tions. It then takes, perhaps, one further
oscillation in returning to its starting point
during which time the light is cut off, so
that it starts on its second travel exactly
four oscillations later coinciding with the
previous path. The net result is that the
successive paths traced out by the spa of
light all build up and form a luminous line
which is equivalent in shape to the current
which is actuating the oscillograph.

If now we alter the value of the current,
then the relative motion of the spot of light
up and down will become greater or less

'C` reflects kglit on
" Oscillating mirror

\ to screen

----- Light
Reflected here
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ascii/wry*

Source
of /01
Fig. 3. How the wave -trace is obtained

and the wave form will appear to grow or to
diminish If we do other -things to the cir-
cuit, we can observe the results in much the
same way. We can even, if we like, arrange
two oscillographs throwing a spot of light
on to the same screen, one of which records
the voltage across the circuit and the other
the current. Another very popular oscillo-
graph is the cathode ray type. In this a
pencil of electrons is produced from a
heated filament. I will describe this at
length in a further article.
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Proud of an Inventor
IT would be difficult to recall many cases

where an inventor has been honoured
by any form of memorial until long after
he has passed away, so that think
Hastings is really doing something, unique
by deciding to put up a tablet to Mr. J. L.
Baird, the inventor of television. This will
be placed on the walls of the house at
No. 8 Queen's Arcade, for it was here that
Mr. Baird went early in 1921 after a break-
down in health following his activities in
a. jam factory in Trinidad. The problems
of television had occupied his attention for
some time prior to this, but the story of
his single-handed struggles to reach a
satisfactory solution-actually arrived at
in October, I92I-make inspiring, reading.
Naturally, Hastings is justifiably proud of
her Scottish adopted son, and when the
history of television is written pride of
place must undoubtedly be accorded to
the town.

A " Talk " Suggestion
I wish 1 had been listening in the other

evening to what must haVe been an
intensely interesting American broadcast.
Dr. Lee de Forest and Mr. W. F. Jenkins
were- "on the air" to discuss recent
developments as far as television is con-
cerned. Neither of these two workers needs
any introduction to readers, the former
achieving most fame for his addition of the
grid to the previously existing two -
electrode valve, while the latter is known
for his contributions to the field of tele-
vision, particularly in relation to the tele-
vising of films. During the course of this
microphone discussion it was proved that
television is well out of the laboratory
experimental stage, with an early promise
of a worth -while means of home entertain-
ment. Another item of interest was that
dealing, with the obstacles overcome in
order to increase the size of the image
dimensions.

In advertising this broadcast I .saw it
mentioned that the first home televisor to
be made was to be the prize awarded for
the best essay on "What Television will do
for the Home." The competition was open
to boys and girls under eighteen years of
age. Wouldn't the youth of this country
welcome an opportunity to participate in
a similar contest if such could be arranged
by the B.B.C. ! Sir J. A. Fleming, as the
inventor of the valve, and Mr. J. L. Baird,
as the inventor of television, would make
an ideal combination for a broadcast of
this character. Perhaps at some future
date the  Programme Committee of, the
B.B.C. could manage to fit this in, for I
have no. doubt in my own mind as to the
talk being, particularly popular.

A Grarno Puzzle
I did an amusing thing the other day.

I had rather a good record which I wanted
to demonstrate to a highbrow-ish. friend
-a rendering, of "Father O'Flynn," by
Norman Allin-so. I ups and says, "Come
and listen to this song, which is rather a
good one whereupon I started the motor,
switched on the amplifier, and placed the
pick-up on the record.. We were imme-
diately greeted with strains of dance
music !

Somewhat bewildered, I switched every-
thing off and examined the record. Every-
thing, was O.K., so I switched on again,
hoping that my friend had not noticed
anything wrong. Exactly the same thing
happened ! I feverishly wiped my brow
and asked my friend if he also heard dance
music. " Why, yes," he replied. " I thought
it was rather funny myself." Heaving a
sigh of relief, I returned to the amplifier
to see what was wrong. Of course, you
will have spotted by now the- reason of the
trouble. I had the amplifier switched on
to a radio set instead of the gramophone,
and had not noticed it : a very simple and
perhaps silly sort of mistake, yet it momen-
tarily puzzled me.

British and American Sets
The lines along which wireless reception

has developed on the two sides of the
Atlantic form an exceedingly interesting
study. In this country the most popular
set for loud -speaker reproduction of both
home and foreign stations is probably the
three -valves consisting of one H.F. stage,
a rectifier,, and one note -snag,. In the States
the five -valuer appears to be almost the
smallest set that is widely used, while six -
and seven -valuers are very popular.
America, we know, is the land of big
things, but that is not the reason why so
many more valves- are used in receiving
gear. The fact is that we have gone in
rather for .few stages of high efficiency,
whilst our transatlantic cousins prefer
many of only moderate efficiency. We like
the screen -grid valve or lbw -loss neutralised
circuits on. the H.F. side, whilst they are
doing little with the former and low -loss
is with them as unpopular as high -loss is
with us. On the low -frequency side the
pentode appeals to us, though they do not
seem to be very much struck by it.

An Interesting Position
At one time reception conditions were

very different in the two countries. In the
States there was a multiplicity of low-
povvercl stations, anything up to a score
being found in one and the same time.
Even nowadays the whole of Europe con-
tains fewer stations than there were in

America four or five years ago. The
American listener, therefore, has always
had a pretty useful supply of alternative
programmes. To separate them he wanted
selectivity; to bring them up to loud-
speaker strength he reqUired plenty of
amplification. Since then the Federal
Radio Commission has greatly reduced the
number of broadcasting stations, but there
has been a big all-round increase in the
power. The listener can thus go farther
afield for his alternative programmes, for
stations such as WEAF, WLW, WGN,
WJz WBBM, KDKA,. and KMOX are
all rated: at 25 kilowatts, and they have
large service- areas. There is also the giant
WGY, with 5o kilowatts, and numerous
intermediate stations with. ratings between
5 and 15 kilowatts. Conditions in America,
then, nowadays are not at all unlike our
own, for we have two high-powered stations -
at home- and numbers of them within range
on the Continent of Europe. In both
countries the chief need at present is for
sets selective enough to cut out unwanted
transmissions and sufficiently powerful to
be able to bring, in numerous alternatives
at loud -speaker strength.

The Prague Plan
The Prague Plan comes into force at the

end of this month, and we are all hoping
for great things from it. On paper it
should be a complete success at the outset,
for it has been most carefully thought out,
and the re -arrangement of stations is in
every way sensible and sound. We are
reminded also that it scores over all pre-
vious plans in that it definitely has the
backing of the various Governments con-
cerned. So far so good, but there is one
snag to which I have not seen attention
called hitherto. This As that comparatively
few stations possesS appliances necessary
for keeping their transmitters dead on the
assigned wavelength. If you care to look
up the chart showing the actual doings of
stations which is published every month
by the Brussels Laboratory you. may be
surprised to find how very few stations
seem able to hold their wavelength accur-
ately for any length of time. By far the
best in this respect are our own stations
and the Germans, though in other countries
Vienna, Lyons PTT, Stockholm, Toulouse,
Milan, and Bruno have fairly good records.

Some stations, of course, deliberately
" wander" in the hope of finding quiet
spots. During April, for example, Mar-
seilles showed the following frequencies on
various nights : 951,. 955, 957, 954, 962,
968, 96.1,. 939, 923, 915, 940, and 947
This corresponds approximately to wave-
length wandering between 310 and 327
metres Other stations, though, really
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  On Your Wavelength ! (continued)     
tried to keep their wavelengths, but could
not do so. Berne, for instance, never once
succeeded in exactly hitting his proper
wavelength during the whole month of
April, being generally a little above it and
on two occasions somewhat below. Though
by no means a bad offender, and keeping
on the whole pretty near' his assigned
wavelength, Prague actually scored a
bull's-eye on only seven evenings out of
thirty during April. He was quite close
to it on other nights, but just wasn't there;
and in a scheme which requires such close
packing of stations as does the Prague
Plan the slightest error in the wavelength
will be sufficient to cause trouble. I am
looking forward very much to studying
the reports of the Brussels Laboratory for
July and the succeeding months.

Have We Been Rash?
I am rather wondering, as a matter of

fact, whether the European authorities
have been a little rash in throwing over-
board the Brussels Plan and plunging
bald-headed into that of Prague. We must
admit that by the end of May there were
no great numbers of stations working even
approximately on their Brussels wave-
lengths; but in the four and a half months
that have elapsed since the inauguration of
the scheme things have shaken down pretty
well, and most of the important stations
have found positions which enable them to
broadcast without interference. Actually
it is years since I have been able to receive
so many Continental stations free from
interference as I could during March, April,
and May. It seemed, too, that conditions
were improving week by week, and there
was quite a possibility that if matters had
been left alone the European ether would,
so to speak, clear itself. Time alone can
show whether the Prague Plan will be a
success. Personally, I have no doubt that
it will be if-and it is a big "if "-all
countries adopt a satisfactory means of
abolishing "creeping" in transmitting
plants.

Renewals That Pay
There are quite a number of little bits

and pieces connected with the aerial -earth
system that it pays to renew from time to
time if one desires, as most people do, to
maintain high efficiency. The cost of
replacement is generally very small indeed,
and it is well spread out, for renewals
become necessary not all at once, 'but here
and there at intervals. Aerial insulators
don't last for ever. If yours have been up
for four or five years you may be surprised
to find, on lowering the wire, that the
glazed surface has become badly cracked,
or even that in places it has disappeared
altogether. So soon as the surface "goes"
the insulator becomes less and less able -
to do its job properly, for cracks or rough-
ened surfaces provide numberless little

cavities in which moisture and grime can
collect.

I have long since abandoned big insu-
lators on the aerial, using instead three
small ones in series at each end. These cost
only about a penny apiece, so that the
expense of renewing them every year is
neither here nor there. Lead-in tubes of
ebonite also lose their insulating powers in
time, owing to the effects of weather and
exposure to light. The -few pence spent on
renewals at intervals are a good invest-
ment. The earthing switch may wear out
in time, especially if it is in an exposed
position-wobbly contacts here spell poor
signal strength and most likely noisiness.
Lastly, don't forget the earth plate. It is
surprising to find how quickly a biscuit tin
or a piece of galvanised iron will become
corroded away in certain soils.

Broadcasting Figures
One of the German broadcasting com-

panies has recently totted up the number
of hours devoted during the year to various
kinds of items by broadcasting station's
throughout Europe and incorporated the
figures in a report which makes very in-
teresting reading. To those who are fond
of saying how much more entertaining are
the Gorman programmes than our own,
I have previously pointed out that much
more talking is done and much less music
given from the German stations than from
our own. The figures referred to prove this
to the hilt. In 1926 no less than 4o per
cent. of the German programme time was
devoted to talks ! This has now dropped
to something over 23 per cent., but in our
own country it is under 20 per cent.
Whilst London last year gave 70 per cent.
of its working hours to music the all -in
figure for the German stations is only
64 per cent. Actually, Rome, Hilversum,
and Radio -Paris headed the list in the
matter of musical broadcasting, whilst
Rome is the smallest offender in the matter
of talks, devoting only 5 per. cent. of his
time to them. On the whole,- I don't think
that we have very much to grumble about.

Second-hand " New " Goods
I am glad to see that attention is being

called just now to a very bad practice on
the part of some retailers. This is to sell
as brand new valves which have been used
(often pretty extensively) in demonstration
sets or have been lent to experimenters so
that they might " try them out." The
dull -emitter valve of to -day, long lived as
it is, is not everlasting. Every hour that
it is used before it is sold means an hour
of service life lost to the purchaser. And
not infrequently it happens that in either
the demonstrator's or, the, experimenter's
hands a valve, afterwards sold as new,
receives for a longer or shorter period an
accidental overload of filament current. It
takes very little of this kind of treatment

to impair the subsequent performances of
a- valve and the characteristics may be
entirely altered.

In the old days valves used to be sold
in sealed boxes from which two contacts
protruded so that the filament might be
tested. I am sure that many of us would
be glad to see a return to this practice.
There could then be no tampering with'
valves before they were sold over the,
counter. Valves, as a matter of fact, are
not the only part of the set which may be
really second-hand though sold as new.
I have more than once come across a high-
tension battery which was offered for sale
in a partly run-down condition as the
result of its having been employed for
demonstration purposes.

Mind Your Eyes!
When testing the specific gravity of his

accumulators the other day a friend of
mine accidentally splashed a spot of acid'
into one of his eyes. For the moment he'
was blinded and suffered intense pain.
One of the family came along and steered
him to the bathroom while somebody else
'phoned the doctor for special instructions.
Meanwhile, bathing with boric acid dis-
solved in warm water seemed to do the eye
some good. The doctor's advice followed
a few minutes later and completed the cure.
His antidote was oil-good oil of any kind,'
salad, olive, or any kind that happened to
be handy. The injured eye was swamped'
with the oil and then the patient was made
to lie down in a darkened room for half ant
hour or so. The eye was swollen for a day
or so, but otherwise no damage was done.'
Don't go squirting acid in your eye because
I've told you an effective antidote !

Acid and Tea
Talking about acid, a B.B.C. engineer

told me about an amusing incident which
occurred in the early days of broadcasting.'
One of the most important events in the
day at Savoy Hill was (and still is) the
partaking of cups of tea which were brought
to each office and workshop. The little
room wherein the " Tea Lady" brewed
her valued liquor happened to be situated
underneath the one and only accumulator
charging room, and there were large cracks
in the floor and ceiling separating them.
One fine day an enthusiastic engineer over-
stepped his zeal and spilled a large -sized
"ship type." Of course, the acid made a
bee -line for the crack and dripped steadily
on to and into a large tea urn in the room
below ! Tea was "off" for that afternoon,
the worthy lady and sundry engineers
being occupied for some time with am-
monia and washing soda, neutralising the
ravages of the acid on floors and tea
utensils. To be trutt fill, however, it is not
often that the engineers make their pres-
ence so felt at Savoy Hill !

THERMION.
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'THERE is something enormously
-i- attractive about working from the

mains, either through - the medium of a
battery eliminator or with a self-contained
receiving, set designed to operate straight
from a wall plug and socket. There are no
H.T. batteries, wet or dry, primary or
secondary to be recharged or replaced at
intervals; running costs are comparatively
low and the simple turning over of a switch
brings the set at once into action. -

Like all good things, however, the battery
eliminator has its weak, as well as its
strong points and these should be duly
considered by anyone who contemplates
the installation of such equipment. For the
set intended for the reception of the local
and other powerful stations, the battery
eliminator, provided that it is of suitable
type, is ideal, for signal strength will always
be sufficient to drown the very tiny amount
of iipple that can seldom be entirely
eliminated even by elaborate smoothing
circuits.

Conditions
For long distance reception of weak

signals,, though, I personally feel that the
H.T. battery in one form or another still
holds its own. One of my chief reasons for
saying this is that searching has often to be
done with the aid of head telephones and
that I do not very much like the idea of
using headphones with an
eliminator, u n l e s s very
special precautions are taken
to prevent short circuits and
their unpleasant results.
' Again, it is essential when
one is trying for weak and
distant signals that the
set itself should give an
absolutely silent back-
ground. Since it has fre-
quently to be operated in
its, most sensitive condition,
that is not far below the
point of oscillation the
tiniest ripple noises are apt
to be brought out with rather
annoying results. Even a di-
rect -current eliminator may
show traces of ripple since the
D.C. delivered by the mains
is never perfectly smooth.

FROM THE MAINS

By R. W. HALLOWS

I must confess, though, that I am a long-
distance enthusiast and probably the
majority of wireless folk do not sit up for
America or try for the less powerful and
more distant European stations. My own
scheme, which will probably appeal to
readers, whatever their bent maybe, is this.
Have a "quality" set specially designed for
giving the most perfect reproduction
possible from very powerful stations and
run this and its accompanying moving -
coil loud -speaker from= the mains through
an eliminator. For long-distance work
have a special set designed for sensitiveness
and selectivity; rather than for pure quality,
and work this from a high-tension battery.
Any station that can be found and tuned in
straight on to the loud-spe'alcer may be
regarded' as within the province of the
eliminator set. Those that demand head-
phones and careful searching are better
dealt with by the battery -operated receiver.

Good and Bad
The reader should not forget that there

are eliminators and eliminators. I have
seen in my time some terrible contraptions.
One of these was home -designed as well as
home-made by a man who knew very little
about any department of electricity. Plain
brass terminals, condensers designed only
for low voltages and mains connections
made of thin cheap flex rendered this

W.0 I
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affair a potential death trap, especially as
it was housed in a scullery which was damp
as often as not. If you want to make an
eliminator, follow the designs that have
appeared in AMATEUR WIRELESS and use
only the best -of parts. Should you purchase
one complete, see that it is made by a
reputable firm. The eliminator is then a
perfectly safe piece of apparatus for anyone
to use.

Selection
Before you acquire an eliminator .you

should most certainly measure the total
current consumption of your set and you
will be wise if you allow a fairly wide
margin, for you may later on decide to fit
in the last holder an output valve of lower
impedance. Make certain that the elimina-
tor under consideration is capable of
supplying the current output.that your set
needs. What one often pees is an eliminator
designed for, say, a ro-milliampere output
yoked up to a set that needs a great deal
more to operate prbperly. The result is that
the terminal voltage shows a big fall. The
output valve is starved in the matter of
plate potential and overloading takes place,
even with moderate signal volume. So long
as the eliminator is up to its work you will
get the full voltage from it, but you won't
if you try to make it do more than it can.

The next thing to make sure of is that the
eliminator is suitable for the

The Brussels station familiar to British listeners by the announcement,
frequently repeated, " Id Radio Belgique

mains supply in your own
locality. Sometimes the
Mains current is. compara-
tively steady; sometimes
again it is exceedingly rough..
It follows that a smoothing
circuit which will serve
admirably in some places
may not he sufficient in
others. Make certain, there-
fore, preferably by obtaining
a demonstration in the
locality and from the same
source of current, that
supplies your own house,
that there is no undue
amount of ripple in the
output of the eliminator.

Running costs of an dim
inator are very , small, for

(Cpntinxed on par 828)
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For the Newcomer to Wireless : THE AR
SEARCHING

WHEN Robinson was trying out my
set the other night I noticed that

he was able to get a great many more
stations than I could. Can you explain
the secret to me ?

Robinson, of course, is an old hand at
the game, but there is nothing at all
mysterious about it if you'll just
remember one or two points that may
seem small, though really they are very
important. How do you set about
making a search ?

Well, I start with the condensers
either at zero or with the dials at their
maximum setting.

Hold on. That brings outpoint number
one.

And what's point number one?
Always search upwards, that is from

the lowest dial reading, and never go
downwards.

Why?
You will find it a very great deal

easier. One of the reasons is that reaction
is so much more smooth to handle.

How is that?
If you are going upwards you bring

the reaction coupling to a point which
makes the set as sensitive as possible
though still a good bit short of oscillation.

Then without touching the reaction con-
trol you :can work upwards for several
metres with the set still sensitive.

I follow that.
When you find that it is becoming less

sensitive a slight increase in the reaction
coupling is made and the search is
continued upwards.

Suppose one goes downwards ?
Again the reaction coupling is adjusted

to make -the set fully sensitive, but as
you descend you keep on finding that
the coupling is too tight and quite
unintentionally you make the set oscil-
late.

I see now. Let us take it that I start
at the bottom of the scale and work
upwards. Just what shoultk do?

Do your condensers go pretty well in
step ?

Fairly well, though I find that the one
which tunes the grid of the; first valve
leads slightly on the other at the bottom
of the scale and lags a bit behind it at
the top.
 That doesn't matter a bit so long as

you know what the difference between
the two should be approximately at any
setting. The great point is to,. keep the
two tuned circuits always in resonance,

and that's where the expert searcher
scores.

How does he do it?
He takes every opportunity of bring-

ing the two exactly together. For
example, if he comes across a station
badly heterodyned or even a common
wavelength, he does not pass straight
over either.

What exactly does he do?
He tunes either in as sharply as

possible with both circuits, for he then
knows that he has his tuned circuits in
step for a further Move upwards.

- And I suppose that one should not
search too quickly?

Certainly not. You will get far more
stations by covering a comparatively
narrow waveband slowly' and carefully
than by rushing over a wide band. A
good rule is to advance your second'
condenser-that which tunes the detec-
tor circuit-slowly and steadily and to
make an upward advance with the other
with a slightly backwards and forwards
movement. Any signal within the range
of the receiving set is then picked up
and it is only a matter of care to tune -
it in properly. But always treat the -
reaction control with respect!

" SOURCES OF H.T.
SUPPLY "

(Continued from page 827)

the amount drawn from the mains is
really trifling. The most expensive item
in one's annual accounts is likely to be the
renewal of rectifying valves. This, how-
ever, does not amount to anything very
serious for one should- obtain at least a
thousand hours of service life from a valve
of good make. If the set is used on an average
for three hours a day, this means that one
rectifying valve should operate the elimina-
tor for a year on the average. If a metal
rectifier is used, there- are, of course, no
valves to give out. The reader must be
guided by his own judgment in this matter
and he will probably find the experiences of
friends of considerable value when it comes
to making a choice.

There is one point about eliminators
which is not perhaps always realised. It is
an excellent scheme if a portable is used to
have it so arranged that an eliminator may
be used as a general rule for high-tension
supply, the batteries being employed only
when the set is taken out of doors. The
reason is that most portables impose a
considerable current drain upon the high-
tension battery and it is therefore much
more economical to work whenever one can
from the mains. This applies particularly
to portables using pentode or very low
impedance valves for the output.

WIRED WIRELESS IN U.S.A.
STEPS axe now being taken to utilise

the ordinary telephone wires for dis-
tributing broadcast programmes to Ameri-
can listeners. The problem of ether con-
gestion and overlap is even more pro-
nounced over there than here, whilst static
is a decided bugbear, especially in the
summer months. By feeding modulated
radio -frequency currents into a telephone
wire several alternative "programmes " can

Harold Kimberley, through Roberts' eyes

be distributed simultaneously to all tele-1
phone subscribers, with absolute clarity
and freedom from all disturbance.

All that is necessary to select any re-
quired programme is to switch over from
one filter unit to another at the receiving
end. In the new " monophone " system,
as it is called, a comparatively inexpensive
set consisting of a crystal Kectifier followed
by one stage 'of low -frequency amplifica-
tion, is sufficient to give ample loud -speaker
strength. This is due to the fact that
"line radio" provides a relatively heavy
input current as compared , with the
energy picked up by the ordinary aerial.
The " monophone" -does not interfere in
any way with the ordinary point-to-point
telephone service. B. A. R.

THE STENTORPHONE
IN this type of loud -speaker a stream of

air under pressure is allowed to escape,
through an outlet valve, which is con-
trolled by the speech vibrations. As its
name implies, it is particularly suited fort
public-address systems where a large,
amplification of the original sound is re-
quired. The escaping air gives rise to a
slight hissing sound, which is, however,'
hardly noticeable when the instrument is
infull operation. As there is no mechanical
diaphragm, distortion due to inherent
resonance is avoided. M. A. L.



If your set takes its H.T. or L.T. from alternating -current mains, then it will include a power transformer.
Here are some interesting details of transformers for the purpose

A S more and more houses that are wired
1 for lighting are supplied with alterna-

ting -current electricity, the number of
users of battery chargers, high-tension
mains apparatus and filament power units
is bound to increase. In fact, there has been
for a considerable time a distinct tendency
on the part of those desiring trouble -free
reception to discard battery -operated sets,
and to employ receivers that derive the
whole of their current from the electric -
light circuit.

Why Not Mains Drive?
Personally, I look forward to the time

when practically all wireless users will have
a mains -driven set. A great many of the
troubles with which we now have to contend
are undoubtedly the direct result of using
for power purposes, batteries that vary in

PR/MAR Y
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Details of a simple core -type power transformer

their electrical characteristics. As they
discharge, their voltage falls off and their
resistance increases; consequently, per-
formance is affected.

Mains units of all descriptions, on the
other hand, provide power which is rela-
tively constant. True, the actual voltage
of the supply mains usually varies a little
throughout the day, but only by a small
percentage.

If an examination is made of the various
mains units, you will notice that in every
one of them a transformer is employed. A
transformer must, therefore, be a most
important component and actually it does
play an important part.

What then is a transformer? It is a

/RON CORE

component for converting alternating cur-
rent at one voltage into alternating current
at another voltage.

Normally there are two distinct windings

/$T spok-re.
LAYER

1I

2'0 4" ETC
[FIVER

LEOS eilOLTS
FOR RAW
CORE MATES

Stampings for shell -type transformer

fitted over an iron core. One of these
windings, termed the primary, is joined to
the mains and the other winding, the
secondary, is connected to the input
terminals of the apparatus included in the
mains unit.

Now, when the mains supply of alterna-
ting current is connected to the primary
winding, a current will flow through it.

WINO/N6.
This current is, however, best kept small.
It is not giving us a current in the second-
ary circuit.

What factors determine the magnitude of

/4 / ,
2No4r/ETC

117YEITS

2No 4 71, E TC.

Stampings for core -type transformer

the current? If we take a certain trans-
former and measure the current which
flows for various voltages and frequencies -
of supply, we shall find the current increases
as the voltage is raised or as the frequency
is reduced. The primary circuit of the
transformer must, therefore, be so arranged
that it is suited to the particular voltage
and frequency of the supply with which it
is to be used.

If now we connect to a given mains
supply a winding arranged over an iron
core, we shall find the current passed by
this winding to fall off as the number of
turns of wire are increased, or as the size of
the iron core is made larger. The essential
points that have to be remembered are,
therefore, that the amount of the current
is dependent upon the number of turns,
the size of the core, and the frequency and

PR/MAR V
WINO/NO

EC.
A shell transformer. See how it differs from

the core -type

SECONORRY
WINO/NC

voltage of the supply. The magnetic
properties of the iron are of course also
important.

Small transformers such as used in mains
units for wireless purposes often have a -
core of iron having a cross section of from
three-quarters to two square inches and the
number of turns on the primary are
arranged to suit the voltage and frequency
of the mains.

On this page are shown details of cores
for small transformers, of the core and
shell types. The core dimensions depend
largely on the windings, and in a con-
cluding article I will give particulars of
suitable primaries and secondaries.
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DID you read last week's article on
the " Holiday Portable Three "-a
new three -valve portable set pro-

duced by the AMATEUR WIRELESS Technical
Staff and which fills a very definite niche?

Here is just a summary before continuing
the constructional details necessary to
complete the receiver. The " Holiday
Portable" is a three -valuer, incorporating
frame aerial, batteries and loud -speaker. It -
covers both wavelength ranges, has pro-
vision for a gramophone pick-up, embodies
one R.C. and one "super" transformer

The loud -speaker
unit in place in the

cabinet

stage, a volume control,
and a choke output cir-
cuit. There is provision
for using an external
aerial and earth, and
this converts the " Holi-
day " receiver into a
very up-to-date poste

for home work.
Last week, full
constructional de-
tails were given
for making the
receiver section.

It now remains
to construct the frame aerial. The wooden
former which carries the frame windings is
supplied with the cabinet if this is bought
ready made. There may be some amateurs,
however, who are anxious to make the
whole receiver themselves and for the bene-
fit of these, the following dimensions are
given.

The sides of the wooden former are of
5 -ply wood, the dimensions being 14 -4 by
153/4 in. The ends of the box -like frame -
aerial former are finished off with fillets of
wood, 1 in. by y4 in. These prevent the
frame windings from touching the inside
of the cabinet, and also prevent any loose
movement of the frame aerial former.

The Frame Windings
So far as the frame windings themselves

are concerned, the reaction winding con-
sists of 9 turns of No. 24 s.w.g. enamelled
wire". The ends of the windings are finished
off simply by threading through
small holes. The reaction winding
is spaced approximately Y4 in. away
from the edge of the first aerial
section. The long -wave aerial wind-
ing consists of 46 turns also of No.
24 s.w.g. enamelled copper wire and
the short-wave winding is II turns
of the same wire. The exact position
of the windings is clearly shown in
the blueprint No. 188, which can be
obtained, price is., post free, from the
Blueprint Department of AMATEUR
WIRELESS, 58-61 Fetter Lane, E.C.4.

HINTS ON TUNING
MAKING THE FRAME AERIAL

USING A PICK-UP

!DAY
For/able TBREE

When the construction of the frame um themselves, which would cause trouble.
is complete the whole set may be assembled. The cabinet is capable of accommodating
Slide the frame aerial former into the two 6o -volt H.T. units, an L.T. accumulator
cabinet, taking care that the supporting of generous capacity, and a grid -bias battery.
fillets for the baseboard are the right way This latter is placed at the back of the loud -
up, that is leaving the larger space at speaker unit and allows of easy adjustment.
the bottom. The receiver unit may then, So far as the loud -speaker itself is con -
be slid in inside the frame aerial former cerned, it will be seen that in this receiver
from the front and
there are two small
holes in the panel
through which wood
screws are passed to

the assembly
secure.

Connections
Next, connect up

the loud -speaker and
frame aerial by
means of the flex
leads which have
been provided. Do
not have the frame
aerial leads unduly
long. The leads need
not be more than 6in.
long at the most and
if they are longer
than this, they may
foul other components and result in setting
up undesired capacity effects. The .same
applies in a degree of lesser importance to
the loud -speaker and battery leads, but it is
wise to allow sufficient length of wire for
the battery connections in case there sho
be any loose movement of the batte

we have used a pro-
prietory cone chassis
with 'a well-known
make of reed move-
ment. The resulting
assembly is quite
light and compact
and very suitable for
portable set use.

One of the photo-
graphs shows the
receiver unit con-
tained in the frame
aerial former, but
the whole assembly
without the cabinet.
Provided connection
is made to the loud-
speaker, there is no

Very attractive-the reason why this
complete set in its " skeleton "_ should

cabinet not be used for a
preliminary trial, but if all the joints are
well soldered and there is no doubt what-
ever that the connections are correctly
made, then time might just as well be saved
by making the first test in the cabinet.

The valves should be H.F., L.F, and
power respectively.

COMPONENTS REQUIRED
Ebonite or bakelite panel, 18 in. by 6 in. (Raymond, Deli'

Ebonart, Paxolin).
.0005-mfd. reaction condenser (J. B., Formo, Lissen, Igranic,

Peto-Scott, Burton).
t-meg. volume control (Rotor Electric).
Two push-pull filament switches (Bulgin, Trix, Lissen, -

Benjamin).
Single -circuit -closed jack (Lotus, No. 2).
Three valve holders (Wearite, Lotus, Benjamin, Listen, Trix).
.000i-mfd. fixed condenser (Dubilier type 62o, Listen, T.C.C.,

Mullard).
.000z-mfd. fixed condenser with series clip (Dubilier type 62o,

Lissen, T.C.C., Mullard).
.005-mfd. fixed condenser (Lissen, Dubilier type 610, T.C.C.,

Mullard).
3-megohm grid leak (Lissen, Dubilier, T.C.C., Mullard).
+ligh-frequency choke (Peto-Scott, Trix, Igranic, Burndept,

Wearite). a111M

So far as H.T. is concerned, two 6o -volt
units of the type specially designed for
portable set use will be found to give
satisfactory length of service. This is
more than can be said with many multi-,
valve portables, the designers of which
seem to expect midget H.T. cells, almost
indefinitely to feed the anodes of a group of
hungry tubes. 'Of course, it should be
realised that for home use even the proper
portable type batteries which can be
enclosed within the cabinet of the "Holi-
day" set do not give the greatest economy.
It is recommended that if this receiver is to
be used extensively, both for indoor and
outdoor working, then either an .11.T.
battery of the power type, an accumulator
bank or a mains eliminator be employed,
the portable type H.T. batteries in the
cabinet being used only when the set is
taken out of doors.

It is worth remembering that if the set
is used continually indoors the accumu-
lator may not be fully up to the mark
when it is desired to take the set out for
a trip. Therefore, if mains are available,
it is a good plan to have a small trickle
charger, such as that manufactured by the
Regent Radio Supply Co., of 21 Bartlett's
Buildings, Holborn Circus, E.C.4, in'order
to keep the accumulator properly charged
so that it will be ready at a moment's
notice for outdoor excursions.

Operation
Operation will be found quite simple.

Wave -changing is effected simply by the
movement of a switch on the panel,
and there is not very much that can

sto,000-ohm resistance with holder (Varley. Ready Radio,
Mullard, Lissen, Dubilier).

Low -frequency transformer (Lissen Super, Ferranti, R.I.,
Philips, Mullard, Igranic).

Output choke (Ferranti Br, R.I., Igranic)
z-mfd. fixed condenser (Dubilier, Lissen, Mullard, T.C.C.).
it -volt dry cell (Siemens).
Connecting wire (Glazite).
Three yards of thin flex (Lewcoflex).
Two red and three black wander plugs (Clix). Two spade

terminals (Clix).
Cone chassis complete (Squire P.W 77, White Spot).
Loud -speaker unit (Blue Spot, Triotron, Hegra)
Portable cabinet (Lock).
No. 24 enamelled wire (Lewcos).
Two 6o -volt H.T. batteries (Ever Ready Popular Portable).
2 -volt accumulator (C.A.V. type 2A.N.7, Ever Ready).

11141111

be said about that 1 Tuning is re-
markably simple, the controls being
simply the aerial condenser (centre
dial) and the reaction condenser,
right-hand dial. The volume control
(the knob of which is on the left of
the aerial condenser dial) will be
found a great advantage, because
when working fairly close to a main
station, the volume may be expected
to be too great for "full throttle"
working, and this is bound to be

the case when advantage is taken of an
external aerial and earth. Moreover when
working this receiver with an electric
sound -box, some control of volume is almost
essential.

There is nothing very much that need
be said about the addition of a pick-up. A
magnetic movement of almost any type
can be used and it should be noted that
when the plug attached to the pick-up
leads is inserted in the jack a I %2 -volt
cell is brought into circuit and this im-
presses a slight negative bias on the grid of
the detector valve, which is then, of course,
operating as an L.F. amplifier.

Tell us the Results !
When you have made up the "Holiday"

set, give it a thorough trial and then let us
know the success you obtain with it. The
Technical Staff has carried out extensive
tests, but with a receiver of this type there
is not much object in publishing a station
log, for results so obviously depend on
locality, operating conditions, operating
ability and many other factors.

So tell us of the success you obtain.
We want all reports, good, bad or in-
different.

Here is the
receiver unit within
the frame aerial former
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portable set use.

One of the photo-
graphs shows the
receiver unit con-
tained in the frame
aerial former, but
the whole assembly
without the cabinet.
Provided connection
is made to the loud-
speaker, there is no

Very attractive-the reason why this
complete set in its " skeleton "_ should

cabinet not be used for a
preliminary trial, but if all the joints are
well soldered and there is no doubt what-
ever that the connections are correctly
made, then time might just as well be saved
by making the first test in the cabinet.

The valves should be H.F., L.F, and
power respectively.

COMPONENTS REQUIRED
Ebonite or bakelite panel, 18 in. by 6 in. (Raymond, Deli'

Ebonart, Paxolin).
.0005-mfd. reaction condenser (J. B., Formo, Lissen, Igranic,

Peto-Scott, Burton).
t-meg. volume control (Rotor Electric).
Two push-pull filament switches (Bulgin, Trix, Lissen, -

Benjamin).
Single -circuit -closed jack (Lotus, No. 2).
Three valve holders (Wearite, Lotus, Benjamin, Listen, Trix).
.000i-mfd. fixed condenser (Dubilier type 62o, Listen, T.C.C.,

Mullard).
.000z-mfd. fixed condenser with series clip (Dubilier type 62o,

Lissen, T.C.C., Mullard).
.005-mfd. fixed condenser (Lissen, Dubilier type 610, T.C.C.,

Mullard).
3-megohm grid leak (Lissen, Dubilier, T.C.C., Mullard).
+ligh-frequency choke (Peto-Scott, Trix, Igranic, Burndept,

Wearite). a111M

So far as H.T. is concerned, two 6o -volt
units of the type specially designed for
portable set use will be found to give
satisfactory length of service. This is
more than can be said with many multi-,
valve portables, the designers of which
seem to expect midget H.T. cells, almost
indefinitely to feed the anodes of a group of
hungry tubes. 'Of course, it should be
realised that for home use even the proper
portable type batteries which can be
enclosed within the cabinet of the "Holi-
day" set do not give the greatest economy.
It is recommended that if this receiver is to
be used extensively, both for indoor and
outdoor working, then either an .11.T.
battery of the power type, an accumulator
bank or a mains eliminator be employed,
the portable type H.T. batteries in the
cabinet being used only when the set is
taken out of doors.

It is worth remembering that if the set
is used continually indoors the accumu-
lator may not be fully up to the mark
when it is desired to take the set out for
a trip. Therefore, if mains are available,
it is a good plan to have a small trickle
charger, such as that manufactured by the
Regent Radio Supply Co., of 21 Bartlett's
Buildings, Holborn Circus, E.C.4, in'order
to keep the accumulator properly charged
so that it will be ready at a moment's
notice for outdoor excursions.

Operation
Operation will be found quite simple.

Wave -changing is effected simply by the
movement of a switch on the panel,
and there is not very much that can

sto,000-ohm resistance with holder (Varley. Ready Radio,
Mullard, Lissen, Dubilier).

Low -frequency transformer (Lissen Super, Ferranti, R.I.,
Philips, Mullard, Igranic).

Output choke (Ferranti Br, R.I., Igranic)
z-mfd. fixed condenser (Dubilier, Lissen, Mullard, T.C.C.).
it -volt dry cell (Siemens).
Connecting wire (Glazite).
Three yards of thin flex (Lewcoflex).
Two red and three black wander plugs (Clix). Two spade

terminals (Clix).
Cone chassis complete (Squire P.W 77, White Spot).
Loud -speaker unit (Blue Spot, Triotron, Hegra)
Portable cabinet (Lock).
No. 24 enamelled wire (Lewcos).
Two 6o -volt H.T. batteries (Ever Ready Popular Portable).
2 -volt accumulator (C.A.V. type 2A.N.7, Ever Ready).

11141111

be said about that 1 Tuning is re-
markably simple, the controls being
simply the aerial condenser (centre
dial) and the reaction condenser,
right-hand dial. The volume control
(the knob of which is on the left of
the aerial condenser dial) will be
found a great advantage, because
when working fairly close to a main
station, the volume may be expected
to be too great for "full throttle"
working, and this is bound to be

the case when advantage is taken of an
external aerial and earth. Moreover when
working this receiver with an electric
sound -box, some control of volume is almost
essential.

There is nothing very much that need
be said about the addition of a pick-up. A
magnetic movement of almost any type
can be used and it should be noted that
when the plug attached to the pick-up
leads is inserted in the jack a I %2 -volt
cell is brought into circuit and this im-
presses a slight negative bias on the grid of
the detector valve, which is then, of course,
operating as an L.F. amplifier.

Tell us the Results !
When you have made up the "Holiday"

set, give it a thorough trial and then let us
know the success you obtain with it. The
Technical Staff has carried out extensive
tests, but with a receiver of this type there
is not much object in publishing a station
log, for results so obviously depend on
locality, operating conditions, operating
ability and many other factors.

So tell us of the success you obtain.
We want all reports, good, bad or in-
different.

Here is the
receiver unit within
the frame aerial former
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A Weekly Programme Criticism by Sydney Al. Moseley
BERLIN seems to _have got a hold on

me, for I have flown to London and
back in time for the inauguration cere-
mony of the laying of the foundation stone
of the new German broadcasting building.
The Under Secretary of State tells me that,
strangely enough, they expect the new

An impression of James Kelleher,
of the Piccadilly Hotel Dance Band

building to be finished almost at the same
time as our own B.B.C. building in
London.

I experienced considerable difficulty in
picking up London even with the best
five -valve set available. As my readers
know, I am not much good at technicalities,
but after consulting with some 6f the
leading manufacturers in Germany, I
realised that it was neither my fault nor
the set, but simply technical difficulties.

The political speeches, as it happened,
came over extraordinarily well, and some
of my German friends were able to follow
every word of the speeches. It was a real
triumph for British oratory.

.
I am glad that my friend Seiveking has

got over well at last. His last kaleido-
scopic play was really good. Apart from
my own opinion, I " sounded " a few friends

as to their ideas about it, and they have
borne out my et with myself that this
latest creation of Lance Seiv'eking will
cause more controversy than any other
feature. Some said it was silly; some
thought it wonderful; others were just
amused. Quite a fewthoUght it an object
lesson. The general verdict seemed to be
that it Was "rather clever."

' 4

My opinion is that it was brilliantly con-
ceived and excellently produced. It was a
triumph for the men at the control panel.
They had to handle three orchestras,
singers, choruses, actors, and effects, and
it went through without a hitch. Kcsleido-
scope may have been a little obscure in
parts, and some scenes were slightly
drawn out; one or two of the episodes
were a little unpleasant; but taken as a
whole it was a treat of the first order for
those of us who enjoy something new and
unusually clever.

Not long ago I had something to say
upon the subject of acoustics as applied
to certain broadcast organ recitals. I have
come across another instance where, as at
the Bishopsgate Institute, the effect is none
too pleasing. I refer to an organ recital
by Gilbert Mills from the Church of the
Messiah, Birmingham. Nothing but praise
is due to Mr. Mills-I particularly liked
his rendering of Norman Coates' " Tuba
Tune "-but the echo was a source of
annoyance. Surely these details could be
gone into more thoroughly by the B.B.C.
engineers ?

Those who like a romantic comedy
accompanied by soft, seductive music must
have found Love Magic from 5GB to their
taste. It came rather as a surprise when
it ended a quarter of an hour too soon, but
the Midland Pianoforte Sextet filled up
the spare time in a most capable manner.
The selection from Carmen which followed
was delightfully played by the Gershom
Parkington Quintet.

My apologies, or perhaps the printer's,
are due to Rudy Starita, who was recently
referred to on this page as " Ruby" I

Cupid and Cutlets, a new burlesque
operetta, was of the pleasant type which
has nothing much new in it, but helps to

111111111111 11111111111111111

pass the time away. Olive Groves, as the
Cook General, was easily the best of a
good caste. This operetta was preceded
by an overture from The Pirates of Penzance
and was followed by a selection from The
Show Boat, both of which were played by
the Birmingham. Studio Orchestra.

A delightful Sunday "plum" was the
latest concert given by Tom Jones and
the Grand Hotel (Eastbourne) Orchestra.
Every item was so well selected and
played that it is impossible- to pick out
any one for special comment. I am cer-
tain that no one can find fault with a pro-
gramme including the selection from
Pagliacci, Tschaikovsky's "Canzonetta,"
Liszt's " Rhapsody No. 2," and the " Valse
Triste" by Sibelius.

The "noise factory" which is heard from
WOR, Newark, is a machine driven by
nineteen motors and is capable of making
more, than two hundred different sounds,
among which are animal growls, musical
notes and the creaking noises of a mediaeval
drawbridge. The machine was developed
for talking pictures and is said to duplicate
noises with exactness.

Mabel Marks, the popular entertainer
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FOR ALL

JELLY ACID
keeps the plates
completely immers-
ed in electrolyte
with the battery in
any position, and
full capacity is ob-
tained in all posit-
ions even wheneem-

pletely inverted.

*A C.A.V. Jelly Acid
Cell is specified for
the HOLIDAY
PORTABLE THREE
described in this

issue.

833 e =tawWirett5

"ALL POSITION"
ACCUMULATORS

NON -SPILLABLE
POR A It LE RECEIVERS

The C.A.V. Jelly Acid Battery is making a strong appeal to users
of Portable Receivers. They are not merely adaptations of a

standard cell, but specially constructed with exclusive devices
which in conjunction with the specially prepared C.A.V.

jelly acid enable them to claim preference over other
non -spillable types.

Catalogue No. P will be forwarded upon application.

tl
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The NEW
LOEWE
RADIO
CONE
UNIT

gives Home Constructors
an opportunity to build
their own LOUD -SPEAKERS !
With the new LOEWE RADIO Cone Unit you can make in your own
home a high-class cone loud -speaker. It will adapt itself to any type
of cabinet and whether it is simple or intricate in design is a matter for
the builder to decide. With every Unit, complete instructions, working
drawings, etc., are supplied for making the Cone Diagram and the
Cabinet as recommended by LOEWE RADIO. Most PRICEof the Unit is enclosed in robust moulded casing.

home constructors should buy this pleasingly efficient 3,Plugs fitted to leads are also supplied. All enthusiastic

unit without delay! Full details from

LOEWE RADIO
THE LOEWE RADIO CO., LTD.,
4, Fountayne Road, Tottenham, N.15

Telephone: Tottenham 391I/z.

Don't Forget to Say That You Saw

Be up to date
Charge your accumulator

with the
Dr. Wesper Tekade

A.C.
Trickle Charger

for charging accumulators
of 2 and 4 volts.

ASK YOUR DEALER.

DR. NESPER Ltd.,
Colindale Avenue, Hendon,

London, N.W.g.
It in "A. W."

Jelly Acid Cells have
been manufactured
by us for many im-
portant purposes for
several yearit past;
and are still the most
satisfactory non -
spillable type avail-

able to -day.

Obtainable from
C.A.V. Depots,
Battery Service
Agents and all Wire-.

less Dealers.

Price

29/6
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VALVES

SOME FURTHER DETAILS
----OF VALVES FOR ALL PURPOSES

LAST week, on page 8o6, were given
details of two- and four -volt valves of

the most prominent manufacturers available.
In the table below are particulars of six -
volt three -electrode valves for H.F., detection,
and low -frequency amplification, while screen -
grid valves and pentodes are also shown.

Technical pointers to observe when buying
new valves were given last week, and it
remains only to be noticed that the rated
impedance of -pentodes is high as compared
'ith the impedance of ordinary power valves.
This does not mean, however, that the loud-
speaker should match the impedance of the

pentode's anode circuit. An output trans-
former is always advisable..

It will be seen that some very large power
valves, some with impedances so low as
1,600- ohms, are included in the six -volt
range of ordinary three-electrock valves and
these must match the load.

SIX -VOLT VALVES: Three -electrode Types

Make. Impedance.
Amp.

Factor.
Fil.

Current. Type. Make. Impedance. Amp.
Factor.

Fit.
Current. Type.

Mazda ... 90,000 40 .075 RC6o7 Marconi ... 6,000 5 .8 LS5
Six -Sixty 74,000 37 .075 6o75RC Osram ... 6,000 5 ./ LS5
Cossor 60,000 5o .1 610RC Six -Sixty 6,000 7.2 .1 610P
Marconi ... 6o,000 40 .1 DEH6to Mazda ... 5,300 9 .075 LF6o7

' Osrarn 6o,000 40 .1 DEH6to Mullard ... 5,200 7.1 PM6
Mullard 53,000 40 .075 PM5B Ediswan ' 4,200. 5 .1 PV6-ro
Editswan 50,000 40 .1 RC6to Cleartron 4,000 5 .5 CT25 X
Marconi ... 30,000 3o .1 HL6to Six -Sixty 3,600 3.2 .25 625SP
Osram 3000o 3o .1 HL6to Cosmos ... 3,500 6 .25 SP55R
Marconi ... 25,000 20 .8 LS5B Cossor .... 3,500 8 .r 61oP
Osram 25,000 20 .8 LS5B Marconi ... 3.500 8 ./ DEP6in

,Ediswan 21,000 25 .1 HF610 Mullard ... 3,500 3.15 .25 PM'256
Cleartron ..1 20,000 20 .25 Cr25b Osram ... 3,520 8 .i DEP6tcs
Cosmos ... 20,000 9 .09 DE5o Ediswan 3,000 3 .25 PV625
Cossor 20,000 20 .1 6t0HF Marconi .... 2,750 2 5 .8 LS5A
Mazda ... 20,000 20 .075 HF6o7 Osram ... 2,750 2.5 .8 LS5A
Six -Sixty 20,000' 20 .075 6o75HF Mazda ... 2,600 6 .15 P615
Mullard 14,700 17.5 .075 PM5X Marconi ... 2,400 6 .25 P625
Mazda ... 12,500 14 .075 GP6o7 Osram ... 2,40o 6 .25 P625
Cleartron 10,000 9 .25 CT25 Cossor .... 2,000 5 . t 6toXP
Ediswan 10,000 15 .s LF6,10 Mullard ... 2,000 5 .6 DFA9
Mullard 9,000 18 .t PM6D Mazda ... 1,750 3.5 .5 PX65o
Cossor 7,500 i5 .1 61oLF Ediswan 1,600 4 .25 PV62.5A
Marconi ... 7.500 15 .1 DEL6to Marconi ... 1,600 3.7 .25 P6.25A
Osram 7,500 15 .5 DEL6to Osram ... 1,600 3.7 .25 P625A

FOUR -ELECTRODE VALVES : Screen -grid FIVE -ELECTRODE VALVES: Pentodes

Make. Impedance.
Amp.
Factor.

Fil.
Volt.

Fil.
Current. Type. Make. Impedance.

Amp.
1,actor.

Fil.
Volt.

Fil.
Current Type.

Mullard 230,000 200 2 .35 . PMI2 Ediswan 65,000 So 2 .25 5E 22t5
Six -Sixty 220,000 190 2 .15 2I5SG Six -Sixty 64,000 So 2 23oPP
Cossor 200 2 .2 220SG Mullard 62,500 82 2 3 PM22
Marconi 200,000 170 2 .15 S215 Dario 55,000 [ 00 2 Pentode
Osram 200,000 170 2 .15 S215 Marconi 55,000 90 2 .35 PTz35
Dario 125,000 25 2 SHF Osram 55,000 90 2  35 PT235
Ediswan 140,000 140 2 .55 SG215 Cossor 20,000 40 2  3 2300T

!

Mullard 230,000 200 4 .075 PMI4
Dario
Mullard
Six -Sixty
Cossor

55,000
28,600
27,000
20,000

too
62
6o
40

4

4
4

.15

.15
- .15

15

Pentode
PM24
415PP
415QT

Six -Sixty
Cossor
Dario
Ediswan

220,000
200,000
125,000
115,000

190
200

25
140

4
4
4
4

.075

.t

.t

.5

4075SG
4.roSG
SHF

SG4to
MarcOni 175,000 110 6 .25 S625
Osram
Ediswan

175,000
100,000

110
140

6
6

.25

.5
S625

SG6to Mullard 25,000 50 .17 PM26

MAGNETOSTRICTION
THE original Reis" 1'telephon," now

more than fifty years old, depends
upon the expansion and contraction effects
produced in a steel knitting -needle by the
passage of voice -frequency currents. The
needle is wound with insulated wire and
mounted in a wooden box. When voice
currents are passed through the wire the
resulting vibrations of the needle are com-
municated to, the box, which acts as a
sound resonator.

The effect on the knitting -needle is
known as, magnetostriction. An American

inventor, G. W. Pierce, has recently found
that magnetic substances will expand and
contract in this fashion -"even when the
applied currents are of radio frequency.
Magnetostrictive vibrations are, in fact,
now being used instead of piezo-electric
crystals to standardise the  frequency of
high -frequency carrier waves such as those
used in broadcasting. B. M.

MUTUAL CONDUCTANCE
MUTUAL conductance is the most

informative of the various valve

characteristics, since it represents the
"factor of performance." It varies directly
with "mu" (the amplification factor) and
inversely as the internal plate resistance.
Obviously the greater the amplification
factor, the better the response, whilst the
higher the internal resistance, the lower
the response, other things being equal.
When expressed in units, the mutual con-
ductance of a valve measures the change
in milliamps in the plate circuit for a
change of one volt applied to the grid. In
other words it equates applied grid voltage
to current output. B.



JUNE .15, 1929 835 emateurw,retesj

HELLESEN
DRY BATTERIES

Strndard Capacity.
Wiray " 9 -volt Grid

Bias Type 2/ -
"Wren" 60 -volt H.T.

Type ... 10/6
IruP 99 -volt ITT.

 T e   18/-
vr scl, ' 108 -volt H.T.

Type : 20,-
Treble Capacity. '

" HEIM " 60 -volt H.T.

"Kelup" 99-voltH.T.
Type spi-

Type ... 32/6
t -cur CWEI' Sells Them.

KNOWING HOW
Was reading a very interest-
ing article the other day on
the manufacture of Hellesen
H.T. Batteries in which the
writer stressed the need for
perfect internal insulation
between the cells.
Poor inter -cell insulation is a
frequent cause of breakdown
in cheap batteries, because
however excellent the cells
themselves, the battery as a
whole must have perfect in-
ternal insulation if the volt.,
age between the terminals is
to be maintained.
There are many points such as this
which bring home to one the wisdom
of buying H.T. Batteries made by a
firm like Hellesen.
You remember the watchmaker
whose repair bill ran " To mending
watch 2/6, to knowing how 10/6."
Hellesens batteries cost only very
little more, but they have "known
how " since 1887 !

Nis
NIEMEN DRY BATTERIES,

ELECTRICAL MEASURING INSTRUMENTS,
POLYMET MICA ...PAPER CONDENSERS,

HANDLAMPS. TORCHES. ETC.

A. H. HUNT, LTD., CROYDON, SURREY
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PERMANENT CHARGER
WITH L.T. COUPLER

21/2_ amp.

4-
typer forolt

accumulators.

1 amp. type for
2-, 4- or 6 -volt
accumulators.

47/6

70/ -

WITHOUT L.T. COUPLER
1/2 amp. type for
2-, 4- or 6 -volt
accumulators.

1 amp. type for
2-, 4- or 6 -volt 65/ -accumulators.
The Regentone twelve months'
guarantee covers the Westinghouse
metal rectifier standardised in all
our A.C. chargers and mains units:

4216

REGENT RADIO SUPPLY CO.
21 BARTLETTS BUILDINGS, HOLBORN CIRCUS, E.C.4

=FLAME
s solder

anyiAray, it /
rnalkes it run

FLUXITE is sold in tins,
price 8d., 1/4 and 2 8. SOLDERING
Another use for Flux- SET Complete
ite : Hardening Tools 7/6and Case Hardening. or LAMPAsk for leaflet on only

Improved methods

FLUXITE LTD.,
326)

Rotherhithe, S.E.1

,

SIMPLIFIES ALL SOLDERING
Mention of "Amateur Wireless" to Advertisers will Ensure Prompt Attention



Weekly Tips.
Constructional

and

Theoretical-
A Surprise!,

AFEW days ago I had a surprise when I
opened a 5o,000 -ohm wire -wound anode

resistance. I did not measure the diameter
of the wire, so I cannot tell you its gauge,
but No. 47 wire is two thousandths of an
inch thick, and is therefore fairly thin.
Even this seemed thick in comparison with
the wire used in this anode resistance I

The wire was actually wound over thin
string, and not very much of it was
required for the 50,000 ohms.

The current -carrying capacity of resis-
tance wire is remarkable. No. 47 Eureka
will carry 5o milliamperes without becom-
ing too warm. No. 4o, which is nearly five
thousandths of an inch in diameter, will
carry iso milliamperes when the wire is
coiled in air; the temperature will approxi-
mate to Too degrees centigrade.

Claims for Mains Valves
- Some of the new mains valves of the

shielded type have very large amplification
factors and correspondingly high anode
impedances. On one or two occasions I
have heard the opinion expressed that with
these new valves it will be possible to
obtain much greater high -frequency ampli-
fication, simply because the valves them-
selves have large magnification factors. _

This is, of course, not true. It will not be
possible with the new valves to obtain
more magnification than with the older
unless the anode -grid capacity is smaller.
At the moment no claims have been made
of better shielding.

Compact Condensers
There are I notice now on the market

a number of variable condensers having a
mixed dielectric. They take the form of
the usual sets of plates with sheets of insu-
lating material between them. These con-
densers are, of course, relatively compact
and suitable for portables.

One must remember, how -ever, that these
condensers have much greater losses than
ordinary types, with the result that tuning
will be broad and the signal strength rather
less -than normal.

There may be circuits in which tuning
condensers having mica or other material
for a dielectric are perfectly satisfactory.
but one should be -cautious. Such con -

875

densers would, 'so far as I can see, be
entirely satisfactory in reaction circuits
and there would be the advantage that the
plates could not short-circuit. As a result,
there would be no need to employ a pro-
tective condenser,

The movement should not be too stiff, or
there may be some little difficulty in
properly setting it, and the capacity at a
given point should remain practically con--
stant, even after the moving plates are
moved too and fro about that point.

Is Your Tuning Good?
The worth of a receiver is dependent in

no small degree upon its tuning curve.
Is it pointed at the top and broad- at the
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are a help and may properly be used in
small and inexpensive receivers. Loss of
signal strength should not be experienced
with a medium condenser value.

Amplification in Portables
It is well known that very little high -

frequency magnification is obtained from
a resistance -coupled stage when the high -
frequency valve is an ordinary one. The
magnification is in certain circumstances
suite useful, however, and for this reason
many of the cheap self-contained receivers
include a stage of this type.

A typical circuit of a five -valve set is
given herewith and the values of the
various components are indicated.

I have measured the
amplification of a single -

I stage of resistance -
coupled high -frequency

Nc> L. s at 400 and 2,000 metres,
c>

and it amounted to
from two to three and
from four to five re-
spectively. A well -
designed tuned stage
will give. approxim-
ately 40 with stability,

+111111111114---_

A girl five -valve portable -set circuit

bottom, or does it approach a rectangular
shape?

Many receivers, I am afraid; have poor
tuners. Perhaps the coils are not very
effective, or they may be so connected that
the best results are not obtained. In an
effort to improve selectivity a fixed con-
denser of little capacity, such as .000l
microfarad, is often included in the aerial
circuit, and sometimes there is an alterna-
tive aerial terminal which may be joined
directly to the coil or through a larger
condenser.

Several tuned circuits have to be used
in order to obtain a tuning curve which may

'approach the rectangular shape, and the'
inclusion of fixed condensers in the aerial'
Circuit does not help. very much towards
reaching this ideal. But these condensers

ciN.r+3

A Mains Indicator
Those who employ

A.C. mains supply
for filament heating,
through a suitable step -
clown transformer may

usually, without difficulty, arrange for a
small indicating lamp to light when the
receiver is connected to the mains supply.

This lamp may be of the 4- or 6 -volt
pattern, depending upon the voltage of the
secondary winding, and if one that takes a
fairly heavy current is used, it should have
a long life. Mains valves usually have
4 -volt filaments, but when only the power
valve or valves of a receiver are supplied
with alternating current,. the voltage is
generally 5.5 or es.

The indicating lamp may be mounted
behind a small glass window fitted to the
panel. A number of types having, windows
of various designs are available, and I con-
sider a mains -driven set is hardly finished
off unless a visual indicator of this type is
fitted.
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ROAD CAST TELEPHONY
(Broadcasting stations classified cotintry and in order of wavelengths)

Kilo- Station and Power Kilo- Station and Power Kilo- Station and Power
Metres cycles Call Sign (Kw.) Metres cycles Call Sign (Kw.) Metres cycles Call Sign (K w.)

GREAT BRITAIN 1,028 Radio,Lyons. 1.5
25.53 22,752 Chelmsford 996 Bordeaux (PTT) 0.5

(6SW) 15.0 982 Agen 0.3
243.9 2,230 Newcastle (SNO) 1.0 97o Vitus (Paris) - 2.0
258.6 1,160.r *Leeds (2LS) .0.13 943 Marseilles (PTT) 0.5
288.5 .r,o4o *Sheffield (6LF) 0.13
288.5 1,040 *Bournemouth

(6BM) 1.0
288.5 1,040 *Edinburgh

(2EH) 0.35
288.5 2,040 *Hull (6KH) 0.2

1,040 *Dundee (2DE) 0.13
1,040 *Liverpool (61.11) 0.13
2,040 *Stoke-on-Trent

(6ST) 0.13
1,040 Swansea (5SX) 0.13

288.5

288.5
288.5 r,o4o *Plymouth(5PY) 0.13
294.1 1,020 *Bradford (2LS) 0.13
302.6 992.2 Belfast (2BE) 1.0
311 964 Aberdeen (2BD) 1.0
323 928 Cardiff (5WA) LO
958 838 London (2L0) 2.0
378 793 Manchester

(2ZY) 1.0
401 748.3 Glasgow (5SC) 1.I.)
482 622 Daventry Ex.

(5GB) 17.0
1,5(4 3 191 7 Daventry

(5XX) 25.0
* Re:ay stations. tRelays 2L0.

AUSTRIA
250 1,200 Linz 0.5
28'3 1,060 Innsbruck 0.5
354.2 847 Graz 3.0
456 694 Klagenfurt 0.5
520 377 Vienna 20.0

BELGIUM
23) 2,300 Chatelineau 0.25
243 1,203 Schaerbeek-

Brussels 0.5
250 1,200 Ghent 0.5
260 1,070 Liege 0.5
512 586 Brussels 10.0

CZECHO-SLOVAKIA
265 1,128 Kosice 2.0
Z 7.8 i,o8o Feriby (testing) 12.0
806 980 Bratislava 4.0
343 873 Prague (Praha) 5.0
432.3 694 Brunn (Brno) 2.4

DENMARK
339 883 Copenhagen

(Kjobenhavn) 1.0
1,158 259 Kalundborg 7.5

ESTHONIA
408 735 Revel (Tallinn) 1.3

FINLAND
379 79.) Helsingfors

(Helsinki) 0.8
1,500 200 Lahti 20.0

FRANCE
170 .r,;50 St. Quentin 0.25
212 1,415 Fecamp 0.3
211.3 1,420 Beaters 0.1
238 1,26o Bordeaux (Radio

Sud-Ouest) 2.0
240 7,250 Radio Nimes 1.0

 244 2,229 Lille (PTT) 0.8
250 1,196 Juan-les-Pins 0.4
254 x,r8o Rennes (PTT) 1.0
255 x,175 Toulouse (PTT) 1.0
208 r,irs Strasbourg 0.3
274 1,092 Limoges (PTT) 0.5
285 , 1,050 Montpellier 1.5

292
300
305
309
318
936 892 Petit Parisien... 0.5
352 85o Algiers (PTT)... 2.0
368 8r5 Radio LL, Paris 1.0
392 785 Toulouse (Radio) 9.0
413 725 Radio Maroc

(Rabat) 2.0
429 699 Grenoble (PTT) 1.5
438 687 Radio Flandre

Lille 0.3
446 672 Paris (Ecole

PTT)
468.8 640 Lyons (PTT)

1,350 222 Tunis (testing)
1,470.2 204 Eiffel Tower .,.
1,749 171 Radio Paris ...
1,825 164 Radio Carthage

(Tunis) 5.0

0.7
1.0

8.0
8.0

GERMANY
219 1,370 Flensburg 1.5
240 1,250 Nurnberg 4.0
250 1,200 Kiel 0.7
250 1,200 Cassel 0.7
283.2 1,140 Cologne 4.0
267.8 1,120 Muenster 1.5
272.4 rrrot Kaiserslautern 1.5
280.4 2,070 Konigsberg 4.0
283.1 1,058 Berlin (E) 0.7
283.1 2,058 Stettin 0.7
283.1 2,038 Magdeburg 0.7
317.5 945 Dresden 0.75
320 937 Breslau 4.0
328.4 gr9 Gleiwitz 6.0
329 910 Bremen 0.75
361.9 829 Leipzig 4.0
374.1 8oa Stuttgart 4.0
391.6 766 Hamburg 4.0
421.3 712 Frankfurt 4.0
455.9 654 Danzig 0.75
456 65r Aachen 0.75
462.2 649 Langenberg 25.0
476 63o Berlin 4.0
538 558 Munich 4.0
503 532.8 Augsburg 0.5
566 530 Hanover 0.7
577 20 Freiburg 0.7

1.651 181.7 Zesen 00 0
1,051 261.7 Norddeich 10.0

GRAND DUCHY OF
LUXEMBOURG

1,220 245 Radio Luxem-
bourg 2 0

HOLLAND
31.4 9,554 Eindhoven

25.0
376.3 891.5 Huizen (until

5.40 p.m. B.S.T.) 5.0
1,076 278 Hilversum

(ANRO) 5.0
1,846 162.5 Huizen (after

5.40 p.m. and on
Sundays 5.0

1,846 262.5 Scheveningen -
haven 5.0

HUNGARY
548 548 Budapest 15.0

ICELAND
333.3 goo Reykjavik 1.0

IRISH FREE STATE
222.2 1,350 Cork (5CK) 1.5
411 738 Dublin (212N) 1.5

ITALY .

278 7,078 Turin 7.0
333 goo Naples (Napoli) 1.5
387 : 775 Genoa (IGE) 3.0
442 677 Rome (Roma) 3.0
450 666 Boizano 0.3
503.5 596' Milan 7.0

JUGO-SLAVIA
308.3 973 Zagreb (Agram) L25
450 663 Belgrade 4.0
582 515 Ljubljana 5.0

LATVIA
523. 567 Riga 2.0

LITHUANIA
1 935 255 Kovno 15.0

NORWAY
242 1,240 Rjtikan. 1.0
297 1,010 Notodden 0.7
365 82o Bergen 1.0
387 774 Fredriksstad 1.0
456 657 Tromso - 1.0
456 657 Aalesund 1.0
456 657 Porsgrund 1.0
496 604 Oslo 1.5
577 579.9 Hamar 0.7

POLAND
314 955 Cracow 1.5
337 890 Posen 1.5
415.5 722 Kattowitz 10.0
456 658 Wilno 1.5

1,397 214 Warsaw 10.0

PORTUGAL
317.5 943 Lisbon CTIAA (Wed'

and Sat.: 10 -midnight)
ROUMANIA

395 757 Bucharest 4.0

RUSSIA
492 609 Kharkov (NKO) 5.0
825 363.6 Moscow (PTT) 25.0
925 323 Hornet 2.5

1,000 299 Leningrad 20.0
1,440 208 Moscow 30.0
1,054 278 Kharkov 15.0

£63

814
324
346.8
369
400
405

426.7
456

261
265
333
350
437
550
770

1,200
1,345

400
496
680
760

1,010

1,200
1,809

SPAIN
1,121 Barcelona

(EA J13) 10.0
956 Oviedo (EAR)) 0.5
926 Almeria (EAJ18) 1.0
865 Barcelona (EA.11)10.0
811 Seville (EA J5) 0.5
750 Radio Espalla 1.0
740 San Sebastian

(EAJ8) 0.5
703 Madrid (EAJ7) 3.0
658 Salamanca

(EAJ22) 0.55
SWEDEN

Horby 10.0..r,ryo
1,130 Trollhattan 0.4

goo. Falun 0.5
858 Goteborg 6.0
686 Stockholm 1.5
546 Sundsvall 1.0
390 Ostersund 2.0
25o Boden 2.0
223 Motala 30.0

SWITZERLAND
739 Berne 1.0
604 Zurich 0.6
441 Lausanne 0.6
395 Geneva 0.5
297 Basle 0.25

TURKEY
250 Stamboul 5.0
164 Angora 5.0

June 17
18

,, 19
.20
21
22

June 16
17
20
21
22

CHIEF EVENTS
OF THE WEEK

LONDON AND DAVENTRY (5XX)

Vaudeville programme.
The Aldershot Tattoo.
Covent Garden relay.
A band concert.
Spanish symphony concert.
" The Diary of a Nobody."

DAVENTRY EXPERIMENTAL (5GB)

June 16
18
20
22

Military band concert.
An orchestral and vocal programine.
The Importance of Being Earnest.
Vaudeville programme.
Symphony concert.

CARDIFF
An orchestral and choral conc..nt
A Welsh programme.
Many Happy Returns.
Les Vivandiers.

June 16
19
21

,, 22

MANCHESTER
Orchestral programme.
A band concert from Southport.
Such is Life.
Brass band concert.

NEWCASTLE
June 19 Orchestral concert from Whitby.

zo Recital on the New Zealand War Memorial
carillon.

21 Sunderland programme.

June 15
19

,, 22

GLASGOW
Military band concert.
Concert of Welsh music.

All Italian studios have received definite
instructions td close down their transmis-
sions by playing the Fascist hymn (Gio-
vinezza), followed by the Royal anthem.

Build a
Business

on your
Kitchen Table!

By the simple act of posting the Coupon below
you can commence to build a business on your
Kitchen Table " I A Business that will provide
a pleasant and interesting occupation for your
spare time and anything up to £300 EXTRA
a year for your pocket I So delightfully easy and
simple is the work that even the children can
help you !

A BUSINESS THAT PAYS
AND WILL PAY .

The Business now opened to you is in the
Wireless and Electrical Industry which, as you
know, is going ahead by leaps and bounds.
YOU can reap BIG PROFITS by manufacturing
under our enormously successful Patents.
Anybody can do it. No special knowledge or skill
is required and no expensive " plant " or
machinery is needed. The Kitchen can be your
Factory and the Table your work -bends.

WE GUARANTEE
YOUR PROFITS !

Anything up to £300 a year can be made -
according to the amount of time you have to
spare. Your profits are CERTAIN -WE
GUARANTEE THEM and, if necessary, take the
whole of your stock off your hands ! The market
can never be overcrowded for only a limited
n umber are licensed to manufacture I

WE "BACK" YOU TO WIN
Become a Master Man ! Take the first step

n ow on the Road to Success by posting the
Coupon below for FREE particulars of this
HONEST, GENUINE, AND BVSINESS-LIKE
PROPOSITION. The articles made are fully
protected under Royal -Letters Patent, and we
give you all instruction FREE ! In all ways we
back you to win, advise you and assist you.
If you are an ambitious- Juan and anxious to
"get.out of the rut," this is your opportunity I
If you want to turn those leaden spare hours
into GOLDEN Interesting hours

SEND THIS rIRIFSZEP"COUPON:

C011 P0/411:
To Mr. V. ENGLAND-RICHARDS,

The England. Richards Co., Ltd.,
1211 King's Lynn, Norfolk.

Sir, -Please send me at once, and FREE,
full details as to how I call Make Money at
Home in my spare time. I enclose 2d. stamp
for postage.

Print your name and address boldly in
capital letters on a plain sheet of paper and pin
this Coupon to it.
" Amateur Wireless " t 3/6/20.

I
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"A.W." TESTS OF APPARATUS
Conducted by our Technical Editor, J. H. REY NER, B.Sc.(Hons.), A.M.I.E.E.

Neophone Loud -speaker

rr HE Neophone Engineering Co,, 9
1 Little St. Andrew Street, St.

Martin's Lane, London, W.C.2., have
recently introduced a cone unit comprising
an I r -in. diaphragm clamped securely to a
massive wood frame fitted at the back with
a metal support for holding an electro-

Neophone loud -speaker

magnetic unit. This_assembly is primarily
intended for mounting inside a cabinet, or
alternatively a suitable baffle may be
employed.

One of the interesting parts of the
assembly is the diaphragm, which is made
of an exceedingly rigid material and appears
to be heavier than the normal cone speaker
diaphragm. Although not attached to any
leather or other supple substance at the
periphery, it is fully floating and bears
against a ring of felt.

Having attached a well-known balanced
armature unit, we tested the speaker on a
special power amplifier, capable of giving a
large volume if required. During previous
experiments we have found that the normal
cone is liable to chatter if subjected to undue
volume, but in this particular speaker, a
large power output could be obtained
without any sign of this trouble.

It is interesting to'note that a perpetual
guarantee is given with each loud -speaker.

Sinquers-for Testing Accumulators
IN order to obtain long life from accumu-

lators it is essential to look afterthem.
In brief, one must maintain specific gravity
of the acid at the correct value, filling up
with distilled water at frequent intervals,
and never allow the voltage to fall below a
certain value. Even the naturally careful
individual will fail on occasions to observe
these precautions, therefore, it is hardly
surprising that accumulators do not always
give the life . with which they are, ac-
credited.

We have just tested a substance known
as Sinquers, manufacturerd by Fiddian
Bawtrce &. Co., of Gem Works, Oakhill
Road, Sutton, Surrey. These are marketed
as a number of red and blue cakes which
can be rolled up into balls and inserted
through the vent hole of the accumulator.
When both the blue and the red ball are
floating the accumulator is fully charged;
when the blue ball sinks, it is only half
charged, whereas when the red ball also
sinks, the cell is right " down " and must be
charged immediately.

Actually, during our tests, the red and
blue floated at specific gravities of about
1220. At 1215, the blue ball had sunk,
which is the condition of approximately
half charge and at rroo the red ball had
sunk. This last value is somewhat below the
recommended minimum for an accumula-
tor and indicates- that the cell requires
immediate attention.

Bulgin Plug and Jack
THE plug and jack is by no means a

newcomer to wireless or electrical
engineering, yet its use in radio sets is not
as great as one might expect. This may be
due to the fact that during the past two or
three years, sets have been constructed in,
which adjustments were limited to switching
on and off and simple tuning.

We have recently tested a particularly
neat plug and jack manufactured by
Messrs. Bulgin, of 9 -II Cursitor Street,
E.C.4, who hive previously had consider-
able experience in components of this type.
The jack itself occupies only one inch
behind the panel and is one -hole fixed.
Two terminals are supplied, one to fix to the
metal framework and another to the spring
clip which bears on the knob of the plug.

The plug, too, is different from the usual
type, and is so arranged that even when
stiff phone tags are attached to it, the
plug does not occupy more than 'pg in. out-
side the panel, thus allowing sets fitted
with doors to be closed up in the normal
manner.

Hammarlund Short-wave Coils

THERE is never any waning in short-
wave interest, for during these months,

the long-distance stations are more often
heard with greater clarity than is general
in the winter months, whilst in addition,
the hours of optimum reception do not
always coincide with the hours of daylight.

This week we are reporting on Hammar-
lund short-wave coils manufactured by the
Hammarlund Manufacturing Co., of New

York City and marketer by the Rother-
mel Corporation, Ltd-., 24-26 Maddox
Street, W.i.

One would be liable at first glance to
imagine that these coils were wound with-
out any former; indeed, it has been the aim
of the manufacturers to utilise the mini-
mum amount of supporting material and in
consequence to cut down di?lectric losses.
Actually, the coils are wound on a 3 in.
diameter celluloid former with each turn
spaced, which makes them extraordinarily
robust and able to withstand rough treat-
ment without any tendency to collapse.

The complete assembly includes a small
socket holder and a six -turn aerial coupling
coil mounted on a narrow piece of ebonite
with tag connections. The sockets are
spaced to a desirable extent in order to
minimise losses and the aerial coil swivels
on a horizontal axis for the purpose of
altering the coupling and, therefore, remov-
ing any dead spots.

The three sets of coils which plug into the
holder comprise a grid winding and reaction
winding, both wound on the same former.
Due to the .special deSign of the coil pin,
plugging in and out of the sockets can be
accomplished without any force; at the
same time, excellent electrical contact is
ensured-an important point in short-wave
reception.

On a standard aerial, the ranges obtained
on the three coils 'are as follows :-

II) metres to 49 metres for the smallest
31 IP II 89 IP medium
54  160 largest
These coils are undoubtedly well designed

and may be recommended to readers.

Hammarlund short-wave coil

According to the latest Polish statistics,
in the first quarter of 1929 the number of
registered licences increased from 189,481
to 202,561, but it is generally considered
that a "roping in" of wireless pirates
would contribute over 50,000 to this
figure !
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COMPARATIVE
CAPACITIES ILLUSTRATED

Proved best on facts

a*M)ASA 111 ALVN
Permanent H.T. Battery

DRY BATTERIES
WHEN RUN DOWN
ARE SCRAPPED
The Standard will last literally
for years, is self -regenerative,
thoroughly reliable and always
up to volt-
age.

STANDARD RUNS
DOWN VERY SLOW-LY, AND CAN BE
REFILLED AT LOW
COST AND IS AGAIN
READY FOR USE.

Tae facts: Scientific tests have prove) that the Standard Wet
KT. No. 4 Cell has ten times greater capacity than the aver-
age dry cell. This means that ten dry cells 'would he required
to equal one Standard cell, so that the initial increased outlay
on a Standard Battery is, in the long run, a vast economy.

No. 4 size Cell, SOd. each. 86 -volt Super No. 4 Battery,
assembled complete in Unibloc Containers. Cash 13116/10,
cc 13j6 down and five equal monthly payments of 13/6.
Any voltam or capacity battery supplied in Nos. 1, 2, 3, and
4 sine Cells on cash or deterred terms from 7,6 down.
Ottainable from Belford's and Curry's Stores, and most
dealers. If any difficulty write direct.
THE STANDARD WET BATTERY CO., Dept. "A.W.,"

184-188 Shaftesbury Avenue, London, W.C.1

FROM
ALL
DEALERS

A ed
Insurance
Policy

aIF yon wnt genuine
1 fuses see the name ' 0 6
" Competa " stamped on
the cap and °rang,
carton. Ordinary cheap
llashlarup bulbs are
very unsafe to use.

Ask firmly for
"COMPETA." .,sNIPS

CTRADE MARK
OM PETA

THE WORLDS SELECTED
Advt. of A. F. BULGIN & Co., 3110!11 Cursitor St., London, E.C.4,

44 WIRELESS
MAGAZINE "

The Big British Wireless Monthly

1 /

LETTERS TO
THE EDITOR

The Editor does not necessarily agree with
the viewc expressed by correspondents.

The " Clarion S,G. Three "
Sam writing to thank you for

kJ such a successful circuit as the "Clarion
Screen -grid Three." I think it would be
a very good idea to publish it again in the
winter, with a four -valuer on the same
lines, for those people who are unfortunate
as regards reception. I made the set about
a fortnight after it came out, and on one
night I pulled in thirty-two stations at
varying strengths on the loud -speaker and
logged most of them. The medium waves
have "gone off" now, but the long waves
can be brought in at any time in the day.

L. J. R.

"Avoiding Saturation in Chokes "
SIR,-We have noted. with interest the

article under the above heading in
AMATEUR WIRELESS No. 363, but there is
one point with which we -wish to. take
exception-namely, the statement that
chokes having air gaps in their cores have
not yet been in general use-and would
therefore draw your attention to the fact
that all Ferranti chokes, with the excep-
tion of the B3 type, in which the advan-
tages of an air gap are relatively small,
have been provided with air gaps ever
since they were marketed about two years
ago.

We do not consider that there is any
particular merit in making a choke for this
purpose having an absolutely flat curve,
as to do so as a rule inevitably means a
reduction of inductance at the lower plate
currents, which is undesirable, seeing that
small currents usually occur in circuits
where the greatest smoothing, and therefore
the greatest inductance, is necessary.

Another very important point with
regard to the inductance of smoothing
chokes to which attention, we think, ought
to be drawn is that the inductance varies
with the signal ripple, and under the con-
ditions that are sometimes used for measur-
ing this inductance-for example, when
employing thermal instruments-the ripple
voltage must be considerable,oand therefore
the inductance indicated is greater than
the effective inductance under working
conditions. FERRANTI, LTD.

Two output valves of. WTAM, Cleveland,
to be installed in its new 50 -kilowatt
station,  will be 5 ft. high. The power
rating of the two will be 200 kiloWatts, or
four times the wattage of the station.

The Ohio School of the Air, broadcast for
the State department of education by
WLW, Cincinnati, has received the support
of the state legislature. It recently appro-
priated Lii,000 for two years operation of
the school.

BUILD A HIGH-
CLASS PORTABLE
at a reasonable price
The HOLIDAY PORTABLE THREE

will meet your requirements. Our -Kit contains
only specified parts. First-class results.

Complete Kit £9. Cabinet Included,
Blue Spot 66K, 25,'- extra.

Ever Ready Batteries, 6o volt, 10/- each extra.
Detailed List supplied Free

BRITAIN'S FAVOURITE TWO
A.W. May 25th and June 1st

The finest, cheapest Kit -ever adiertised. H. & B.
Kit contains only guaranteed components.

Cash Price 36/, Carriage paid.
Dual Range Coil, 7,9 extra.

NEW MULLARD S.G.3
The latest in Radio Receiver design. Easily
assembled by anyone. Wires cut and looped.
Baseboard has plan printed on it. COMPLETE
MT OF PARTS AS USED BY MULLARDS.
First payment £1 and 10 monthly payments of
14/. or cash price £7 4s.

Mullard Valve's, £2 18s. extra.

GENUINE RADIO VALUE
BROWN H3 Horn Speakers,

Original price 1.3 50. Our price 30/-
EDISWAN Buicivox Speakers,

Original price 42. Our price 19;6
B.S.A. Headphones.

Original price kr Our price 6/6 pr.
Talisman Three Coils as specified 7/6
Talisman Three S2reetin as specified 6/- pr.

All Wireless Kit supplied on Terms
Carriage Paid on all cash orders.

Terms casts, C.O.D, or gradual payments as desired.
WRITE FOR PRICE LIST

H. & B. RADIO CO.
34 BEAK ST., REGENT ST., London, W.I.

Telephone : Ger. 2834

TUNEWELL COILS

FOR

CLEAR RESULTS

NEW

MULLARD

SET

COILS to
specification

3/11 each
7/10 pair

High Wave
tin each;
9/10 pair

BRITAIN'S

FAVOURITE

I VVO

COIL
as

specified

7/9

TUNEWELL DUAL COIL
250/2,000 (as shown) 7/9 Base 2/-6 -pin Base, 2/.

Tunewell coils are suitable for
all sets. They are specified
in the most popular receivers
of the year and have justified

that selection.

TURNER & Co.,
54, STATION ROAD, LONDON, N.11
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In addition to their own extensive range,
PETO SCOTT offer YOU Every Known
Radio Receiver or Component-all on

EASY TERMS
The following list is merely representative, and
we ask you to till in the coupon below or send us

a list of your requirements.
"A.W." HOLIDAY PORTABLE KIT (see last week's

issue). Send 21/, Balance by easy instalments.
MULLARD S.G.P. THREE. Complete kit of com-

ponents. Send only 15/., balance by easy instalments.
COSSOR MELODY MAKER. Send only 10/-, balance

in 11 monthly instalments of 19;7.
LEADING MAKES OF H.T. ELIMINATORS from

9/7, down. Balance in 11 monthly instalments of 4/7.
EXIDE 120 -volt H.T. ACCUMULATONS, with crates.

Send only 6/11, balance in I I monthly instalments of 6/11.
CELFSTION C.12 SPEAKER. Send only 13/9, balance

in 11 monthly instalments of 13/4.
PORTABLES. All the leading makes supplied from 21/ -

first payment.
Build your own set the Easy Way NOW I

Our Catalogue contains all leading makes of Re.
ceivers' Accessories, Kits of Components for the
Home Constructor.
Alail CouPon in unsealed enveloPe under Sid. stran¢ now!

PETO SCOTT 833.
Please send me your big Illustrated Lists.

NAME.

ADDRESS

A.W. 13,d

Free Demoastrat en; ant Advice by Qualified Engineers at
cur Shops :-

77 City Road, London. E.C.1
62, HIGH HOLBORN, LONDON, W.C.1.

4, MANCHESTER STREET, LIVERPOOL
33, WHITELOW ROAD, CHORLTON-CUM-HARDY,

MANCHESTER.

SPECIAL OFFER to "A.W." READERS
Invaluable information on aerials; earths, coils,
accumulators, valves and a host of other subjects
is contained in Letts' Wireless Diary.

9d.
Reduced Prices :

Cloth
Leather Is. 3d.

(Post Free)
Get one and use it as a reference book. Send P.O. to
Bernard Jones Publications, Ltd., 58/61 Fetter Lana,

London, E.CA.

OUR BLUEPRINT SERVICE
Constructors of receivers described in this, burnsl
il.ould make lull use of cur Blueprint Service and

avoid all risk of failure.
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BURNING THE CANDLE AT
BOTH ENDS!

Jottings from my Log
By JAY COOTE

DURING the bright and sunny days, if
you hope for a good reception of the

more distant foreign stations, you must
try for them early in the morning or late
at night; and the radio fan who wishes to
test out a newreceiver must needs burn
the candle at both ends.

If advantage is not taken of the most
favourable periods of the twenty-four
hours, the daily log will show a consider-
able falling -off in the number of trans-
missions heard. To -day,' with nearly close
on two hundred different stations simul-
taneously on the air in Europe, much diffi-
culty may be encountered if a weaker
broadcast is to be picked out of the multi-
tude, and it is fortunate for us that some
of the most troublesome transmissions in
this respect may be captured at a time
when the ether is less congested.

Such an opportunity, for instance, is
given on Sunday mornings, when it is
possible to hear a concert from Berlin
direct, its relays or from K6nigswuster-
hausen, as an alternative, at 6.3o a.m.;
later, at 7 a.m. Prague and its associates
take an orchestral programme from the
Karlsbad Kursaal Gardens. At 7.30 a.m.
Leipzig-an exceptionally tricky trans-
mission to receive in London when 2L0
is working-comes on the air with an
organ recital, and fifteen minutes later
Cologne and the Rhineland stations broad-
cast a course of jujitsu self-defence.

Realising also that during the warmer
months many listeners abandon their wire-
less receivers for outdoor sports, the Ger-
mans have extended their concerts at the
latter end of the day, and each in turn
gives one night concert in June, July,
August, and possibly September. As these
transmissions are timed to start at 12.30
a.m., you are given an excellent oppor-
tunity of securing clear reception of any
and all of them, for at that hour there is
but little interference in the ether.

Believe me, you will find no difficulty
in burning the candle at both ends !

JUNE 15, 1929

rottniie

the
`DOMINION'
Slow Motion DIM
A Vernier Dial at 3/6 ! Bring your set
up-to-date by fitting this slow motion
dial. The mechanism is of special
non -back -lash construction which
makes very fine tuning easy. Finished
in smooth black or beautifully
grained mahogany bakelite, this
unique dial gives high-class finish
to every set in which it is included.

romise
WLY

NELSON ST. WORKS. LONDON, N.W,1

SUPER- MICROPHONES'
New, highly sensitive, lateet improved watch type, will pick up
the faintest sound, whispered words, quiet conversation, etc.,

from a considerable distance ; also strongli
amp ity and transmit Speech and Music through
Loud -speaker or headphones. Guaranteed the
.most efficient type of Microphone for making
Detectaphone, Deaf -aid, Loud -speaking Tel,:
phone Announcements through Loud -speaker.
Amplifier for Crystal or Valve Sets, Electric
Sound Detector, Experiments. No better
Microphone known. Fitted with long
flexible connecting cord - - 6/6

MICROPHONE TRANSFORMERS
150 : 1 ratio, special dories to obtain best
possible results from sensitive Microphones
when connected to radio phones, Loud-
speaker. Valve Set. or Valve Amplifier. Prim,
and Sec. terminals fitted. Full directions for use
of Microphone and diagrams of
connections tee. By return post - 5/6

FREDX. ADOLPH, Actual Maker,
27, Fitzroy Street, London, W.1.

"A.W." Solves Your Wireless Problems

THE

BUILD and OPERATE in
ONE EVENINGyd.

Components
SEND Foil

Throughout
CA TA LOG U

Famous FORMO COMPONENTS as used in this
Set and in all Notable Published Circuits

tzts

" 1928 " LOG
CONDENSER 5/-
1)005 '00035 T0025

COILS SG 1 SC 2

FORMO-DENSOR 2/ -
In four variable capaci!ies

o,/

OpiPl1111111111111111

1st ""tt

THE FORMO CO., CROWN WORKS, CRICKLEWOOD LANE, LONDON, N.W. 2
VALVE HOLDER 1 /3

TRANSFORMER -OUTPUT
FILTER CHOKE "DE LUXE" MODEL

-
'0005 6- '00035
10025 '00015 1025/ /6 each
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.12(11)10GROWIS
ISTENERS to' 2L0 and 5XX on
June 24 will be taken over to the

Hippodrome theatre for a relay of an
excerpt from The Five O'Clock Girl, a
musical revue in which the cast includes
George Grosmith, Ernest Truex, Hermione
Baddeley, Ursula Jeans, and Jean Colin. -

Arrangements for the musical portion
of the Canterbury Festival,' to be held
from August 19 to 24, and for which the
B.B.C. is providing the orchestra, have
now been completed. Listeners will be
given a relay of a concert directed by Mr.
Gustav Holst on August 21, in which the
composer will conduct his own work
" The Planets."

UP the- Stairs, a thriller by J. Jefferson
Farjeon, will be sandwiched between the
two sections. of the Aldershot Command
Searchlight Tattoo to be relayed irOm the
Rushmoor Arena on June r8.

Cardiff on- June 28 will broadcast a con-
cert given by the Band of the 2nd Somer-

sets at Priory Park, Taunton. This is the
first occasion on which an O.B. has been
carried out from that town. '

The Devil Among the Skins, a play from
the pen of Ernest Goodwin and which
recently gained the cup at the National
Festival of Community Drama in London,
is down for transmission from the Man-
chester studio on June 22. It will be per-
formed by the members of the Liverpool
Players' Club.

On June 29 Scottish, English, and
Northern Ireland stations will relay a con-
cert from the Atholl Palace Hotel, Pit-
lochry. The programme of vocal and
orchestral music will conclude with a short
play performed by the Scottish National
Players. There will also be pipe music
played on the terrace outside the hotel by
the Vale of Atholl Pipe Band.

A new company, under the title of
Radio Fer, has been formed in Paris
for the installation of wireless receiving

ly mit.tvir NYstreiazo

apparatus on the French railway systems.
At the annual general assembly of the

International Broadcasting Union recently
held at Lausanne arrangements were made
to provide for the management and finance
of the wavelength checking centre at
Brussels, which now becomes the official
centre for Europe.

The French Posts and Telegraphs,
through its high -power station at Ste.
Assise, experiments daily on a wavelength
of 24 metres between midday and 2 p.m.
B.S.T. with a relay of the Ecole Superieure
(Paris) luncheon gramophone transmission.
On recent occasions these broadcasts have
been picked up in Algeria and Morocco,
and fed to the local transmitters. Should
the tests prove that a regular service is
possible, it is hoped to effect an inter-
change of radio programmes between
Radio Alger and Radio Maroc (Rabat)
with the French official studios.

By means of the Fultograph Systeni,
Radio Barcelona proposes to establish a
regular picture transmission service during
the period of the Barcelona International
Exhibition. It is possible that pictures
broadcast from that city will be relayed to
all the Union Radio transmitters.

According to a report from the United
States, American engineers have arrived
at Rome- with a view to the proposed
erection of a high -power broadcasting
station to be controlled by the Vatican.

WCC207
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ELECTRADIX
THE 50 RANGE '

DIX-ONEMETER
THE HIGH-GRADE RADIO TESTER.

Low Price. High Value. Worth £10.

INSTRUMENT g 5/_
IN CASE I.

MULTIPLEACH 6/6

COMPLETE

/6
COMPLETE VA 1 ink  ft

RADIO OUTFIT  A 4.  IF
B.T.H. PANATROPE POWER AMPLIFIERS. For

working M.C. Loud Speakers on Gramo Pick-up from
D.C. maMs. Also for Public Address Systems from
Microphone. D.C., f3 10s. 3 -Valve Receivers. 27/6.

ANODE CONVERTERS AND HIGH-TENSION
BATTERY CHARGERS. 27 v. D.C. to 350 v.
100 MA. D.C., £6 10s. 100 v. D.C. to 250 v. 200 m.a.
D.C., £9 10a. 100 v. D.C. to 200 v. D.C. to 750 v.
200 ma. D.C., £14. 220 v. D.C. to 440 v. 200 m.a.
D.C., £11. 220 v. A.C. to 500 v. 120 ms. D.C., £10.
220 v. A.C. to 800 v. 80 m.a., £1210s.

SWITCHES. Pan Tangent Wireless Panel Switches by
Gent of Leicester, type 86 - on and off - 8d. each, list
price, 3/6. Type 87, for - Speaker or Phones and Both,"
9d. each, list price, 3/9. Type 88, Battery or Voltmeter
8 stud 4 way, 1/., list price 4/,

MOVING COIL SPEAKER PARTS
for R.K., etc. Marconiphone 6 -volt
wound Magnet Pots for battery 6 v.
or off A.C. mains rectified. Sale. 20/-.
B.T.H. I f -in. Moving Coil and Cone
R.K. with leather flexible cdge,
B.T,H. Co., 7/6.

THERMO-BLINKS. Vacuum enclosed,
100/250 v. 300 m.a. With adaptor
holder for 60 watt, lamp, list, 7/6.
Sale 2/6.

300 CABINET LOUD SPEAKERS. The famous
Violins, all mahogany, for wall or mantel. Fitted Viola
Reed Reproducer for perfect reproduction on bass notes.
List, f5 5s. All new. Sale 25/,

KEYS. Morse or Buzzer Tapping. Test and Trans-
mitting Keys, Pol. Brass Massive Bar and contacts, new
R.A.F., 6/-. Fine Special Transmitting Browns, 51
K.D., 7/6. Lucas 2/6.

ACCUMULATORS. Now is your chance to buy at
bargain prices the following new accumulators in cellu-
loid boxes: 4 volts 20 amps., or link parallel as 2 volts
40 amps.,6/6; 4 volts 60 amps. orlinked as 2 volts 120
amps., 1/6 : 4 volts 40 amps., or linked as 2 volts 80
amps., 11/-, postage I/

CONDENSERS. New STERLING 2 mfd. 200/400
volt 4/ -. Condensers for 2/9; 4 mfd., 5/4; 6 mfd., 7/-;
1.500 v.5 mfd., 17/6.

RECEIVERS. New R.A.F. 3 -Valve semi -portable, I Det.,
2 L.F., 2 anti-pong Holders. Remote Control, Variable
Condenser and Rheostat, and tested on Broadcast, 27/6,
or with Cabinet Hornless Loud Speaker, 42/6; R.A.F.
5 -valve ditto, with Valves, £4; or fitted in pol. mahogany
cabinet with S.M. Dials, £610s. 3 -Valve L.F. Amplifiers,
30/-. Twin Loud Speaker Wire. 3/- per 100 yds. 2 -Pin
Wall Plugs and Sockets, 10d. Remote Tuning Controls,
fitted I ong cord and two Variable Condensers and
Rheostat, 2',

METERS. Millimeters, all ranges, 15/-; 0 to 500 volts.
45/-. Weston meters to 1,600 volts; sale 60/-. Micro
Ammeter for Grid Bias testing, 35/- only. Elliott and
other Testing Sets, E. 108, 4 ranges, amps. and volts,
45/-. G.E.C. Hot Wire, l amp., 4/-. Sthertown Calves,
7/6, Relays, 7/6.

GUN TELESCOPES, 25/, Wind Speed Meters, 5/-.
Torpedo Gyroscopes, 15/-.

June Edition of our Surplus Bargains in Radio and Elec-
trical Goods ready. Send stamped addressed envelope for

large Sale List.

SAVES RADIO USERS POUNDS.

ELECTRADIX RADIOS
218 Upper Thames Street E.C.4
Blackfriara Station. Underground Railway. Ciiy 0191

The Neutrodyne from A to Z

" The Book of the
Neutrodyne"
By J. H. REYNER

1/6 net

Cassell & Co. Ltd., La Pelle Sauvage, E.C.4

642

Radio Luxembourg, having increased its
power to 2 kilowatts, now carries out tests
on 1,22o metres every Sunday between
12.3o and 4.30 p.m. and transmits a
musical concert every Tuesday and Friday
between 9.2o and 11.20 p.m. B.S.T.

In the last two years Saturday afternoon
relays of concert -party performances from
Glasgow parks have proved so popular
with listeners to the local station that it
has been decided to make them available
this year for the Edinburgh and Dundee
stations also.

" An Inexpensive Distortion Detec-
tor." -Ill AMATEUR WIRELESS No. 364,
page 764, there appeared under the above
heading some notes on the use of a neon
tube as a distortion tester. Owing to the
block becoming broken during printing,
some of the circuit connections were

ezn E1111.= =Wm=

omitted. We reproduce herewith the
diagram showing the complete connections.
The neon lamp should be connected
directly across the H.T. positive terminal
to the last valve and H.T. negative, as
shown in the accompanying diagram.

VARLEY COMPONENTS LISTED
TARLEY components, manufactured

V by the Oliver Pell Control Ltd., are
catalogued in an interim list, a copy of
which has been received. The catalogue
describes and illustrates the range of
Varley components, including gramophone
pick-ups, bi-duplex- wire -wound R.C.
couplers, anti-mobo units, anode resist-
ances, power resistances, H.F. chokes,
rheostats, potentiometers, and so on.
Some interesting' technical details are
given, and readers may obtain a copy on
application to the Oliver Pell Control Ltd.,
203 Kingsway, W.C.2, and mention of
AMATEUR WIRELESS.

The new Graz (Austria) transmitter is
to be officially opened on June 15. As its
power is some six times that of the original;
the transmissions should be heard at
good strengtkin the United Kingdom. An
interesting part of the broadcast will be
the carrying out of experiments with radio
apparatus made by Dr. Alois Nussbaumer,
in Salzburg, twenty-five years ago. The
opening, ceremony and the ensuing pro-
gramme will be relayed from 6.3o p.m.
onwards to the Vienna Rosenhuegel high -
power staticin:
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BUILDING
THE " TALISMAN "

PORTABLE ?
If so you will need the new

"GRAWOR" CONE UNIT
as specified for this already
popular portable. This Cone Unit
is an outstanding example of the
enormous 'efficiency which has
resulted from the long and care-
ful research upon which the
name of " Grawor" has been
built up.

16/6

This new unit is in-
tended for the Home
Constructor for use
with permanent or

portable loud-
speakers.
The Reed is of
ample length and
is suitable for any
type of diaphragm.
The tonal quality
is exceptionally
good and great
volume is obtained
without the slight-
est distortion.

Cone and Felt 116 extra.
All as specified for the

Talisman" Portable..
Obtainable from all Dealers, or direct from

Build with this
new " Grawor "
Cone Unit, the"
choice of experts.

HENRY JOSEPH,
11 Red Lion Square, London, W.C.1

So'e Agent and Licensee for Great.Britaia

Easy Terms
YOU CHOOSE
YOUR GOODS
WE PAY FOR THEM

-Immediate delivery
No troublesome enquiries

ALL ADVERTISED GOODS
IN THIS PAPER SUPPLIED

Let us know your requirements
We will quote you per return

POST COUPON FOR BIG
ILLUSTRATED LIST NOW !
Name

Address

Send to A S 15/0

NEW Mimi SALES CO.,
56 LUDGATE HILL, LONDON, E.C.4

 'PHONE - CENTRAL 2716

1 OUR BLUEPRINT SERVICE
Constructors of receivers described in
this Journal should make full use of

i our Blueprint Service and avoid all risk
of failure.
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BRITAIN'S FAV. 2
COMPONENTS UP 'TO DATE. '

Ormond .11005, 6/-; .00025, If your order for Fay. 2
5/6; 7 ohm Ormond, 2/-; 2 parts exceeds 32/- you can
W.D. V.11., 2/6; 6 pin Base, buy
2/-; .0003 and Series Clip, for 1 /- extra1/6; 2 meg. leak, 1/-; 11.F.
Choke, 5/6;. L.F. Trans- 14x7 Ebonite Panel, Pair
(rimier, Llssrm 8/6. Push Panel, Brackets, Ila sc -
Pull. 1/3: Tuncwell Dual board, flattery Clips,
Range Coil, 7/9. Engraved Terminals, Wire,
PLEASE ADD POSTAGE Flex, Pings. .

OR t3 USE DUAL
LVRANGE COILREADY, POWER &includD ET.VAES 13;12.6

in Handsome CABINET. All parts Cr.. Deduct 10/ -
closed on Baseboard. if Cabinet
iS)/T IN WINDOW). not repaired

MULLARD S.G.P. 3
SEE OUR EXCHANGE OFFER

(Applies to (Ids Set ONLY).
KIT OF PARTS (TN STOCK)

1 Aluminium Panel (ready drilled to carry tuning condensers, switch,
reaction condenser, rheostat, and panel brackets) Colvern, 516 ; Juno
Plano -board. 2:- ; Bebe .0003, 8 ; 2 J.B. Log, left and right, 19,.- ;

Sovereign 50 ohms, 2,8 ; 2 Drum Dials, pr. 21/- ; 2 Six -pin Bases. 4. -
Benjamin Switch. 1.3 ; 2 H.V. Valve Holders, 3/6 pr. ; B.B.C. Aerial
Coil, B.B.C. Anode Coil, 9,8 pr. ; 1 W.B. Valve Holder, 1;3 ; 2 Janit
Mounts for 1;6 ; 4 B. Lee Terminals 2- ; OM= H.F. Choke, 7/6 ; G.B.
Clip, 5d. ; Mallard Permacore, 25/- ; Metal Screen, 10/6: Panel Brackets,
2/6 ; 25 T.C.C., 2/3 ; Mallard .01, 3/- ; 7 Plugs, 1/2; 2 Spades, 65.; Flex
and Screws, 1/9; Set of Links, 1/3; Exact to Mallard specification. Long-
ways Coils, 10/8 pr. EXTRA.

Total £6 : 16 : 7 POST

In order to popularize the above
IMPORTANT set, I am willing to ACCEPT EX-

CHANGE, in RADIO, GRAMO-NOTICE. PHONE or .PHOTOGRAPHIC
GOODS (provided Kit of Parts as above are purchased).
Such exchange in valise not to exceed one -sixth of total.
Send your cheque less amount you value your goods at.

Post veer old parts senarately with name and address.
Mullard S.G. 22 6. D. 10/6. Pentone 25/. 2- and 4 -volt.
Mullard Speaker Unit 38 6. All H.T. Units, H.T. Batteries
and L.T. Batteries stocked. Table Cabinet, 18 in. x7 in., oak,
hinged lid, 16 11, (post 2/-) for 2 6 with order exceeding
610:0:0 retail. Above Special Offer for CASH ONLY.

VERY

HANDSOME POLISHED OAK
SPEAKER CABINETS

13x13xIi

lbs Lot Carr.
Paid U.H.

12/11 131°/3t
BLUE SPOT 0 5/-66K (101) frxx

GENUINE ADJUSTABLE
4 POLE BAL. ARMATURE

OR CABINET nr
BLUESPOTaaf
12" CONE

With Triotron Unit 27,6

CLARION
KIT OF PARTS

Any otner Condenser, B.F.
Choke, or L.F. Transformer,
supplied by adding balance.
2 Polar .0005, No. 3 at 5/9. .0001
Reaction 4/-. 2 Dual range C.T.
Coils, *Rh Reaction (Tunewell),
Anode 10/6; Aerial, 10/6. 3 Lotus
nr W.B. V.H. at 1/3. Formodenser,
"J," 2/-. Dulailier.linfd.,2/6. .01
Fixed, T.C.C., 1/9. 3-meg. Limes
or Edison Bell, 1/-. 9.0. H.F.
Choke, Peto - Scott, 15/-. H.F.
Choke, Lissen, 5/6. L.F. Trans-

mer, R.I. and Varley, 15/-.
Ebonite Strips.
1427 Ebonite Panel. Screen, 13I23.
3 Engraved Terminals. Push-pull
Switch, Flex, Plugs, 16-2. Wire,
2 S.M. Dials.

Tunewell Dual
250/2000
6 -pin Base, 1,6 7/9
PANEL MOUNTING
PUSH PULL 10/6
TUNEWELL COILS

for MULLARD S.G.P.3
Aerial or Anode, BBC or
Long -wave, 7 1 0 pair.
DUALC.TAPPED

with reaction
AA ENROIDAi. 10/6 each.
FOR CLARION (post extra)

WEST END DEPOT
for TUNEWELL COILS

Tae rio CliPPT,TVPEXIDE
TRICKLE CHARGERg5
H.T. and L.T.

Illustrated Catalogue
(144 pages). 1i- refunded on

first 10 - order.

ULTRA SHORT-WAVE COILS
FOR COSSOR

Per pair. 71a Post
/ 0 ed.

GRAWOR UNIT
with CONE for 16/6Talisman Portable

00st 1

BLUE SPOT
Metal Chassis 12/6With fitted Cone
Philips' Type 3002. High -
Tension Supply Unit for
A.C. Mains, £7. Type 3003.
High -Tension Supply Unit,
with Grid Bias, for A.C.
Mains, £8 15s. Tyr. 3005.
High -Tension Supply tinit
for D.C. Mains, £3 17$. 6d.
Type 450. Low -Tension Bat-
tery Charger for A.C. Mailli.
£3 10s.
Philips' 2 -Valve All -electric
Receiver for A.C. Mains.
Price complete, £12 10s.
Philips' Loud -speaker (Type
2026 or 2016). price £2 100.

Ferranti Anode Resistances,
3,000 ohms, 5/-; 20,000, 4,'-;
40,000, 4/- each; 50,000 5/-.
Complete with Holder, 2
Mid. 31ansbridgC, 3/6.
A l'3L.F. Transformer, 25/-.

17/6. Post 3d. each.

SPECIAL "A.W."
CASH VOUCHER

This Voucher is worth (retail)
On £2 Order (and over) 2/- Cash
On £5 51 5,'- Cash
On £10 Tr 20,'- Cash
This Voucher CANNOT be used at same time as Coupon -

and is only available at Raymonds. (H.P. excluded).

THE
LOT

7o/,
POST FREE U.K.

.0002 Fixed and Series Clips
I 6 extra. I 6 EXTRA C.O.D.

SCREENED
GRID

A.W. 9 3,29

VALVE S
for CLARION 3
Screened Grid, Marconi,
Mullard, Six -Sixty, 22/6 each
Detector, 10,6. Power, 12'1.

CLEARTRON
S.G., 2-v.,1216. C.T.15,
or B.F., C.T.15X., P. 6/ -

DEFINITELY CUTS OUT
2L0 AT 1 MILE and obtains
5GB, 5XX and Continental
Stations with 2L0 working.
This actual test has been
made by the designer of se(
a; our premise;.
14 x 7 x 9 American Type
CABINET, hinged lid. Oak
finished with Baseboard,

12/6 15'- 17/11
PORTABLE CABINETS for
"ROADSIDE" FOUR
in real Rexine, made to
Mr. Percy W, Harris's
specification. Past I - U.K.

OR with AERIAL WOUND fiji e extra
and SWITCH FITTED ... L

SIMILAR DESIGN
IN LEATHERETTE

FOR

TALISMAN

25!'
Post 1 - U.K.

WORLD
RECEPTION
On Your Set
.00015 Short-wave Con-
denser with S.3E. move-
ment or Dial, 12/ -
(Ormond or Polar); Re-
action, Polar, 5/6; 7-ohin
Panel Rheo, 2/6; 6 -pin
Base, 2/-; Sprung V.
Holder, 1/3; .0001 fixed,
5-ineg. Leak and Holder,
2/6; Valve Holder, Plug
Clip, 2/-. Total, includ-
ing Short-wave Choke.
Connecting Wire, A. and
E. Terminals, Flex.
Screws, Baseboard, and
Panel.

The Lot 30/ -
Post free U.K. (1/3

C.O.D.).
Lewcos AMS4, AMS9,
for above. 7 6 each.

VALVES
10/8 each.

Cossor 210110, HP, 1,1e. Mallard
PM1A, HO', Lb. Six -Sixty he,
HP, I.F. Marconi DIM2
HL, DEL. Osram DEH2l0, EL,
DEL. Ediswan RC, IIF, LF.

12/6 each.
Cossor 220P. Mallard PM2. Six -
Sixty 213P. Marconi D Ceti 15
(Osram same). Ediswan V215.

15/- each.
Cossor 230P. Mallard 252. Six -
Sixty '230913. Marconi 2 to tOsrain
same). Ediswan P V225.
Screened Grid, 22/6. Pentodes, 25/.

VALVES
DARIO RM ADID-ICRO
2-r. or 4-v. G.P. 5/f
Super Power 7/1
Super H.F., 2-v. or 4-v. .. 7/t

Post 3d. (3 Post Free).

TRIOTRON
H.F. Det., R.C.. 5/2 each ; Power
6/9. 2-v. or 4-y. Post 411, 1 post
free.

CLEARTR 0 N
SCREEN GRID

2 -volt, 12,6 ; usual types, 41-
R.C. or Power. iv, Post 3(1.

LEWCOS
Lewcos C.A.C.5, 10/6; C.A.C.20,
12/6; CS.P.5, 10/6; C.S.P.20,
12/6; P4 to 14, 3/- each; Pie to
22, 4/- each. Touchstone Coils,
30/- pair. C.T. Coils, 3/6, 5/3.
G Coils: Q.A., @AIX, 21/-;
Q.A.R., 21 Q.A.4., 15/-;
0.5.G., 21', An Lewcos Products.

WATES' Three in One
Radio TEST METER
Readings ;-0-150 volts.
0-30 milllamps.
0 6 volts. Res.,
5,000 ohms.

ORMOND
Midget Log all brass, .0005,
8 -. .00025, 7 6. .00013
Shortwave, 7 complete
with Dial. Also with S.M.
(friction) 5'- extra.
Send direct to us for ALL
ORMOND GOODS. Whole-
sale and Retail.

Be sureto mention A.W.

RAYMOND'S for WIRELESS

27 & 28a, LISLE ST., LONDON, W.C.2
Come to LEICESTER SQUARE TUBE.

This address is at the back of Daly'sTheatre. Phones Gerrard 4637 and 2821

WE ARE OPEN
ALL DAY SATURDAY
ALL DAY THURSDAY
ALL DAY EVERY DAY
Hours 9 a.m. to 8p.m
Sat. 9 a.m. to 9 p.m.
Sunday morning 11-1

QUOTATIONS
for

SETS OF PARTS
SPECIAL PRICES
on LISTS of 25/ -
CALLERS or POST.

Oak American Type, Hinged Lid,
BEST QUALITY. Panel and Dial NOT included.

14x7, 14/11 160. 16:11 1sx7. 18 11 ill x 7. 21 -
Post 1/6. (C.O.D. Extra). Advt. 31.,iy 11. error 1.1 i.

HOLIDAY PORTABLE
SPECIFIED PARTS

.0005, 6/6; 1 meg. vol.
control, 6/6; 2 P.P. switches,
3/-; S.C.C. Jack, 2/6; 3
Lotus V.11., 3/9 ; .0001,
1/10; .0002, 5/1' 2/4; .005',
1/6; 3 meg. 2/-; Peto-Scott
11.F. choke, 51-; 150,000
ohm ample and holder, 6/6;
Lissen Super L.F., 19/-;
Output choke, Igranic, 15/-;
(Add balance any other)
2 ofd. Mansbridge 3/6.
Ebonite Panel, Screws, "all Wire,

Cabinet to specification
Plugs, Spades, Flex, and Kit 01

£2 98. 6d. (30/- with parts): $013155 77l PORTABLE CHASSIS
Carriage extra. AND CONE, 18/6.

For this set all batteries in stock.

PORTABLES
SHOP SOILED ONLY

£15 ORMOND, ri a
1 1 1 1.05-v. One only 04

£15 NATIONAL, .01 2.0.0
5-v. One only di,

Complete ready to
Personal Shoppers Only.

OR-MON-1)
S.M. Drum Dia1,5/-; Itheostats.6,
15, 30 ohm, 2/-; Midget. 0001max..
4/-; Log -8005 and elm Dial, 6i.;
Log. .0003 and 4'n. Dial, 5/9.
S.L.F.No. 3 same price. We always
toitt, all 011M oN D l's It'rq.

ALL STANDARD COMPON-
ENTS, wholesale and retail.

SQUIRE CRADLES
P.77. The Squire Universal
model complete with latest
type vellum cone and cradle,
suitatve for taking Blue Spot,
Triotron and other units.
2' in. deep 18 6
No. 97. For general use
(9' in. cone), standard fitting
for Blue Spct, Triotron
units. complete with latest
vellum cone, 15 -.
Baffle board, 12 in. fitted.

DR. NESPER
TRICKLE CHARGER
200 240 v. for 29/6
2 or 4 volts

TALISMAN PORTABLE
.0002 Variable
4 Lotus V. Holders, 1/3 -
2 Screens, pair - - -
Dual Range Coil (W.W.)
1:5 -ohm Rheostat -
Duhilier, - 
2 do., 1 mid.
T.C. C. MOOS S/P -
MeMichae411.F. Choke -

30.090 -ohm Anode A Holder
2 Igranie "3" L.F. (17/6) -
a H.P. Stoppers, 5/6 - -
" Grawor " L.S. Unit (as

specified) - - - - 16/6
T t 'T Chart - 2/ -
Valves -S.0., 22/6 ; H.F., 10/8 ;
I.E., 10/6; S.F., 15... Please add

Carriage (over £5 Free U.K.).

LIST OF COMPONENTS IF YOUR ORDER for
Ormond Log Midget 161- TALISMAN PARTS

EXCEEDS £36/6
51-
61-
716
21-
3/6
5-
2//4
416
8/6

86/-
11/ -

for 2/- extra
YOU CAN BUY
All neebssary Plugs, Spades,
Screws, 100 ft. Frame Aerial
Wire, Switch, L.T. do., Ter-
minals, Connecting Wire,
Ebonite Panel (14x6, drilled)
(Any other size at extra
charge). 2 Slow-motion
Dials, Red and Black Flex,
32 d.s.c. Copper Wire, 2 Grid
Bias. 9 volt, Plug and Socket

A.W. SPECIAL COUPON (80)
FOR EVERY 30/- you spend retail
YOU CAN buy ONE of the following for

3d. each extra (on this Coupon)
H.F. Choke. Silk Load -speaker Cord. 9 -volt Grid Bias, Pair Panel
Brackets, .0001 Reaction, 2 mid. Mansbridge. 100 ft. Insulated Aerial,
4- or 5 -way Battery Leads, 30 ft. Coloured Connecting Wire, S.M. Dial,
12 yds. Lead-in, Fuse and Holder, 12 Nickel Terminals, 60X Coil,
Permanent Detector. Battery Switch, .0003 and 2-meg. Leak, 6 -Pia
Coil Base, 12 yds. Twin Flex, 100 ft. Indoor Aerial, .0005 Variable,
Set of 12 Plugs and Sockets (red or black,. Set of 3 Coil Plugs with
Terminals, Wave Change Switch, '01 Fixed Condenser, 1 mid.

R.E.P.T.A. Members allowed discount, except where
already reduced.

To Ensure Speedy Delivery, Mention "A.W." to Advertisers



(hiliateur Wiretesi

BLUEPRINTS S'''llr:er-WViC2::'"rd'a:t21:;
and

of are these sets can be ob.ainel
at le, 3d. and 4d. respectixrely, post free,

Index letters " A.W." refer to "Amateur Wireless " *Irani " W.M "
to " Wireless Magazine " sets.All

Post Free
CRYSTAL SETS (6d. each)

1929 Crystal Receiver .. AW165
A Daventry-Local Crystal Set .. AW185

ONE -VALVE SETS (1s. each)

Beginner's One -valuer AW14o
Reinartz One .. VVNI127

TWO -VALVE SETS (1s. each.)

East to West Short-wave Two (D, Trans)
Beginner's Two (D, Trans) .. AW 1714
Auto Two (D, Trans) ..
All -Mains Two (D, Trans) .. AWx8o
5929 Favourite Two (D, Trans) AW186
Key -to -the -Ether Two (D, Trans) WA4to7
Meteor Two (D, Trans) VV114r14
Clipper Two D Trans) wrvii35
Twinfiex (Reflex) WMI38
Continental Two (D, Trans) WMI43

THREE -VALVE SETS (Is each)

All-purpose Short-wave Three (D, RC, rfrans) AW147
Screen -grid Q Coil Three (HF, D, Trans) .. AWiyo
'All -Britain Three (HF, D, Trans) .. AW158
Bantam Three (D, RC, Trans) .. AWifoo
Hartley Dual -range Three (D, RC, Trans) .. AW166
Listener's Three (HF, D, Trans), price 4d. free

with copy of "AW" AWL 69
The Binowave Three (D, RC, Trans) .. AW172
Clarion Three (SG, D, Trans) .. AW175
1929 Favourite Three (D, RC, Trans) AW179
Everyday (D, 2 Trans) ..  .. WM52
All -wave Screen -grid Three (I -IF, D, Trans) .. WM1 to
Standard Coil Three (HF, D, Trans) WM117
Festival Three (D, 2 LF-dual Imp.) .. WM118
Wide -world Short -waver (SG, D, Trans) .. WIt/It2o
New Year Three (SG, D, Pentode) .. .. WM r23
The Q3 (D, RC, Trans) ..  WMI24
Lodestone Three (HF, D, Trans) .. WIVI129
Simple Screen Three (HF, I7, Trans) .. WMI31
Dynamic Thiee (SG; D, Trans) WMI36
At Home Three (D, 2RC) ' Wvm,M1:;
Short -Wave Link (D, RC, Trans)

FOUR -VALVE SETS (1s. 6d. each)

Overseas Short -waver (HF, D, 2 Trans). AW4533
The Ranger (SG, D, RC, Trans)
All Europe four (2HF, ii Trans) .. AW173
Stability Four (HF, D, RC, Trans) .. AW182
"Q" -Coil 4 (I -IF, D, RC, Trans) WM7t
Five -pounder Four (HF, D, RC, Trans) ,.. W/vIcir
Touchstone (HF, D, RC, Trans) ... WNI1o9
Reyner's Furzehill Four (SG D, 2 Trans) .. WM112
Economy Screen -grid Four (SG, D, RC, Trans) WM rx3
Binowave Four (SG, D, R.0 Trans) .. WM119
Standard -coil Four (HF, D 2RC)' WMI22
Dominions Four (2SG, D, Trans) ..  WM134
The Drum Major (HF, D, RC, Trans).. WM137
Music Player (HF, D, RC, Trans) .. WM144

FIVE -VALVE SETS (1s. 6d. each)

"Q" Gang -control Five (zHF, D, 2 Trans) .. AWafai
Empire Five (2SG, D, RC, Trans) .. WM96
Fidelity Five (HF, D, 212C)

,

WM13o

SIX -VALVE SETS (1s, 6d. each)

Short-wave Super -6 (Super -het, Trans) AW67
Eagle Six (3 HF, D, RC, Trans) WM1o6

AMPLIFIERS (is, each)

Screened -grid HF Amplifier .. AW138
"A.W." Gramophone Amplifier (3RC) AW162
Searcher Unit (HF) AW176
Gramophone Amplifier (3 v.) AW 187
Gramo-radio Amplifier (z v.) (Trans) .. WM72
Signal Booster (HF Unit) WMx28
Auditrol Amplifier W1Mr32

MISCELLANEOUS (ls, each)

FLT. Eliminator for A.C. (20o v. output) .. AWro2
L.T. and H.T. Mains Unit (D.C.) .. AW123
Listener's Speaker, price 4d. free with copy of

AWx7o
Arcadian Linen -diaphragm Loud -speaker (Full-

size) .. ..AW177A
D.C. Unit (HT) .. AW1i8
Short-wave Adaptor (a v.) ..
Universal Short-wave Adaptor ..
Buzzer Wavemeter (6d.)
H.T. Unit for A.C. Mains ..
Lodestone Loud -speaker
James H.T. Unit for D.C. Mains ..
Short-wave Adaptor for Dominions Five

PORTABLE SETS
House Portable (SG, D, R.0 Trans) .. AW168 rifs
Arcadian Portable (SG, D, 2 Trans) with

linen -diaphragm loud -speaker (half scale) AWi 77 t/6
45.5.o Portable (D. Trans) .. AW181 i/6
Talisman Portable (SG, D, 2 Trans) .. AW184 1/6
Holiday Portable Three .. AW188 x/ -
Chummy 4 (with modifications for L.S.

and H.T.) . WM80A 1/6
Wayfarer Portable (Super -het) WM139 rifo
1929 Chummy. (SG, D, Trans, RC) .. WM145 1/6

   
AW1 3
WM8z

WMizt
WMI25

.. WM z 26
WMr33
WMi4o

Send, preferably, a Postal Order (stamps over sixpence
in value unacceptable) ta Blueprint Service

AMATEUR WIRELESS 5E-61 FETTER LANZ
LONDON. E.C.4
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MORE RADIOGRAMS

In the desire for nothing less than the
"real thing"'in its atmosphere, the
Glasgow station has arranged for a pro-
gramme entitled "Sea Ways" to be pre-
sented by an ex -naval officer, who has
also had considerable experience in pro-
ducing shows on board ship.

Sir James Barrie has given his consent
for the broadcast of The Old Lady Shows
Her Medals by the Ardrossan and Salt -
coats Players from the 3SC studio as a
'special play broadcast to schools. This
item is regarded as the most interesting
and attractive to have been put on solely
for the benefit of schools listeners since
the introduction of separate broadcasts for
Scottish schools.

About one call a day was made to
Europe on the transatlantic phone from
Washington last year. Some calls originated .
at the State Department, but a good per-
centage was put in by Embassies and
Legations.

A new b,000 transmitting plant is being
erected for WGR at Amherst, New York
The installation is expected to be ready for
operation in June.

The Belmont Dramatris., Society, one of
Aberdemi's most succegsful amateur dra-
Matic organisations, has come under the
lure of the microphone and is to broadcast
a J. J. Bell comedy from 2BD. This and
similar broadcasts provide interesting
opportunities for comparing the work of
outside dramatic organisations before the
"mike" with that of the Radio Players,
who are accustomed to studio conditions.

The Dayton Westminster Choir, heard
so frequently in the United States, has
dropped the " Westminster" in its present
tour of England. It is known here as the
Dayton Choir of the United States.

Our Information Bureau. -We regret
that pressure upon our space has com-
pelled us to hold over this week a selection
of readers' queries published under the
above heading.

"Amateur Wireless and Radiovision." Price
Threepence. Published on Thursdays and bear-
ing the date of Saturday immediately following.
Post free to any part of the world : 3 months,
4s. 6d.' 6 months, 8s. 9d.; 12 months, 17s. 6d.
Postal Orders, Post Office Orders, or Cheques
should be made ,payable to Bernard Jones
Publications, Ltd.'
General Correspondence is to be brief and
written on one side of the paper only. All
sketches and drawings to be on separate sheets.
Contributions are always welcome, will be
promptly considered, and if used will be paid for.
Queries should be addressed to the Editor, and
the conditions printed at the head of " Our
Information Bureau" should be closely observed.
Communications should be addressed, accord-
ing to their nature, to The Editor, The Adver-
tisement Manager, or the Publisher, "Amateur
Wireless," 58-61 Fetter Lane, London, E.C.4.
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PREPAID ADVERTISEMENTS.
Advertisements under this head are charged
THREEPENCE PER WORD, minimum charge
THkEE SHILLINGS.

DEPOSIT SYSTEM
As the Publishers cannot accept responsibility for the

tcna fides of advertisers in this publication, they hays
introduced a system of deposit which it is recommendel
shculd be adopted by readers when dealing with persons
with whom they are unacquainted. It is here explained.

Intending purchasers should forward to the Publishers
the amount of the purchase money of the article advertised.
This will be acknowledged to both the Depositor and the
Vendor, whose names and addresses must necessarily be
given. The deposit is retained until advice is received of
the completion of the purchase, or of the article having
teen returned to and accepted by the Vendor. In addition
to the amount of the Deposit, a Fee of 6d. for sums of £1
and under, and Is. for amounts in excess of £1, to cove:
restage, etc., must be remitted at the same time. In case;
et persons not resident within the United Kingdom, doub:e
ices are charged.

The amount of the Deposit and Fee must be remitted by
Posta: Order or RegistereJ Letter (Cheques cannot be
accepted), addressed to
'AMATEUR WIRELESS," ADVERTISEMENT DEPARTMENT.

58/61, FETTER LANE. LONDON. E.C. t.

PAIENTS.-Trade Marks, Advice Handbook free. -Lt. T. Hint, Reed,
Patent Agent, 146 Queen Victoria Street, London.

EASY TERMS
We specialise in the supply of all good -quality Radio
Apparatus on deferred terms. All well-known kits of
parts, components and sets, now supplied from stock.
LOWEST TERMS. Send List of requirements to
LONDON RADIO SUPPLY CO.
11, OAT LANE, NOBLE STREET, LONDON, E.0.2

Phone: NATIONAL 1977

NEOPHONE LOUD -SPEAKERS
PATENT SEAMLESS VULCANITE CONE
as illustrated on page 838 of this issue.

Price from 11/6 each.
EVERY ONE GUARANTEED FOR EVER.

Write for Lists.
NEOPHONE ENGINEERING CO., 9/l0, Little

St. Andrew Street, St. Martin's Lane, LONDON, W.C.2

"..-- THE LITTLE CELLS THAT SATISFY
_...-

f-' Leyton Primary H.T. Battery, PI Porous Pot Cells. H
E4 SI & S2 Sac Cells. All complete for assemSlY. =-==

I -cell. Greif. 12 -cell. 30 -cell. 1--f
H. PI Cid. ... 3/3 ... 5/9 ... 14/- --=7

H.: SI Ed. . 31- - 5/3 ... 12/-- "Easeful" Filler : f -pint 1/-: Piet 1/6. Post 3d extra,-_.
._=:.-- Send lid, stamp for booklet giving fall particalars to-
Q TI-IE LEYTON BATTERY Co.. E-
tz-"E 205 CHURCH ROAD - LEYTON - E.10 -ff

WIRELESS CABINETS
MAKE YOUR OWN

Send stamp for Free catalogue and price
list.

WOODWORK, 199 HIGH ROAD, LEE,
LONDON, S.E.13.

MAKE A GRAMOPHONE
...- Or buy Cabinets for Wireless. At a

quarter shop prices. Order Set as- shoe a. British double spring motor
1',N -

I .,,-,:it.,,,,,,_ ,.,___,,(r,.._ metal soundbox, amplifier, needle
121n. velvet turntable, swan arm.

1

cups, for al . 17 . 3 p.p and build
your own Cabinet. Machince sold by
others at 1.10-220 donot contain better
fittings. Motors from 8/6. st--pair -
parte. Lists bee. 64 pp. Catalogue
drawing and how to make Cramos 31.Portables, Gramophones

From 21 /- Post 1/6 Amentfilfnes Ca., 11.W.,121.glil St. Landes,E CA

In view of the increased power of the
two Barcelona (Spain) broadcasting sta-

. tions, namely, EAJI and EA Jr3, the
studios have decided not to transmit
simultaneously, in order that Spanish
listeners may be given a better service.
Radio Barcelona will work from 1.3o to
2.45, from 5.30 to 6.3o, and from 9 to
11.30 p.m. daily, whilst Radio Catalana
(EAJr3) will only be on the air from
6.3o to 9.3o p.m. B.S.T.

mateur Wirdesi
---.----.,

COUPON '

Available until Saturday,

JUNE 22nd, 1929
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WEA 117
COMPOAIAS
TALISMAN PORTABLE
Mr. L. A. Charman has designed this special coil on
entirely new lines. Two windings are arranged in parallel
for medium wavelength reception, but for long wave-
length reception only one winding is used, the two halves
of the medium wavelength winding being left "dead" at
each end of the long wavelength winding. This intro-
duces just enough damping to offset any tendency to
oscillation, when working on the long wavelengths. The
arrangement of the switching permits retention of the
centre tapping whether switched for medium or long
wavelengths, so that the coil can be used in either a
tapped tuned -anode circuit or in a plain tuned -anode
circuit. Price
The Chapman Dual -range Coil is
specially designed for use with

screen grid valves 7 /6
Other \\ EA RITE Components suitable for this

Receiver are:
Battery Switch (on and off) G22 1/ -
Wave Change Switch (3 way) .. 1/b
Screen, per pair 6/-

WRITE,IJOR NEW LIST
WRIGHT & WEA1RE LTD., 740 HIGH ROAD,
TOTTENHAM, N.17 Phone : Tottenham 3847 and 2843

l'e-esseitce of 61162714
1111111111111,,,,mirM, Alw )1141011r0

ANTI -PHONIC &SELF LOCATING

C.F. E. H. BUYTON PROGRESS WKS. WA LSALL

Ill

TOROID H.F.
TRANSFORMERS

A Complete range
of models, covering

DUCON AERIAL
For lye on electric
mains. A haJlut ely
safe : - 51 - NEUTRALISING

CONDENSER
For baseboard mourdina

Max imam capacity. 50
micro-mict °farads. 3i6

e=tearWtreIT

a wavelength band
of from 221, to 2,000

metres.
from 10/6 to 15/-

MiNICAP-
D.P.D.T.
SWITCH

5/6

wicbtainable from
ynur dealer, w rite oosic4,
dieeel to us giving his tilt -

name and address.

.......
" TOREADOR SCREEN -

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

details free on request.

UBILIE
RADIO PRODUCTS

Distiller Condenser Co. (19:5), Ltd., Discos 1Vorks, Victoria Road, N. Acton,
. .1-0dwl, W.3. 0.7243 S

Please Mention "A.W." When Corresponding with Advertisers

fty
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'Look out for the first of the new
VARLEY components, particulars
of which will be advertised during
the week ending i 3th July.

 INSIST on seeing this mark on
components, sets and accessories-
it's..your guarantee of efficiency,
reliability and up-to-date radio.

of Oliver Pell Control Ltd., Kingsway House, 103 Kingsway, London, W.C.2.

--"Pritit&IIIVETtitAt 'gP661iShtd BY Bern1rd Pines Pablidations, Ltd., 58/6t Fetter Lane, London, E.C.4.
Sole Agents for South Africa: cENTRAL:.NEWS AGENCY LIMITED, Sole Agents for Australasia: GORDON & GOT( II; LIMITED. Saturday, June 15 iciaci.
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ONE!
We do ble kngth
Censor filament famed
for its colossal Mil-
lion. Note the smite
bridge holding it
rigidly in position.
Around the two stout
grid supports is wound
tie first grid, electric-
ally welded at twenty-
five points.

-AND

U

TWO!

Note the strength and
rigidity of the screen.
Built on four stout
supports, andamhored
to smite insulator.

THREE!

THERE'S THE WORLD'S
STRONGEST SCREENED
GRID VALVE-

When you buy your Screened Grid Valve insist on
Cossor, the most robust-the most dependable-and
the most uniform Screened Grid Valve made in
Great Britain. In the Cossor Screened Grid Valve the
elements are interlocked. Even under the hardest
Mow individual movement is impossible. The
Cossor Screened Grid Valve is built like a bridge.
Every joint is electrically welded to ensure long life
and complete rigidity. Never before has such a won-
derful system of construction been used in any
Screened Grid Valve. For any Screened Grid
Receiver demand Cossor-there is no substitute
for the Cossor system of interlocked construction.

Cossor
Screened Grid
THE ONLY SCREENED GRID VALVE
WITH INTERLOCKED CONSTRUCTION
A Ltd. llighbury Grove. London, N.S.

Finally, observe the
(0)1S:flit:ion of the
anode. Two rectangu-
lar nickel plates are
used ribbed for greater
rigidity.

To Ensure Speedy Delivery, Mention f`A.W." to Advertisers

JUNE 22 If 29

Made in 3
types for
use with 2,
4and6uoit
Accumu-

Technical
Data.

ilament Amps.
.1, Max. Anode

Voile 150, Int.
pendance200,000,

Amplification Fae
for 200, Grid Bias

3.5 volts at max.
anode Volts.

Price 22/6(nPy

M 9240
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Telephone Fires-Radio in Parks-Gentlemen, " The King "-History Found-
A Derby Aftermath-For the Housewife-A Speaking Sign-The B.B.C.'s Clock

Telephone Fires-It was unfortunate
that owing to a recent telephone cable fire on
the Thames Embankment every provincial
station of the B.B.C. was cut off from the
London studio. It is almost impossible to
guard against this kind of thing, and it
must be admitted that many of the other
Post Office lines damaged by the outbreak
were probably of more vital importance
than those used for broadcast entertain-
ment. The B.B.C. made very satisfactory
efforts to keep the flag flying, and an
emergency relay was contrived.

Radio in Parks-The London County
Council is out to economise and is fitting
microphones in certain park bandstands
and loud -speakers in parks where no band
is engaged. Recently a programme was
relayed from the County Hall to Brockwell
Park, Herne Hill.

Gentlemen, " The King "-A corres-
pondent has suggested that the B.B.C.
should complete each night's broadcast by
playing the National Anthem, as is done at
very many Continental stations. True,
there is no obvious -reason why this should
not be done, if only out of a feeling of
patriotism. It is surely foolish to suggest,
as has been dope by some musical fans,
that the anthem will be "cheapened" by
repetition every night in the year. It is the
patriotic sentiment that counts.

A Derby Aftermath-On Derby
night, pictures of the race broadcast
at 6 p.m. were picked up by means
of a Fultograph receiver, on a train
travelling at between fifty and sixty
miles per hour. A McMichael
portable was used for receiving and,
apart from the picture difficulties,
the radio side presented a number
of difficulties, owing to interference
from the train electrical equipment.
The coaches were'fitted with a good
deal of electrical apparatus in the
way of dynamos, cookers, heaters,
and so on, and it was feared that
interference from these would spoil
the picture. Actually there was
very little distortion, and interfer-
ance from the sources mentioned
was not very noticeable.

The new "London "-a view of the station
buildings and the aerial masts which are

now completed

History Found-An interesting bit of
history has just been disclosed in connec-
tion with a talk given by a Mr E. A. B.
Barnard from 2LO, in November, 1927.
This talk was on destroying history, and as
a. result of it he was invited to visit a
London paperworks. This resulted in the
discovery, among waste paper waiting to
be pulped, of eighteenth -century American

ote,nace,,,,te,)c,2)t,,cwIt.,,e,.,c,.o.e=-31.-1
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documents full of historial interest to New
York. Indeed a useful talk

For the Housewife-The B.B.C. cer-
tainly seems to be taking a great interest
in domestic affairs at present, if one is to
judge by the number of household talks
broadcast In justification, it must be said
that the broadcast recipes and home hints
are valuable and helpful to those who have
not time to experiment in such things for.
themselves. It must be hoped, though, that
those who make up the recipes will not
indulge in any experimenting, by which
innocent male listenerS might suffer ! -

" Ghosting " for Talkies-It is now
generally asserted that some of the
people who appear in talkie films and
are advertised to have amazing voices,
frequently have doubles who sing for them
while they mouth voiceless notes. For
instance, a certain lady asserts that it is
she, and not the famous film star Miss
Laura La Plante, who sings the songs in
The Show Boat. Tho-difficulties of " ghost-
ing" in such cases are enormous, because
apart from the synchronism needed, there
are acoustic and. electrical difficulties to
contend with. Anyway, listeners will hope
that no such "ghosting" is ever resorted to
in broadcast programmes-where, of
course, it would be quite easy.

A Speaking Sign-Yet another
use has been found for talkie films
for an enterprising Californian
music publicity agent has erected a
movie signboard on which films can
be shown in the daytime and,
moreover, talking films are used.
At present the signboard is being
used only to demonstrate music and
gramophone records, but the idea is
catching on.

The B.B.C.'s Clock-An ad-
dition to the list of broadcast-
ing . clocks will shortly, be made,
as the B.B.C. is to install a
microphone in the clock tower of the
Assembly Buildings, Belfast. The
clock possesses a carillon of eleven
bells, which playa well-known tune,
secular or religious, after the hours
of twelve, three, and six.
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THE advantages of the all -metal cabinet
for a radio set are well known. Effec-

tive screening of the various stages is
possible without incurring the large high -
frequency losses met with when small
copper screening cans are used. In addition

Ebonite Coupling' Ebonite Distance

Metal Panel
Pieces -

Fig. 1. Condenser mounted on ebonite
stand-off insulators

direct pick-up of signals from the local
broadcasting station and also possibly
interfering signals are avoided. The useful-
ness of metal cabinets can by the
number of proprietary constructors' kits and
complete receivers which include one of
them. The disadvantages of the all -metal
panel are not so well-known and it is only
when one attempts to design and construct

Ebonil¢ Coupling.,

Ebond-41

Fig. 2. Condenser mounted on small secondary
ebonite panel

a receiver employing them that their
peculiar drawbacks are realised.

Insulation of Spindle
Condensers, volume controls, and fila-

ment rheostats (fitted as volume control,
H.F. stage) all require insulating at the
spindle and the fixing screws. If the
schematic diagram of many standard sets

846 JUNE 22 1929
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be examined it will be seen that in many
cases it is necessary to insulate both sides
of the variable condensers. A typical
example is the reaction condenser of a
tuned -anode screen -grid receiver in which
one side of the condenser is terminated at
the anode of the detector valve and the
other side is attached to the anode coil. In
some cases the spindle of the condenser can
be earthed, although the mounting will still
require insulating. It would appear that
manufacturers have not changed their
design.to suit metal panels. A new design
of insulated mounting would be popular as
at present all the odd pieces of ebonite
required for fixing existing types of com-
ponents have to be made separately. Some
components are suitably insulated. Jacks,
for instance, are usually made with an
insulated sleeve and nut to fit straight on
to a metal panel and the trouble of making
special ebonite bushes and washers is
avoided.

Suggested Methods of Construction.
There are four well-known methods which

enable a condenser to be mounted on a
metal panel. They are shown in the accom-
panying, diagrams Figs. r, 2, and 3. The
first employs small stand-off insulators of
ebonite rod, with an insulated ebonite
coupling. It is not always easy to screw the
ebonite rod on to the end plates of the
condenser, and in this case the method
shown in Fig. 2 may prove more suitable.
This method requires 'a small subsidiary
mounting panel of ebonite supported by
brass angle brackets. In this, as in the first
method, an insulating ebonite coupling can
be used. Messrs. Ormond make a small
universal coupling designed primarily for
ganging condensers which can quite well be
used for this purp;ese. The method shown in
Fig:3 is a variation of that of Fig. 2 and is
more economical as regards space taken
up in the receiver but has the disadvantage
that the spindle is not insulated and hand
capacity effects can- be 'experienced. The
fourth method is to use a drum control on
the condenser (Fig. 4). This last is a 'very
satisfactory solution, the only disadvantage
being thai.a fair amount of space is taken
up fiy the condenser and also that it is still
possible to experienCe- hand effects to a
limited extent.

Hand -capacity Effects
Every experimenter has at some time or

other experienced the annoying phenomenon
of having a carefully tuned in distant
station disappear or drop in volume when

Fig. 4. Drum -control Condensers
are the easiest to mount ois metal

panels

the hands are removed from the control
knobs. This effect, which is due to alteration
of the capacity to earth of some portion
of 'a tuning circuit, thus altering the tune
of the receiver, can be cured by using a
metal cabinet. With short-wave receiverr,
such a cabinet is necessary. The methods of
mounting shown in Figs. r and 2 obviate all
hand -capacity effects, but if that of Fig. 3

Metal Panel ' E bonirt Nock

Fig. 3. Condenser secured to ebonite block

is used the spindle is not entirely inside the
screen and a variation of tune may be
noticed as the hand is removed from the
control knob. This effect is more noticeable
where a slow-motion dial having a large
circular metal plate driven by a small
wheel as the reduction mechanism, is used.
Although generally speaking hand -capacity
effects are avoided when a drum control is
used, slight variations may be noticed if the
drum used is metal and is in contact with
the condenser spindle. A. G. McD.
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WHAT'S ON
BELOW 100 METRES
Showing What You Can Hear on the Short Waves

The control room and (right) ampli.ier desk of Huizen-the new -16.8-metre broadcasting station

WITH the advent of the long evenings,
those who used to boast of wonderful

DX reception on the medium and
long waveband are finding that things are
not " all honey." In justification, however,
it must be' said that things are ,no worse
this year than they have been on previous
occasions and that screen -grid valves and
other distance -getters now available make
up for the deficiencies of Mother Nature in
the summer.

Short waves are not so affected by day-
light range theories as are their greater -
length companions, and quite a number of
ordinary listeners are attracted in summer
time towards short-wave working, first,
because it opens up such a new and wide
field of stations and, second, because a
short-wave set is very easy to make or,
alternatively, it is easy temporarily to
convert a broadcast set for short-wave
reception.

In this latter connection you may remem-
ber the short-wave adaptor which was
described in AMATEUR WIRELESS, No. 36o.
If it didn't interest you overmuch at the
time, just read through the following list
of the stations available for those folk
who are vulgarly 'known as DX hounds -
and then turn your attention towards
ways of getting these stations for yourself.

American Stations
Right at the top of the scale on 7o metres

we have our old friend, WBZ, Springfield;
and, if you please, as the people over there
are American and not English, the call
sign is pronounced WB Zee. On the same
wavelength also is Vienna, which works on
Sundays only, from 6 p.m. till midnight.
The transmissicns are rather irregular.

A prolific short -waver, but one which will
probably be received only on very efficient
sets since the power is but half a kilowatt is
W2 XBA, New Jersey, on 65.18 metres. He
works between 12 midnight and 5 a.m.,
Tuesdays, Thursdays, and Saturdays. A
wavelets -emitter much nearer at hand, is
Radio LL in France, with a wavelength of
61 metres, while dropping a little, we have
our old friend Nauen (AGJ) which works
occasionally on 56.7 metres in the evening
times. I have never heard him before
6 o'clock.

A little lower still we have Cincinnati
W8XAL on 52.02. I am, however, leaving
out many of the Americans because their
short-wave transmissions are so many
and are to be found in many broadcast lists.
The continental transmitters do not
appear to be so well catalogued.

On the
Continent

There is quite
a powerful poste
at Bergedorf in
Germany. This
is AFL, which,
with a power of
3 kilowatts, works
on 52 metres.
Karlsborg (Swe-
den) and Moscow
(between T and 2
p.m.) on occasion-
al week days (5o
metres) are two
Continental com-
panions. Jumping
over 6GA, the
well-known Perth

(Australia) 42 -metre broadcaster, we
have Radio Vitus, which makes occas-
ional tests on 41 metres, and our old
friend the Eiffel Tower, which, on 32.5
metres, sends out a time signal twice a
day at 8.56 in the morning and evening.

Now for two big ,noises, namely,
W2XAF and a closer acquaintance,
Hilversum in Holland. W2XAF is a
To -kilowatt broadcaster of the G.E.C.
at Schenectady and works on 31.4

metres. As a matter of interest, here are
his exact transmission times. Mondays, TT
p.m. till 5 a.m:; Tuesdays, 11 p.m. till
4.3o a.m.; Thursdays, 11 p.m. till 5.3c
a.m.; and Saturdays, 11 p.m. till 5 a.m.

Hilversum which is on the same wave-
length, is owned by the Philips people and
is quite the stock in trade of many short-
wave enthusiasts in this country. For this
must be thanked his giant power of 25
kilowatts. He has just overhauled his
transmission schedule and the new times
are as follow : Thursdays, 7 to 9 p.m., and
12 midnight to r a.m.; Fridays, T a.m. till
4 a.m., and 7 p.m. to 9 a.m.; Saturdays,
continuously from T a.m. till 7 a.m. The
transmissions are made in many languages,
including, English, French, Spanish, Portu-
guese, and Dutch.

(Continued in third column of next page)

Locking Cm/in on the PCJ transmitter-often heard on 31.4 metre:.
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THE B.B.C.'s
NEW CHIEF ENGINEER

CAPT. ECKERSLEY'S resignation oc-
cupied many listeners' minds recently,

and there were many discussions as to the
whys and wherefores of his leaving.

It is now certain that Mr. Noel Ash -
bridge, B.Sc. (Lond.), A.M.I.C.E., will take
his place. In official circles it is rumoured
that Mr. Ashbridge, who since the end of
1925 has been assistant to our old friend
" P.P.E." as Chief Engineer, is going to be a
worthy successor. Probably also, so far as
B.B.C. policy and development is con-
cerned, Mr. Ashbridge thinks along similar
lines to those of Capt. Eckersley, and at
the present stage of the B.B.C.'s career
it is essential that its policies should go
forward unhampered.

Mr. Ashbridge received his engineering
training in the early days at King's College,
London, and underwent practical training
subsequently with two very well-known
electrical companies.

Then came the critical period of the War,
and he served as a wireless officer in the
Royal Engineers, both in France and in
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THE APPOINTMENT OF
MR. NOEL ASHBRIDGE

England. He collaborated with a well-
known scientist, Mr. R. D. Bangay, in the
authorship of a textbook, " Wireless Valve
Receivers and Circuits," a work very well
known, particularly to amateurs in the
early days, when valves were somewhat of
a mystery.

At the close of the War Mr. Ashbridge
entered the service of Marconi's, and for
several years was head of the experimental
section at Writtle, the Marconi experi-
mental station near Chelmsford. He was
thus closely identified with the programmes
whicli.were transmitted from this station.
It will be recalled, too, that Capt. Eckersley
took a prominent part in the Writtle trans-
missions, and, indeed, it is true to say that
it was through the bright weekly pro-
grammes from " Two Emma Toc "-long
before broadcasting was thought of-
Capt. Eckersley first attracted the public
eye.

Towards the end of 1925 Mr. Ashbridge
was appointed Assistant Chief Engineer to
the B.B.C., and he has continued in that

JUNE 22, 1929

A recent photograph of Mr. Noel Ashbridge

position, working steadily behind the
scenes and with his name seldom in the
limelight, until his appointment as Chief
Engineer.

We wish him luck !

THE BEST OF THE BUNCH
Jottings from my Log

By JAY COOTE

IF,
as I do, you listen regularly to a

number of foreign stations nightly, you
must inevitably now possess a preference
for some of them over others. No doubt,
again, as I do, you turn to them inilhe first
instance, when searching for alternative
programmes to those vouchsafed to us by
our home stations.

Personally, if I have at any time during
the day a few minutes to spare, I make a
bee line for Hilversum or Kalundborg, both
favourites for I have found from experi-
ende that from these studios-in particular
the former-I can always rely at any odd
time on receiving pleasant light orchestral
programmes, and thus by-pass a sequence
of uninteresting talks of dOubtful general
educational value.

Hilversum, as you know, is but a 5-kilo-
watter, yet its position on the mainland of
Europe appears to be such a favourable one
that in most parts of the United Kingdom
it can be received at greater volume than
many of its much higher -powered corn-
petitors. And then, again, you must have
noticed how good is its modulation and
with what excellent acoustic properties its
studio is blessed.

A small orchestra performing at the Hil-
versum station would appear to attain a
better result than a much greater number
of musicians elsewhere. As regards the
programmes, if you care to dissect them,
you will fmd, I think, that they contain a

higher percentage of light music than those
of any other Continental-or, for the
matter of that, home broadcaster-and on
Sundays in particular, if you desire enter-
tainment, you are always safe in switching
over to this Dutch station.

Generally speaking, except for certain
evenings on which plays are given in the
Dutch language, there are but few talks.
On alternate Sundays a special programme
is broadcast to British listeners, on which
occasions the announcer gives out full
explanations in our language.

An impression of Renee Tapponnier,
Conductor-Carlton Hotel Octet

"WHAT'S ON BELOW 100 METRES"
(Continued from preceding page)

On 30.91 metres is another well -received
short -waver, W2XAL. He works on Tues-
days, Wednesdays, and Saturdays, and is
rarely to be heard before 12 midnight.
Dropping quite a bit down the tuning scale
is our home and Empire station 5SW at
Chelmsford. He works daily, except
Saturdays and Sundays on (officially)
25.53 metres. But do not be surprised if he
does not come in with a roar, for the wavelets
are fickle things and there is what the
scientists term a jump effect. Just a shade
lower still is East Pittsburg, W8XK, the
well-known relayer of 'KDKA.

Rocky Point on 22.48 metres is, of course,
a regular broadcaster, while W2XAO
(Schenectady) is often to be heard on 19.56
metres. Frequently on Mondays he is to be
heard quite early in the evening, and about
6.3o p.m.

A giant in power, but a long way distant
is Bandoeng ( Java) which pushes out 32
kilowatts on the very short wavelength
of exactly 17 metres. Finally, close at
hand, is another Dutch friend, Huizen,
which boasts of a power of 6o kilowatts.
The wavelength is 16.8 metres, a good
trial of the efficiency of a receiver, and he
usually transmits from 3 p.m. till 5 p.m.
daily.

This by no means completes the fist of
short -wavers which you may hear when
you become accustomed to the operation of
your receiver for the wavelets. It will be
realised, of course, that tuning is very
critical at these rapid frequencies.
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The third of a new series of
articles which will appear from
time to time from the pen of
our Technical Editor, indicating
some of the methods employed

LOW -FREQUENCY chokes have induc-
tances ranging from ro to roo henries

in the general course of events, while in
some cases the inductance may be several
hundreds. The measurement of such large
values of inductance demands special
arrangements for, of course, the inductance
bridges used for coils, H.F. chokes, etc., do
not have to measure values above about
0.5 henry.

Apart from this, however, we have
another factor to take into consideration,
and that is the presence of the steady cur-
rent which also flows through the winding
of the choke. This saturates the iron circuit
to an increasing extent with the ordinary
type of choke, although the saturation may
to some extent be avoided by the use of a
gap choke. Even so, however, it is neces-
sary to measure the inductance under the
actual working conditions. A choke
measured on a bridge without any D.C.
flowing may show an inductance of 200
henries, whereas its actual inductance in the
circuit for which it is intended may be only
20 henries.

Many Complications
One would imagine that this in itself

introduces sufficient complication into the
testing, but this is not the whole of the
story. A low -frequency choke is usually
employed in a portion of the circuit carry-
ing a fairly heavy alternating current. The -
current in a choke output circuit may be
anything from 0.5 to 2 milliamps, even
with a reasonable volume of sound. The
current supplied to a moving -coil loud-
speaker driven by a power amplifier reaches
ro milliamps or more. ,The alternating
current component in a smoothing circuit is
of the order of r milliamp, and if the
eliminator is delivering a large direct cur-
rent, the alternating component increases
correspondingly.

All of which would cause no trouble
except for the fact that the value of the
alternating component influences the induc-
tance obtained. If the inductance is
measured with 2 milliamps A.C., the value
will be anything from 5o to roo per cent.
more than if a very small A.C. was used.
The actual extent of the variation depends

upon the iron circuit of the choke, the
properties of the iron having considerable
effect, but the fact remains that it is neces-
sary to use a specified value of alternating
current if any real comparison is to be
obtained.

We require, therefore, a circuit which
tells us the alternating component, the
direct current component, and the induc-
tance. After many tests carried out at
various frequencies and with numerous
arrangements, some complex, some simple,
with 'various degrees of accuracy and ease
of manipulation, it was finally decided to
adopt a circuit of the type shown by the
diagram. The A.C. mains are used for the
supply, these being of essentially pure wave
form.

It will be seen that we have a trans-
former capable of giving a variable output.
This in itself is not an easy matter to
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Circuit for Measuring Choke Inductance

arrange, for the. variation must be continu-
ous. The instrument is shown simply as a
variably tapped secondary, although there
are one or two refinements in addition
which were found to be necessary in prac-
tice. Across this transformer is a voltmeter
reading the actual voltage delivered to the
circuit. Across the transformer is the choke
to be measured in series with a small
resistance and a source of direct -current
supply. A D.C. milliammeter (or ammeter
in the case of an L.T. choke) is included to
read the polarising current.

Now if we apply a voltage across the
choke and we know the alternating current
flowing through it, we can quite easily
calculate the inductance. The alternating
current, however, will be quite small-in

in the testing of manufac-
turers' components and appar-

atus. The subject of this article
is the testing of low -frequency
chokes and transformers

the neighbourhood of r milliamp or less-
while the polarising current may be as
much as zoo milliamps for an ordinary .

choke or several amperes if an L.T. choke is
being measured. Clearly, therefore, we can-
not put a sensitive meter reading only

milliamp in the circuit and at the same
time pass I ampere through the same cir-
cuit ! We must have an arrangement which
is capable of indicating the alternating
current without responding to the D.C.

The Moullin Voltmeter
A Moullin voltmeter is such an arrange

ment, for a rectifying valve will not respond
to steady voltages, but only to alternating
or fluctuating ones. Across the resistance R,

therefore, we connect a Moullin voltmeter,
isolating this from the direct current by
means of a large 4-microfarad condenser.
This voltmeter is calibrated to read in terms
of milliamps alternating current flowing
through the resistance R.

The method of taking a reading, there-
fore, is to switch on the alternating current
and adjust _the voltage until the Moullin
voltmeter indicates that, say, r milliamp is
flowing in the circuit. The value of the
voltage is then read off on the voltmeter v
and the inductance is then calculated from
the formula

VL= -
0.315 henries (assuming a frequency

of 5o cycles).
The test may then be repeated with a

different value of steady current flowing
through the choke, and so the customary
curve connecting the inductance with the
polarising current may be obtained. It is
necessary at frequent intervals to check the
calibration of the Moullin voltmeter. This
may be done by cutting the D.C. apparatus
out of circuit and substituting a sensitive
AtC. meter so that the accuracy of the
indications given on the Moullin voltmeter
may be checked up.

The value of alternating current used for
the measurement is chosen according to the
circumstances. For an L.F. choke, the
value of I milliamp is taken, as experience
shoWs that this is a good average value
under practical conditions. Results

(Concluded at foot of next pag )
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For the Newcomer to Wireless : SHOR LWAVEE N
WOULD you advise me to build a

short-wave receiving set ?
Most certainly I would if you are

interested in long-distance work, for
there are few more fascinating fields in
wireless throughout the year.

Is a short-wave set difficult to operate?
Not in the slightest.
But how about the fine tuning

needed?
Slow-motion dials or geared con-

densers make this a perfectly simple
business. Anyone who can usea medium -
or long -wave receiving set will get the
hang of a short -waver straight away.

Aren't body -capacity effects rather a
nuisance ?

In the well -designed short-wave re-
ceiver of to -day they simply don't exist.

How is that accomplished ?
The circuit is so arranged that the

moving vanes of each variable condenser
are earthed, whilst simple filter circuits
and decoupling arrangements keep high
frequencies out of the note -magnifying
part of the set. Years ago short-wave
sets used to scream if one winked an
eyelid; to -day they are as docile as can
be.

Is the necessary equipment elabor-
ate ?

Fax from it : all that you need is a

detector valve followed by one good
note -magnifier, or two if you want to
be able to put a big number of stations
on to the loud -speaker.

What is the best kind of circuit?
A grid -leak- and -condenser rectifier,

with one of the many modifications of
the Reinartz tuning circuit, in which
reaction is capacity controlled.

And the note -magnifying part?
Couple the detector to the first note -

magnifier by means of a transformer.
Between the first and second note -mag-
nifiers use either transformer or resis-
tance coupling.

Why capacity -controlled reaction?
Because this method has the very big

advantage that alterations in the reac-
tion coupling have only the smallest
effects upon the wavelength to which
the set is tuned. You can use a swing-
ing reaction coil, but if you do you will
find that any alteration in the coupling
necessitates retuning the aerial -grid
circuit.

Aren't short-wave coils expensive?
Not at all. You can buy them quite

cheaply ready made, or you can make
your own for a few pence apiece.

What is there to hear with a short-
wave set ? I am not interested in morse.

On any night you can pick up half a
......... -  - - . . 1  _ .   -  . -  

dozen American programmes and hear
them really well. You can also obtain
good reception from Canada, Java,
Nairobi, and Australia.

Aren't there any European short-'
wave stations ?

Any number of them, and very good
they are. Spend an hour with the short-
wave set in the evening and you may
count on hearing Italian, Spanish, Ger-
man, French, Austrian, Dutch, and
Danish stations-and probably a good
many more.

But doesn't it mean sitting up until
uncanny hours?

Not a bit. Java comes on in the after-
noons, Australia is to be heard on
Sunday evenings between 8 and 9 p.m.,
Nairobi is an afternoon transmission,
and the American stations are usually
to be heard at quite reasonable hours

-during the evening. You will find
European stations at work hours before
your bedtime. There is one other point
I want to mention.

What is that?
If this is your first short-wave set,

follow carefully one of the designs given
in AMATEUR WIRELESS or Wireless
Magazine, and don't try until you have
had more experience to evolve a design
of your own or to "improve" others.

"SECRETS OF THE TEST
ROOM "

(Continued from page 849)

obtained by this means will be somewhat
higher than the values obtained from a
bridge measurement, but this does not
matter, since they are truly representative
of actual conditions. At the same time, they
do not over -emphasise the effect of the A.C.
component, as is the case with some chokes
where a value of 5 milliamps is used.

For L.F. transformers, the value of the
alternating component is usually consider-
ably less. In a first -stage transformer the
A.C. is very small, although in the later
stages it may have an appreciable value.
In general, however, it is found desirable
to choose a value of 0.25 milliamp for the
measurement of transformer inductances.
With the average transformer the difference
between the readings obtained with an
alternating current of this order and those
obtained on a bridge measurement, where
the A.C. is very small, can hardly be
noticed. It is only when the value of the
A.C. rises above i milliamp that the
inductance begins to rise rapidly.

These are the general principles utilised
in the measurement of L.F. inductances

generally. In a brief discussion such as this
a number of technical details must, of
necessity, be omitted. The method, how-
ever, has proved accurate and reliable in
use now that the various troubles have
been successfully located and overcome.

E. M. Stephan- as Lissenden sees him

THE " MYSTERY " OF
RECTIFICATION

IN spite of prolonged research, the actual
"mechanism" of the crystal detector is

still largely a matter of conjecture. In
point of fact the crystal is only one example
of a large class of "rectifiers," all more or
less mysterious in their action. So far as
electrolytic rectifiers are concerned we
know that a layer of oxide is formed when
the current passes in one direction so as
to obstruct any further flow, while no
such layer occurs when the current is
reversed.

The theory of crystal rectifications most
widely accepted depends upon thermo-
electric action and the setting -up of a
potential difference in one direction across
the point of contact due to a combination
of the Joule, Seebeck, and Peltier effects.
It is claimed, however, that this explanation
can no longer hold good in view of the dis-
covery that crystals are capable of rectify-
ing alternating currents of a frequency of
over ten million cycles a second, and of the
order of micro -amps. It is hardly conceivable
that thermo-electric or even chemical
changes could take place at such a rate.

M. B.
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Those Resignations

THERE has been an attempt in the lay
press to stir up quite a little " sensation "

over the crop of resignations amongst the
B.B.C. officials that has occurred during
the last few months. As a matter of fact,
there is nothing startling about it, nor
anything that need worry you or me. The
talking film people will probably always be
able to pay bigger salaries than the B.B.C.,
for men that they specially want; the
B.B.C. cannot and ought not to try to
compete with them by offering bigger and
bigger " screws," for those that it already
pays are quite sufficient to ensure a supply of
talent as .good as it needs. Don't forget,
too, that a great number of the B.B.C.'s
people are young men with ambitions.
This being so it is quite natural for them to
move on when they see any opportunity of
bettering themselves. As a matter of fact,
I think that a certain amount of change
periodically is no bad thing, especially in a
Government department, such as the
B.B.C. now is. It is the finest of all pre-
ventatives of fossilisation.

The Sane View
'Though most of us rely for the major

part of our broadcast entertainment upon
the local station, or one or other of the
high-powered fellows, it is undoubtedly a
very great pleasure to be able to listen at
times to the best of the foreign trans-
missions. And some of them are so
zstonishingly geed nowadays that in signal
strength, quality, and everything else they
can be received with almost the same
perfection as the home stations. Nurem-
berg, Turin, Stuttgart, Brussels, Hilver-
Eum, Kalundborg and Radio -Paris, to
mention but a few, are regarded by many
listeners as splendid stand-bys from which
they can obtain music of genuinely pleasing
quality whenever they want a change from
the home stations.

An Interesting Experiment
An exceedingly interesting test was

carried out on Derby day by Wireless
Pictures (1928), Ltd., who installed Fulto-
graphs on both the up and down parts of
the Flying Scotsman and received pictures
of the race that were broadcast. The
receiving set used for the purpose was a
McMichael portable, which gave excellent
service. It wasn't by any means plain
sailing, for the Flying Scotsinan is one of
the most up-to-date trains in the world and
includes a very comprehensive electrical
equipment. The Fultograph is rather
sensitive to A.C. interference and when
you have to receive pictures in the midst of
dynamos, electric heaters, electric cookers
and so on and so forth, it is rather a big

order. Still, things went exceedingly well
and the pictures came through clearly
enough to show some very thrilling moments
during the great race.

Some Queer Results
Readers who go in for long-distance work

may have noticed some rather weird hap-
penings, particularly upon the medium
broadcast band, of late. With the exception
of the last ten days in May, signal strength
from distant stations has been wonderfully
good on the whole for the time of year.
But the curious point is how enormously
individual stations may vary in their
performances from night to night. Buda-
pest, for example, completely vanished
during the last few days of May. He re-
appeared again as soon as June was in, but
his signal strength is a distinctly variable
factor. On some nights you will find him
roaring in like the local station; on others
his strength is just moderate; on others,
again, he is on the weak side. Langenberg,
Frankfurt, Vienna, Berne, Breslau and
Flensburg are amongst other stations that
are showing big variations just now. It is
exceedingly interesting to keep a record of
the performances of stations such as these
on succeeding nights.

Daylight Listening
Even the best of receiving sets with a

generous reserve of high -frequency ampli-
fication can make very little of the majority
of Continental stations in broad daylight
on the medium waveband. It is not until
dusk brings out the reflecting properties of
the Heaviside layer that they begin to come
in well. But there are many stations on the
upper waves which can be picked up at
almost any time during the day if one has
even a single stage of H.F. amplification.
Long -wave stations are not nearly so
dependent upon the Heaviside layer for
ranging powers. - If, therefore, one wishes
to hear foreign stations at an early hour it
generally pays, when qualify is a considera-
tion, to confine one's efforts to the long
waves. Fortunately there are many excel-
lent stations in this region to choose from.
Huizen migrates to the upper band each
evening at 5.40 p.m. and a little below him
is Radio -Paris, who, ever since he began
to broadcast, has been one of the best
received of the Continental stations.

Those who live at some distance from
5XX will be able to receive Koenigswuster-
hausen, who is always to be relied upon for
good programmes. Unfortunately, 5XX's
wipe-out is so great at short range that
reception of the German station is impossi-
ble to many listeners. Motala has not quite
the, strength that he had when he first
began to broadcast, but the transmission -is

a good one and it is always worth trying
for. Kalundborg also is a first-rate station.

French Colonial Wireless
Though her Empire is nothing like so big

as ours, France is wide awake to the
desirability of keeping in touch with it by
means of short-wave broadcasting. On
June rr, a great meeting was held in Paris,
presided over by the Minister of the Colonies
and the Under -Secretary of State for Posts
and Telegraphs, to further the cause of
Empire broadcasting. The meeting was
organised by various important bodies
including the French Colonial Institute,
the Radio-Agricole, the African Committee
and the French Maritime and Colonial
League. The proceedings were a great
success and there is no doubt that they will
bear fruit. I would like to see a movement
of the same kind in this country, for I am
quite sure that we need it.

Transmitting Tests
I have just heard from a friend who has

passed the morse test for his transmitting
licence. My morse, I fear, has got rather
rusty and I cannot say that I should like to
undertake to -day the kind of thing that
he had to do. The first part of the test is
five minutes' transmitting and five minutes'
receiving plain language at twelve words a
minute. Then comes transmitting and
receiving groups of figures, five figures
going to the group and eleven groups (or 55
figures in all), having to be received or sent
in one minute. A stiffish test for anyone
who has had to teach himself morse,
though, of course, comparatively easy to an
old hand !

A Useful Acquisition
Morse is a curious business. Some people

seem to find it as easy to learn as can be,
whilst to others it is astonishingly difficult.
Nearly everyone, though, finds receiving
much harder than transmitting. If any
reader wants to pick up morse quickly, I
would strongly recommend the use of the
gramophone records containing groups and
messages of various kinds which are
obtainable. The great thing about these is
that you can run them quite slowly at first
and then gradually increase the speed. Also,
if one misses a letter or two the record can
be stopped and made to repeat the missed
passage. As soon as you have made a little
progress you will find some excellent
practice in very slow morse available, if you
tune your set down to about zoo metres.
There you will discover the direction-
fmding service for trawlers at work at almost
any time at a very slow rate and all numbers
are spelt out in full instead of being sent in
figures. A knowledge of morse is a very
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C.  On Your Wavelength ! (continued)  .  
desirable acquisition, especially to the
short -waver, for it enables amateur trans-
missions from all parts of the world to be
picked up and identified.

Short-wave Condensers
I have been examining lately some very

neat little variable condensers especially
designed for ultra -short-wave work. In
order to get anything like a full -dial spread
fof the short-wave amateur bands a very
small variable capacity is required. The
smallest capacity available in the average
type of variable condenser is not lower than
.000r microfarad, and that actually needed
is only about .00003. The condensers of
which I am writing are arranged in two
parts. There is a main semi -variable
capacity with a maximum of about .000r
microfarad and an auxiliary variable
capacity of .00003. The bigger capacity is
used only when coils are changed to go
from one waveband to the other. Actual
tuning is with the smaller part of the
condenser. These little instruments are
remarkably well made and I can testify to
the fact that they give excellent results on
the wavelets.

Television in Germany
By all accounts, very great interest in

television is being evinced in Germany.
Denes von Mahaly has for some time been
working from a Berlin broadcasting station
in, his tests on the tele-cinema he has
designed, while shrouded in secrecy, Dr.
Karolus has been developing his system of
television. Quite recently this latter
inventor gave a press demonstration and it
is interesting to note that his system
exhibits radical differences from the
methods employed by Baird in this country.
For scanning the object or person to be
televised, a wheel with fifty small mirrors
mounted around its periphery is used, each
mirror being fixed at a slight angle to the
preceding one. A beam from the light
source is thrown upon the revolving mirrors
and it is then reflected on to the object to
be lighted. The object in turn has its own
reflected light picked up by a photo-
electric cell where the usual conversion to
electrical impulses takes place. These cells
are specially designed by the Telefunken
Co., and are claimed to be particularly free
from inertia.

At the receiving end, the amplified im-
pulses eventually control what is known as
a Kerr cell. The construction of this cell is
based on the electric double refraction of
polarised light passing through nitro-
benzol. A revolving mirror wheel is used in
conjunction to reconstruct the picture, the
reflected light being projected on to a
square foot screen.

A High-priced Receiver
The synchronising arrangements are

rather complicated and delicate, depending
for their operation upon tuning fork
buzzers kept at constant temperatures.
The inventor states that his system is only
adaptable to the shorter waves, that is,
between 5o to roe metres, but quite apart
from the capabilities of the apparatus the,
receiver is stated to be priced at a high
figure, namely, Li.00.

For ordinary broadcasting, therefore,
the scheme in its present state would
appear to be ruled out, especially when we
remember that the Baird Co. propose to
market a portable television receiver for
about twelve .guineas.

The Baird System. in Germany
Engineers of the Baird Co. have been in

Berlin for the purpose of demonstrating the
Baird system and according to reports I
have heard, these tests have been highly
successful. Other Continental countries
have displayed far more than a passing
interest in the English system and it
certainly would be distinctly advantageous
if they took it up and sent out regular
television broadcasts. The possessor of a
Baird receiver would then be in a position
to tune in, not only the proposed B.B.C.
transmissions, but foreign ones as well, and
interest in television as a form of home
entertainment would be still further
stimulated. Let us hope that the steps
taken in this direction will come to fruition
at an early date.

Manufacturing Marvels
While down at Woolwich the other day I

had the opportunity of going over a portion
of the vast works of Messrs. Siemens Bros.
and Co., Ltd. It would take bigger phrases
than I can muster to describe the enormity
of the actual buildings and the variety of
electrical goods manufactured there. The
battery shops form but a small section of
the whole factory, and yet, after a morning's
trudging, I had not covered this one section.
I was surprised to find that probably 75 per
cent. of the work on each dry battery is
done by hand and not in the American
mass production fashion. Everything is
done very thoroughly and at a rough guess
I should say that an ordinary H.T. battery
necessitates about eighty different processes
before it is complete.

When I had seen as much of the factories
as was possible in the time I covered the
whole ground again, much more at my ease,
with a private view of a film which Messrs.
Siemens have had prepared, showing the
story of manufacture of a battery. I was
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told that arrangements have been made
whereby this film can be sent out in the
company of a lecturer to wireless societies,
and in my opinion it is just the thing which
is needed to make a very interesting even-
ing. Club secretaries should write to Messrs.
Siemens to make arrangements for the
showing of the film.

Under -worked Accumulators
A good many of us who have been in-

terested for several years in wireless recep-
tion are probably using accumulators that
are nowadays really too big for the work
that they are called upon to do. In the old
bright -emitter days we reckoned about
.7 ampere per valve or 31/2 amperes for a
five -valve set. Early dull -emitters drew
about .25 ampere, making 1.25 amperes
for a set of the size mentioned. Nowadays,
when the "point one" valve has become
pretty well the standard thing, the five-
valver requires not more than half an
ampere. But with the development of the
screen -grid valve and the pentode heaps
of people are using three valves where they
had five before, so that the total consump-
tion for a long-range set is often not more
than from .3 to .35 ampere, or roughly
about one -tenth of what it used to be.

Necessary Conditions
To keep accumulators in their best con-

dition they should be given plenty of work
by being regularly discharged and re-
charged, and the discharge rate should be
high enough in proportion to the ampere -
hour capacity of the battery to make the
service periods fairly short. There is a
distinct danger that those who possess
sixty or eighty actual ampere -hour accu-
mulators may illtreat them to -day by,
having them recharged only at intervals of
months. The soundest plan if you want to
keep your accumulator in good condition
is to send it to the charging station once
a month, or at any rate not less often than
once every two months.

A Suggestion
Turning to those "high 'lights." You

know what I mean. The special "high
lights" are those items that you talk about
on the 8.2o up to town in the morning. "I
say, Brown," you say, "did you hear that
top -hole play from 2L0 last night ? " "No,"
he says, " I didn't happen to switch on last
night. Tell me about it." Like many
people, Brown had probably perfunctorily
looked at the broadcast programme in his
evening paper and had not been attracted
by the name of the play to be broadcast. If
the B.B.C. had broadcast a small excerpt
from the play on one or two previous even-
ings, after the style of the advance " trailer "
of the cinema film, Brown would have
known that a specially exciting play was
due and would have told his friends.

THERMION



OF the several
metals useful

for photo -electricity,
namely sodium
potassium, rubid-
ium, calcium, and
potassium - on - cop-
per, the one most
prolific in electron
emission is potass-
ium. With normal
white light apotass-
ium cell will give the
greatest possible
current. In the commercial cells referred
to the cathodes consist of thick layers
of one of these metals.

The size and geometrical form of the
photo cell, except-
ing the vacuum
type, has a consid-
erable effect on its
action. The gas -
filled cell has been
found to giie best
results with a bull
abcut 5 cm. in
diameter, contain-
ing electrodes that
are approximately
parallel planes.

This construction
is favoured where
the object is to
derive the greatest
possible photo-
electric current,
with the maximum
proportionality
between light and
current, and where
the cell illumina-
tion is between the

limits of .oi and i lumen (light is usually
reckoned in lumens).

Just as in a thermionic valve, the filament
determines the emission and the anode
potential controls the extent of it, so in a
photo -cell the potential applied to the anode
determines the operat-
ing emission value of

Osram Vacuum -type
Cell

the sensitised metal
cathode. With a small
constant illumination
the emission increases
progressively with
increases of anode
potential. With a given
light source, the limit to
the increase in the
emission as conferred
on the cell byan increase
in anode potential is set
by what is known as
the glow potential. As
its name implies, this is the potential at
which the cell becomes filled with a purple
glow. At this point the current rises
suddenly to a high value and ceases to be
dependent upon the anode potential. The
cell is in its most 'sensitive working con -

Fig. 2

oto-electric.

Continued from last week

emateor

to stop the current
in the relay G.
This simple illus-
tration serves to
show how the valve
is used to link the
photo -cell with the
relay mechanism;
its application is
limited to simple
stopping and stat-
ing actions.

For more compE,
cated applications,

dition just below the anode potential involving the measurement or detection of
causing the glow to start. slowly varying lights, the circuit shown

Another important point in a study of them by Fig. 2 has been patented by the G.E.C.
behaviour of a photo -cell is the variation of Here the photo -cell Ph (which must be of
the emission with different light intensities. -the gas -filled type) is connected in series
Providing that the maximum light intensity with a two -electrode valve D, a trans -
is sufficiently small, the current is propor- former T and, a source of potential E.
tional to the light; stated more generally, The action of this circuit can easily be
the photo -cell then has an accurate res- understood by those conversant with wire-

less practice. In
brief, the incidence
of light on the cell
renders the circuit
inoperative, where-
as in the absence of
light an alternating
current is developed.

The peculiar ac-
tion of the circuit
depends upon the
condenser C across

the photo -cell. The average current flowing
round the series arrangements is deter-
mined entirely by the current that the
two -electrode valve will pass. The current
passed by the valve charges up the
condenser until the glow potential of
the cell is attained. A current will then
flow across the cell, whereupon condenser
C will be instantaneously discharged.
The glow potential, since it is only main-

ponse curve. With
greater illumina-
tions this strict
proportionality does
not hold good and
the current tends
to increase more
rapidly than the
light.

To make practical
use of the photo -cell
it is necessary to
amplify the minute photo -electric
the valve plays an indispensable part in
modern photo -electricity, for by its aid the
current of a photo -cell can be increased.

PH

i PHOTO-
' CELL

IIIATTer

6

Fig. 1. A Basic Photo -cell Circuit

currents;

Photo -cell Circuits
A basic circuit of a photo -cell and one -

valve amplifier is shown by Fig. r. Here
the cell can be made to operate a relay G,
when light falls on the cathode. For this
simple function the resistance R may be
omitted. Before light falls on the cell,
the grid of the valve, in the absence of the.
resistance R, is insulated and assumes a

slightly negative poten-
tial, such that no grid
current would flow.
With the grid in this
condition the valve,
which may be a normal
super -power type with
15o volts H.T., will pass
an anode current of
about 20 milliamps.

When light is allowed
to fall on the cell, the
photo -cell passes current
from the photo -cell

Photo -cell with two -electrode Valve
battery and this charges
the grid negatively; the

negative grid potential increases until it
reaches a value corresponding to the
potential of the cathode of the cell. Before
this potential is reached, the anode cur-
rent of the valve will have ceased entirely.
Thus the effect of light on the cell will be

The Spherical Type

tamed by the accumulated charge of the
condenser,  ceases when the condenser
discharges and consequently the glow also

(Continued in 3rd col. of next page)
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In proving Transformer Tone
THERE are a number of intervalve

transformers which appear to empha-
sise the higher frequencies. A simple cor-
rection may be effected in many instances
by connecting a condenser across the
primary winding. When such a trans-
former is employed to couple a detector
valve to the first low -frequency amplifying
valve advantage may be taken of the ten-
dency to emphasise the higher frequencies
by including a stopper circuit as in Fig. 1.
It will be seen that a small condenser is
connected between the grid and filament
in addition to the usual fixed resistance
included in the grid lead.

H.7:+/ ?H7+2

/0Q000
Ohms

854

A Novel Volume Control
Receivers of the detector -and -two -low -

frequency type that are not fitted with an
effective volume control may not provide
good quality of reception from the local
station because of the amount of magni-
fication.

The chances are that the last valve in
the set is being hopelessly overloaded, and
the beginner may wonder how best to
reduce the signal strength. If a spare valve
having a fairly low magnification factor is
fitted in the second stage the tendency to
overload will be reduced, and I know one
or two listeners who use such a valve when
listening to a powerful station.

They put back the normal amplifying
valve when they wish to receive the more
distant stations. This scheme is simple
enough, but care must be taken that the
grid bias is adjusted when the valve is
changed. If this small point is overlooked
the anode current will be excessive when
a valve having a low magnification factor
is used.

Shielding Condensers
O-40 4

Fig. 1. Where to insert an H.F. stopping
resistance

Use a Stopping Resistance
A stopping resistance is employed in

many circuits. The function of this little
resistance, which may have a value of up
to foo,000 ohms is to stop H.F. currents
from entering the low -frequency amplifier,
and it does this partly by offering'a high -
resistance in comparison with alternative
paths.

Its stopping action may on occasions be
improved, however, by connecting a tiny
condenser across the grid and filament
of the first L.F. valve. This condenser may
have a value of from 50-micro-microfarads
to .000 f-microfarad. A larger value may
normally not be used for fear of weakening
the higher musical frequencies and, indeed,
the combination of fixed resistance and
condenser proves so effective that there is
little need for greater capacity.

In order to obtain a reasonable amount
of high -frequency amplification from a
stage including a shielded valve it is neces-
sary that the anode and grid circuits con-
nected to the valve be properly screened
one from the other.

For this reason, coils having the minimum
stray magnetic field are employed; but,
unfortunately, it is sometimes thought that,
having chosen suitable coils of this type,
there is no peed to take further precautions.
But, as a matter of fact, it is of vital import-
ance so to arrange the circuit that the
capacity of the coils and condensers con-
nected to the anode and grid respectively
be the minimum. 'Very often a simple sheet
of metal is sufficient to reduce the capacity
to so small an amount that no serious
troubles are experienced. When very good
coils are used, however,_ the simple screen
may not suffice; then it is necessary
to thoroughly shield the tuning condensers
as well as the coils.

I have proved on many occasions that
merely by altering the position of tuning
condensers, the set that was liable to
oscillate will stabilise. There are one or
two types of shielded tuning condensers on

E
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the market, and to me it seems they should
be more widely used.

Saving a Choke
It is often possible to dispense with one

of the high -frequency choking coils used in
a two -stage choke -coupled amplifier by
connecting the valves as indicated in
Fig. 2.. The circuit shows one choking coil
tapped at its centre. This point is taken to
the high tension and the two ends of the
choking coil are taken to the anodes of the
two valves. Tests show that the magnifica-
tion obtained from a portable receiver
using this arrangement for the high -fre-
quency stages is not very different from

CENTRE
,--TRPPED

CHOKE

H.T+P

17.-+

LT-
Fig. 2. Simple way o: saving an H.F. choke

that provided by the more usual com-
bination.

" THE PHOTO -ELECTRIC CELL"
(Continued from preceding page)

ceases. The condenser then starts torecharge.
So long as no light falls on the cell

this process continues, resulting in a series
of current impulses through the primary
of the transformer, which passes them on
to the secondary.

When no light falls on the cell it cannot
pass appreciable current-except during
the glow period-but the incidence of
light on the cell enables it to pass some
current before the glow potential on the
condenser, in shunt with it, is attained ;
this glow potential will never be reached if
the cell can pass the maximum current of
the two -electrode valve, because the 'cell
will discharge the condenser as quickly as
the valve charges it.
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A Critical Comparison-By JEAN SURAC

THE music of to -day, whatever may be
thought of it in years to come, does

now certainly suffer from a prejudice
created by the essential differences in national
tastes. For instance, the average English-
man cannot, for the present, find or hear
anything melodious or uniform in, what he
prefers to term the "ravings " of Bartok and
Stravinsky. In what light, then, is modern
English music looked at by the foreigner?
Is it as incomprehensible to him as Debussy's
work was several decades ago and Bartok
and Stravinsky are now to the English-
man ? Perhaps not quite so pronounced,
but nevertheless, different from what the
average Englishman would think.

The Effect of Wireless
I, as an average foreigner, a Frenchman,

can look upon English music of the modern
type and probably throw a sidelight on a
subject that is often looked at merely full -
face by, the English themselves. We in
France are often said to be Chauvinistic
about our music. This is largely true and
especially applies to our provincial towns.
Previously, we had been content with our
own Gounod, Saint-Saens, Massenet, Bizet,
Delfbes and the rest, but now with the
coming of wireless and the two Daventrys
in particular, the veil, which had previously
hidden the majority of modern English
music from the eyes of the foreigner iuhis
own country, has been lifted and a definite
criticism can be formed.

I have made a voluntary and prolonged
-for the last four years-business of
listening to, one might say, every type of
music from b.11 parts of Europe, and so
what I write with reference to modern
English music may prove valuable as the
catalogue of mere personal reactions, which,
after all, is what musical criticism is.
Frankly, then, I find it difficult to listen
to your modern English music when com-
posed on a large scale. Your famous
" Planets" Suite by Holst seems but noisy
and tawdry, and the works by Vaughan
Williams, of whom you think a great deal,
dull and sombre. Sir Edward Elgar
orchestrates very finely, and has much
more vitality than the other composers.
Of your big masters, I infinitely prefer
Delius, who lives in France, and whose

music seems more continental than English.
I believe you think of John Ireland as a
master, but he seems incomprehensible
to me, as if he wrote in a closed cell where
there is neither sunshine nor air. Of your
younger men, many seem to be imitating our
Poulenc and Milhaud, who are only con-
sidered as rigolos, or clowns, by the French.
Honegger is a far bigger master, and it is
the fashion to bracket the above three
together, hence this mention of his name.

But it seems that the English composers
excel in two branches, song -writing and
light music. First, Roger Quilter whose
muse seems to mirror the English country-
side. Then Martin Shaw, who always seems
to have something to say and says it beauti-
fully and artistically. Peter Warlock
sounds like Delius, which is high praise. A
composer, known on the Continent, is
Becket Williams, whose simple music is
beautiful in its simplicity, and abounding
in character. Mention of his name brings
to mind a violin sonata of his which I
heard broadcast, the last movement of
which was like a real breath of fresh air
after the introspective meanderings of the
moderns. (Have we lost the faculty of
writing melodies now ?) Both Vaughan
Williams and John Ireland seem to succeed
better when
writing on a
small scale, and
"Linden Lea"
by the former
is even better
'than "Sea
Fever" by the
latter.

Of the real
light music
writers, there
is no one better
than the far-
o u s Edward
German. Eric
Coates in his
three Suites,
"From the
C o u ntryside,"
" Summer
Days," and
"Miniature
Suite " is very

tuneful, and to a somewhat lesser degree is
that other comparatively large composition
of his, "The Selfish Giant." Alec Rowley is
very pleasing, in that he reveals a great
amount of English boisterousness and hum-
our; but possibly he tries to write too much
on the grand scale, for which he does not
seem fitted. Cyril Scott, whose work is well-
known in France, was, it is recorded, pro-
nounced by Debussy as being a genius ; to me
he seems self-conscious. Perhaps, since the
recent death of Messager, the French gift for
light music writing will cross the Channel.

Is It Environment?
The reader will probably have noticed

that in this criticism, my own national
prejudice has, quite unconsciously, asserted
itself, inasmuch as I apparently invariably
appreciate those composers who lean toward
the Continental style, which only constitutes
further proof that this prejudice, born of
environment and those other countless
influences, besides language is a force to be
reckoned with. My impressions related in
this article will undoubtedly change as,
with the passing .of the months, I seize
increased opportunities of acquainting
myself still further with typical modern
English music.

Among the many branches of the Army, the Signal Corps is one of the
most important. The photograph shows recruits being instructed in

the mysteries of field wireless
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THE START OF BROADCASTING HOUSE
ASYNDICATE is erecting Broadcasting House on

behalf of the B.B.C., and very shortly the
preliminary work in connection with the excavation
and foundations for the new building will be com-
menced, in the good hands of the well-known firm of
contractors, Messrs. Holland & Hannen & Cubitts,
Ltd. An interesting engineering feature of the work
will be the construction of a great retaining wall
enclosing the boundaries of the site. The architect,
Lieutenant -Colonel G. Val Myer, F.R.I.B.A., has
somewhat modified the external design of the build-
ing from the drawing ,which was published 'last
autumn. The new design makes fuller use of the
space afforded by the site. The whole of the studios
will be arranged as originally conceived, enclosed
within their insulating brick tower. Some idea of the
outside appearance of the building may be gained
from the accompanying illustration. The new
Broadcasting House will incorporate a super -studio
or concert -hall, with its large floor space, orchestra,
and gallery, capable of accommodating nearly a
thousand people. The modified design of Broadcasting House upon which work is to be commencel

immediately

WINDING THE COIL FOR THE "ARCADIAN PORTABLE
MANY readers made up the " Arcadian

Portable" with the special dual -
range coil incorporated therein, or have
used this coil in other receivers such as the
Daventry-Local crystal set described in
AMATEUR WIRELESS, No. 361. For proper
working it is essential that this coil should
be made up as originally described on
page 462, No. 354, and to prevent any
confusion it is considered . advisable

Wound clockwise
I 2

50tums
30DSC
wire

50turns
349042C
wire

Wound an/le/yaw/se
This diagram shows all the necessary constructional details

to give here fuller constructional details.
To begin with it will be seen that the coil

consists of two coils mounted concentric-
ally, both windings being placed in parallel
for the short waves, but only one being
used for the long waves. The external
former is sithply a small solenoid wound
on Paxolin or similar insulating material,
while the inner former, which carries the
iong-wave winding, is a grooved bobbin

4

Start
End 95 turns
Start

95
End

100
tar'

End
95

Start 95 

on which the terminals are mounted.
The Paxolin former should have an outer

diameter of t3/4 in. and an inner diameter
of Ji in., the total length being 2 in. It
carries the short-wave winding in two
halves, and the extreme ends are secured
by being threaded through two small holes
at the ends of the former.

on in a clockwise direction, starting 
from the end of the former which, for sake

of reference, we will term
the top end, fifty turns of
No. 3o d.s.c. copper wire.
This will bring the winding
to about the middle of the
length of the former, and
the last turn should be
secured with a spot of
sealing wax. Then, revers-
ing the direction of winding
and starting about a quar-
ter of an inch away from
the end of the first
winding, put on another
fifty turns of the same
wire. Leave about 4 in.
of wire to spare at each
end of the whole winding.

Now turn your attention
to the long -wave coil.
Again, for the sake of refer-,

ence, the terminal end of the bobbin will
be referred to as the top end, and the
slots will be numbered r, 2, 3, 4, 5, and
6 from this end. Connect terminal No. 4
to a spool of 28 d.s.c. wire and wind
ninety-five turns, clockwise, in each of the
first and second slots. Now carry the
wire through two slots and, in an anti-
clockwise direction wind ninety-five turns
in the fifth and sixth slots. Finally, carry

7 7

the end of the winding back to terminal No.3.
Solder a further length of 28 d.s.c. wire

to this terminal and then proceed to wind
ioo turns in the fourth slot, in the same.
direction as the windings in the fifth and
sixth slots.

The long -wave bobbin should now be
slipped inside the outer former, so that the
two top ends correspond. It is for this
purpose that a note  A -
should have -been
kept of the direction
of the winding. On
the slots nearest to
the terminals on the
long -wave bobbin,
the windings are in
a clockwise direction
and the windings on
the former, which is 2
slipped oyer this bob-
bin, should also be in
a clockwise direction.

It is a very simpl9
matter finally to coin- Scheme of connections
plete the coil by making connections to tin
terminals at the end. One end of the
reaction winding has already been con-
nected to terminal No. 3, and the other lead
should be connected to terminal No.
Terminal No. 3 already has two connec-
tions to it, and terminals No. 2 arid 4 should
be connected to the end and start respec-
tively of the outer former. The loose wire
from the first slot of the long -wave bobbin
Should also be connected to terminal No. 4.

This completes the construction of the
coil. An accompanying sketch shows* the
foregoing details in pictorial form, while a
second diagram shows the actual connec-
tions of the windings.
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A Weekly Programme Criticism by Sydney A. Moseley
MABEL CONSTANDUROS deserves

a whole page of AMATEUR WIRELESS
to herself, and I wish I could give it to her.
At the time of writing, the latest sketch I
have heard is Mrs. Hamblen Insures
Herself, and it was a "fair treat."

The best part about our Mabel is that
she never repeats herself, and each new
sketch is better than the last. I had many
hearty laughs over the insurance interview.
Mrs. Hamblett's deduction that if she had
a fire she would get six months and if she
didn't she would lose her two shillings
was ekcruciatingly funny.

"The Hour of Requests" from Birming-
ham via 5GB should be repeated very soon
and ad lib. It must have been encouraging
to the artistes to know that they I were
rendering music which was actually wanted,
and the encouragement was evident in the
fine manner in which Robert Easton and
the Birmingham Studio Augmented
Orchestra sang. and played respectively.

Robert Easton has a particularly good
bass voice. His "Myself When Young"
was masterful.

Here is a short list of artistes who have
been heard to advantage recently. There
are too many for me to deal separately
with them.

Clara Evelyn, Gershom Parkington
Quintet, Norman Griffin,
Victor Olof, I3iliy Mayerl,
Chief Os-Ke-Non-Ton, j. H.
Squire Celeste Octet.

A banquet to each !

You will remember that
in answer to a Northfields
correspondent I told him
that I expected "The Found-
ations of Music" would go
on until we knew all there
is -to be knoWn about it.

" Sostenuto," of Chertsey,
has taken me to task about
it. He accuses me of flippancy
regarding a serious matter
and, what is more, says that
I was merely having a "sly
dig."

Although my answer to

"Northfields" may have'read flippantly, I
can assure "Sostenuto" that what I said was
meant seriously. In setting out to give us
the foundations of music the B.B.C. have
set themselves an enormous task. Even
thong)) we are given recitals six times a
week, the amount we have still to learn is
immense. There is no limit to the scope,
and that is why I held out no hope for the
correspondent who looks forward to the
end of the series.

There is great justification for anyone
who may say that the second act of Tosca
is too much for them. Tosca is one of the
heaviest of the Italian operas, and the
second act is about the heaviest portion
of it all.

The sounds which issued forth during
the beginning of the broadcast must have
been rather puzzling-and startling-to
many. "E.B.," of Putney, wants to know
"how many people can call those agonised
yells, music." As a matter of fact, those
sounds of anguish were meant to sound
like agonised yells. We miss a lot by only
listening to an opera, because, unless we
have the libretto before us or are acquainted
with the "story," many of the vocal effects,
do indeed sound like nothing on earth.

o

Gordon McConnel's Wallah ! Wallah !
was at least unusual. Nevertheless, it was

Jack Melford, Binnie Hale and Bobby Howes who broadcast an excerpt
from " Mr. Cinders " at the Adelphi, on June 21

a bright show, and passed the time away
pleasantly.

I was going to mention that the running
commentary on the Derby was thrilling,
but there is no need to revive painful
memories. I wonder how many punters
stamped on their loud -speakers when the
result was announced !

"Charles K.," of Acton, is an earnest
student of broadcast dance music, and he
pays so much attention to it that he has
noticed I wonder how many others
have ?-that there has been a subtle dif-
ference in Jack Payne's Band of late. He
asks me if he is hearing aright, and if so-
what is it?

The fact of the matter is that Payne has
added three more players to his combina-
tion-the instruments being two violins
and a viola, making the "string section"
no less than seven strong. The result is
that more symphonic effects can be intro-
duced, and the subtle difference my corre-
spondent noticed is, no doubt, an improve-
ment.

Mr. A. Lee, of Leytonstone, is getting
"rather tired of the Bach cantatas." He
uses stronger language than this, and I do
not propose to quote his letter.

I would say to him-and many others
who want their pet aversions
cut 'out of the programmes-
that in a big communal under-
taking, like- national broad-
casting, everybody's tastes
must be taken into account.

Some of us loathe the sob -
stuff which is sent across the
ether by American nasal
singers; but there arc doubt-
less thousands of listeners
who drink in every word
and note of these silly songs.
The B.B.C. cannot please
everybody all at the same
time.

The average value of each
of5s-..4rT5, receiver sold in the United

States during the first quarter
of 1929 was
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IERE is a good idea. If you are out
in search of an up-to-date three-
valver for the reception either of

the local station or a number of foreigners
at reasonable loud -speaker strength, then
this novel scheme should appeal to you.

In brief, in this "Local and Continental 3"
matters are arranged so that it is possible
in about a couple of minutes to change
from a three -valve circuit employing a
screen -grid H.F. stage, an anode -bend
detector, and one transformer -coupled L.F.
stage, to another three -valve circuit having
a detector and two L.F. stages. -

Two Different Receivers
This, you must admit, is an idea which

has much to commend it. It means that
you have at your command really two
entirely different receivers, and this at the
cost of but one extra' valve and of one or
two small components. It means that
instead of endeavouring to design one
receiver to be efficient for the dual pur-
poses of local -station purity and distance -
getting sensitivity (always a very hard job
to achieve with success), the circuit is
altered in its essentials for each separate
task.

Very many amateurs have a three -
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The change -over from one to the other L3
extremely simple and is effected without
altering any of the standard wiring. All
that has to be done is to change the screen -
grid valve for a normal three -electrode
valve or vice versa
and to shift the posi-
tions of two or three
short flex leads carry-

ing spade tags at
their ends. As a
matter of fact, the
whole change -over
could be done
with switches, but
this is not recom-
mended, for as

AMATEUR WIRE-
LESS readers

The " Local and Continental 3 " although a
double -purpose set is simple to construct

valver with one screen -grid stage and find
it quite a good thing when they want to
impress their friends with the extent of the
DX bag available. But, and this is a
snag, purity is not always equal to that
given by the rather simpler detector and
two L.F. three-valver. This latter circuit,
however, is generally not capable of putting
up so fine a performance of reaching out to
the Continental stations.

Here in this one simple receiver we have
all the essentials of the good points of these
two entirely different three -valve circuits.

TWO RECEIVERS IN ONE :---,S.G., IDET., L.F., or DET., R.C., TRANS.
S.G. valve and is left hanging when a farad! condenser is in circuit when this
detector valve is employed. A further tap- II valve is acting as the R.C. amplifier.
ping allows a .0002-microfarad grid coi:\ Another flex connection allows an anti -
denser to be used when the middle valve is i motor -beating unit to be put in or out of
acting as a detector, while a .005 -micro. circuit, according to whether the first valve
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switch

will know, switching is
never to be advised in
the H.F. stage. The
fact is mentioned,
however, simply to
show that the changing
over of the flex leads is
no difficult task.

You will at once
want to know how it is
thd.c this rather com-

plicated metamorphosis can be effected so
simply. A glance at the circuit diagram
will make this quite clear. It will be
noticed that a 1/2 -volt biasing cell is
included in the aerial circuit. This en-
sures efficient working of the screen -grid
valve as an H.F. amplifier, and when
the screen -grid valve is replaced by a
three -electrode valve of correct character-
istics, ensures its proper working as an
anode -bend detector. There is a flex con-
nection from the H.T. tapping which
is taken to the screen -grid electrode of 'the

This plan
view shows
clearly the

layout of the
components

0
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is acting as an H.F. amplifier or as a
detector.

It is unnecessary to stress the fact that
the change -over needs no skill whatsoever,
nor tools of any kind. The wiring diagram

(page 86o) shows how

LIST OF COMPONENTS
Ebonite or bakelite panel, 14 in. by

7 in. (Raymond, Trix, Becol, Ebonart,
Paxolin).

'Fwo ebonite strips, 31 in. by 2 in.
(Raymond, Pecol, Ebonart, Paxolin).

.0005-microfarad variable condenser
(Polar No.3, Listen, Burton, Igranic,
Cyldon, Ormond, Utility).

All -wave tuner (British General).
Fush-pull switch (Bulgin, Lissen,

Tr ix, Eenjamin).
Panel brackets (Bulgin, Cameo).
Baseboard, 1 4 in. by q in. (Pickett).
Three anti-microphonic valve holders

(W.B.. Lotus, Peniarnin,
Vt'earite).

.cco -microfarad fixed condenser
(Listen. Dubilier, T.C.C., Trix).

Two .oco2-microfarad fixed con-
cicr.rcrs (Lissen, Dubilier, T.C.C.).

zos-rnicrcfarad fixed condenser (Lis-
r.co, Dubilier,

i-microfarad fixed condenser (Lissen,
Dubilier, T.C.C.).

z-microfarad fixed condenser (Lissen,
Dubilier, T.C.C.., Ferranti).

too,000-ohms resistance, 5o,000 -ohms
resistance (Graham-Farish, Varley, Us-
sen, Dubilier, Mullard).

2-megohm grid leak (Graham-Farish,
Listen, Dubilier, Mullard).

Three resistance holders (Graham-
Farish, Lissen, Dubilier, Mullard).

High -frequency choke (Tunewell,
Varley, Trix, Peto-Scott, Wearite).

Low -frequency transformer (Igranic
type J, ratio 6 to 1, R.I., Ferranti,
Philips, Mullard).

Eight -way battery cord (Lewcos).
Four terminals marked Aerial,

Earth, L.S. L.S. - (Belling -Lee,
Eelex, Igranic, Burton).

i 1 -volt grid cell (Siemens, type G.T.)
Connecting wire (Glazite).
One yard of thin flex (Lewcoflex)

-and the
simple The Circuit

character
of the wiring

and panel
construction

try out the advan-
tages of both cir-
c u i t s available,
and to make the
receiver suitable
for home or abroad
reception.

the change -over is
effected, and in the
notes on the operation
of the receiver this
matter will be fully
dealt with, so that
even those who do
not interest them-
selves in technicali-
ties will be able to

.000i-microfarad condenser is placed in
series with the lead to the aerial terminal on
the tuner, and this results in a satisfactory
degree of selectivity. There is an H.F.
choke, which is used either as the H.F.
stopper for the detector valve or as the
anode choke when this first valve holder is
occupied by a screen -grid valve. There is a
roo,000-ohm resistance in series with a
50,000 -ohm resistance, the former being the
normal anode resistance and the latter the
resistance forming part of the anti -motor -
boating unit. The junction of these resis-
tances is connected to a 2-microfarad
condenser to earth. There is a .005-micro-
fizad condenser which forms the grid
coupler when the middle valve acts as an
R.C. stage and (as mentioned) a .0002-
microfarad condenser for this valve, when
it is acting as a detector.

The grid of this valve is taken through a
2-megohm grid leak to a variable tapping
on the grid -bias battery. As will be
explained in further detail in the operating
notes, this tapping is made a few volts
negative when the valve is acting as an
L.F. amplifier and slightly positive when it
is acting as an anode -bend detector. In its
plate circuit is connected an ordinary L.F.
transformer, and the final stage is a simple

The receiver ready for use for
long-distance reception

Before commencing construction, just
make a more detailed examination of the
circuit diagram. The aerial circuit is tuned
by means of a composite tuner, the connec-
tions of which are shown in the diagram,
and it must be borne in mind that the aerial
circuit is tuned by a composite tuner, the
connections of which are shown in the
circuit. This is a tapped tuner and covers
a wide wave range, and it will be noticed
also that it incorporates a moving reaction
coil. To ensure smooth control of reaction
this coil is placed in series with a .0002-
microfarad fixed condenser, thus providing
reaction in the semi-Reinartz manner. A

stage of low -
frequency amp-
lification, which
remains constant, despite the alterations in
the H.F. and aerial circuits. The compo-
nents as shown in the list above will be
required for the. construction. .

Constructors would be wise to get the
blueprint, which is obtainable - for this
receiver, price rs., post free, from Blue-
print Department, AMATEUR WIRELESS;
58-61 Fetter Lane, London, E.C.4. In this.

.particular instance it is of the greatest
convenience because, apart from facilitat-
ing construction, it shows how the leads

00-<<><><><><><><><>C<>0.0-00.0-0-000.:><><>COPPOC-0
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" THE LOCAL AND CONTINENTAL 3" (Continued frOm preceding page)

are changed round to alter the circuit as
required. It should be hardly necessary to
point out that the print also shows the
exact position of the components and of the
wiring and can be used both as a drilling
template and a guide to making the con-
nections.

The Layout
For the benefit of those who are not

quite au fait with the components included
in this receiver, we may describe their
positions on the baseboard.

The panel carries the tuner, with its
aerial tapping and reaction control, the
aerial tuning condenser, and a simple fila-
ment switch which is in circuit with all
three valves, It is an advantage to have
this switch on the front of the panel, so
that the set can be turned on and off with-
out any fumbling with the batteries at the
back. On the baseboard and grouped round
the tuner we have the r 1/2 -volt grid -bias
battery and the r-microfarad condenser,
which is connected between the screen grid
and earth. There are three small baseboard -
mounting fixed condensers, these being the
.0002-microfarad condenser in series with
the reaction coil and the two grid con-
densers for the middle valve. Just in front
of these (that is, nearer to the back of the
baseboard) are three resistance holders
carrying the grid leak, anode resistance,
and anti -motor -boating resistance. At the
extreme right-hand corner of the base-
board, near the strips supporting the aerial
and earth terminals, are the H.F. choke
and .000 r-microfarad condenser in series
with the aerial lead.

Construction
The first constructional operation should

be to drill the panel for carrying the
components and also to drill the small
holes through which 'wood screws and bolts
are passed to attach the panel to the front
edge of the baseboard and to the L-
shaped supporting brackets. The aerial
condenser and filament switch are one -
hole mounting components, and the tuner
is very simple to mount, because it neces-
sitates only two holes, and the positions of
these can readily be located. When the
holes are drilled the panel should be
attached to the baseboard and to the "L"
brackets before the components are
mounted.

There is no reason why all the baseboard
components should not be mounted all at
once, for there is plenty of space to allow
easy soldering.

It will be noticed that for convenience
terminals are provided only for aerial,
earth, and loud -speaker. All the battery
connections are made by means of a long
multi -cable, carrying wander plugs and
battery tags at the extremities.

In a concluding article, next week, the

wiring will be described and full operating
details will be given, together with instruc-
tions for changing rapidly from one circuit
to another. Do not forget that, as with all
AMATEUR 'WIRELESS sets, this " Local and
Continental 3" is on show in the Somerset
Street windows of Messrs. Selfridge & Co.,
Ltd.

A new wireless communication company
utilising short-wave channels has just been
incorporated in Canada. The new concern
is Trans -Canada Communications, Ltd.,
and operates one short-wave station in
Winnipeg (CJRX) on 25.6 metres.

After a year's trial the wireless trans-
mission from Berlin, to the larger German
cities, "of the thumbprints of criminals has
proved so satisfactory that the service is
now to be supplemented by the establish-
ment -of Lorenz -Korn transmitters in a
further six cities. These will be followed
by other similar plants.

CONDENSER
MICROPHONES

ANEW type of condenser microphone
is described by Professor Foley, of

Indiana University, in a recent paper read
before the National Academy of Sciences.
It consists of two rigid metal plates
separated by an air space. The plates do
not vibrate. They are initially charged
with a biasing voltage so as to form a con-
denser with an air dielectric.

The sound waves from the speaker's
voice are impressed upon the air between
the plates so as to set up differences in the
normal air pressure. As- the dielectric
value of air alters with its density, corres-
ponding differences of voltage will appear
across the condenser plates. These voltages
are used to modulate the carrier wave in
broadcasting. As there is no solid vibrating
diaphragm, there can be no distortion due
to inherent resonance effects. M. A. L,

.4-
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9 volt Grid Bias ..
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"A.W." TESTS OF APPARATUS
Conducted by our Technical Editor, J. H. REYNER, B.Sc. (Hens.), A.111.1.E.E.

Philips Lightning Arrestor
WITH the vagaries of the English
climate, the wireless user naturally

wishes to be well protected against possible
damage to house and property caused by
lightning striking his aerial. The simplest
form of protection is perhaps to connect
the aerial to earth, but in order that this
scheme may be truly protective, the switch
should be placed outside the house, thus
providing the shortest possible path between
aerial and earth.

One disadvantage of a switch to connect
aerial to earth is that the personal factor
enters into the question, that is to say, the
householder must reinember to switch the
aerial to earth after using the set; and
during the day, should he happen to be
away, there is always anxiety, in the event
of a thunderstorm occurring, as to whether -
the aerial has been earthed.

Probably the most convenient safety
device is the automatic spark gap which,
when placed outside a house between
aerial and earth, provides a rapid path to
earth for any powerful electrical discharge
but does not interfere at all with the
operation of a radio set. The success of this
scheme depends wholly on making this
gap as attractive as possible to an electric
discharge. The presence of air in the gap
causes a large electrical resistance to a

Philips Lightning Arrestor, having the
electrodes in a gas -filled bulb

discharge, therefore it is preferable to fix
the two electrodes of the gap in a tube
containing certain gases having less resist-
ance to high -frequency currents.

We have tested this week a lightning
arrestor marketed by Messrs. Philips
Lamps, Ltd., of Philips House; Charing
Cross Road. W.C.2. The massive electrodes
of this component, terminate in two sets of
pointed teeth placed approximately 1/32 in.
apart and enclosed in a glass gas chamber
This device forms a particularly
attractive path to the lightning and should

form a suitable protective device when
fitted in the aerial and earth circuit. The
top of the device is covered by a bell -shaped
porcelain insulator which serves to keep
all dirt and moisture from forming an
alternative high resistance. The capacity
between the electrodes was 3 micro-
microfarads. The component is well -made
and can be recommended.

The tone -arm motel of the Blue -spot pick-up,
which gives a wide frequency response

Blue -Spot Pick-up
ELECTRICAL pick-ups for use with

gramophones have now been in use
for many months,. during which time the
earlier types, which served more as experi-
mental models, have improved to such an
extent that they bear no comparison to the
latest forms of pick-up, both as regards
their reproducing and record -wearing
qualities.

Amongst the new types of pick-up
recently introduced is the Blue, Spot, Ideal,
marketed in this country by F. A. Hughes
and Co., Ltd., of Great Portland Street, W.
In this model the needle causes a reed to
vibrate between the poles of a powerful
magnet on which a winding is placed. The
mechanism is enclosed in a rectangular
metal case and can either be obtained with
a tone arm and volume control or obtained
separately with an attachment for fixing to
a standard tone arm.

We were quite impressed with the results
obtained after the pick-up had, been
connected to our standard purity amplifier.
The tonal balance was satisfying to the
musically inclined and did not over -
accentuate, to any serious extent, any
particular section of the audible range. The
low audible frequencies were in evidence as
were also the middle frequencies. Scratch
was hardly noticeable, thus indicating' a
cut off in response to the higher fre-
quencies. This, however, was not serious
enough to cause drumming in reproduction

"A.W." Solves your Wireless Problems

This pick-up is moderately light and
should not cause serious record wear. It
can be recommended as an efficient electrical
reproducer.

Novel M.C. Loud -speaker
ALTHOUGH moving -coil loud -speakers

have changed little in design since their
inception some years ago, considerable
attention has been paid to details such as
the electro-magnet and coil suspension. In
consequence their sensitivity to weak input
has increased almost beyond comparison.

Such improvements have not been
attained by the use of unwieldy magnet
pots, for special steels are now employed,
giving a higher flux density in the gap.
Then, again, the development in suspension
systems has made possible the use of a
narrower gap.

An interesting moving -coil speaker mar-
keted in this country by Messrs. Rotor
Electric, Ltd., of 2-3 Upper Rathbone
Place, W.', has just come into our hands
for test and report. In appearance this
speaker resembles a reed -driven cone, so
compact is the magnet pot. A 9-in.,cone is
suspended by a thin fabric surround to a

- metal framework, the top of which stands
in. from the base of the magnet pot.

The I I/4 -in. coil is suspended in a narrow

Rotor moving -coil loud -speaker of
novel design

gap by a fool -proof centering device clamped
to the pot, and has a high -resistance wind-
ing.

The performance of the speaker could
fairly be described as above the average, for
its sensitivity and uniforrnity of response
throughout the audible register were notice-
able features. Some moving -coil speakers
have a reputation for unduly accentuating
the bass, even when the soil impedance is
correctly matched to the preceding valve
or valves; in this speaker, however, the
treble and bass appeared well matched.
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Now
Build
your

Speaker
in

5 Minutes

Blue Spot 66K 4 -pole balancedarm-
ature unit (adjustable). Price 25/ -

Blue Spot Metal Chassis (complete
with cone). - - Price 12/6

Dimensions :
Overall diameter of metal frame 'or

depth - - - 21"

with No. 66K Unit 4i"
 No. 66A Unit 3i"

Build up your own loud -speaker
equal to anything you have yet
heard with the famous Blue Spot
66K unit and the Blue Spot
Metal Chassis, complete with
cone in position. Simplicity it-
self to assemble-and takes five
minutes.
To affix the unit, to bolt the
chassis to a baffle board, or to a
cabinet of your own choice com-
pletes an inexpensive speaker
giving results little short of
amazing.

F. A. HUGHES & CO., LIMITED, 204-6 Great Portland Street, LONDON, W.i
Distributors for Northern England, Scotland and North Wales: H. C. RAWSON (SHEFFIELD & LONDON) LIMITED,

too LONDON ROAD, SHEFFIELD; 185 PRINCESS STREET, MANCHESTER.

Please Mention !`A.W." When Corresponding with Advertisers
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THE vaudeville entertainment to be
given at the 2L0 studio on June 29

will include turns by Will Evans, Nora
Emerald, Florence Oldham, Geoffrey Gib-
son, GeOrge Morgan, and a relay from the
London Palladium.

The Swallows, a little-known opera by
Puccini, is down for broadcast from the
London station on June 26.

Lord Brute, a play by William Gerhardi,
specially written for broadcasting, will be
transmitted from 5GB on July io, and from
2L0, 5XX and other stations on the follow-
ing evening.

On July 5, through 2L0 and 5XX, lis-
teners will be given a studio performance of
Betty in Mayfair.

To celebrate France's National Fete Day
on July 14, a special French programme
will be broadcast from 2L0 on the follow-
ing day.

Every Sunday morning, the Hamburg
station broadcasts a musical concert from
7 to 8.15 a.m. B.S.T. The entertainment
opens with a relay of chimes followed by an
orchestral programme relayed from one or
other of the German trans -atlantic liners
which may happen to be in port.

In view of atmospheric disturbances

during the summer months, the German
stations have suspended their weekly
rebroadcasting of foreign programmes.

Gaelic is taking a prominent place on
Scottish broadcast programmes, thanks
largely to the efforts of Mr. Neil MacLean,
director of the Aberdeen station, who is
himself a Gaelic enthusiast and a favourite
singer at Highland gatherings.

It is a novelty to find the town dweller
turning to the village for his entertainment.
Yet that is what is being done in an Aber-
deen broadcast programme, with an attempt
faithfully to portray the lighter side of life
in a present-day rural community in the
north of Scotland.

Listeners in and around Innsbruck,
Austria, are bitterly complaining that the
500 -watt station is not "getting out"
properly, and nothing but relays of Graz
and Vienna are being transmitted. Hence
the listeners have just refused to pay the
yearly tax on their receivers. It has now
been decided that Graz is to be increased in
power and modifications are to be made to
the Innsbruck station, although the engin-
eersclaim that the bad results are due to
the mountainous nature of the country.

While radio broadcasting is but eight
years old, laws relating to wireless have

been in operation for twenty years. The
first law on radio was the Wireless Ship Act
of June 24, 19ro, which specified that any
ship carrying over fifty persons must be
equipped with a wireless transmitter and
receiver capable of sending and receiving
messages at least Too miles.

The Federal Radio Commission has
'granted an experimental licence to the

. General Electric Company for its station,
W2XAG, at Schenectady, New York, to
use 200,000 watts from midnight to morn-
ing. Experiments will be Carried on five
frequencies -55o, 66o, 790, 1,150 and
1,500 kilocycles.

The requirement that.all American 'ocean
liners must be equipped with automatic
devices for receiving signals of distress
should be included in any radio legislation
enacted by Congress was advocated before
the Senate Interstate Commerce Committee
at Washington recently. Reference, was
made to the sinking of the Vestris.

Less jazz and more church services, as
well as good orchestral music, are what the
Swedish radio public wants, the Royal
Board of Telegraphs, which has charge of
broadcasting in Sweden, has learned from
a country -wide questionnaire.

Mr. 0. H. Calwell, former Federal Radio
Commissioner in America, stated that the
broadcasting stations in the United States
represented £5,000,000 in plant equipment.

The United States Department of Labour
has estimated that the average weekly
wage in the radio industry is Multi-
plying this by the 350,000 persons employed
by the industry and the pay roll amounts to

1,750,000 a week, or more than £90,000,000
a year.
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1 WANT TO
INQUIRE ABOUT
THE PRICE

F VALVE SETS

0111.11.011

TWENTY PouNOS
You SAy FOR
THAT SET,
COMPLETE
*WITH TRiMmiNCSL
..,,./±.NoWNATNoTs)

-BETWEEN A VALVE SET AND A CRYSTAL SET!

THANKS SOHUCH,
IJUSTWAr4TED

To 1040V4 HOW MUCH -(e
MY HUSBAND

SPENT MERE.
HE ToLO
ME THAT
SET COST
FIVE POUNDS

DAD, WHATS THE
- I" ---., DIFFERENCE BETWEEN' c) A VALVE SET AND A

a--7, CRYSTAL -=----.__,.. SET ?

ASK YoUR. MOTHER..
SHE'S GOOD

AT RIDDLES. "1/4

%_.....7-

i

c,

-----.

.(
i -)

`.
.4_.---------------

I-
-.11010.10,--__

.

EASy.
AND
POUND
CRYSTAL

C

(
.-"'

-- I

-'101

c("VA-
c..

N._

I

14114E7E914 POUNDS,
THAT ALLOWS ONE

FOR THE
SET il

..... -.....1

,%,

.1 ;,..A.,,.... ..,
..' -4*-04."-

C' ..'"
' ......."'

.

s 0. ad \\
-1.411ft. :04 .14:1,,. v.Iht,-

.

c,

I!

r,

1?(;:"":,.

//'/I.

c.,
'

...."

:::
' .,/,.

-c c.
c ,, ..

IMII.67.

zA
'..C)

....t .01,

___,

c`- ^ '; 7
A  i,9- ifft

/ I ifir /14.
' .... I

III if

J

1

.

,

!

Iiiii
C.

c

..-t,',
// ii,' st,iir

....6 (."' s
, , 1 -II

' > ) e -W ,-) i 1

' t
c -

1

4.

;of/
is

-...,..



JUNE 22, 1929 865

TUNEWELL
f--AGAIN CHOSEN
Specially selected for the " Local and
Continental Three," described in this issue

H.F. = Price
Choke = 5/9

Specification includes massive hollow cored tapered
bakelite former, wired in 17 slots, 2013,000 metres.

DUAL COILS
SCREEN GRID ORDINARY

Mullard S.G.P. 3 Clarion 3
Cossor S.G. 3 Lissen 3
Broadcast Picture 4, etc.

10/6 each

Mallard Master 3 Favourite 2
Orchestra 4 Favourite 3
Bantam 3
niSiox.-13,itiiinbgase7 /9 Prnaonueniting10/6

Separate coils for Mullard S.G.P. 3. 3, 1 1 and 4/11 each.
 Cossor S.G.3. 3; 11 and 5i6

Six -pin coils for most circuits from 3/1 1 Two -pin coils from 1,6

TURNER & CO.
54 STATION ROAD, LONDON, N.ii

aei tor Ilse in Mc
r

Described I 'hIssue°n S I
0.9

PRICE18,6

The British General Aerial Tun-
ing Unit covers all wave -lengths
between 220 and 2,000 metres
without changing coils. Re-
action is smooth and tuning is
simple. Easy fixing and well
designed. The new reversible
moulded dial makes it possible
for either upright or horizontal
panel mounting - whichever
best suits the design of the
circuit or individual taste.

Sold by all good dealers or
supplied direct, post free,
from the manufacturers.

BRITISH GENERAL
MANUFACTURING CO., LTD.
BROCKLEY WORKS, LONDON, S.E.4 .at ii

SMALL BUT MIGHTY

IGRANIC
proved that bulk was not

1- essential to purity and amplification
in an L.F. Transformer. Others follow-
ed but the Igranic " J " Type still
stands supreme as the small low-
priced transformer with the long,
straight curve.
For your portable, where space is
restricted and weight must be kept
down, use the Igranic " J" type Trans-
former. Use it in your domestic
receiver too, and enjoy truly magnifi-
cent magnification.

Ratios of 3:1 and 6:1
Price 17/6 each

IGRANIC
Q.M.B. SWITCH.
Solid construction,

certain action.
Price 2/6.

Write direct to
Dept. D.122 if your
dealer cannot

supply you.

149
OtleeftVIctoflaSt

IGRANIC
B.F. CHOKE.

Small in size, high
in efficiency,
Price 5/-.

FRANK
ELECTRIC Co..Ltd.

Works BEDFORD

Advertisers Appreciate Mention of "A.W." with Your Order
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RULES.-Please write distinctly and keep to the point. We reply promptly by post. Please give all necessary details. Ask one
tuestion at a time to ensure a prompt reply, and please put -sketches, layouts, diagrams, etc., on separate sheets containing your name
tnd address. See announcement below. Address Queries-AMATUtin WIRELESS Information Bureau, 58/6x Fetter Lana, London, EL.;

Transformer Design.
Q.-Can you advise me where I can obtain

data relating to the design and construction of
small -power transformers? We have alternating
current supply here and I wish to experiment
with the construction of a mains unit for H.T.
supply. --S. K. (Notting Hill).

A.-The issue of the Wireless Magazine
dated June, 1929, now on sale, contains just
the data you require. We refer you to the notes
on the construction of a low-tension battery
charger. Although the transformer design as
given will not be suitable for H.T. supply
purposes, the principles involved in the design
of this transformer, and as so clearly explained,
will enable you to arrive at a suitable design of
transformer to meet with your needs.-C.L.

A TECHNICAL NOTE

The Lightning Risk.
A number of the letters we have received

during the past twg weeks have dealt with a
somewhat topical question, to wit, that of
lightning. The point at issue has been the
earthing of the aerial, either during a lightning
storm or during the time the receiving set is not
in use. Quite recently Thermion discussed this
subject briefly in " On Your Wavelength," and

in doing so advised the use of a double -pole
switch for disconnecting the aerial altogether
from the receiver when switching the aerial to

°
0V VVV VV V /

When Asking
Technical Queries

PLEASE write briefly
and to the point

A Fee of One Shilling (postal order
or postage stamps) must accompany

Z> each question and also a stamped
addressed envelope and the coupon
which will be found on the last page.
Rough sketches and circuit diagrams
can be provided for the usual query fee.
Any drawings submitted should be sent
on a separate sheet of paper. Wiring
plans and layouts cannot be supplied.

c>

earth. There is no doubt that this is the best
course to follow, but there is very little point
in disconnecting the aerial from the receiving

JUNE 22, 1929

set and connecting it to earth if the earth lead
runs through the house before reaching earth
proper. If the best earth obtainable is one
remote from the aerial then a second earth
should be used near to the aerial so that this can
be used for earthing the _aerial when. not in
use. _The best earth can be retained for when
the 'receiver is actually in use. In this way the
aerial can be connected directly to earth
without the *earth wire running through any
part of the house. A suggestion from one reader,
an electrician at that, to the effect that " Leav-
ing the aerial dangling in mid air, without
being earthed, appears to be a satisfactory
solution to the diffiCulty " should not be
considered at any cost. An aerial left dangling
thus can store up an appreciable amount of
static energy, even though a lightning storm is
not or has not been in progress, and as soon as
the aerial is touched by any person the static
electricity will discharge to earth through the
body. In some cases this would be fatal. In
any case, it would mean a nasty shock for the
perSon touching the aerial. The advice we
tender is, use a double -pole switch for earthing
the aerial and see that this switch has a fairly
substantially insulated handle to permit safe
handling of the switch, if necessary, during a
lightning storm.

LETTERS TO
THE EDITOR

The Editor does not necessarily agree with
the views expressed by correspondents.

The 420 -480 -metre Gap
CI R, -Regarding " Thermion's " remarks
6.-7 re the weakness of signals on the 42o -to -
480 -metre portion of -the broadcast band,
has he or any of your correspondents ever
noticed how comparatively sharp tuning is
between these wavelengths? My tuning is
very flat, and further down the band
Cologne, Kaiserslautern and Stuttgart, and
higher up Munich and Budapest, often
require about nine degrees of the condenser
to be tuned out, whilst Langenberg and
Frankfurt, which I sometimes get even
more strongly, can be completely eliminated
in about two degrees.

G. A. K. N. (London, N.W.).

slA New Dry -plate Rectifier "
SIR, -Our attention has been directed to

the fact that in an article entitled "'A
New Dry -plate Rectifier," which appeared
OR page 7:72 of the issue of AMATEUR
WIRELESS, dated June x, you stated that a
high-tension rectifier connected up as a
double -wave unit and capable of delivering
from 6o to Too milliamps costs 27s. 6d.
only, but we would like to point out that
this price is incorrect.

The high voltage rectifier is supplied at -
the list price of 17s. 6d.

IGRANIC ELECTRIC CO., LTD. (London).

5GB in Ireland
SIR,-In your issue of June x, a Dublin

reader states that " 5GB is one .of our
worst stations here in Dublin," and that a
recent issue of your paper also contained a
paragraph stating that in the south of
Ireland, Toulouse is heard better than 5GB
It may interest the B.B.C. to know that
such is not the case here as 5GB is our
best station on the medium waves (and
gives equally as good results as 5XX on a
moving -coil speaker) whilst perhaps
Toulouse or London may be called our
next best. KILOWATT (Donegal).

5GB and Fading
SIR,-My experience of 5GB with a

four -valve set, 16o voltH.T. and a non -
screened aerial average height 6o ft., in the
West Riding of Yorkshire, twenty miles
from Lancaster, was that it was not worth
listening to, fading being acute and even at
maximum strength not up to Newcastle,
Radio Paris, Kalundborg (lovely there !),
and, of course, Manchester, together with
various other foreigners.

From experience, I can say divil the bit
of good it does asking the B.B.C. to cut out
evening talks from 5XX; according to their
own report, these are very popular.

Thank goodness that the grasping

foreigners can't 'collect fees for the enter-
tainment we get from them.

Honestly, though, regarding the old
query : "Does 5GB fade ? "-the answer
is " I should shay sho."

One question for those living at a distance
from local stations and relying on 5XX :
Why are outside broadcasts purer than
studio transmissions ? And, again, on
5XX, why do transmissions from
(apparently) different studios " vary so
tremendously in the same evening-bands
will be crisp and bright and yet speech and
songs will tear the soul out of anyone. with
an ear? P. C. D. (Christchurch).

The Regional Stations
SIR,-I wonder whether you or any of

1.-7 your readers would give me an answer
to what I hope is a plain question, but to
which everybody I have asked is either
unable or unwilling to reply.

It is this : When the Regional Scheme is
completed will it mean that spaced round
our sets' dials there will be powerful
English stations that will completel
obliterate all foreign stations? If this wi
be so, what will be the use of any b
simple sets?

So far as I personally am concerned suc
an occurrence will be the end of at leas
half the interest I take in wireless. I have
put this point of view to various people and
find among them a considerable proportion

(Conlinued on page' 868)
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Mallard S.G.P. Panel
drilled and fitted with
components complete

.£1 : 18 : 6
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Garnett Whiteley & Co. Ltd.,

4,
//

,/./

The new Lotus Aluminium Panel for the Mullard
S.G.P., already mounted with two .0005 condensers,
Vernier Dials and Battery Switch, costs only 38/6.
You save 8,1.
The quality of the Lotus panel, the workmanship and accuracy of
the condensers, dials and switch are up to the unexcelled LOTUS
standard. The two metal escutcheon plates are finished in Florentine
Bronze, and the necessary drilling is already done to enable you to
assemble the components and wire up quickly and easily.

This is without doubt THE panel for your S.G.P. Remember when
buying your S.G.P. Components to get a LOTUS panel.

From all Radio Dealers

mnurs,
4400,041
Lotus Works, Liverpool

IMMENERMINEMMINMEINIMM

THE High Frequency Choke
FIT your receiver with a Watmel

H.F. choke and obtain greater
stability, range, selectivity and
purity of tone. It makes an all-
round improvement to the per-
formance of your set, and has been
fitted with outstanding success to
the Cossor Melody Maker. Of all
good Radio healers or direct
from us in case of difficulty /

Have you had your copy of this
blueprint and assembly chart ?
It tells you both how to build
a really modern, inexpensive
three -valve receiver (1929 Im-
perial 3) and also how you can
bring many old-fashioned sets
up to date by incorporating a
few Watmel components.

THE WATMEL WIRELESS Co., Ltd.
Imperial Works, High St., Edgware, Middx.

Telephone : Edgware 0323

Send for your
copy: a post
card will do.

P6/1

THE PANEL WITH A REPUTATION

Registered

The original BECOL Low
Loss Former, made in
sizes I" up to 4" outside
diameter in lengths up to
36 in. The former that re-
mains rigid when wound

LOOK FOR
TRADE
MARK

Trade Mark

Have you seen the new
BECOL Pinless Former
and Base, which is abso-
lutely foolproof? If not

send for particulars.

DO NOT BE PUT OFF WITH AN IMITATION.
Write for copy of BECOL Handbook on Wireless Circuits. Full data of

windings and illustrations. Price 4d. Post Free.
Sole Makers:

THE BRITISH EBONITE CO., LTD., HANWELL, LONDON, W.7

THIS IS THE CABINET

Don't Forget to Say That You Saw it to "A. W.,

specified and used by

MR. L. A. CHAPMAN
for the

66 TALISMAN "
Price complete 45/-

Carringicn Mfg. Co., Ltd., Corm° Wcrks.
Sanderstead Road - South Croydon

7', lohone: Croydon 0623
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QUALITY! . . .

I It counts with
COMPONENTS !

H.F. CHOKES
provide an example of sterling qual-
ity. No other maker can offer such
remarkable Value. By reason of
its improved design, TRIX H.F.
Chokes are able to function elf ci-
ently over a waveband of 5 to 3,000
metres. Made from highest plated
nickel parts, they repre-
sent 100% sheer quality
-and quality counts
with components. EACH
Other TRIX ccmponents of quality include
the popular TRIX Fixed Condensers, from
1/. each. TRIX Valve Holders (the famous
Red Leg and Anti-microphonic models),
prices 1/. and 1/3. TRIX Push -and -pull
Switches (that never let you down), price
1/3. Particulars of the complete range of
TRIX quality components on request.

ERIC is LEVER (TRIX) LTD.
8/9 Clerkenwell Green, London, E.C.1

Phone: Clorkenwell 3010

lappaaanswisampastesseset

"POPULAR" TRANSFORMER
When planning your new set ensure perfect
amplification by including a Brownie " Popular"
T?ansforiner as recommended by AMATEUR WIRE-
LESS for use in a number of their special circuits.
The core iron and the windings, which are the
very finest obtainable, are assembled in the
famous Brownie Factory ; while all the delicate
parts are protected by an attractive moulded
casing which seals the whole transformer against
any atmospheric interference. Send P.C. to
D,ot. 23 at address below for free booklet,
"Wireless without Worry."

BROWNIE WIRELESS CO. (G. B.) LTD.
Nelson St. Works, Mornington Crescent,

LONDON, N.W.1
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LETTERS TO THE
EDITOR

(Continued from page 866)

who scoff at foreign broadcasts and say
that even when one has picked them up
they are not worth listening to. I deny that
this is so if one has a sufficiently good set ;
and if we are to be shut off from Barcelona,
Milan, Rome, and others, I maintain that
the dog -in -the -manger state of things will
do great damage to the wireless industry.
The fact that the sale of wave -traps seems
to be swelling surely proves that there are
many like me who, finding that the B.B.C.
output has its dull moments, welcome the
present possibility of tuning in to what
the Continental stations have to give us.

L. S. (London, W.).

Lightning Risks
SIR,-In the issue of AMATEUR WIRELESS.

No. 365, I notice an article which is
entitled "Lightning Risks," and the author
advises me ,to earth the aerial when a
thunderstorm is in the vicinity of the
receiver. Yesterday evening there was a
thunderstorm in this district and the
announcer at Edinburgh stated that the
transmitter would have to be shut down
for a short period and advised listeners to
earth their aerials.

In an issue of the Electrical Review,
published about the middle of 1925, was an
article on "Lightning Conductors," and the
author detailed results of researches
carried out re the functioning of lightning
conductors, and a statement was definitely
made that conductors attract lightning with
varying degrees of efficiency according to
the number of aigrettes (or points), run of
conductor, etc.

The reason given is that there is a
potential difference between cloud and
earth, top of conductor and earth, and
cloud and top of conductor. It would take
up too much space to gate all the details,
but I am quoting only the salient points.

I would like to hear other readers'
opinions as to which of the two conditions
is the safer : (r) The aerial earthed and
acting as a conductor or (2) the aerial dis-
connected at the earth end and hanging free
outside, the lead in and the aerial -earth
potential nil.

The following is a quotation from
Fowlers' Electrical Engineers pocket book :
"To ensure the lightning taking the arrestor
path to earth an inductive resistance must be
placed between the lightning arrestor and
the instruments to be protected." The
italics are mine and I shall not comment
further upon thiw condition.

G. B. H. (Musselburgh).

Said to be the only broadcasting station
in the world devoted to the development
of aeronautics, radio station KTAT, Fort
Worth, Texas, has been formally opened
as an official station for Texas Air Trans-
port, Inc.
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PUT POLAR BEHIND THE
PANEL OF YOUR

LOCAL & CONTINENTAL
THREE

This is the advice of the designers
of this receiver, who specify a Polar
No. 3 Condenser (.0Q05) for tuning
purposes.
Tuning with Polar Condensers gives you
a sense of easy and accurate control which
is essential for pulling in those evasive
stations.

POLAR No. 3

.0005 .. 5/9

.00035 . . 5/7

.0003 .. 5/6
If fitted with Knob -

Dial, 11- extra

,These Polar Condensers are also specified
and used for the famous

FERRANTI SCREENED -GRID THREE

Write for the Polar Catalogue (F) which contains information
on Polar Condensers for Every Purpose

WINGROVE & ROGERS LTD.
188/9 STRAND, LONDON, W.C.2

lk

Burndep
radio receivers

SPECIAL OFFER to "A.W." READERS
Invaluable information on aerials, earths, coils,
accumulators, valves and a host of other subjects
is contained in the AMATEUR WIRELESS Diary, 1929

REDUCED 'i't.) Cloth 9d.
HALF - PRICE Le.lither Is. 3d.

(Post Free)
Cot one and use it as a reference boo!:, only a few
left. Send P.O. tc-day to Bernard tones Publications,

Ltd., 59/61 Metter Lane. London, E.CA.

ET "Amateur Wireless" Solve
Your Wireless Problems
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A NEW H.T. CHARGER
(Continued from Last Week)

THE tantalum obtained measured 3 in.
by / in. The sheet is quite thin and can

be cut into four long strips with a pair of
scissors. Each piece is 3/ in. wide, and is
mounted by forcing one end into the open
end of the short projecting leads. When
about in. of the metal has been pushed
in, the lead is closed to hold it firmly. This
pressure will flatten the lead tube, thus
increasing its width. The edges are then
bent round to overlap each other and
pressed tightly again. Serve all the elec-
trodes in this manner.

The short projecting lead lugs to which
the tantalum strips are joined must now
be completely covered with pitch or other
sealing compound. An old high-tension
battery, if available, will provide this
material. The whole of the underside of
the ebonite panel is now _covered with
paraffin wax or candle grease, extending
the wax for a distance of one inch down
each electrode. This waxing is important,
as it tends to prevent the formation of a
film of acid.

With the most difficult -part of the con-
struction thus completed, the mounting
and wiring of the condensers and lamp
holders will soon complete the work.

On 50 -cycle mains at a voltage of 200

ELECTRADIX
The Rolls-Royce of Radio is the 50 Range

DIX-ONEMETER
The High -Grade Radio Tester

Low Price High Value
Worth £10

INSTRUMENT 55/IN CASE
MULTIPLIERS

EACH 6/6
COMPLETE RADIO OUTFIT

X4 . 10 . 0
BIGGEST STOCK OF INSTRUMENTS

In London is carried by us. All types delivered from
stock. Price from 3/6.

METERS from 21 in. to Bin. dials and 3 volts to 5,000
volts. Mill iarrmaters, all ranges, from 15/.; 0 to 500 volts,
451-; Weston Meters, to 1,600 volts, 70/-; Watt Meters,
35 Elliott and other testing sets. E108, 4 ranges amps.
and volts, 45/-; G.E.C. Hot Wire, 1 -amp., 4/.; Silvertown
Galvos, 7'6; Relays, 7/6.
WESTON GRID..BIAS METERS. One of these micro -
ammeters should he on every Hand Sensitive Moving -coil.
Flush Panel Model 375, with 21 in. dial; 30 -millionths of an
amp. per Div. also millivolts. A Millivoltmeter, Bridge
Galvo. Micro -ammeter or Heterodyne Wavemeter. Listed
65/-, offered during Sale at 35',
WHEATSTONE BRIDGES. G.P.O. and Dial types,
£7 10s. Mirror Galvos Reflecting Beam, by Paul, Gambrell,
Sullivrn, and Tinsley, £3. Standard Resistance Boxes and
Universal Shunts, 35/-. Electrostatic Voltmeters to 2,500
volts, £4 10s. Capacity Bridges, £8, etc., etc.
PANATROPE GRAMO SURPLUS. Clearance line of
goods by B.T.H., Sterling, Dubilier, Mulford, Marconi
phone, Foster, etc. Special list being printed. Send
stamped envelope for this as there is sure to be a rush for
these bargains and this is the last ACCUMULATOR SALE
New ex. W.D. Stock just in. All sizes. 2 v. to 6 v. 10 amps
to 150 amps. at very low prices. See List.
HEADPHONES. 4,000 ohms Lightweights. These,
complete with headband, 4 ft. cord, brand new, are given
away at less than cost. 3/6 pair in makers cartons. Post 4d.

You must not miss this chance.

ELECTRADIX RADIOS
218 Upper Thames Street, London, E.C.4.

City : 0191

to 25o a charging rate of 4o to 8o milli-
amperes is obtainable with two condensers,
of 2-microfarad and r-microfarad capacity,
wired in parallel. The actual charging rate
will depend upon the voltage of the accu-
mulators. On roc,- to ro-voltage mains
of the same periodicity the capacity must
be double this value to obtain the same
charging rate. On the other hand, if the
periodicity or frequency is higher, then
condensers of smaller value will provide
'adequate current.

Connections

The two condensers are screwed to the
baseboard side by side, a flat brass strip
making contact with the outside terminals
of each. With the brass strip connected to
both terminals, 3-microfarad capacity is
obtainable, and by removing the strip
from one of the terminals either r -micro -
farad or 2-microfarad capacity is provided.
The illustration of the finished charger
shows two flexible wires, one joining the
electrodes in the centre and the other con-
nected to the blind terminal. These wires
are intentionally flexible, so that the com-
plete rectifying panel may be raised
quickly for inspection. Before leaving the
subject of condensers the question may
arise as to whether a mains type of con
denser is essential. In the writer's opinion
it is not necessary. Good quality con-
densers of the kind used in wireless for
shunting across H.T. batteries are suitable.
Those illustrated are Mansbridge-type con-
densers made by the Telegraph Condenser
Co. They have been found consistently
reliable for this purpose.

The electrolyte is accumulator acid of
1.200 S.G. To it is added a small quantity
of ferro-sulphate crystals in the proportion
of / oz.. to r oz. of acid. To obtain uni-
formity, dissolve the crystals in a vessel
containing the amount of acid required for
the four jars. The terminal connecting to
the lead electrode is marked negative and
the tantalum terminal positive.

Operation
When using the charger for the first

time, it is advisable to cut down the
charging rate by using the smaller capacity
condenser and to charge an accumulator of
low voltage. This enables the electrodes to
form properly without sparking. A photo-
graph last week showed a 20 -volt accumula-
tor on charge. From the circuit diagram
(Fig. 2) and .this illustration it will be seen
that the terminal between the positive and
negative ones connects one side of the con-
densers to the electrical centre of the
accumulator. The charging meter shown
is a Sifam milliammeter, reading 0-150. It
was intended at first to build this into the

(Continued on page 872)
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The areal
Amparti Darr,

part of New
Zealand's new
Ind, a -electric

seheaw.

ENGINEERUNG
PRECISION".
Imagine the genius, the inspiration, the
tireless labour expended on this vast dam
-a supreme achievement of modern en-
gineering. One flaw in design, one slip
in workmanship, might cause untold
disaster. With wireless instruments such
inaccuracies would lead to a defective set
-surely damage enough-damage, how-
ever, that can be prevented by using J.B.
precision instruments.
The J.B. New Type Slow Motion Con-
denser (Ratio 40-1) is really a wonderful
job. The height of the Vernier Knob and
Dial is less than that of last year's model,
but the new arrangement provides re-
markably convenient control, and is vastly
improved in appearance.

Completely enclosed-dustproof mechan-
ism-a real protection from accidental
damage. Tension of friction mechanism
adjustable. Absolutely silent on short
waves. Every possible precaution has
been taken to prevent wear.

PRICES : S.L.F. PRICES: LOG.
.0005 ... 14/6
.00035 ... 13/6
.00025 ... 13/-
.00015 ... 13/-

.0005 ... 14/6

.0003 ... 13/6

.00025 ... 13/-

.00015 13/ -

PR ECISIOIJ
INSTRUMENTS

Advt. of Jackson Brothers, 72, St. Thomas' Street,
London, Telephone; Hop 1837.
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to the wonderful

RADIO TEST METER
This wonder meter has proved itself
the most handy and useful testing
instrument in the Radio world. -
Available from dealers everywhere, including
HaVord's ani Curry's Stores. or by post direct.
with instructions for use and the New Writes
Formula which enables accurate Eliminator
-outlines to be taken with this meter. No
valve set user should be without it I

Readings
0-150 volts
0-6 volts
0-30 milliamps

GET THIS EXTREMELY
Pleasinl appearance.
Substantial.y made with

finish. Purple plush base /6smart mottled black

and satinette lined iid,
well -made fittings. EXTRA

From dealers or by post direct.
eel yours NOW.

THE STANDARD
WET BATTERY CO.,

(Dept. A.W.)
184-188 Shaftesbury

Avenue, London.
W.C.2.

Crystallised black
finish, fully ruaran-
Iced. Can be used

as a Pole finder.
M.B.

The Neutrodyne from A to Z

" The Book of the
Neutrodyne "
By J. H. REYNER

1/6 net

Cassell & Co. Ltd., La Pelle Sauvage, E.C.1

I 
I IP ROAD CAST TELEPHONY

(Broadcasting stations classified by country and in order of way lengths)
Kilo- Station and Power

Metres cycles Call Sign (Kw.)
GREAT BRITAIN

25.53 21,751 Chelmsford
(5SW) 15.0

243.9 1,230 Newcastle (5N0) 1.0
258.6 r,r6o..r *Leeds (2LS) 0.13
288.5 1,040 *Sheffield (6LF.) 0.13
288.5 1,040 *Bournemouth

(611M) 1.0
288.5 1,040 *Edinburgh

(2EB) 0.35
288.5 .7,040 *Hull (6KH) 0.2
288.5 1,040 *Dundee (2DE) 0.13
288.5 1,040 *Liverpool (61..V) 0.13
288.5 1,040 *Stoke-on-Trent

(6ST) 0.13
288.5 1,040 *Swansea (5SX) 0.13
288.5 r,o4o *Plymouth(5PY) 0.13
291.8 i,020.8*Bradford (2LS) 0.13
302.6 991.1 Belfast (2BE) 1.0
311. 964 Aberdeen (2131)) 1.0
323 928 Cardiff (5WA) 1.0
358 838 London (2L0) 2.0
378 793 Manchester

(2ZY) 1.0
401 748.3 Glasgow (5SC) 1.0
482 622 Daventry Ex.

(5GB) 17.0
1,662 ror jDaventry

(5XX) 25.()
* Relay stations. Relays 2LO.

AUSTRIA
250 1,200 Linz 0.5-

283 1,060 Innsbruck 0.5
354.2 847 Graz 3.0
456 694 Klagenfurt 0.5
520 577 Vienna 20.0

BELGIUM
233 1,300 Chatelineau 0.25
249 1,203 Schaerbeek-

Brussels 0.5
250 1,200 Ghent 0.5
280 1,070 Liege 0.5
512 586 Brussels 10.0

CZECHO-SLOVAKIA
265 .7,123 Kosice 2.0
2:7.8 2,080 Feriby(testing) 12.0
306 98o Bratislava 4.0
343 873 Prague (Praha) 5.0
432.3 694 Bruan (Brno) , 2.4

DENMARK
330 883 Copenhagen

(Kjobenhavn) 1.0
1,158 259 Kalundborg 7.5

ESTHONIA
408 735 Reval (Tallinn) 1.3

FINLAND
379 79) Helsingfors

(Helsinki) 0.8
1,5C0 200 Lahti 20.0

FRANCE
170 7,750 St. Quentin 0.27
212 1,415 Fecamp 0.3
211.3 1,420 Beziers 0.1
238 .7,260 Bordeaux (Radio

Sud-Ouest) 2.0
240 1,250 Radio Nimes 1.0
241 1,219 Lille (PTT) 0.8
250 1,196 J uan-les-Pins 0.4
255 .7,175 Toulouse (P11) 1.0
288 1,118 Strasbourg 0.3
274 1,092 Limoges (PTT) 0.5
271:5 1,092.4 Rennes (PTT) 1.0
285 r,o5o Montpellier 1.5

Kilo- Station and Power Kilo- Station and Power
Metres cycles Call Sign (Kw.) Metres cycles Call Sign (Kw.)

292 1,028 Radio Lyons 1.5
300 996 Bordeaux (PTT) 0.5
305 982 Agen 0.3
309 970 Vitus (Paris) 2.0
318 943 Marseilles (PTT) 0.5
336 892 Petit Parisien 0.5
352 850 Algiers (PTT) 2.0

' 368 815 Radio LL, Paris 1.0
3F2 785 Toulouse (Radio) 9.0
413 725 Radio Maroc

(Rabat) 2.0
429 699 Grenoble (PTT) 1.5
416 687 Radio Flandre

Lille 0.5
44.0 C72 Paris (Ecole

-Sup., P11') 0.7
408 8 640 Lyons (PI t) 5.0

1,350 222 Tunis (testing) 2.0
1,470.2 214 Eiffel Tower 0.0
1,744 172 Radio Paris 8.0
1,825 164 Radio Carthage

(Tunis) 5.0

213
240
250
250
263.2
267.8
272.4
281/.4
283.1
283.1
283.1
317.5
320
326.1
329
301.9
374.1
391.6
421.3
455.9
456
462.2
476
538
5(3
560
577

1.651
1,651

GERMANY
1,370' Flensburg 1.5
1,250 Nurnberg 4.0
.7,200 Niel 0.7
1,200 Cassel 0.7
1,140 Cologne 4.0
1,120 . Muenster 1.5
/Jo r Kaiserslautern 1.5
2,070 Konigsberg 4.0
1,058 Berlin (E) 0.7
1,058 Stettin 0.7
1,058 Magdeburg 0.7

Dresden 0.75
Breslau 4.0

919 Gleiwi tz 6.0
910 Bremen 0.75
829 Leipzig 4.0
802 Stuttgart 4.0
766 Hamburg 9.0
pa Frankfurt 4.0
654 Danzig 0.75
65r Aachen 0.73
649 Langenberg 25.0
630 Berlin 4.0'
553 Munich 4.0
532.8 Augsburg 0.5
530 Hanover 0.7
5zo Freiburg 0.7
281.7 Zeesen 20.')
181.7 Norddeich 10.0

GRAND DUCHY OF
LUXEMBOURG

1,220 245 Radio Luxem-
bourg 2

HOLLAND
31.4 9,554 Eindhoven

(PC J) 25.0
336.3 891.5 Huizen (until

5.40 p.m. B.S.T.) 5.0
1,071 279.8 Hilversum

(ANRO) 5.0
1,810 162.5 Huizen (after

5.40 p.m. and on
Sundays 5.0

1,816 162.5 2cheveningen-
haven 5.0

HUNGARY
518 5,8 Budapest 15.0

ICELAND
33:..3 goo Reykjavik 1.0

IRISH FREE STATE
222.2 1,350 Cork (5CK) 1.5
411 73o Dublin (2RN1 1.5

ITALY
278 1,073 Turin (Totino) 7.0
333 goo Naples (Napoli) 1.5
387 775 Genoa (IGE) 3.0
442 677 Rome (Roma) 3.0
450 666 Bolzano 0.3
603.5 596 Milan (Milano) 7.0

JUGO-SLAVIA
308.3 973 Zagreb (Agram) 1.25
450 668 Belgrade 4.0
582 515 Ljubljana 6.0

LATVIA
523 567 Riga 2.0

LITHUANIA
1 935 255 Kovno 15.9 .

NORWAY
242 1,240 Rjukan 1.0
297 2,010 Notodden 0.7
305 820 Bergen 1.0
1187 774 Fredriksstad 1.0.

450 657' Tromso 1.0
95G 657 Aalesund 1.0
950 657 Porsgrund 1.0
490 604 Oslo . 1.5
577 519.9 Hamar 0.7

POLAND
n 1 t 955 Cracow. 1.5
337 890 Posen 1.5
415.3 722 Kattowitz 10.0
456 653 Wilno 1.5

1,397 214 Warsaw 10.0
PORTUGAL

317.3 945 Lisbon CTIAA (Wed.
and Sat.: 10 -midnight)

ROUMANIA
393 757 Bucharest 4.0

RUSSIA
492 609 Kharkov (N KO) 5.0
825 363.6 Moscow (P11) 25.0
925 323 Hornet 2.5

1,001 299 Leningrad 20.0
1,440 ro8 Moscow 30.0
1,614 178 Kharkov 15.0

SPAIN
:6i 1,321 Barcelona

(EAJ13) 10.0
314 355 Oviedo (EAJ19) 0.5
314 925 Almeria (EAJ18) 1.0
346.8 865 Barcelona (EA.11)10.0
369 8tr Seville (EA J5) 0.5
400 750 Radio EspaSa 1.0
405 74o San Sebastian

(EA 0.5
421.7 703 Madrid (EAJ7J)8) 3.0
456 658 Salamanca

(EAJ22) 0.55
SWEDEN

261 1,150 Horby 10.0
205 1,130 Trollhattan 0.4
333 900 Falun 0.5
350 853 Goteborg 0.0
937 686 Stockholm 1.5
550 546 Sundsvall 1.0
770 390 Ostersund 2.0

1,200 250 Boden 2.0
1,345 223 Motala 30.0

- SWITZERLAND
4On 739 Berne 1.0
48) (13.I Zurich ...... 0.0
itcso 44' I.ausanne 0.6
760 395 Geneva 0.5

1,010 297 Basle 0.25

TURKEY
1,200 250 Stamboul 5.0
1,804 264 Angora 5.0

CHIEF ..EVENTS
OF THE WEEK

LONDON AND DAVENTRY (5XX)
June 24 Covent Garden Opera.

25 A request programme.
z6 The Swallow, an opera by Puccini.
27 A vaudeville programme.
29 A musical comedy programme.

DAVENTRY EXPERIMENTAL (5GB)
June 24 The Swallow, an opera by Puccini.

z6 Vaudeville programme.
z7 Covent Garden opera.

PP

917

CARDIFF
June 23 A programme of favourites from oratorio.

25 The Super Six in " Salad."
28 A concert from Priory Park, Taunton.

MANCHESTER
June 24 Scenes from A Midsummer Night's Dream.

NEWCASTLE
June z6 A running commentary on the Northumberland

Plate.

June 24
GLASGOW

Wee MacGregor, Acts I and II, a comedy by
J. J. Bell.

ABERDEEN
June z8 A National Gaelic concert.

SUPPLY UNITS
HIGH TENSION

For Multi -Valve Receivers
Guaranteed silent: No valves;
No expensive replacements.

Component, from
ua ranted47/6 7 DAYS' FREE 7 MAL AGAINST CASH.

THE TI.H.SEMERE MANFG. CO., Dalton Street, West Norwood, &En.

FOR A.C. MAINS N
LOW TENSION

Incorporating Westinghouse Metal
Rectifier.

2, 4 or 6 volts at an amp.
No renewals. No attention.

Complete (into from

- 47/6
'Phone: Streatham 673t;
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COMPONENTS

Ormonu .000,r, op.; .00025,
5/6; 7- )hin Ormond, 2/-; '2

W.B. 2/6; 6 pin Base
2/-; .0003 and Series Clip
1/6; f-aieg. leak, 1/-; H.F.
Choke, 616; L.F. Trans-
former, LIssen. 8/6: Push
Pull. 1/3 Tunewell Dual
Range Coil, 7 9.
PLEASE ADO POSTAGE

IF YOUR ORDER FOR
FAV. 2 PARTS EXCEEDS

32,- YOU CAN BUY

for 11- extra
14x7 Ebonite Panel, Pair
Pan 1 Brackets, Base-
board, Battery Clips, 8
Enuraved Tertnina s, Wire,

et. Pities

OR
THE SET READY

TO USE, INCLUD-
ING POWER AND
DETECTOR VALVES
ALSO DUAL COIL

In handsome
American Type

Cabinet

£3 - 12 - 6
Deduct 10/- if Cabinet not
required. CARRIAGE 3 6.

CLARION S.G.3
KIT OF PARTS

2 Polar .0005, No. 3 at 5r 9. .0001
Reactim , 4/.. 2 Dual range C.T.
Coils, with Reaction (Tunewell),
Anock, 10/6; Aerial, 10/6. 3 Lotus
or W.R. V.H. at 1/3. Formodenser,

2/-. Dubther.1 mfd.,2/6. .01
Fixed, T.C.C., 1/9. 3-meg. Limes
or Edison Bell, 1/-. S.O. H.F.
Choke, Peto Scott, 5/-. H.P.
Choke, Lissen, 5/6. L.F, Trans-
former, R.I. and Varley, 15/,
Ebonite Stripe.
14.7 Ebonite Pan I Screen, 81.3.
8 Engraved Terminals. Push-pull
Switch, Flea, Plugs, Ilii-g. Wire,
2 S.M. Dials.

THE 0LOTi,
POST FREE U.K.

.0002 Fixed and Series Clips
1 6 extra. 1/6 EXTRA C.O.D.
14 x 7 x 9 American Type
CABINET, hinged lid, Oak
Sacked with Baseboard,

Full particulars in
A.W., March 9 and 16.
LEAFLET for stamped

envelope.
Any other Condenser, H.F
Choke, or L.F. Transformer
supplied by adding balance

VALVES
for CLARION 3
Screened Grid, Marconi.
Mullard, Six -Sixty, 22/6 each
Detector, 10;6. Power, 12/6

CLEARTRON
S.G., 2-v., 12/6. C.T.15, L.F
or H.F., C.T.15X., P. 6/ -
DEFINITELY CUTS OUT
2L0 AT 1 MILE and obtaini
5GB, 5XX and Continental
Stations with 2L0 working

12/6 15/- 17/11
CARR. EXTRA.

871

RAYMOND'S for WIRELESS
27 & 28a, LISLE ST., LONDON, W.C.2

Come to LEICESTER SQUARE TUBE.
This address is at the back of Dalv's
Theatre Phones Gerrard 4637 and 2821

WE ,ARE OPEN
ALL DAY SATURDAY
ALL DAY THURSDAY
ALL DAY EVERY DAY,
Hours 9 a.m. to 8p.m
Sat. 9 a.m. to 9 p.m.
Sunday morning 11-1

QUOTATIONS
for

SETS OF PARTS
SPECIAL PRICES
on LISTS of 25/ -
CALLERS

ot`;

or POST.
SEE FULL PACE "A W." JUNE 15, 1929
BE UP TO DATE

2916
DR. N ESP E R

Charge your
Accumulator
AT HOME

TEKADE A.C.
TRICKLE CHARGER

2-4 volts costs farthing
an hour.

PORTABLE CABINETS
Various Fret designs.

Oak Frame, 38/-

WATES' Three in One
Radio TEST METER
Readings :-0-150 volts.
0-30 millions

5,000 ohms.R ePss: 8/60-6 volts. ,

Case 2/6 extra.

CHUMMY FOUR
w.N., JUNE, 1929.

triode Coil, 10/6; Cos.sor L.P.,
21/.; Igranio Choke, 5/-; Screen-
ing Box, 6/6; Two I mid. at 2/6 ;
2 raid. T.C.C. 3/6; 4 Spring V.H.
at 1/3; 16 Spring Plugs, 9/-; etc.

WE STOCK
WHOLESALE & RETAIL Bul-
.tin, Ferranti, Ekco, Ampli.,
Celestion, 'grant; Limes, M.P.A.
Ediswan, Cossor, Six -Sixty, Col-
vern, Cyldon, McMichael, Watmel,
Lewcos, Polar, Climax, Ormond,

Pye, Polymet, T.C.C., Dn-
biller, Lotus. W.B., Philips, Mill-
ard, and all standard components,
valves, et,.

Ebonite cut while you wait at
A. square inch, also t inch
at id. Only the best supplied.
Drilled Panels for all cir-
cuits. Not less than 3,- in
value if to be sent by post:
(Post extra.)

SAKE CRADLES
P.77. The Squire Universal
model complete with latest
type vellum cone and cradle,
suitable for taking Blue Spot,
Triotron and other units.
21 in. deep 18/6
No. 97. For general use
(91. in. cone), standard fitting
for Blue Spot, Triotron
units, complete with latest
vellum cone, 15'-.
Baffle board, 12 in. fitted.

VALVES
10/6 each.

Cossor 2101112, IIF, LF. /dullard
PM1A, HE, LF. Six -Sixty RC,
HE, LF, Marconi 0E1121%

DEL. Osram 1)1/1 2(0, 'IL,
DEL. Ediswan RC, 11F, Lb.

12;6 each.
Como! 220P. Mullard P102. Six -
Sixty 215P. Marconi DEP21:5
(Osram same). Ediswan 1'v1:13.

15/- each,
Comm. 200P. Mallard 252. Six.
Sixty 23061'. Marconi 240 (Osram
same). Ediswan PV223.
Screened Grid. 22/6. Pentodes. 2.5( 

VALVES
DARIO RMIADCRIOC2-v.

or 4-v. O.P. .. 5't
Super Power
Super H.F., 2-v. or 4-v, ..

Post (IL (3 Post Free).

TRIOTRON
R.C., 5/2 each ; Power

fn. 2-v. or 4-v. Post 4d. 1 post

CLEARTRO N
SCREEN GRID

2 -volt. 12,13 ; usual types, 4,-
R.C. or Power, 9'-. Post 31.

LEWCOS
Lewcos 10/6; C.A.C.20,
12/6; C.O.P.5, 10/6; C.S.P.20,
12/6; P4 to 14, 3/- each; P16 to

4/- each. Touchstone Coils,
30/. pair. C.T. Coils, 3/6, 5/3.

Collo: Q.A., 15/-;
Q.A.R., 21/-; Q.A.A., 15/-;
Q.5.0..21/.. All Lewcos Produots,

CONE CHASSIS
BLUE SPOT (metal) with cone dia. 12/610F, in., depth 2i in. -

SQUIRE some enamelled frame. - - sLatest, vellum CONE on hand- I c/.

GOODMAN - - 12/6 and 16/6

SPLENDID 3 VALVE LOUD -SPEAKER

SETSMN
In Handsome

Cabinet.
Receives London
5GB, 5XX, and
many Cons: -
r ental Stations

D. & 2 L.F.

NO COILS
TO CHANGE JUST SWITCH ON, THAT'S ALL'
Complete with 3 Dullemitter Valves, S.M.

Various Panel Designs. CANNOT BE RE-
PEATED.

Dial. Ali parts on Baseboard. Hinged Lid.

Packing and Carriage 3, 6. /-

R. E. P. T. A.
members allowed DISCOUNTS
except where already reduced

r - - "M Min
SPECIAL VOUCHER I

A.W. 22 6 29
XMUST NOT be used on same order X

as COUPON,
I THIS VOUCHER IS ONLY

AVAILABLE AT RAYMONDS
(Retail) AND IS WORTH

o ORDER
I ON ardA or over

ORDER.
ON °WO or over

OORDER
I ON Li or over

I

2/- CASH

5/.. CASH I

20/- CASH
I PRESENT VOUCHER with ORDER I
I (Not available Hire Purchase transactions.)

ISSUED AS AN ADVERTISEMENT ONLY. I
mum Imo elm fmnei am emu on on nos on

With TRIOTRON
ADJUSTABLE 4 -
POLE UNIT AND
12 -in. CONE 27/6

ALUMINIUM

CRADLE
With fitted 10 in. Float-
ing Cone and 12 in.
Square Baffle Board.
Takes all Bal. Armature

Units.

POST Od. U.K.

nuateur mazy

HANDSOME OAK
POLISHED SPEAKER

13X ,3x.1)
CABINETS

Similar to sketch

1 2 / 11 'V
SLUE SPOT 25/..
66K 000

GENUINE ADJUSTABLE
4 POLE BAL. ARMATURE

OR CABINET

BLUESPOTz35,...
& 12" CONE

THE LOT POST FREE

TRIOTRON UNIT
Adjustable 4Pol pal i7/6
Arm Carrie se Paid ..

Tunewell Dual
250/2000

Base, 1,6 7/9
PANEL MOUNTING
PUSH PULL I

TUNEWELL COILS
for MULLARD S.G.P.3
Aerial or Anode, BBC or
Long -wave, 7/ 1 0 pair.
DUAL C. TAPPED

with reaction
AERIAL r1/6ANODE 1%, each.
FOR CLARION (post extra)

WEST END DEPOT
.or TUNEWELL COILS

TRADE SUPPLIED

VARIOUS
Copper and Aluminium Screens, all
sizes, or made to order. P.W.
Screening Boxes, 12/4 P.W. Loaf-
ing Coils, 7/6. Harlie Wave Selec-
tor, 12/6. Tunewell Dual 3 Star,
7.9. Combinel Wave Q 3 Star,
12,6. Scott's Al -wave Tuner, 133.
DX Set 4 short wave, 711. DX L.F.
Standard Ratio, 5/-. Weilo L.F.
Power, 11/6. Weilo Standard, SAL
Dubilier X.C. Condensers, Friction
Control, .0005 and .0003, each 12,'-.
Thumb Control, ditto, 15/6. Telsen
Radio Grand L.F., 12/6. Tots.
Ace L.F., 0/6. Brown H.Q. Speaker,
23/3/0. Amplion A.0.2., 21/,
S.P.A. Popular Plaque Speaker,
29/6. Ormond Turn -table for Port-
ables, 61, Bulgin All -wave Tuner,
15/6. British General Tuner, 19/6.
Lotus Condensers, .0005, 519; .0003,
5/6. Colvern Master 3 Star Dual
Coil, 17.'6.

SIEMENS H.T. BATTERIES, 60 v., 8;-; 60 v. Power, 13,6;
108 v. 13-- ; 100 v. Power, 22:6 ; 9 arid4 v. G.B.
L.T. BATTERIES. Exide D.F.9, ; Exide D.M.G., 11/- ;
D.H.9, 146 ; Oldham 1V.D., 9,'- ; U.V.D., 14;-. All with
carrier. Carr, extra on Batteries except by arrangement.

STANDARD WET H.T. BATTERIES

Guaranteed cheaper running costs with greatly improved reception.
Large capacity cells, no creeping, no trouble, re -charges overnight.

The Standard Batteries give permanent H.T. and are guaranteed.
The No. 3 Cell Battery, as illustrated, 64 cells --90 volts, in two Unibloe

containers, with lid, assembled complete with chemical etcetera. List
Price, 22 17s. 9d. Alternatively, 100. ld. down, with five equal monthly
payments to follow.

Ditto, 84 No. 2 Cells, in two Unibloc Trays, with lid, complete w'th
chemical etcetera. List Price, 60 3s. Id Alternatively, 7s. fid. down,
with five equal monthly payments to follow.

For prices of all model., higher voltage Batteries, see Standard Battery
Booklets ; a copy sent free on request.

You cannot afford to ignore the advantages of Standard Batteries.
Seed Standard Booklet before purchasing another H.T. Battery.

IA.W. SPECIAL COUPON (74)
IFOR EVERY 25/- you spend retail
YOLJ CAN buy ONE of the following for

3d. each extra (on this Coupon)
. H.F. Choke, Silk Loud -speaker Cord, 9 -volt Grid Bias, Pair Panel

Brackets, .0001 Reaction, 2 mid. Mansbridge. 100 ft. Insulated Aerial,
4- or 5 -way Battery Leads, 30 ft. Coloured Connecting Wire, S.M. Dial,
12 yds. Lead-in, Fuse and Holder, 12 Nickel Terminals, 6.0X Coil,
Permanent Detector, Battery Switch, .0003 and 2-meg. Leak. 6 -pin
Coil Base, 12 yds. Twin Flex, 100 ft. Indoor Aerial, .0005 Variable.
Set 01 12 Plugs and Sockets (red or black), Set of 2 Coil Plugs with
Terminals, Wave Change Switch, '91 Fixed Condenser. 1 mid.

NOT AVAILABLE H.P. OR WITH CASH VOUCHER

To Lneare Jpeedy Delivery, Mention !*A.W.- to Advertisers
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BLUEPRINTS
Copies of the " Wireless Magazine " and
of Amateur Wireless "- containing des-
criptions of all these sets can be obtained
at Is. 3d. and 4d. respectively, post free,

Index letters " kW." refer to "Amateur Wireless " sets and " Wit
to " Wireless Magazine " sets.

Al! Post Free

CRYSTAL SETS (6d. each)
1929 Crystal Receiver .. AVV165
A Daventry-Local Crystal Set .. AW185

ONE -VALVE SETS (1s. each)
Beginner's One-valver AVV140
Reinartz One .. WM127

TWO -VALVE SETS (1s. each)
AW159
AW17i
AW1 74

AW186
.. WM to7
.. WM114
.. WM135
.. WM138

 WM143

Etlt to West Shprt-wave Two (D, Trans)
Beginner's Two (D, Trans) ..
Auto Two (0, Trans) ..
AU -Mains Two (D, Trans) ..
1929 Favourite Two (D, Trans)
Key -to -the -Ether Two (D, Trans)
Meteor Two (D, Trans)
Clipper Two (D, Trans) : .

Twinftex (Reflex)
Continental Two (D, Trans) ..

THREE -VALVE SETS (1s. each)
All-purpose Short-wave 'Three (0, RC, Trans) AW147
Screen -grid Q Coil Three (HF, D, Trans) .. AWx 5o
All -Britain Three (HF, D, Trans) .. AW 58
Bantam Three (D, RC, Trans) .. AW 16o
Hartley Dual -range Three (D, RC, Trans) .. AW166
Listener's Three (HF,,D, Trans), price 4d. free

with copy of "AW" AW169
The Binowave Three (D, lite, Trans) .. AW172
Clarion Three (SG, D, Trans) .. AW175
1929 Favourite Three (D. RC. Trans) AW179
Local and Continental Three (HF,'D, Trans

or D, RC, Trans) .. . AW 189
Everyday? (D, 2 Trans) WM5z
All -wave Screen -grid Three (HF, D, Trans) .. WMito
Standard Coil Three (I -IF, D, Trans) WM1 x7
Festival Three (D, 2 LF-dual Imp.) WM118
Wide -world Short -waver (SG, D, 'Trans) WMT 20
New Year Three (SG, D, Pentode) .. .. WM 23
The Q3 (D, RC, Trans) WMI 24
Lodestone Three (HF, D, Trans) .. .. WM t2.9
Simple Screen Three (HE, D, Trans) .. WMI3
Dynamic Three (SG, D, Trans) WMI36
At Home Three (D, 2RC) WEV1141
Short -Wave Link (D, RC, Trans) WM142

FOUR -VALVE SETS (1s, 6d. each)
Overseas Short -waver (HF, D, 2 Trans) .. AWi33
The Ranger (SG, D, RC, Trans) .. AW145
All Europe Four (21-1F, D Trans) .. AW173
Stability Four (HF, D, RC, Trans) .. AWE 82
"Q" -Coil 4 D, RC, Trans) WM7t
Five -pounder Four (HF, D, RC, Trans) .. WM91
Touchstone (HF, D RC, Trans) WMio9
Reyner's Furzehill Four (SG, D, 2 Trans) .. WMI12
Economy Screen -grid Four (SG, D, RC, Trans) WMt13
Binowave Four (SG, D, R.0 Trans) .. WM119
Standard -coil Four (HF, D 211C) WM122
Dominions Four (2SG, D, Trans) 'WMI34
The Drum Major (HF, D, RC, Trans).. .. WM t37
Music Player (HF, D, RC, Trans) .. WM144

FIVE -VALVE SETS (1s. 6d. each)
"Q" Gang -control Five (21-1F, D, 2 Trans) .. AW161
Empire Five (2SG, D, RC, Trans) .. WM96
Fidelity Five (HF, D, 2RC) WM13o

SIX -VALVE SETS (Is, 6d. each)
Short-wave Super -6 (Super -het, Trans) AW67
Eagle Six (3 HF, D, RC, Trans) WM1o6

AMPLIFIERS (1s. each)
Screened -grid HF Amplifier
"A.W." Gramophone Amplifier (;RC)
Searcher Unit (HF)
Gramophone Amplifier (3 v.)
Gramo-radio Amplifier (2 v.) (Trans)
Signal BoOster (HF Unit)
Auditrol Amplifier

AWx 38
AW162
AWt76
AW187
WM72

WM z 28
WM132

PORTABLE SETS
House Portable (SG, D, R.0 Trans) .. AW168
Arcadian Portable (SG, D, 2 Trans) with

linen -diaphragm loud -speaker (half scale) AW177
£5.5.0 Portable (D. Trans) ANN'S z
Talisman Portable (SG, D. 2 Trans) .. AW184

'Holiday Portable Three (D, 2 Trans) .. AWx88
Chummy 4 (with modifications for L.S.

and H.T.) WM8oA
Wayfarer Portable (Super -bet) WMt39
1929 Chummy (SG, D, Trans, RC) .. WM145

1/6

/6
z /6
1/6
1/-

1/6
1.6
1/6

Send, preferably, a Postal Order (stamps over sixpence
in value unacceptable) to Blueprint Service

AMATEUR WIRELESS 58-61 LOFETTER LANE
NDON. E.C.4
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"A NEW H.T. CHARGER "
(Continued front page 869)

instrument at the side of 'the condenser
compartment, where ample space is pro-
vided.

Although only four cells are used, the
charger will tackle a too -volt accumulator
quite successfully.

If any tendency to spray occurs, float
a layer of oil on the electrolyte. Slight
sparking, at high voltages is permissible,
but a reddish spark at the surface of the
acid should be watched. It may be accom-
panied by slight smoking, and is generally
cured by cleaning the ele'Arode at this
spot or by slightly lowering the acid level.
Cost

On checking meter readings carefully,
the following figures give the actual con-
sumption and cost of charging. Charging
a too -volt accumulator of one actual
ampere -hour capacity, consumption was -
proved to be at the rate of one unit for
140 hours of charging. The charging rate
was 40 inilliamps, the required time being
thus 25 hours. A further ,3 hours was
given for accumulator, losses. An average
price for electricity is probably 5d. per
unit, bringing 'the cost of charging to one
penny.

SUPER- MICROPHONES
New, highly sensitile, latest improved match type, will pick up
the rtatest sound, whispered words, quiet conversation, etc..

tram a considerable distance ; also strongly
amp Hy and transmit Speech and Music through
Load -speaker or headphones. Guaranteed the
most efficient type of Microphone for making
Detectaphone, Deaf -aid, Loud -speaking Tale -
shone Announcements through Loud -speaker,
Amplifier for Crystal or Valve Sets, Electric
Sound Detector, Experiments. No better
Microphone known. Fitted with long niA
bexible connecting cord - - - ',-,/ -

MICROPHONE TRANSFORMERS
100: 1 ratio, special design to obtain best possible results from
sensitive 'Microphones when connected to radio phones, Loud-

speaker. Valve Set, or Valve Amplifier. Best
Transformer male for clear Speech with volume,W modulation Speech and Music transmission,

O Public Address Systems, etc. Prim. and sec.
terminals fitted. Full directions for use of Micro-
phone and diagrams of connections mi6
free By return post - - - a-,

FRED& ADOLPH, Actual Maker, Phone,
27, Fitzroy Street, London, W.1. MUSEUM 8329

"Amateur Wireless and Radiovision." Price
Threepence. Published on Thursdays and bear-
ing the date of Saturday immediately following.
Post free to any part of the world : 3 months,
4s. 6d.; 6 months, 8s. 9d.; 12 months, 17s. 6d.
Postal Orders, Post Office Orders, or Cheques
should be made payable to " Bernard Jones
Publications, Ltd."
General Correspondence is to be brief and
written on one side of the paper only. AU
sketches and drawings to be on separate sheets.
Contributions are always welcome, will be
promptly considered, and if used will be paid for.
Queries should be addressed to the Editor, and
the conditions printed at the head of " Out
Information Bureau" should be closely observed.
Communications should be addressed, accord.
ing to their nature, to The Editor, The Adver-
tisement Maqager, or the Publisher, "Amateur
Wireless," 58-61 Fetter Lane, London, E.C.4.
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PREPAID ADVERTISEMENTS,,
Advertisements under this head are charget
THREEPENCE PER WORD, minimum charge
1 HREE SHILLINGS.

DEPOSIT SYSTEM
As the Publishers cannot accept responsibility ;or the

tens fides of advertisers in this publication, they have
introduced a system of deposit which it is recommended
thould be adopted by readers when dealing with persons
with whom they are unacquainted. It is here explained.

Intending purchasers should forward to the Publishers
the amount of the purchase money of the article advertised.
This will be acknowledged to both the Depositor and the
Vendor, whose names and addresses must necessarily be
given. The deposit is retained until advice is received of
the completion of the purchase, or of the article having
teen returned to and accepted by the Vendor. In addition
to the amount of the Deposit, a Fee of 6d. for sums of £1

and under, and ts. for amounts in excess of £1, to cover
postage, etc., must be remitted at the same time. In cases
cf persons not resident within the United Kingdom, double
Ices are charged.

The amount of the Deposit and Fee must be remitted by
Postal Order or Registered Letter (Cheques cannot be
accepted), addressed to
AhlATEUR WIRELESS," ADVERTISEMENT DEPARTMENT.

58/61. FETTER LANE. LONDON, E.C.1.

YOUR OPPORTUNITY. -Genuine new DubIller Condensers and Grid
Leaks In makers' boxes. 91. each, postage paid. Original price 2/6
and 3/-. Sizes in stock .0001, .0002, .0004, .0005,.0006, .001, .004 .003,
.004..006 Mfd. Orid Leaks .25, .5, 1, 1.5, 2, 3 and 5 Megohm. Cash
with order -money refunded if not Wished. Griffins', 33 Ilighcroise
Street, Leicester.

EASY TERMS
We specialise in the supply of all good -quality Radio
Apparatus on deferred terms. All well-known kits of
parts, components and sets, now supplied from stock.
LOWEST TERMS. Send List of requirements to

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

Phone: NATIONAL 1077

VALUE for MONEY
' All -wave Tuners 7/11. Indoor Aerials 1/-. B.F.

Chokes 2/- and S L.F. Condensers 3/3. Reaction
2/9. S.M. Dials 2/3. Cone Chassis 8/11. Titan Coils
9/3. Screens 1/6. Master "3" Coils 3 /3,, P.P. Switches

'Sid. V. Holders Sri. (New) Cossor Coils 6/9. Every-
thing wireless. Stamp for list. orders post paid.

No rubbish supplied. Mfg. agents.
F. SANDERS, Church Street, Ilfracombe.

REPAIRS
Any make of L.F. Transformer, Laud -speaker
or Headphones repaired and dispotchad within
48 HOURS -TWELVE MONTHS' GUARANTEE
t,ith each repair. 4/... Post Free.

Terms to Trade
TRANSFORMER REPAIR CO.

"Service" Dept.
;14 Rich Street. Colliers Wood, London S.W.1)

TAYLEX WET H.T. BATTER1ES
1,e. Prim: Jar, 1 ,3. Saes 1/2. Eines 101. 4smPls do.
to Volta complete with bawls and Witco° yte 4/1., peak J l,
Sample unit 61. Illus. booklet free. Bargain lit m.o.
ASIPL11,1E103. 30'.. 3 VALVE ALL -STATION err £5.
A. TAYLOR. 57 Studley Road, Stockwe'l, LONDON

tise\B t,--For ,
tbk---DA

(THE DE/TIN THE WEPT)
is ROE STREET. LEICESTER SQUARE. LOPLDOSEIV.C-1......torn 91,roassaLmi.

ORITE FPCN OR OVR C
TILL. 7

TALWAOGUI
POs n FRIA TO CALLERS

WIRELESS CABINETS
MAKE YOUR OWN

Send stamp for Free catalogue and price
list.

WOODWORK, 199 HIGH ROAD, LEE,
LONDON, S.E.13.

),i/Nissooros.

STANDARD HIGH TENSION
BATTERIES with GRID BIAS

No. 16217 " Daimon " Battery 60 volts with Grid Bias 7/3 each
No. 16219 " Daimon " Battery 100 volts with Grid Bias 12/3 each

From all good dealers
Issued by The Mandaw Company, Ltd., 0-15 Whilecross Street ,London E.C.1

nutteur Wiretesi
COUPON

Available until Saturday,

JUNE 29th, 1923
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DO YOU WANT
A PICNIC PORTABLE

(3-VALVER)

A POWERFUL 5-VALVER
A LOW-TENSION UNIT
AN A.C. MAINS AMPLIFIER

If so, don't wait after
the 26th of this month,
when the July "Wireless
Magazine," containing
full instructions for
building all the above-
and, in addition many
interesting and helpful
articles-will be on sale.

Ask your Newsagent to-
day to reserve a copy

for you.

WIRELESS
MAGAZINE

is the best shillingsworth
in Radio.

PUBILIERFOR
MAW/TY

R.C. COUPLING
UNIT. Complete
with Dumet- 7 /
ohms.

CCNIBINED R.C.
COUPLING UNIT
AND VALVE
HOLDER. Com-
plete with Q 1 g
Dametohms t/ t

ILE: CHOKE, Four Types
to meet all Mei: A/6

Each

"TOREADOR SCREEN- GRID FOUR."
Tbis set incorporates the latest develop*
ments In Receiver design-full con -

structional details free on request.

DUBILIERRADIO PRODUCTS

If unobtainable from your
dealsr, write direct to us
giving his name and address.

-00alLie

You will Help Yourself and Help Us by Mentioning "A.W." to Advertisers

Dabtlier Gotklen,e, Co. (4925),
Ltd., Ducal Wcnks. titmosaRoeui

N. Acton, Loniton, W.3.
(0251IC

. _ .
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The R.I. Research Laboratories have achieved
wonders for British Radio Science.
Painstaking efforts, endless study plus experience
that is second to none, have produced com-
ponents that have marked successive stages of
steady, sure progression.
Now have been presented those two remarkable
amplification units " Hypermu," the L.F. Inter -
valve Transformer and " Pentamu," the Output
Transformer, which will carry 25 milliamps
and has 4 ratios suitable for any loud -speaker.
Reproduction of speech and music of a quality
hitherto only attained under Laboratory con-
ditions is now possible in every home by the
use of these two latest R.I. productions, which
are obtainable wherever Wireless components
are sold.
The R.I. catalogue contains full and interesting
descriptive matter regarding both the "Hypermu"
and " Pentamu."

Write for a copy to -day.

THE " HYPERMU" L.F. IN-

TERVALVE TRANSFORMER

Amplification at 50 cycles is
40 volts rising to 70 volts at
200 - cycles,- maintaining this
enormous amplification up- to
5,000 cycles. The first metal
screen transformer Ma Bakelite
case, weight 14 oz. A midget
in size. 3" X 11" X 3".

THE "PENTAMU" OUT-

PUT TRANSFORMER

Gives- step-down ratios of 2-1;
0-1 and 254. Interleaved

winding ensures requisite leak-
rig- inductance, and 'primary
effective inductance wizen

pentode current
is sufficiently high enough to
maintain' goOd low note re-
sponse for all loud -Speakers.

04scottt.t515

trk 501$

JUNE 22, 192!

" HYPERMU " Transf ortne
Intervalvr.

Gives the greatest and most uniform
amplification of a conunereial
intervalve trai

ny
tsfoimer. nice

PENTAMU" Output Trans -

Operates with any type of tat;Leanneaker 211_or make of Pentode MVO. Pike

004
ttett411)

RADIO INSTRUMENTS
LTD.

Sole Address :
.Offices, Showrooms and Factories :

12, HYDE ST:, LONDON, W.C.1
Phone: REGENT 6214. Wires: Thstradia, London.

Printed in England. Published by Bernard Jones Publicitions, Ltd., 55/61 Fetter Lane, London, E.C.4
Sole Agents for South Africa: CENTRAL News AGENCY, LIMITED. Sole Agents for Australasia: GoRpoN & GOTCH, LIMITED. Saturday, June :2 5059.- -
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INTERLOCKED
ELECTRODES

l Here you see
the double length
of Cossor filament
famed for its colos-
salemission. Note
the seonite bridge
holding it -igidly
in position.

3, Note the enor-
mous strength and
rigidity of the
screen, See how
it is built en four
stout supports and
capped by a metal
bridge - piec3 an-
chored to seonite
insulator.

MAKE
Cossor Screened
Grid Valve-

SHOCK -PROOF I
21 Around the
two stout grid sup-
ports is wound the
first grid, elect) in. -
ally welded at
twenty-five points.

4. Finally, et. -
serve the construc-
tion of the anode.
Actually two
rectangular nickel
platesare used and
for gr, ater rigid.ty
each is diagendly
tibb.d.

Only Cossor Screened
Grid Valves have inter-locked Electrodes

Technical
Data.

Caesar 220 S.C. (2volta,
.2 amps.) and 410 S.G.
4 volts, -1 maps.) Max

Anode Voile 150, Impe-
dance 200,000, Amplifi-
cation Factor 200, Grid
Bias 1.5 voile at max.

Price <each> 22/6anode
Voile.

A. C. Cossor Ltd., IiIghlury Grove. London, N.S.

Please

1 hese illustrations show why the Cossor Screened
Grid Valve is the most robust-the most depend-
able-and the most uniformScreened Grid Valve
made in Great Britain. This wonderful new
system of interlocked construction is to be found
only in the Cossor Screened Grid Valve.

NOISE PROOF I
Noises are generally due to loose elements in a
valve. In the Cossor Screened Grid Valve the
elements are interlocked. Every joint is scientifi-
cally welded to ensure long life and complete
rigidity. Even under the heaviest shock individual
movement is impossible.

BREAK- PROOF I
Even the hardest blow cannot disturb the perfect
alignment of the Electrodes which are rigidly
braced at top and bottom. As a result, every
Cossor Screened Grid Valve retains its charac-
teristics throughout its abnormally long life.
For any Screened Grid Receiver choose Censor.
Accept no substitute-for there is no adequate
substitute for the Cossor system of Interlocked
construction.

Cossor
Screened Grid
THE ONLY SCREENED GRID VALVE
WITH INTERLOCKED CONSTRUCT ON

!t'6 La)

Mention "A.W." When Corresponding with Advertisers

Pages 873 and 874 are missing
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MO obtain all the necessary current for
.I. the wireless receiver from lighting

mains has always .been the ideal of most
amateurs. Unfortunately, up to a very
short time ago the difficulties and expense
entailed in building the necessary elimin-

ators have proved to
be a most effective
barrier between the
amateur and this
idea.

With the advent of
the indirectly -heated
cathode valve this
barrier should have
disappeared, but the
idea still persists that
the successful use of
these valves is
beyond the average
home constructor.

The writer hopes in
this article to dispel
any such ideas and
show how easily any

existing set can be converted for operation
from either A.C. or D.C. mains at moderate
cost and without any particular ability or
previous experience.

The Indirectly -heated Valve
A brief description of the indirectly -

heated valve will not be out of place here.
It is, of course, essentially an ordinary

triode with' the usual anode, grid, and
Cathode of the battery -operated valve; in
place of the filament,' however, we have an
arrangement as shown in Fig. i. This com-
prises a cylinder A (the cathode) which is
coated with a metal oxide to ensure elec-
tronic emission at low temperature. Inside
this cylinder is a porcelain insulator, and
threaded through this insulator is a further
element B. + When a snitable= potential is
applied across B it becOmes red hot and
heats the coated cylinder.

It will be realised that if the heater

PDRCELR/N
INSI/LPTOR

Fig. 1. The heater
element of an in-
directly -heated valve

An Article Showing How an Existing Set Can be
Converted to Work from A.C. or D.C. Mains

By W. INKLE
.

siderable time to heat up and cool, down, so
that a constant temperature will be
obtained whether it is heated from alter-
nating -or direct current. This is a great
advantage, as when the supply is A.C. it is
only necessary to step this down through a
suitable transformer to obtain low-tension
current from. the mains, no smoothing
device being necessary.

Converting a Typical Four -valve Set

Fig 2 shows a circuit of a. typical four -
valve set comprising one stage of neutra-
lised H F. amplification, cumulative -grid
detection, and two stages of low -frequency
amplification, R.C. and transformer coupled.

In the first place we 'shall consider con-
verting this set for operation ,from A.C.
lighting mains. Reference to the valve data
table will show suitable valves of
four prominent makes which will be
required for the modification tscribad.

These valves are fitted with a five -pin
base, consisting of
three long banana pins
to which are connected
grid, anode, and cathode
and two short pins
which feed the heater
element. The existing
standard valve holders
in the set can, howeYer,
remain, as the Makers
provide a small adaptor
disC which can be fitted
to the base of the valve
before insertion in the
valve holders. These
discs are drilled to re-
ceive the pins and have
two copper. brushes
which make contact,on
to the two short heater
pins; flex leads are
provided from these Contacts for connection
to the mains transformer: -

Circuit Alterations
A few minor alterations are necessary

before the valves are inserted, in the holders
and the power switched on. These should be

dement is fairly thick it will take a con- - done in the following order.

(i) Short circuit the existing L.T. ter-
minals on the set. This is done to ensure
that the cathodes, which are only inserted
on one side of the old filament circuit, are
at earth potential and 'also, of course, that
all connections that were made to both
L.T.+ and L.T.- are connected to the
cathodes and earth. The filament switch
and all rheostats must either be short cir-
cuited or left permanently at the " on "
position.

(2) Negative grid bias at i 1/2 to 3 volts
must be applied to the grids of all H.F.
valves. This is shown clearly in the re-
arranged circuit Fig. 3.

(3) Positive grid bias of a y2 volts must be
applied to the -detettot grid where cumu-
lative -grid detection is employed.. 

(4) The usual 2-megohm grid leak must be
replaced by one having a value of
I/2 n:ie,phrh. -

(5) The R.C. coupling components should
bave the following values : Anode resis-
tance, ioo,000 to 250,000 ohms; grid leak,

Fig. 2.
68.+ 68.-/
Typical 4 -valve circuit

ohiry
vire

-0/1T-

IT-

LT*

Y, to ir megohm; coupling condenser,
.005 microfarad, -

(6) Wherever possible the grid bias for
the last valve should be taken from the
H.T. eliminator, while the bias mentioned
in (2) and (3) and bias for the first L.F.
stage should be taken from separate
batteries.



Pinatas
Having carried out these alterations, it is

now only necessary to insert the valves in
the holders, parallel the heater leads to the
secondary winding of the mains trans-
former, and switch on at the main.

Owing to the nature of the valve heaters
they will take about 3o seconds to attain
working temperature and, of course, until

876

any internal adjustment to the set, as high
voltages are liable to be developed.  Metal
tuning dials must be insulated, as in H.F.
circuits these will be at high potential.

It will often be found where the set to be
converted has a stage of unneutralised H.F.
or two stages of transformer -coupled L.F.
amplification, that the Cosmos AC/G or

Marconi KLI valve
cannot be used without0 /

---0
628._

c. 0 (oni1/47:6-6-8.
L S. Eknifieterj

Fig. 3. Diagram sho ving the necessary modifications

this temperature is attained no signals will beyond
be heard.

Neutralising
Neutralising the H.F. valve is a simple

operation. Tune in the local station at full
strength in the usual way on the phones.
Take out the H.F. valve and remove the
adaptor disc. Insert the valve again and
retune slightly to maximum signal strength.
Slowly adjust the neutralising condenser
until no signals are heard, and at this
setting of the condenser the set is neutra-
liced and the adaptor disc can be replaced.

D.C. Mains
Where it is desired to obtain L.T. cur-

rent from D.C. mains the same circuit
alterations apply as for A.C., except that
the heaters are wired in series and a suitable
resistance is employed to drop the mains
voltage to the required value.

A three -valve D.C. circuit is shown by
Fig. 4. It should be noticed that the heaters
are shunted with suitable resistance to
prevent electrical strain on the heater to
cathode insulation in the event of break-
down of one of the heaters.

A further point to be noted is that the
cathodes are joined to one side of the
heater circuit.

In view of the fact that the set is in this
case directly coupled to the mains, a num-
ber of precautions against short circuit or
shock should be observed. Aerial and earth
series condensers must be employed and
choke output feed for the loud -speaker
should be fitted. In any case, when operat-
ing from A.C. or D.C., the mains supply
should always be switched off before making

provision

instability.
This is due to the

extremely efficient
characteristics of these
valves and consequent
high magnification per
stage. In such cases
the Cosmos AC/X valve
should be employed,
either as the H.F. or
first L.F. valve, as the
case may be.
 For those who are

using a stage of screen -
grid H.F. we would
mention the new AC/S
screened -grid val v e.
This valve can be used
in practically any exist-
ing circuit without any
alteration to the wiring
for the heater supply.
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about 3o milliamperes, with iSo volts on
the last valve. It should be noted that
the maximum H.T. voltage rating for
indirectly - heated valves is somewhat
greater than that given for corresponding
battery -operated valves and at least 15o
volts should be applied to the. last stage
amplifier.

The value of the resistance required when
working off direct -current mains naturally
varies according to the number of valves
employed. In any case it should be capable
of carrying 1.25 amperes without becoming
unduly hot.

Results Obtained
If the foregoing remarks are carefully

followed and the necessary circuit altera-
tions properly carried out, the set will be
found in almost any case to be as silent in
operation as the average battery -operated
receiver, even on the worst of fluctuating
mains. If, however, the set is inclined to be
noisy, a Soo -ohm potentiometer connected
across the heater secondary and the adjust-
able contact connected to the cathodes (in
the case of A.C. only, of course) will remove
effectively all traces of interference.

Apart from the economy and convenience
of driving the receiver from the mains, a
further benefit will be found in the increased
over-all amplification obtainable.

High Frequency 'Detector Low Frequency

Screen-
Grid

Neu-
tralised

Unneu-
tralised

, First
Stage

Second
Stage

Super -
Power

Cosmos AC S AC/G AC/X
AC/G

or
AC/X

, AC/G AC/R ACIP x

Marconi
Osram ... KHI Kilt IiHt

KH r
or

KL I

KLr -
Cossor ... --- M4 rHF 1114IFIF

Ik14 x RC
or

M4rHF
M4tLF

.

M4IP 114r XP

The best ,intervalve
coupling to use is prob-
ably a straightforward
tuned -anode or low -
ratio H.F. transformer,
but, as the valve has
only recently appeared
on the market, this is
a detail which t h e
amateur can best solve
for himself by experi-
ment.

Suitable Eliminators
Any reliable make

of H.T. eliminator can
be employed, providing
suffiCient o u tput is
available : the four -
valve set under con-
sideration with the
AC/R valve in the last
stage will consume

/00000
Ohms

voinlc

.0002 Mid
50a 0 Ohms

/6/2 //qmp.

ro02

4C/a
MS; .005

100000
Ohms

/612 /F7mp. e11/411

Weps.'_Ty
47o3V

000Ohms

'005

5mid. o LF'
g CHOKES c>

fic>

vv-v
30.000 Ohms POTAim.

RHO
Sh1007HAIS

LOST/SOLFMNS
CONOENsR3

efilld Each

Rep/a*.
Resi:stoace

Fig. 4. A 3 -valve circuit using indirectly -heated valves
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Gr e o: the Baird laboratories on the outskirts of London

IT was expected that the report published
three months ago by the British Post-

master -General regarding the television tests
between the Post Office and the Baird
Television Development Co., Ltd., would
have ensured that England was to be first
in the field with a regular broadcast tele-
vision service. Recent developments on the
Continent, however, go to show that the
initiative and enthusiasm of. Germany may
enable her to beat England " on the post."
As a result of the German Government's
intention to do everything in its power to
stimulate the development of television,
Dr. H. Bredow, and his chief engineer
Dr. Reisscr, and Dr. Banneitz paid a visit
to England with the primary object of
seeing for themselves the Baird system.
They were particularly impressed with the
demonstrations they witnessed, and an
invitation was extended to the Baird Com-
pany to install a transmitter in Berlin, and
naturally the invitation was accepted.
Trial transmissions have been put on the
air for some time past via the Witzleben
broadcasting station, and undoubtedly the
results have been entirely satisfactory.

BAIRD By a Special Correspondent

TELEVISION
FROM GERMANY

A Wonderful
Achievement

Active co-operation be-
tween the Baird Company's
laboratories in London and
the Berlin transmitting
station was ,effected, and

a few nights ago one of the transmis-
sions was picked up successfully in London-.
Definitely recognisable images were ob-
tained, the movements of the televised
human face being watched on the screen of
the Baird television receiver, although the
movements actually took place nearly six
hundred miles away. This is "seeing at a
distance" in every sense of the word and is
the first time that successful television
transmissions have taken place between
England and Germany.

Of course, during the tests from the
Berlin station local reception was excellent,
as was to be expected after the successful
P.M.G. tests in this country, but distance
lends enchantment and the possibility of
being able to both see and hear what is
going on in a Continental broadcasting
studio opens up wonderful potentialities
and will whet the appetite of all interested
in wireless.

A Company Formed
In any case, a powerful combination

has been formed to work the Baird
system of teleVision in Germany. It has

been announced. that together with the
Baird Company itself, three other firms will
participate, the LoetVe-Radio Company,
of Steglitz, the Zeiss -Ikon Works, world
fanious in optics, which is to supply the
necessary optical components of the
machines, and the Nisch Company,
of Stuttgart, which will make the
motors.

The initiative of the Germans, backed by
an impartial Governnient 'determined to
get the' best as far as television is con-
cerned, is in striking contrast to the
apparent official apathy at home. Britain
should have been proud of the opportunity
to be the first with a regular- television
service, especially when the inventor of true
television is one of its own countrymen, and
it is to be hoped that it is not too late to
make up the leeway.

The Fruit of Their Labours
The interest of other nations is plainly

in evidence, for in France a number of
stations are preparing to install the Baird
transmitting apparatus. To this must be
added the fact that South Africa is very
shortly to have an Opportunity of witness-
ing demonstrations on its own soil, while
in Australia and NeW Zealand the same
progress is being made. The months' of
hard work on the part of the Baird
Company's experts beginning to
bear fruit !

IT'S ALL RIGHT IN THE
SUMMER TIME

Jottings from my Log
By JAY COOTE

ALTHOUGH during these bright sum-
mer days our daily bag may be

smaller than during the winter months,
there are still many stations from which
programmes may be captured :with ease.
From entries in my log, I find that Kalund-
borg on almost every night has been a
station on which I could rely. It has not
a high power, but its transmissions come
over exceptionally well, even in full day-
light. From this station you may hear all
the Copenhagen programmes, the bulk of
which consist of light musical entertain-
ments, and if you listen regularly you will
agree with me that its studio orchestra is
second to none.

Generally speaking, at present, except
for transmitters working on the lower part

of the wave band, many stations within
the 300-450 metre limits are less satisfac-
tory, and for that reason, following a short
run round which may result in my picking
out two or three exceptions on certain
nights, I devote my time to more reliable
broadcasts. Motala during the past few
weeks has weakened considerably, except
towards the latter part of its transmissions;
unfortunately, the Swedes are early birds,
and by 10.3o p.m. they close down.

But it's an ill wind, etc., for on such
occasions Warsaw is given a clear channel,
free of interference, and from the Polish
,capital there are many excellent late con-
certs to be captured.

Neither Leningrad nor Moscow, in Lon-
don at least, are at their best until darkness
has set in;' but do not neglect them, for
from both you will frequently hear relays
of operatic performances as good as any

. you may pick up from Vienna, Budapest,
or Milan.

Some difficulty may be 'experienced at
times with Moscow, owing to the neigh-
bourhood of Eiffel Tower, but the latter
does not work late.

One visit during the evening should be
made to Berlin, vialSoenig,swusterhausen,
for quite by chancWon a recent date I
picked up from that transmitter a relay of
a German military torchlight tattoo, out-
side President Hindenburg's palace in the
Wilhelmstrasse, in connection with an
official reception to King Fuad of Egypt.
It held my interest for some forty
minutes. No mention' of it was made
in the prograinmes; it was an eleventh -
hour stunt.

If a frame aerial be used it will be found
that no difficulty exists in separating the
German transmitter from 5XX, except
perhaps in the immediate vicinity of the
British high -power station.

Then, again, Radio Paris is always avail-
able as a stand-by.
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The Cathode-ray Oscillograph
By J. H. REYNER, B.Sc., A.M.I.E.E.

The first two articles of this series have shown how alternating currents of low frequency may
be examined. The cathode-ray oscillograph enables us to extend our range of examination

VVE saw in a recent article that we can
examine the actual method of varia-

io n or, as we term it, the wave form of any
alternating current- by causing the current_
in question to move a spot of light across a
screen. If the impulse is regular and
periodic we can cause the spot of light to
go over the same ground again and again,
and so build up a steady picture which we
can examine and cause to vary as we wish.

A mechanical method of carrying out the
required results has been described. This,
.iowever, has its limitations, which become
_More severe in the higher frequencies. If
we can avoid meclUmical methods alto-
gt:ther in our examination we immediately
-overcome the greater portion of the diffi-
culties. This is done in the cathode-ray
oscillograph, which utilises a beam of
t lectrons.

Such an arrangement is. shown in the
diagram. We have first of all a filament of
.sire giving off electrons. Secondly, there
is an anode in the shape of a tube to one
side of the filament. The electrons emitted
are attracted to the anode, but due to its
formation they do not stop there, but are
shot through and continue in a thin beam
or pencil. The filament is made as nearly
as possible in the form of a circle, and by
suitable adjustment of the filament current
and the anode voltage it is possible to
focus this pencil of electrons so that the
beam produced is practically a parallel
one and does not diverge at all.

The Oscillograph Picture
This beam of electrons, of course, is not

visible; but at the end of the tube, which
is, of course, highly evacuated like an
ordinary valve, there is placed a screen
covered with a fluorescent material, which
has the property that any electrons striking
it cause it to glow brightly. Where the
pencil of electrons strikes this screen, a tiny
bright spot of lighteappears. If, there-
fore, we can cause the electron stream to
move from side to side we have an excellent
means of producing an oscillographic
picture.

Fortunately, this. is fairly easily accom-
plished. We place two parallel plates one
on each,side of the. stream. Then, if we
apply a voltage across these plates the
stream of electrons will be attracted to one

the other, and thus deviated from its
normal path. If the voltage is alterriating,,
the spot of lighi, will move from side to
side, just as in the. mechanical oscillograph,
- Wc have an additional advantage here,

foi we can place a second pair of plates at
right angles to the first, and so cause the
spot of.. light to move in a direction at

right angles. The second pair of plates
can be used as a deflecting source, causing
the spot to move across the screen and
back again, while the current variations
are recorded by the first pair of plates,
causing the up-and-down motion. This is

FLUORESCENT
SCREEN

RNODE

r/LRIEN7 EFLICT/NO
PLRTE,5

Fig. 1. Cathode-ray Oscillograph

a distinct advantage, for in the previous
case we had to cause our deflection from
side to side by mechanical means, and we
were therefore limited to low frequencies.
In, this case, it is possible to cause the
deflecting force to occur at any frequency
we like. Thus, if we wish to examine a

TRI10E tiAVE 611 SPOT
ON /TS RETURN

Fig. 2. Typical Oscillograph Tracing

current at a frequency of ro,000 cycles per
second, we can arrange our deflecting force
to have a frequency of, say, 2,5oo cycles
per second, giving us four complete oscilla-
tions without any diffichlty. Consequently,
by the use of an arrangement of this sort,
we are able to examine periodical varia-

Fig. 3. Typical Lissajou I lure

tions of frequencies up to the highest
audible frequency, and even radio fre-
quencies if special precautions are taken.
This, of course, is provided that the varia-
tions are periodic, so that we can cause the
successive movements of the spot of light
to come into line and to build up into a
continuous figure.

It is not possible to cut off the source of
light here, as in the mechanical case, and
therefore it is necessary to devise some
pedal circuit on the deflecting plates so

that the spot is moved relatively slowly
across the beam in one direction and
allowed to return very much more rapidly.
If the two frequencies are synchronised as
has already been pointed out, the time
taken by the spot to travel slowly across
will enable two or three complete oscilla-
tions to be pictured, while on the return
trip a thin and not very well defined lirie
will be all that is seen. This will not inter-
fere with the picture we wish to observe
to any appreciable extent, leaving us with
a substantially clear picture (Fro. 2).

Other Uses
This is only one of the ways in which a

cathode-ray oscillograph may be used. It is
not always practicable or convenient to
use the simple methods just described, and
other methods have to be adopted in which
curious figures, known as Lissajou figures
(nu. 3), are obtained. These vary in form
from a simple circle to all sorts of more
or less symmetrical arrangements, which
can be analysed and interpreted in terms
of the more conventional wave form.

Another use to which this form of oscillo-
graph has been put is that of observing
atmospherics. These are of a low -frequency
character in many cases and cause a sudden
flicker of the spot which traces out a very
thin line on the screen. The fluorescence
persists after the electron pencil has passed
over the screen, so that, although the
movement of the spot may only last a very
small fraction of a second, the luminosity
remains for -a sufficient length of time to
enable one to see the trace.

In the case of atmospherics, Watson -
Watt, of the Radio Research Board at
Slough, has observed many hundreds of
atmospherics in this manner by watching
the screen and immediately afterwards
making a rough pencil sketch of the shape
of the transient effect produced by the
atmospherics. Although this is a fairly
crude method it has served its purpose in
that it has enabled the general types of
atmospheric to be classified, thereby con-
tributing greatly to our knowledge of this
bugbear of long-distance radio.
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The Sunday Programmes Again
FOR some time past I have been taking

the side of the B.B.C. in the morning
up -town train when the inevitable discus-
: ion of "last night's programme" has
cropped up. With a feeling of expansiye
broad-mindedness I have countered attacks
cri talks, symphonies, jazz-and even the
Sunday programmes. But I have now
withdrawn my defence of the last men-
tioned ! If anybody can find me a duller
day's broadcasting than that Sunday a
week or so ago, don't lead me to it ! I may
have said harsh things about some of the
modern composers, but these opinions were
never provoked by acute boredom.

Many musical people have told me that
there is much more "fun" in the singing
of Handel's oratorios (or should it be
"oratoria" ?) than there is in listening to
them; and I can quite believe it. Handel
and company are like Strairinsky, Scriabin,
and Holst in one respect : they can some-
,-,timcs be digested if taken in small slices.
To use a more liquid simile, Stravinsky has
the flavour of a cocktail of which three
"portions" are too many; whereas Handel
is too frequently like a never-ending drink
of barley -water.

Broadcasting and Religion
-The over -abundance of religious matter

in the Sunday programmes defeats its own
object. Short broadcast Church services
are essential and are attractive to the
majority of listeners, but the contemplation
of hour upon hour of such broadcasts
deters many a listener from using his set
at all on Sundays. Religious broadcasts
ought to be the same as any other type of
broadcasting : they should cease before the
listeners are satiated and have to switch
off in self-defence. As regards the acute
dullness of the rest of the Sunday's pro-
grammes, this may be the B.B.C.'s reply
to the attacks made on them for the broad-
cast of Hassan and other plays on Sunday
afternoons ! Whoever complained dropped
a " brick." Please sir, it wasn't me !

We've Had It For Years
I see that one American station is

making a special feature of a " Slumber
Hour." There is nothing very new about
that. We've had one as long as I can
remember between 6 and 7 p.m., when the
topical talkers were about, with another
half-hour thrown in later in the evening.
Still, we haven't yet got as far as the
"Waking -up Hour" in the cold grey dawn,
and whatever the B.B.C. may do about it,
I quite sure that I never shall. WLW,
at Cincinnati, starts its day at 6.3o aim.
with a feature entitled, " Top o' the morn-

' ing." A horrible idea.

They Want More Talks !
Professor Druffner (yes, that really is

his name), who functions at the university
at Cincinnati, has made the alarming
discovery that Aniericans want to be
educated by wireless. Well, one man's
meat is another man's poison. We've
been trying over here for more than five
years to instil into the B.B.C. that we do
not. But in the States they do really seem
to take radio very seriously. One corre-
spondent writes in : " Yon have no idea -
how much I appreciate your topical talks.
To me' they are the only feature worth
while on the air." It seems to me that we
might, to the mutual advantage of both
great nations, export a liner load of topical
talkers-so long as they would refrain
from retaliating by sending us in return
a cargo of nasal syncopaters burning to
tell us that her eyes are bleeoo and that
their hearts are treeoo.

Mayday ,,
I do a good deal of listening to Croydon,

Lympne, St. Inglevert, Le Bourget, and
other air stations, as well as to 'planes in-
flight. Never, though, have I had such a
thrilling moment as when the 'plane
recently involved in the terrible accident
in the Channel sent out the air equivalent
of S 0 S. This is "M'aidez," the French
for "Come and ,help me," which has been
internationalised as "Mayday." The pilot
gave his position as fifteen miles out from
our coast when he sent the call.. Instantly
all other telephony on the air routes was
closed down so as to clear the ether for
further messages from the 'striken
" I am turning round and trying to get
back," he said, giving his height as 2,000
feet. Then very, faintly came the last
signal, " I can't do it. I am coming down."
Nothing more was heard after that, for
the trailing aerial was soon in contact
with the water. It is largely due to wireless
that this terrible disaster was not worse
than it was, for as soon as the first message
was received warnings were sent to all
ships and shore stations in the Channel
to be on the lookout and to render aid if
possible.

Poor. Reception Conditions
Reception conditions are curiously

patchy just now.' The first week in June
was poor, the second extraordinarily good,
and the third only fair to moderate. The
reason; I think, is .that we have not yet
got over the baleful influence of the sun
spots which played such havoc with wireless
reception over long ranges last year.
Thunder has been 'hanging. about, and
though there have been no actual storms,
atmospberics have made their unpleasant

drok,...00040,000001iroicabo

presence felt.. I have a feeling that these
curiously uneven conditions will not last
for long and that we shall presently settle
down to quite good summer conditions for
both short- and long-distance reception.
One curious thing at the present time is
the ups and downs experienced by different
stations on consecutive evenings, or even
during different hours of the same evening.
You may, for example, find Hamburg
quite strong at ro p.m., weak at 10.30
p.m., and roaring in shortly after ir o'clock.
All this, though, adds to the interest of the
game. Long-distance wireless would not
be half such fun if one were always certain
of being able to get any station whenever
one tried for him.

The Prague Plan
By the time that these notes appear in

print we'shall be on the eve of the inaugura-
tion of the Prague Plan. After a very care-
ful examination of the wavelength alloca-
tions, I think that the scheme is, on the
whole, exceedingly good, though there are
several places in the waveband where I
rather anticipate that interference' may be
experienced. One not very satisfactory
arrangement would seem to be the arrang-
ing of London and Stuttgart as wavelength
neighbours with a separation 'of only
9 kilocycles between them. Under the
Brussels Plan the next station above
London was Leipzig, who is not nearly so
strongly received in the south of England
as Stuttgart, and the separation between
the two was a full ro kilocycles. It would,
I think, have been better to put Stuttgart

,

itp to 364 metres and bring Bergen down
to 36o. Certain alterations will undoubtedly
have to be made after the plan has been
tried out, and I rather fancy that this or
something like it will be amongst them.
I must say that I am sorry to see that
France has insisted on retaining the Eiffel
Tower as a broadcasting station with a
wavelength of 1,444 metres. There is no
point in having two high-powered stations
in Paris, and for some time past the Eiffel
Tower has been rather a nuisance, for ever
since it dropped down from the 'neighbour-
hood of 2,60o metres it has caused hetero-
dynes galore. As I have previously pointed
out, Paris is already one of the best pro-
vided cities in the world in the matter of
broadcast programmes. I am sure that
half the French stations could go with no
great loss to French or other listeners.

Every Chance
Anyhow, the Prague Plan has every

chance of being a complete success; first
of all, because it has the official backing of
the Governments of the countries con-
cerned and, secondly, becausefor the first
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  On Your Wavelength ! (continued)   
time in the history of broadcasting every
European nation has subscribed to a plan
for the regulation of the ether. The famous
Brussels Laboratory has been officially
placed in charge of wavelength checking.
This has been carried on for many months
now, as readers doubtless know. The
wavelengths of the great majority of
European stations are accurately measured
every night and the results embodied in a
monthly chart.

Unfortunately, there has hitherto been
no way of penalising stations which wan-
dered, but it is now hoped that the Govern-
ment concerned will take strong action
against any of their stations which deviate
appreciably from their allotted wave-
lengths. Just what can be done to an
offending station I don't know, but I hope
that the authorities will think .out some-
thing pretty beastly. In the States they
have a system of ether policing run on
much the same lines. When a station is
found wandering it is warned the first
time and closed down if it sins again,
either temporarily or, permanently. Let
us hope that Brussels will prove to be an
efficient ether "cop."

This Year's Exhibition
The Wireless Exhibition this year opens

on September 23 and lasts until October 3.
It is to be both bigger and better than last
year's, for there is an increase both in the

 number of firms exhibiting and in the
number of stands. I need hardly mention
that two of the most popular of the latter
will be Nos. 19 and 20 on the.ground floor,
belonging to AMATEUR WIRELESS and the
Wireless Magazine. I am not going to give
away any secrets at this stage, but readers
may look forward to some very special
sets on Stands 19 and 2o. On the other
stands, too, there are going to be a goal
many surprises, but I don't think that
there will be anything quite so thrilling as
the screen -grid valve and the pentode of
former years. The keynote of the exhibi-
tion will be steady progress, increased per-
fection in components, and still greater
simplicity in receiving sets.

What is a Farad?
I have often wondered why such an

enormous unit as the farad was adopted
for capacity. In wireless we seldom go
beyond the microfarad-the millionth part
of a farad-though electrolytic condensers
with a capacity of 3,000 microfarads or
3 millifarads are sometimes used. In
measuring stray capacities, such as those
within the valve, we have to use the micro-
microfarad, or the billionth of a farad.
How large would a fixed condenser have
to be to have a capacity of one farad ?
It is not hard to work out the answer
roughly. Using the best ruby mica,
.002 in. thick, two plates overlapping by

one square centimetre give a capacity of
almost exactly .000t microfarad. An over-
lap of ro,000 square centimetres thus pro-
duces a- capacity of one microfarad, and
ten thousand million square centimetres
are needed for a whole farad, Thus, if
there were but two plates they might each
measure one kilometre square, or roughly
I,Ioo by 1, ioo yards. The area would be
approximately 24o acres-the size of an
average farm. If you want to obtain some
idea of the bulk that a one -farad con-
denser would have, supposing that it were
made up in "compact" form, you have
only to think that it would be a million
times as big as a one-microfarad condenser
or 100,000,000 times as big as a .or -micro -
farad clip -in. Our wireless dens would need
enlargement if we had to use one -farad
condensers.

Germany and Television
It would appear that I hit the nail on

the head recently when I mentioned that
great interest in television was being
evinced by Germany, for on another page
of this issue will be found details of what
must be regarded as an indication of Ger-
man sagacity. As had been previously
mentioned in these columns, transmissions
from a Berlin broadcasting station (Witz-
leben) have been taking place for some time
past and good reception was possible
within the normal local range of the sta-
tion. When ether -raking late at night on
a powerful set I had heard a peculiar note
which I could not really account for, but
undoubtedly it was the television note
from this station, for it tuned in on the
Berlin station's wavelength.

However, the Baird engineers in London
went much farther than 'shearing a note,"
for' they successfully resolved the signals
into recognisable images at their receiving
laboratories and thereby marked another
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milestone in progress for this wonderful
science. I can imagine their enthusiasm
when they first saw the movements of
their brother engineers so many miles
away. Baird television had previously
bridged the Atlantic, now it has brought
Berlin within optical range.

Is Television Embarrassing?
Can television be kept within the bounds

of a good servant or will it eventually
become a bad master? This is the humor-
cus vein adopted in an Australian paper,
and is provoked by the work of Major
MacLulich and some Baird engineers who
are engaged in demonstrating the tele-
vision system in Australia. The writer in
his article goes on to ask just how far the
system will go. Will one be able to ring up
a person and see him or her on the screen,
just as the possessor of a telephone can
call anyone to -day? It is one thing to be
called, but another to be seen; for, whereas
one may compose the voice over the wire,
it may on occasions prove both embar-
rassing and undignified to be seen in one's
deshabille. Of course, television is more
likely to destroy one's privacy, but its
possible application to the ordinary tele-
phone would certainly produce incidents
which, even in these enlightened days of
scientific marvels, would border on. the
marvellous.

Test Voltages
You certainly have to pay for your volts

nowadays. Working with A.C., it is quite
easy to design an input transformer to
step up the voltage or to step it down, but
the snag comes in the shape of smoothing
and reservoir condensers, which for safety,
must often be made with a tested voltage
three times that of the working voltage;
and, believe me, these high -insulation con-
densers are far frdm cheap.

Most people are inclined to favour the
use of an output filter circuit to the loud-'
speaker, for this not only insulates the
speaker from direct current, but also,
allows a single extension lead to be attached'
to the set. When it is desired to work the
speaker some distance away, the return
lead only needs to be earthed.

One is rather liable to overlook the fact
that the 2-microfarad or similar capacity
forming part of the filter has, as a rule, a
very severe strain imposed on it, for it has
not only to stand up to the D.C. output

' potential, but also to the A.C. fluctuations,
which in the case of sets working with
LS3A valves is no .small matter. The
"powers that be" inform us that the
factor of safety for this condenser should
be approximately three times the working
voltage, but I must plead guilty on occa-
sion to disregarding this advice.

THERMION.
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IN a theoretically
perfect trans-

former the product
of the voltage and
current of the
primary and of the
secondary circuits
would be equal and,
further, the second-
ary voltage would
depend upon the
ratio of the turns.
Thus, if the second-
ary winding had
one -tenth as many
turns as the primary, the secondary voltage
would be one -tenth of the voltage applied
to the primary. Further : when a load was
joined to the secondary, the current flowing
would be ten times that passing through the
primary winding.

Transformers, as constructed, are not one
hundred per cent. efficient. A good one of
large size may have an efficiency in excess of
98 per cent., but an efficiency of 75 per cent:
is considered quite satisfactory in the case
of small transformers.

Losses
The losses and change of secondary

voltage with load are due to several
factors. In the first place a small amount of
power is needed to magnetise the core.
Currents are induced in the iron of the core
and they represent waste. For this reason
a solid piece of iron is not used as the core.
Instead, special grades of iron or steel
having a thickness of from ten to twenty
thousandths of an inch are used and a
number of pieces stamped out from the
sheets are bolted together to form the core.

The second loss is due to what is termed
magnetic leakage. In other words, the
whole of the magnetic lines of force created
by the current flowing through the primary
winding do not link with every turn of the
secondary winding. The magnitude of this
loss is dependent upon the arrangement of
the windings on the core, as well as upon
the shape of the core and the load placed
upon the transformer.

In order to minimise the falling off in the
secondary voltage as the amount of the
current taken from it increases, the
windings are often sectionalised. Thus,
instead of the transformer having one large
primary winding and another single
secondary winding, they may be divided
and be sandwiched together.

Resistances
The third loss is due to the resistance

of the wire in the coils themselves. It will
be clear that this loss increases as the
current taken from the secondary, for the
actual power lost is the product of current
squared, multiplied by the resistance.

Thus, if the secondary winding had a
resistance of 2 ohms and the current was
2 amperes the watts lost in this winding
alone would be z x 22 or 8. There would be
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a further loss owing to the resistance of the
wire used in the primary winding, and this
is also calculated as in the case of the
secondary.

Transformers that are used for mains
units need not necessarily be highly
efficient components, but in certain
instances it is desirable that the voltage

RECTRNOI/LAR C/RCULAR
8088/NS 80819/N5

Both rectangular and circular windings are used

of the secondary shall not vary by more
than a small percentage from no load to
full load. A particular example would be
a filament -lighting transformer. There are
components on the market at the present
time which are said to be suitable for
supplying the current to from one to four or
five valves of the indirectly -heated cathode
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Alternative arrangements of primary
and secondary windings

type. These transformers must be well
designed and although the average reader
may not have instruments for measuring
alternating voltages and currents, some
idea of the worth of a particular model
may be obtained.

C{ matter Wirek5

Winding
Resistances

The resistances
of the windings
may be measured
with direct -current
instruments and if
they show that the
voltage drop in
them will not be
very great over the
range of currents
it is expected will
flow, the transform-

er will probably be satisfactory provided,
of course, it is constructed for the correct
mains voltage and frequency.

A transformer intended to give up to 4
amperes at 4 Volts, for example, should have
a secondary winding of which the resis-
tance does not exceed about .1 ohm. With
this value of resistance, the voltage drop
in the secondary winding alone when
carrying 4 amperes would be .4 volt and
when carrying two amperes .2 volt.

The current flowing in the primary circuit
may be reckoned, at full load, as being
about 25 per cent. more than the current
estimated according to the ratio. With a
zoo -volt primary and a four -volt secondary
the ratio is I to 25; therefore the primary
current resulting from the load is 1/25th
of the secondary current.

Output
If then, the resistance of the primary is

5o ohms, the wattage lost in the primary
will be approximate to 5o x .22 or 2 watts.
This, in turn, is equivalent to a reduction
in the secondary voltage of about .5. The
total effective voltage drop, when the
transformer is carrying its full load is
therefore seen to be approximately z volt,
which means that the secondary winding
must be arranged to provide about 5 volts
when not delivering current.

If this transformer were used to heat two
valves taking z ampere each, the voltage of
their filaments would be about 4.5; this
voltage would fall to the correct value of
four if additional valves to take 4 amperes
altogether were connected. There seems
to be an idea in the minds of some amateurs
that a transformer provides a more or less
constant secondary voltage, but the
examples I have given will show that this
may be very far from the truth.

In the immediate neighbourhood of
Bruges the Belgian authorities are putting
up a high -power short-wave transmitter
for direct communication with the Congo
and South America.

WTAM, Cleveland, has been granted an
increase in power by the Federal Radio
Commission from 3,50o watts to 50,000
watts, making it the second station in
Ohio with such power. WLW, Cincinnati,
is the other.
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Theoretical-
Safely and Lightning

DURING the past few days there have
been one or two minor storms accom-

panied by a little lightning with the result
1 hat the question of the usefulness of aerial -
earthing switches and lightning protectors
has cropped up.

A lightning protector does, of course,
tend to prevent high voltages collecting on
the aerial and is, therefore, a component
worth fitting, but I am doubtful of the
utility of certain of the switches sometimes
used. The single -pole type would appear
of no real value at all and I do not put
much faith in the small double -pole switches.
But still, when the aerial is connected to
the earth by one of these switches and the
pair of wires for earth and aerial which
pass to the set are disconnected, there is a
measure of protection. The switch should,
of course, be outside the house.

bqhfrning
,oratecfor
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Fig. 1.-A lightning protector

A few years ago when a series -connected
aerial tuning condenser was often employed
I used occasionally to hear sparks passing
from one set of plates to the other. A
lightning protector would have prevented
this from occurring and so would a suitable
switch for earthing the aerial and dis-
connecting the receiver. This matter is
made clear by Fig. 1.

Anode Circuit Matters
It is, I suppose, generally realised that

the voltage of the anode of a valve is not
necessarily that of the high tension. Thus,
when a resistance coupling is employed, the
anode voltage is clearly below that of the
high tension. and this is true whenever the
part connected to the anode has resistance.

One is apt occasionally to overlook this,
however, particularly when a part is used
instead of another, because its resistance is
lower. An example that comes to my mind
is the output circuit, which may include a
loud -speaker by itself or an output trans-
former and the loud -speaker.

One of the claims made in favour of
employing an output transformer instead
of connecting the loud -speaker directly to
the anode circuit is that the rather heavy
voltage loss across the loud -speaker is
avoided. The usual resistance is 2,000 ohms,
giving a voltage drop of zo for so milli-
amperes. But what is the resistance of an
output transformer suitable for this type of
loud -speaker ?

One well-known transformer has a
primary winding with a resistance of 600
ohms. When the current flowing through it
is so milliamperes the voltage drop is
therefore 6 which'is, of course, much smaller
but not quite negligible. This example
illustrates how careful one must be in
accepting the various statements that
are made in favour of alternative com-
ponents.

Don't Forget!
Momentary forgetfulness may, on

occasions, be costly. I have in mind a recent
experience when I nearly destroyed a.4

perfectly good set of valves.
Three of them were of the 6 -volt

ampere type, and the other passed a current
of ,f3 ampere. I was testing a filament
power unit and had adjusted it to provide
the 6 volts for the filaments as indicated by
a voltmeter. Having completed the tests,
I thought I would fit a 6 -volt .1 ampere
valve in the place pf the super -power
valve.

Without considering the matter, I pulled
out the .8 ampere valve and at the same
time it occurred to me that as soon as this
valve was removed from the circuit, the
voltage applied to the others increased from
6 Jo 7 or 8. Fortunately, I switched the
unit off immediately, and it would appear
that no --harm resulted. It is, however,
quite clear that had I delayed the switching
off, the valves left in the receiver would
have been damaged.

One cannot be too careful when using
power units of any description, for the

For the
Wireless
Amateur

voltage which they give invariably, changes
with the load, with the result that when a
valve is taken from the set the voltage
applied to the other valves increases.

Controlling H.F.
A convenient method for'controlling the

amount of the high -frequency amplification
provided by a shielded grid or neutralised
stage is by means of a filament resistance
connected to the valve. When the resist-
ance is short-circuited, the maximum
magnification is usually obtained and it
falls off as a resistance is included.

This is because the temperature of the
filament decreases with the current passing
through it and with ordinary valves a
smooth control of volume is obtained.
The scheme is, in fact, one that I have used
on many, occasions.

It is, however, not applicable to valves of

(-Volume
Contro/

Fig. 2 -Method of controlling H.F.

the -independently -heated cathode type. In
these valves, a heater wire is employed to
raise the temperature of a surrounding
material, which is coated with a substance
that readily emits electrons. The emission
depends upon the temperature of the tube
or other part used as the cathode and there
is a lag of several seconds after switching on
the current before the temperature reaches a,
steady value.

Owing to this lagging effect, one is not
able to control the magnification by varying
the filament current, with any success. One
is apt to move the filament resistance
beyond the point where the desired volume
will be obtained and several seconds must
elapse before the steady state is reached.
See Fig. 2.
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Distorted reproduction may be due to many reasons. Tbis article by R. W. Hallows
will enable you to discover where the fault lies

THERE are so many possible causes of
distortion in even the simplest wireless

receiving set, that the wonder is that we
ever succeed in bringing in speech and
music in such a way as to make them fit
to listen to. That we do succeed is quite

It may be necessary to install in the last holder
impedance -

evident, for even the trained ear can find
little to criticize in the reproduction of a
first-rate modern valve set used in con-
junction with a well -designed loud -speaker
of the moving -coil type. Other kinds of
loud -speakers, too, may be completely
pleasing to the ear, though for a number of
reasons none of them can deal quite so
faithfully with a wide range of audible
frequencies as can the moving coil.

Are Your Batteries All Right ?
It sometimes happens that the repro-

duction of a set which has previously given
good results begins to show a falling off;
or it may be that a new set purchased or
constructed at home just fails to please the
ear because there is some little thing lack-
ing in its rendering of broadcast items. In
either case distortion is present, for distor-
tion means failure to reproduce with
reasonable exactness, and without adding
anything to them or subtracting anything
from them, the sounds that occur in the
studio. A discussion of some of the com-
monest causes of distortion and of the ways
in which they can be tracked down and

rectified may be of service to readers.
Before anything else is done one should

make certain when distortion occurs that
it is not due to a defect in the batteries,
or the eliminator if one is used. When the
source of low-tension current supply is pro-

viding insufficient 'volt-
age, the whole shape of
the curve of each valve
becomes altered, making
distortion inevitable.
Too low a high-tension
voltage moves the
characteristic of each
valve bodily towards
the right, shortening
the useful straight por-
tion and causing a
deformation of wave
shapes. The effects of
a reduction in the H.T.
potential are most
marked in the note -
magnifying' valves, for

it is in them that we require a very long
straight portion of the characteristic.
Supposing that the plate voltage is
falling whilst that of the grid battery
remains up to the mark, each of the note -
magnifying valves may be turned into
a bottom -bend detector, suppressing or
seriously mangling the negative halves of
the waves.

Lastly, there is the grid battery which,
contrary to some people's belief, does not
last for ever and ever.
Too often, having been
built into the set, it is
regarded -as a compo-
nent almost as per-
manent as the trans-
formers or condensers.
The life of a grid bat-
tery of first-rate quality
is about nine months.
It is not called upon to
supply current, of
course, but the cells
gradually lose their
original E.M.F. owing
to minute leakages

a valve of lower

which are bound to take place and to
the drying up of the moisture in the
electrolyte. It is a safe and sound rule to
test the grid battery at least once a month
and to discard it as soon as any pronounced
drop in the voltage is noticeable.

As the biasing voltage of the low -
frequency valves falls owing to the ageing
of the grid battery, the working point of
each creeps far too high up the straight
portion of the characteristic. When a wave
of considerable amplitude arrives its posi-
tive half takes the working point up into
the grid current area, with the result that
this half cycle is mutilated.

Further, do not forget that run-down
high-tension or grid batteries may be
responsible for more "atmospherics" than
Dame Nature ever produces.

One of the commonest kinds of distortion
is that in which unpleasant harsh or
cracked noises are heard whenever loud
passages or certain notes occur. This type
may be particularly noticeable during a
piano solo, for there is nothing like this
instrument for showing up any defects in
the receiving gear. Distortion of this kind
is invariably due to overloading. As a rule
it is the valves4hat are overloaded, though
sometimes it is the loud -speaker. To see
whether overloading is occurring, reduce
the volume of sound by detuning a little.
If quality now improves you may be quite
sure that you are asking your low -frequency

(Continued at foot of next page)

A milliammeter will show whether the valves are being overloaded
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Marconi
TWO cases of interest to listeners

generally have recently occupied the
attention of the High Court. In the first
action, the Marconi Wireless Telegraph
Company appealed against a decision of the
Comptroller of the Patent Office granting
the Brownie Wireleis Company a com-
pulsory license to use certain Marconi
patents at a reduced royalty charge, namely,
5s. for the first and 2S. 6d. for each sub-
sequent valve. The standard royalty
charge prior to this decision was at the
rate of r 2s. 6d. for each valve holder used
in a broadcast receiver.

The Brownie Case
The Brownie Company recently placed

on the market a two -valve amplifier which,
when used with a crystal detector did not
infringe the Marconi patents, but which, if
used with a valve detector, might be an
infringement. When the firm applied to the
Marconi Company for a license, they were
told that they could have one on the usual
terms. They refused this offer because, they
said, the royalties were too high.
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Royalties Confirmed
More than 2,000 Marconi licenses had

previously been issued, but no other wire-
less manufacturer had come forward to say
that the royalties were so unreasonable that
he could not carry on his trade at a profit.

In answer to the argument that there
was a large body of people who could not
afford to pay more than 5os. for a valve
receiver, it was pointed out that the
Brownie Co. advertised a crystal set with
note magnifier for 52s, 6d., which paid no
royalty. Where was the evidence thatthat
did not satisfy the demand?

Counsel for the Marconi Co. added that
there were many people who would like to
have the fancies they nourished satisfied at
other people's expense, but the State did
not step in to gratify their desires. Some
people wanted to go to the pictures for
nothing. Instead of providing facilities for
them to do so, he was credibly informed
that on the contrary the State taxed -them
for going.

For the Brownie Company it was argued
that the case was important because it
affected a large body of traders, and an

industry which had grown up to be of
national importance. There were no novel
principles involved. Compulsory licenses
had been part of the law for fifty years, and
scores of them had been granted.

A patentee could no longer do what he
liked with his own. Legislation tended tc
interfere more as years went by with a
patentee's liberty of action because of the
increasing complexity of commerce and the
modern tendency to combine large busi-
nesses in a few hands. The danger that
patents might become harmful to the public
manifestly increased in such circumstances.

Broadcasting had become a public
service of vital national importance. Its
educational value was such that it should
be available to the poorest classes of the
community at the earliest moment. The
Brownie Company were in a position to
supply receiving sets at such a price as
would reach a vast new section of the
public, who had never before -been catered
for. It was the avowed policy of the
Government to -en -able all sections of the

ontinued on page 898)

" TRACKING DOWN
DISTORTION

(Continued from preceding page)
valves or your loud -speaker to do more
than they really can.

Perhaps the best test that one can apply
to the loud -speaker is to try it in connec-
tion with a friend's set, which is known to be
capable of producing large volume without
distortion. By gradually increasing the
volume, the maximum that the loud -speaker
will stand without rattling or buzzing or
zizzing is easily discovered.

Run -town batteries are a frequent cause of bad
reproduction

If a loud -speaker of the horn or cone type
has been in use for some little time, one may
be surprised to find that it will stand noth-
ing like the volume that it used to deal with.
The reason is probably that the permanent
magnet has become partly demagnetized.
Send the instrument to the makers or to
some firm which specializes in such jobs for
remagnetization and it will return to its
old form once more.

The only certain way of seeing that the

low -frequency valves are not overloaded -is
to make use of a nfilliammeter. If you do
not possess one, you will probably have no
difficulty in borrowing. Wire the instru-
ment in series first of all with the high-
tension lead which serves the plate of the
first note -magnifying valve. Tune in the
local station to the volume that you
habitually use and watch the needle. It
should remain absolutely stationary. If it
does not do so, adjustments of the grid
bias of this valve may effect an improve-
ment and 3. complete cure may be accom-

plished by increasing both the
H.T. voltage and the grid bias. It
is most important that the first
note -magnifier, if there are two,
should not be overloaded, for
when this happens the distortion
produced is made many times
worse by the following valve.

-Next test out the output valve
in the same way. If no adjustment
of its grid bias and no increase in
its plate voltage within the powers
of your H.T.B. or eliminator will
produce perfect steadiness of the
needle then you have two alterna-
tives : either you must be content

with smaller volume from the loud -speaker,
or you must install in the last holder a
valve of lower impedance.

At short range the detector valve may
introduce distortion whether it operates on
the leaky -grid or the anode -bend system.
The first of these methOds can deal properly
with only a very small grid swing. For
reception, therefore, from a powerful
station at close quarters it will probably be
found an advantage to change over to

anode -bend. But unless the plate voltage is
fairly high and grid bias adjusted to corres-
pond, the anode -bend detector can also be
overdone by a powerful signal. The cure here
is to increase the plate voltage to, perhaps.
120 or more and increase the grid bias.

Distortion due to the action of high -
frequency amplifiers is not very commonly
met with in receiving sets, though it can
undoubtedly occur. When the high -fre-
quency, circuits are made so "low -loss"
that tuning is razor sharp, the set 'may be
so selective that it actually suppresses a
portion of the sidebands accompanying
the broadcast transmission.

To return to the low -frequency side, the
form of distortion which consists in the
suppression of most of the very high or very
low notes, or in the over -emphasis of
certain parts of the register, is due as a rule
to unsuitable intervalve couplings. Old -
,fashioned transformers have a very limited
frequency range and the remedy when they
introduce distortion is to replace them with
modern components.

Resistance -capacity coupling, though
once it used to be thought entirely above
suspicion, can introduce distortion if the
values of the anode resistance, coupling con-
denser, and grid leak are not exactly right.

Lastly, there is the problem of the out-
put circuit. Many a loud -speaker has no
chance of doing itself justice, since it is
wired direct into the plate circuit of a valve
whose impedance it does not match. The
loud -speaker should always be chosen with
regard to the impedance of the output
valve, and if the two do not match an out-
put transformer or a suitable filter circuit
should be employed.
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FAVOUR

A Weekly Programtize Criticism by Sydney A. Moseley
THE " talkies" have already shown
that they are capable of " hitting

listeners in the eye." I am referring, of
course, to the exodus of certain members of
the B.B.C. administration to more lucrative
fields in the film world.

*

And now another blow-of a different
kind. Owing to the introduction of
"talkies" at the Prince of Wales Picture

itaeaze.rs

Angela Baddeley-an impression

House, Lewisham, we are not to hear
Frank Westfield's Orchestra any more. I
have often praised Frank Westfield on this
page; I have always liked his orchestra
and particularly the bright programmes
he gave us. And now the relentless sound
films have taken him from us.

As a matter of fact, yet another of our
popular cinema broadcasts is likely to be
pushed off the ether by the "talkies" by
the end of July. I shall not mention
names; but prepare yourselves if you are
growing too fond of these items.

One gets tired of hearing the Yankee
drawl-particularly when it is imitation-
but I must confess that Burns and Allen,
the American comedians who recently
entertained us, were quite pleasant to
listen to. One found their accents rather
piquant and refreshing, and their cross-
talk unusually funny.

All praise is due to the Victor Olaf
Sextet. They give us fine concerts; the
recent one in conjunction with the Gresham
Singers was a musical treat. While men-
tioning the latter, I am afraid I cannot get
used to the gentleman with the very very
high voice.

The new musical comedy, The Island
Princess, was pleasant enough. The plot
was not very deep, but was sufficient, and
the music was, on the whole, pretty; but
I found the chorus rather overpowering.

Cyril Shields' "running commentary" on
the studios was fairly funny, but I could
not see much to laugh at in the rest of his
turn. It sounded just as if he was making
it up as he went along (and experiencing
great difficulty as a result). I found his
,"magic" rather ineffective, too.

Miss Cornelia Otis Skinner, who was fea-
tured in a recent surprise item, gave us
some interesting sidelights on American
home life. Her study of a little boy trying
to do his homework while his mother made
disparaging remarks about the state of his
ears was intensely human.

We have heard animal imitators of vary-
ing degrees of efficiency, but there was
something fresh-and efficient-about Carl
Lynn's turn from the Palladium. His cat
impersonation was probably the bust, but
his imitation of a wireless set-although
not an animal impersonation-was wholly
delightful.

Yvette Darnac is the type of variety
performer who adds unexpected zest to.a
vaudeville programme. After an almost
endless procession of " cuties" and
" babies," it is a pleasure to hear her sing
her pretty French songs. I have grown
particularly fond of "Lisette."

Another comment on the "Children's
Hour" by one of my readers:-

" Although my children are nearly in
their 'teens, I am sure they don't want to
hear songs about 'oceans of love and
kisses' and 'a girl waiting back there in
Dixie for me.' "

I happened to hear the songs to which
my correspondent refers, and I myself was
surprised beyond measure to hear such
sentimental cosh being served up to kiddies.

HUMOUR_
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And while on the subject of the "Chil-
dren's Hour," Clapham and Dwyer gave
a good skit on it not long ago. It consisted
of a lot of indescribable noise interspersed
with an occasional cry of " Hallo, children !"
A good many of us must have appreciated
it.

Clapham and Dwyer were cert,ainly in
form that night. They gave us an "out-
side broadcast" purporting to come from
a cinema where a "talkie" was being
shown. It was one of the best things they
have done. And Clapham's imitation of
a dance -band announcer was good, too-
although I fancy I have heard it before.

I wish we could have a little more of
Pattison's Salon Orchestra from Birming-
ham. Only a little more, though, because
it is human to grow weary of things we
like. Congratulations must go to Mr.
Norris Stanley for the delightful pro-
grammes which he arranged. The last time
I heard them the programme was excel-
lently thought out.

8111'M (a Paris experimental amateur
transmitter) broadcasts a concert regularly
every Friday evening on 308 metres as
soon as Radio Vitus has closed down.

I owe g.rs
Lawrence Anderson-as Roberts

sees him
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T\N 0 receivers in one" is the best
description that can be given to
the " Local and Continental

3," the receiver which was described in
the centre pages last week. In the one
cabinet are the essential components for a
long-distance receiver, comprising a screen -
grid stage of H.F., detector, and one stage
of transformer -coupled L.F. amplification.
By the simple changing over of the posi-
tions of three or four short flex leads, and
without any actual re -wiring of the receiver,
the circuit may be changed to another
" three," ideal for purity reception of the
local station, namely, a " det., R.C., trans.
combination."

The Controls
On the panel are three controls and an

on -off switch for the filament. One of the
controls (that on the right above the fila-
ment switch) is the variable tuning con-
denser, while on the oval sub -panel are the
selector switch for wave -changing and a
moving -coil reaction control. This sub -
panel is part of the tuner, which is a com-
plete unit. These controls function in just
the same way, so far as their purpose is
concerned, no matter whether the long-
distance or local -station circuit is in use,
but the feel will be slightly different, and
this will be dealt with at greater length in
the instructions for operating.

Changing Over
The following instructions for changing

over from one circuit to the other should be
closely followed, because it should be
obvious that if the operation in either case
is not made complete there is a possibility
of a short-circuit. The circuit diagram
reproduced herewith shows the actual
valve -holder connections of the first stage,
and it should be borne in mind that, apart

886 887

OPERATING "THE LOCAL and CONTINENTAL 3"
THE CONSTRUCTIONAL DETAILS OF THIS RECEIVER, WHICH IN HALF A MINUTE CAN BE CHANGED FROM
A S.G., DET., L.F., FOR LONG-DISTANCE WORK INTO A DET., R.C., TRANS, FOR PURITY RECEPTION FROM THE
LOCAL STATION, WERE GIVEN LAST WEEK. HERE ARE SOME NOTES DESCRIBING HOW THE CHANGE-

OVER IS MADE, TOGETHER WITH HINTS ON WORKING.
from the four terminals
shown, F, F, P, and G, there
is a fifth terminal where
the screen -grid valve is
used and a flex connection
has to be made to the ter-
minal at the top. The
wiring diagram given here-
with will be seen to con-
form with the blueprint,
from which most readers
will doubtless have made

up the receiver. On this diagram are
lettered instructions for changing over the
flex lead to effect the metamorphosis.

From these instructions the least tech-
nically -minded reader can carry out the

Just see what happens when the detec-
tor, R.C., and transformer combination if,
in use. The detector valve is plugged into
the first socket, the wire from one end of
the H.F. choke is ccnnected to the anode
terminal on this valve holder, the other'
end of the H.F. choke is connected to
terminal c at the end of the roo,000-ohm
resistance, and all other leads are left free.
This gives us the anode -bend detector,
owing to the i1/2 -volt grid cell in the aerial
tuner circuit, and, of course, a tuning
arrangement incorporating moving -coil
reaction, somewhat on Reinartz lines, with
a .0002-microfarad fixed condenser in series
with the reaction coil. In the anode circuit
of the detector valve is the roo,000-ohm

anode resistance, and an anti -
motor -boating unit, compris-
ing a 50,00o -ohm resistance
and a 2-microfarad stabilising
condenser. The coupling con-
denser to the grid of the first
L.F. valve is of .005-micrc-
farad capacity, the .0002-
rnicrofarad condenser (one
side of which is also connected
to the grid of this valve) being
out of circuit.

To the grid of this valve also
is connected a 2-megohm leak
the other end of which is con-
nected to a variable tapping
on the grid -bias battery. This
tapping is adjusted according
to whether the middle valve
is acting as a detector or as
the first L.F. stage. The final
va ve, which is transformer -
co 'pled to the preceding stage,

To change over from the long-distance to the local set, remove
the four flex leads, leave two free and connect the others to the

points indicated

alterations which, technically, are consider-
able, and this without knowing really what
is effected by the changing over of the leads.
It is much better, however, to have a good
idea of just what happens when the posi-
tions of the leads are changed. This can be
best obtained from the circuit diagram.

-Crid eel/ / r

is a power valve and, of course, remains
IF unaffected by the circuit changes in the

aerial and first L.F. stages.
Now see what happens when the flex

leads are changed to bring the screen -grid
116 valve circuit into operation. The detector

valve is removed from the first socket and a
screen -grid valve is inserted. All flex leads
should be disconnected and left quite free,
so that one can wire up as from "zero."
One end of the H.F. choke is then con-
nected to the terminal at the top of the
screen -grid valve, and the plate terminal on
the valve holder is now connected to the
H.T. r tapping. This places the
requisite potential on to the screening grid.
The other end of the H.F. choke is then
connected to terminal n, at
-the other end of the 50,000 -
ohms resistance of the anti -
motor -boating unit. The free
side of the .000,2-microfarad
grid condenser is then con-
nected to terminal B of the
H.F. choke. The grid -bias
battery tapping is then suit-
ably adjusted so that the
middle valve operates as a
detector. This completes the
list of operations for trans-
ferring to the distance -getting
arrangement. Before detailing
the operations the foregoing,
wiring particulars may be
summarised.

It is imperative to note
that before changing from
one circuit to the other all
flex wires mdst be left free
and the H.T. battery should

49 ohms
WI>

The circuit
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be disconnected. Moreover, the wires
which are left free and unused must be
placed so that it is quite impossible for
them to short to any other terminal or
component. It is not a bad idea to bind
a piece of tape around the free spade tags.

Quite Simple
For the benefit of those who do not wish

to take interest in the theoretical operation
of the two circuits here is all that need be
done: connect lead 38 to terminal
when the screen -grid valve is used, and
leave it disconnected for the other circuit;
connect lead 37 to terminal A when the
screen -grid valve is used and, similarly,
leave disconnected for the detector and

For long-distance work remove flex from A and take to
terminal of S.C. valve; remove wire from C and take to D;

connect wire No. 38 to B and wire No. 37 to A

2 L.F. combination; lead 4o should be con-
nected to terminal A on the detector valve
socket for the detector and 2 L.F. circuit,
or taken to the anode on the screen -grid
valve; lead 39 is connected to terminal n
or c, according to whether the screen -grid
valve or detector and 2 L.F. circuit is in use.

matenr WireLT

H.T. Values
When the "distance" circuit incorporating

the screen -grid valve is employed, the aerial
tuning will not be particularly sharp, nor
will the reaction be critical, for the H.F.
boosting will be sufficiently great to render
necessary only the minimum of reaction.
About 20 volts H.T. should be applied to
terminal H.T. 2, which feeds both the
H.F. and power valve, while terminal H.T.

r, which supplies the anode of the
detector valve and the screening grid of the
H.F. stage should have applied to it a
potential of roughly 8o volts. There is
room for a little safe experimenting here.

It will be noticed that when the detector
and 2 L.F. combination is employed, both
the reaction and tuning controls are a little
more critical as a rule. This is owing to the
fact that the grid damping of the detector
valve is not so much as that of the screen -
grid valve, and also that, the H.F. ampli-
fication not being present, more reaction
boosting is needed. Use about 12o volts on
both H.T. and H.T. +2.

In both cases a reasonable degree of
selectivity is maintained by the presence of
the .000r-microfarad condenser in the
aerial lead. This has an incidental advan-
tage in that a fairly lengthy aerial may be
used without causing excessive damping
and so flattening tuning.

Here are just a few final points to
remember. Disconnect the H.T. battery
and all flex leads before commencing to
change from one circuit to another; care-
fully insulate disused flex leads so that they
cannot foul other connections  do not forget
to alter the battery values-the grid -bias
battery tapping is particularly liable to be
forgotten.

The tuning settings for each circuit on
given stations will be found slightly
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screen -grid valve is inserted. All flex leads
should be disconnected and left quite free,
so that one can wire up as from "zero."
One end of the H.F. choke is then con-
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the valve holder is now connected to the
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motor -boating unit. The free
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ably adjusted so that the
middle valve operates as a
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be disconnected. Moreover, the wires
which are left free and unused must be
placed so that it is quite impossible for
them to short to any other terminal or
component. It is not a bad idea to bind
a piece of tape around the free spade tags.

Quite Simple
For the benefit of those who do not wish

to take interest in the theoretical operation
of the two circuits here is all that need be
done: connect lead 38 to terminal
when the screen -grid valve is used, and
leave it disconnected for the other circuit;
connect lead 37 to terminal A when the
screen -grid valve is used and, similarly,
leave disconnected for the detector and

For long-distance work remove flex from A and take to
terminal of S.C. valve; remove wire from C and take to D;

connect wire No. 38 to B and wire No. 37 to A

2 L.F. combination; lead 4o should be con-
nected to terminal A on the detector valve
socket for the detector and 2 L.F. circuit,
or taken to the anode on the screen -grid
valve; lead 39 is connected to terminal n
or c, according to whether the screen -grid
valve or detector and 2 L.F. circuit is in use.
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fication not being present, more reaction
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In both cases a reasonable degree of
selectivity is maintained by the presence of
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and so flattening tuning.
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The tuning settings for each circuit on
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different, and it is a good plan to put on
one chart the two dial settings of each sta-
tion that can be received on both circuit
combinations. Usually the local station and

Suitable Two -volt Valves for
the "Local and Continental 3"

Make Screen-
grid

,-,`-'e`r MiMiddlePogo'
Valve Valve

Cosmos - SP16/R SP16/R SPiSIRR

Cossor zzoSG 2 toHF 210HF 220F

Ediswan SG2I5 H1,210 1-1F210 PV215

Marconi 5215 EIL210 H1-210 DEP215

Mazda - 11Fzio 1-1F210 LF215

Mullard PM12 PMIIIF PMIIIF PM2

Osram Sz IS 111.210 IlL2 tO DEP215

Six -:Sixty 215SG 2101IF 2roHF 215P

5XX and 5GB, and perhaps one or two of
the louder foreigners, can be received on
both circfiits, but the distance -getting
properties of the screen -grid valve will be
found invaluable.

UNCOMMON
USES FOR VALVES

Tr is known that certain diseases can be
alleviated and even cured by the applica-

tion of high -frequency currents. This form
of treatment is called diathermy, and in the
more modern appliances thermionic valve
oscillators are now used to generate the
necessary high -frequency currents.

High -frequency currents can also be
used for surgical operations. A point
electrode, or electric knife, fed with current
from a powerful valve generator, will
cut through tissue and even bone, cauteris-
ing the wound as it cuts, so that the opera-
tion is practically bloodless.

Automatic " Lighting-up " Devices
There are many instances where the use

of an amplifying valve enables the very
delicate response of a selenium cell, or
other photo -electric device responsive to
variations in light intensity, to be used for
the automatic control where it would other -

'wise be impossible.
For instance, a photo -electric cell can be

inserted in the grid -circuit of a valVe, and
the grid bias so adjusted that when day-
light has faded to a certain point, street
lamps and electric advertising signs are
automatically lit up without requiring any
form of manual control. At daybreak the
light-sensitive combination automatically
cuts off the supply current. Shop -window
lights for display purposes maybesimilarly
brought into play after working hours,
during the summer months, and subse-
quently extinguished by a time switch.

M. A. L.
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WAVE INTENSITY
OTHER things being equal, received

signal strength must depend upon the
actual "pick-up" by the aerial. This will,
of course; vary With the length or height of
the aerial and with its distance from the
transmitting station. In other words, the
input to the set is determined by the
intensity of the ether waves flowing past
the aerial.

The strength of such a wave is measured
in "volts per metre," i.e., the actual voltage
induced across each metre length of the

aerial as the wave cuts across it. At a
distance of twelve miles, the field strength
of the radiation from 2 LO may be taken
as approximately 10 millivolts per metre.
At a closer range, say within two or three
miles of the transmitter, the field strength
will vary from between 5o to zoo millivolts
per metre, according to the screening
effect of any intervening icon buildings.
From 10 to 20 miles away the field strength
varies from 5 to 7 millivolts per metre, the
former value representing the minimum
at which clear crystal reception is possible.

B. A. R.
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UDGE our argument by
results.

Try a set of Mullard P.M.
--- Valves in your set to -night.

Your speaker will give in-
stant, unsolicited proof of
the value of the research and
brains that go to the manufac-
ture of Mullard radio valves.

Mullard
THE -MASTER:VALVE

Adverts The Mullard Wireless Service Co., Ltd., Mullard House, Charing Cross Road, London, W.C.2

To Ensure Speedy Delivery, Mention !` A.W." to Advertisers
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"A.W." TESTS OF APPARATUS
Conducted by our Technical Editor, J. H. REY NER, B.5c.(Hons.), A.M.1.E.E.

Squire Portable Cone Chassis
WE recently tested in these colnnuis a

specially large -type Squire loud-
speaker. We have now tested a similar
type of speaker made by Messrs. Squire, of
Stoke Newington, but considerably smaller
in size, having an over-all diameter of less
than r ft. The 81/2 -in. cone of this speaker
is flexibly attached round the periphery to
an aluminium frame, which includes a
special device for holding a number of
different types of well-known speaker units,
including the Blue Spot, the Triotron, and
Bullphone units. Provision is made for
connecting the speaker to a baffle board by
the inclusion of four lugs, which form part
of the metal framework.

In practice, we gained a most favourable
impression of this.,speaker when used with
one of our standard units. There is a dis-
tinction in tone which is pleasing and the
volume is quite satisfactory. Speech could
he heard with clarity and there appears to

SqUire gone Chassis

be no undue diaphragm resonances to mar
the reproduction.

Altogether this is a well -made chassis
unit, which may be recominended to
readers.

Collett Connectors
THE man who hooks up and builds his

own set is always interested in such items
as soldering tags, spades and other Icirnis
of connector. Small components as they
are, they play an important part in aiding
the constructor to make a good job!of his
set. Owing to the differing types of
terminal it is often necessary to have
different sizes in tags and connectors and -
the keen amateur will like to have at his
side a comprehensive assortment.

We have received for report, this week, a
set of terminal tags, soldering tags and
spade connectors of all sorts bearing the
trade name of Excel, made by the S. H.

I alb AMIL IUM
Collett 'Manufa.cturing Co., of 6,4) Penton-
ville Road, London. There are three sizes
of the- normal spade tag -from which to
choose, Whilst no leSs than 6 different
types of soldering tags arc also available,
one of these terminates. in a cylindrical
portion through which the wire to be
soldered can be inserted. There is also
another form in which the Small soldering
tag ends in the form of a spade and may,
therefore, be pushed under the terminal
withOut first removing the nut.

Different finishes are available for the
tags in bright brass, tinned brass or tinned
copper. Altogether, this is a most attrac-
tive assortment and should appeal to the
constructor.

Osram Pti Valve
VALVES deriving their low-tension cur -

V rent from the mains are becoming
increasingly popular, and it is probable
that in the near future all those who have
A.C. mains at their dispoial will utilise
special valves with their filaments operating
directly off the mains.

There are at present two definite types of
mains valve, the indirectly -heated and the
directly -heated; the former is better known
and has been used in a number of AMATEUR
WIRELESS sets. The directly -heated A.C.
filament, although less common, is just as
effective in use if properly designed. In
brief it relies for its successful operation on
the use of a thick filament, which is insensi-
tive to siidden changes of voltage ; in conse-
quence the filament electron flow does not
fluctuate appreciably when working directly
off the A.C. mains.

We have previously reported in these
columns do the directly -heated Osram
...8 valves, arid it was shown that a com-
'binatio'n of H.F., L.F. amplification, and
anode -bend detector, using these valves
solely, could be employed with success and
hardly a trace of hunt. With grid -leak
rectification, however, a certain amount of
hum was unavoidable.

Recently the G.E.C. have brought out a
new Osram. D.8 detectOr valve which can
be used successfully with -grid -leak rectifica-
tion. The thickness of the filament for this
valve has been considerably increased, with
the result that the current consumption at
.8 volts is i.6 amp instead of .8 amp. In
consequence fluctuation in filanient emis-
sion has been still further decreased. As a
result the valve forms an efficient and silent
grid -leak detector.

The characteristics of this valve obtained
on the laboratory valve bridge are : Fila-
ment volts, .8; filament current, 1.6; .ILT.

volts, 9o; A.C. resistance, 4o,000; ampli-
fication factor, i7.

Tangent S.G.P. Coils
MHE coils employed for the new Mul-
I lard S.G.P. circuit are essentially

simple in design, but owing to the type of
former and winding employed, they have a
low high -frequency resistance and therefore
a good performance. This week we have
tested a set of Tangent coils manufactured
by Messrs. Gent & Co., Ltd., of Faraday
Works, Leicester, specially for the S.G.P.
receiver.
- The short-wave coils are wound on a

Tangent S.G.P. Coils

hexagonal moulded former fitted with the
maximum of air spacing. In the aerial coil
the aerial portion of the grid winding is
separated by about fin. from the remainder
of the grid winding. The connections are
taken to six pins, which fit into a six -pin
base marked in the conventional manner.
In the case of the screen -grid anode coil,
this comprises a simple untapped anode
winding and a reaction winding, both
wound on the same type of former separated
about fin. apart.

The long -wave coils are also wound on
a hexagonal former, but in this case the
winding is bunched together into ten slots.
A commendable feature common to all
these coils is that the top of the former has
been made of larger diameter than the
remainder of the former. In consequence
one can obtain a firm grip of the coil when
lifting it out or inserting it into its socket.

The tests which we carried out on these
coils indicate that the tuning range on the
short waves extended from about zoo to
600 metres, whilst on the long waves the
range extended from 990 to 2,400 metres.
Reaction could be readily obtained on both
wavelength ranges with a .0003 condenser.

A report from Rome says that all ships
flying the Italian flag must be equipped
with -radio equipment before October 3o.
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KEEPS !TONS
WORKINC,

THE POPULAR
HIGH TENSION
66 volt - - - 9/6

3.08 volt - - - 15,6

THE
POPULAR POWER
HIGH TENSION
60 volt - - - 13/6
64 volt - - - 14/6
69 volt - - - 22;-

105 volt - - 241-
izo volt - - - 27/-

(I r(
KEEPS THE

FAMILY HAPPY

EVER7READY.
BRITAIN'S BEST BATTER/ES

HELLESEN
DRY BATTERIES

Standard Capacity.
"Wiray" 0 -volt Grid

Bias Type 2/-
"Wirin" 60 -volt H.T.

Type ... 1016
"Wirup" 90 -volt H.T.

Type ...
" Wisel " 108 -volt H.T.

Type ... 20;.
Treble Capacity.

"Kelin " 60 -volt H.T.
Type

.

.. 19!-
"Kolup" 00 -volt Ii.T.

Type ... 32/6
Veer Ceder Sells Them.

KNOWING HOW
Was reading a very interest..
ing article the other day on
the manufacture of Hellesen
H.T. Batteries in which the
writer stressed the need for
perfect internal insulation
between the cells.
Poor inter.cell insulation is a
frequent cause of breakdown
in cheap batteries, because
however excellent the cells
themselves, the battery as a
whole must have perfect in..
ternal insulation if the volt.
age between the terminals is
to be maintained.
There are many points such as this
which bring home to one the wisdom
of buying H.T. Batteries made by a
firm like Hellesen.
You remember the watchmaker
whose repair bill ran " To mending
watch 2/6, to knowing how 10/6."
Hellesens batteries cost only. very
little more, but they have " known
how " since 1887 !

tINU
NELLESEN DRY SATTERIES,

ELECTRICAL MEASURING INSTRUMENTS,
POLYMET MICA ...PAPER CONDENSERS,

INANDLAMPS. TORCHES. ETC.

11/filldvt.S. G. Brown,
lbLtd., Western Ave.,

N. Acton, W. 3

A.11. HUNT, LTD., CROYDON, SURREY

To Ensure Speedy Delivery; Mention f`A.W." to Advertisers

GO to your Radio
Dealer's and see

for yourself-an instru-
ment that will set an
entirely new standard
in reproduction.

M 9334
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As a tribute to that wonderful coster

comedian, Albert Chevalier, a pro-
gramme of reminiscences will be given
from the Birmingham studio through 5GB
on July 9.

Listeners play remember that some years
ago the B.B.C. relayed an auction sale
from Christie's. On June 28 from the
same rooms another broadcast of a similar
character will be made, when Mr Lance
Hannen will have under the hammer pic-
tures by Vandyck, Rembranclt and
Zoffany.

Betty in Mayfair, a musical comedy from
the pen of John Hastings Turner, author
of Wake Up and Dream, now filling ;the
bill at the Pavilion Theatre, will be trans-
mitted from 5GB on July 4 and from 2L0
and 5XX on the following evening.

During the period June 24 to July 6,
Captain H. B. T. Wakelam and Colonel
R. H. Brand are giving running commen-
taries on the more important centre -court
matches played at Wimbledon, these are
relayed to 2L0 and 5XX.

To celebrate Dominion Day, on July 1,
the B.B.C. will give listeners a special
programme bearing the title Canada, from
East to IVest in Thirty Minutes.

The Dumb Wife of Cheapside, a playlet

R(IDIOGROA4S
specially written for the microphone by
Ashley Dukes, is down for revival by the
2L0 studio on July 24.

Although many complaints had been
received regarding an apparent decrease in
the power of the Langenberg transmissions,
the German authorities state that accurate
measurements made during a number of
broadcasts prove that the power radiated
coincides with that observed at the time
the station was brought into operation in
1927, and no alteration has been made.

Two new short-wave telegraphy and
telephony services are to be established in
France with a view to direct communica-
tion between Paris and Algiers, and with
North and South America. This scheme
will necessitate the erection of transmitting
and receiving stations, the former at
Pontoise, the latter at Marseilles and- Sucy
la Brie. It is estimated that the cost will
reach some forty million French francs.

With twenty-three radio stations, New
York City has more than ten other states
combined The ten states are Maine, Ken-
tucky, Utah, New Mexico, Vermont, New
Hampshire, Delaware, South Carolina,
Nevada, and Wyoming. Chicago is the
closest rival of New York City, with
twenty-one stations.

On a recent occasion through their short-
wave station, two-way communication was
established between the engineers of
KDKA (East Pittsburg} and their radio
colleagues at Nauen (Germany). Attempts
will be made by the U.S.A. to relay the
Berlin programmes through these channels.

It is definitely stated that a site has been
found for the high -power broadcasting
station to be erected 'for the Pope in the
Vatican gardens; it is hoped to bring the
transmitter into operation before next
winter.

Notwithstanding the new French broad-
casting law which reduces the number of
French stations, Paris wireless newspapers
report the arrival on the air of two new
private transmitters, namely, LY (Douai),
working on 262 metres, and Radio Bijou,
at Algiers, on 26o metres. Although
France, according to the Prague Plan, only
disposes of eighteen wavelengths, vome
twenty-nine transmitters are applying for
them.

In view of the success obtained at Ste.
Assise (France) with short-wave trans-
missions, the French P.T.T. authorities
have decided to carry out similar experi-
ments in broadcast telephony from the
Eiffel Tower.

Whatever its reputation in the world of
fiction, in the matter of the result of broad-
cast appeals Aberdeen has earned the
title of one of the most generous towns in
Great Britain, and figures prove that any
worthy object for which support is asked
by wireless from 2BD is well rewarded.

WPTF (Raleigh, N.C.) is the latest sta-
tion to be added to the National Broad-
casting Company's chain.

(More Radiograms on page 896),
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FLUXITE is sold in tins, SOLDERING
SET Complete

7/6
or LAMP
only

price 8d., 1,9 and 8.

Another use for Flux-
ite : Hardening Tools
and Case Hardening.

Ask for leaflet on
Improved methods

FLUXITE LTD.,
(Dept. 326)

Rotherhithe, S.E.I

2.6
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FLUITE
conquers solder
GEE-, anyway, it
makes it run:

MINNINIM"011

AMPLIFIES ALL SOLDERING

WE/AN Z
IIIT

COMPOVENTS
TALISMAN PORTABLE
Mr. L. A. Chapman has designed this special coil on
entirely new lines. Two windings are arranged in parallel
for medium wavelength reception, but for long wave-
length reception only one winding is used, the two halves
of the medium wavelength winding being left "dead" at
each end of the long wavelength winding. This intro-
duces just enough damping to offset any tendency to
oscillation, when working on the long wavelengths. The
arrangement of the switching permits retention of the
centre tapping whether switched for medium or long
wavelengths, so that the coil can be used in either a
tapped tuned -anode circuit or in a plain tuned -anode
circuit. Price
The Chapman Dual -range Coil is
specially designed for use with

screen -grid valves 7/6
Other WEARITE Components suitable for this

Receiver are :
Battery Switch (on and off) G22 IP
Wave Change Switch (3 way) .. 1/6
Screen, per pair 6/ -

WRITE FOR NEW LIST
WRIGHT & WEAIRE LTD., 740 HIGH ROAD,
TOTTENHAM, N.17 Phone : Tottenham 3847 and 3848

WATCH FOR WEARITE A.C. VALVE HOLDER

893

Hearst-See it-
and be convinced

It is performance that matters.
The C2 is a real performer. A
demonstration will convince you of
its ability to reproduce with equal
facility anything from a military
band to a whispering baritone. Go
to your radio dealer to -day, note the
high grade finish, and ask to hear it.

LOUD SPEAKER
The British Thomson -Houston Co. Ltd., Crown House, Aldwych, W.C.2

3233 di

You will Help Yourseb and Hein Us by Mentioning "A.W." to Advertisers



(LONDON AND DAVENTRY (5YX)
July 3 A Beggar on Horseback, a play.

A Wireless Military Band concert.
Betty in Mayfair, a musical comedy.
The Diary of a Nobody, by the late Wcedon

Grossmith, read by George Grossmith.
DAVENTRY EXPERIMENTAL (sqs)

July 3 Moonshine, a new radio show by Chilies Brewer:
sketches by Edwin Lewis.

Betty in Mayfair, a musical Comedy.
Vaudeville programme.

4
5

July 4
CARDIFF

A concert from the Zoological Gardens, Clifton,
Bristol.

MANCHESTER
July 6 Excerpts from French operas.

NEWCASTLE

July 2 A running commentary on Richmond Historical
Pageant.

5 An orchestral concert from the North-East Coast
Exhibition.

6 A band concert from the North-East Coast
Exhibition.

ABERDEEN
July 6 A Scottish variety programme.

The new Prague Wavelength Plan is to
come into operation on June 3o next; the
separation of nine kilohettz will now cover
all' stations. It has been extended down-
wards to 216 metres, thus providing for a
larger number of transmitters in the broad-
cast waveband.

The volume of transatlantic telephone
business continues to increase and has at
times overloaded the radio -telephone facili-
ties. A short-wave channel is now in use
supplementing the long -wave channel,
and more radio chnnnels are planned.

According to statistics furnished by the
Union Internationale de Radiophonie at
Geneva, Europe now possesses 189 recog-
Msed broadcast transmitters -an increase,
of 6o stations over the previous year. _Of.
these both Sweden and France head the
list with thirty-one; Germany following
with twenty-six and England in the third
place with twenty-one. Information regard-
ing the exact number of stations in Russia
was unavailable at the time. It is interesting
to note that Greece, Bulgaria, and Portugal -
are the only three countries- in which a
broadcasting system has not yet been
inaugurated.
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ONY
(Broadcasting stations classified by country and in order of wavelengths)

Kilo- Station and Power
Metres cycles Call Sign (Kw.)

GREAT BRITAIN
25.53 11,751 Chelmsford

' (5SW) 15.0
*200 1,500 Leeds (2LS) ... 0.13
*242 1,238 Belfast (2BE) ... 1.0
.201 1,148 Newcastle (5NO) 1.0

288.5 1,040 Swansea (5SX) 0.13
288.5 1,040 Stoke-on-Trent

(6ST) 0.13
288.5.1,040 Sheffield (6LF) 0.13
288.5 1,040 Plymouth (5PY) 0.13
288.5 .r.640 Liverpool (OLV) 0.13
288.5 1,040 Hull (6KH) ... 0.2
288.5 1,o40 Edinburgh

 (2EH) 0.35
288.5 1,040 Dundee (2DE) 0.13
288.5 1,040 Bournemouth

(6BM) 1.0
288.5 1,040 Bradford (2LS) 0.13

*301 995 Aberdeen;(2BD) 1.0
* 310 968 Cardiff (EWA)... 1.0
'358 842 London (2L0) 2.0
*377 ,797 Glasgow (5SC) 1.0
*399 753 Daventry (5GB) 17.0
' 479 626 Manchester

(2ZY) 1.0
'1,553 193 Daventry

(5X X) 25.0

. 218
*246
* 352
*453
*517

AUSTRIA
1,373 Innsbrueck
1,220 Linz ' 0.5

85r Graz ' 7.0
666 Klagenfurt 0.5
58r Vienna 20.0.

BELGIUM
230 1,300 Chatelineau ... 0.25
249 1,203 Schaerbeek-

Brussels 0.5
250 1,200 Ghent 0.5
280 1,070 Liege ' 0.5

' 509 590 Brussels 10.0

CZECHO-SLOVAKIA
*279 1,076 Bratislava

(Feriby) 12.0
* 293 1,022 Kosice ..... 2.0
* 342 878 Bruns (Brno) 2.4
*487 617 Prague (Praha) 5.0

DENMARK
*281 1,067 Copenhagen

(Kjobenhavn)p 1.0
1,153 26o Kalundborg ... 7.5

ESTHONIA
* 295 1,013 Reval (Tallinn) 1.3

FINLAND
*291 1,031 Helsingfors

(Helsinki) 0.8
*1,800 167 Lahti 20.0 ;

FRANCE
170 x,750 St. Quentin 0.25
212 1,415 Fecamp 0.3
220 1,364 Sealers 0.1

*237 1,265 Juan-les-Pins 0.4
r - 238 - 1,260 Bordeaux (Radio

Sud-Ouest) 2.0
240 1,250 Radio:Mines 1.0

*255 1,r75 Toulouse PTT) 1.0
.965 1,130 Lille (PT 'r) 0.8
'273 1,103 Rennes (PTT) 1.0
*286 1,049 Grenoble (PTT) 1.5
292 1,02,8 Radio Lyons 1.5

*293 1,022 Limoges (PTT) 0.5
.304 . 986 Bordeaux -Lafa-

yette (PTT) 0.5
305 982 Agen . ...... 0.3

*309 - 97o Vitus Paris - 2.0
* 316 95o Marseilles (PIT) 0.5

Metres
*329

Kilo- Station and Power
cycles Call Sign (Kw.)

914 Montpellier
(PTT) 1.5

336 892 Petit Parisien... 0.5
*345 869 Strasbourg 0.3
352 85o Algiers (PTT) 2.0
368 815 Radio LL, Paris 1.0

*381 788 Radio Toulouse 9.0
413 725 Radio Maroc

(Rabat) 2.0
436 687 Radio Flandre

. ' (Lille) 0.5
* 447 67z Paris (Ecole

Sup PTT)PIT) 0.7
466 644 Lyons (PTT) 5.0

1,350 222 Tunis (testing) 2.0
'1,444 207.5 Eiffel Tower... 8.0
* 1,725 174 Radio Paris ... 8.0

GERMANY
' 218 1,373 , Flensburg
*227 1,319 ' Coltogne ' 4.0
'234 1,283 Muenster . "4.0
239 1,156 NtIr-abeig 4.0
* 240 1,z2O  Kiel 0.7
'246 1,220 Cassel 0.7
*253 1,184 Breslau 4.0
*259 1457 Leipzig ..- 4.0
. 270 1,112 Kaiserslauternrn
*276 'r,o85 Koenigsbarg 4 4.0
*283 1,058 Magdeburg 0.7

,; *283 1,058 Berlin (E.) " 0.7
' 2$3.-r,o58 Stettlit 0.7

"319 ' 94r Dresden 0.75
8325 -  923 Gleiwitz 6.0
* 339 .:. 887 Bremen 0.76
'360 833 Stuttgart 4.0
*372 8o6 Hamburg 4.0
*390 77o Frankfurt ' 4.0

*.. *418 716 Berlin ... 4.0
 '1'453 - 666 Danzig 0.75

*453 666 Aachen 0.75
* 473 635 Langenberg 25.0
* 533 563 ' Munich 4.0
*560 536 Augsburg 0.5
* 560 536 Hanover 0.7
'572 527 -4Freiburg 0.7

*1,635 183.5 ZeeSen 20.0

°,290 13
;42 I. Norddeich 10.0

.
9RAND DUCHY

* 223 1,346 Luxembourg ... 2

HOLLAND
31.4 9,554 Eindhoven

(PCJ) 25.0
'298 1,004 Huizen (until

5.40 p.m. B.S.T.) 5.0
'1.072 '' 28o Hilversum ' , -

4 -. ., (ANRO)
*1,875 , 16o Huizen (after
i . 5.40 p.m. B.S.T.) 5.0
' 1,875 r6o Scheveningen-

, . .... , -,. Haven 5.0
, HUNGARY '

*550 545 Buda -Pest 15.0
ICELAND

'1,200 250 Reykjavik 1.0
IRISH FREE STATE

*225 1,337 Cork (5CK) 1.5
'413 725 Dublin (2RN) 14

* 274
' 332
*385
* 441
450

* 501

ITALY
1,094 Turin (Torino) 7.0

905 Naples (Napoli) 1.5
779 Genoa (IGE) ... 3.0
68o Rome (Roma) 3.0
666 Bolzano ..... 0.3
599 Milan (Milano) 7.0

Kilo- Station and Power
Metres cycles Call sign (Kw.)

JUGOSLAVIA -

*307 977 Zagreb (Agram) 1.25
*429 698 Belgrade 4.0
'572 ' 527 Ljubljana 5.0

LATVIA
' 525 572 Riga 2.0

.LITHUANIA
.1,935 155 Kovno 15.0

NORWAY
'242 1,240 Rjukan 1.0
*297 1,010 Notodden 0.7
* 364 824 Bergen 1.0
.397 774 Frederiksstad 1.0
456 657 Tromsoe 1.0
456 657 Aalesund 1.0
456 . 657 -.Porsgrund 1.0

* 493 6o8 Oslo 1.5
POLAND

. 234 1,283 Wilno 1.5
*81.3 959 Cracow 1.5
* 335 896 Risen 1.5
* 408 734 Kattowitz 10.0

1,411 212.5. Warsaw " 10.0
PORTUGAL ,

* 283 1,058 Lisbon (CTIAA) (Wed
and,,Sat .:10, rCi dnigh t)

ROUMANIA
..394 .761 Budharest 4.0

RUSSIA
*351 855.5 Leningrad 20.0
* 427 702.5 Kharkov (NKO) 5.0
'483 621.5 Hemel 2.5
'825 364 Moscow (Pf T) 25.0

*1,304 230 Kharkov 15.0
*1,481 202.5 Moscow ... 30.0

SPAIN
. 208 1,221 Barcelono
314'(EAJ13) 10.0956 Oviedo (EA J19) 0.5
324 926 Almeria (EAJ18) 1.0

* 349 86o Barcelona
(EAJ1) 10.0

* 358 815 Seville (EAJS) 0.5
400 75o Madrid (Radio

Espalla) 1.0
405 740 San Sebastian

(EAJ8) 0.5
*424 707 Madrid (EAJ7) 3.0
456 658 Salamanca

SWEDEN
(EAJ22) 0.55

' 257' x,266 Hoerby 10.0
265 1,130 Trollhat tan ...... 0.4

.322 932 Goeteborg 6.0
333 goo Falun- 0.5

* 436 689 Stockholm 1.5
*542 554 Sundsvall 1.0
.770.. . 390 -Ostersbncl- 2.0

1,200 250 Boden 4... 2.0
*1,348 222.5 Motala ' 33.0

SWITZERLAND
'403 743 Berne ' 1.0
*459 653- Zurich 0.6
680 442 Lausanne 0.6
760 395 -Geneva 0.5

1,010 297 Basle
TURKEY

'1,200 250 Stamboul 6.0

Note. -As, on going to press, definite
information is still lacking from some
countries regardirkg the distribution
of wavelengths allocated to them under
the Plan ds Prague, thelist could not
be completely,revised for this issue.

All wavelengths marked with an
asterisk have .been allotted according
to the Plan de Prague.
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GI BUILD and OPERATE in
120

ONE EVENING -4.-
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BRITISH
Components Throughout

BEND FOR CATALOGUE.

Famous FORMO COMPONENTS as used in this
Set and in all Notable Published Circuits

TRANSFORMER -OUTPUT
FILTER CHOKE "DE LUXE" MODEL COILS SG 1 & 2

25/- '0005 6/- 00035
10025 '00015 10/6 each

THE FORMO CO., CROWN WORKS, CRICKLEWOOD LANE, LONDON, N.W.2

"1928" LOG
CONDENSER 5/-
'0005 1/0035 '00025

thitiirro
FORMO-DENSOR 2/ -
In four variable capacities

VALVE HOLDER 1/3
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READY
JULY 1st,

it will set a new
standard of repro-
duction. Make
sure to see it at
your Radio

Dealer's! 1111111r
Advt. S. G. Brown, Ltd., Western Avenue, N. ACM.. W.3 aj 9334

[9CALi, ONTINENTAL3

PRICE

18'6

The British General Aerial Tun-
ing Unit covers all wave -lengths
between 220 and 2,000 metres
without changing coils. Re-
action is smooth and tuning is
simple. Easy fixing and well
designed. The new reversible
moulded dial makes it possible
for either upright or horizontal
panel mounting - whichever
best suits the design of the
circuit or individual taste.

Sold by all good dealers or
supplied direct, post free,
from the manufacturers.

BRITISH GENERAL
MANUFACTURING CO., LTD.
BROCKLEY WORKS, LONDON, S.E.4

Mention of "Amateur Wireless" to Advertisers will Ensure Prompt Attention

eatateux WiretT

Ihe right unit I

for thejlortabli
builder

Blue Spot 66A Unit is far and
away the finest Unit available
for the man who requires really
superlative quality of tone from
his portable. It is wonderfully
sensitive, responds equally well
over the whole audio range, and
will give splendid results on any
normal output stage between
60-180 volts.

Ask your dealer to demonstrate
one to you . . . . you will buy it.

F. A. HUGHES CI CO., LIMITED
204-6 GT. PORTLAND ST., LONDON, W.2
Distributors for Northern England, Scotland and North Wales-
H. C. RAWSON (SHEFFIELD & LONDON) LTD., roo
LONDON ROAD, SHEFFIELD; 185 PRINCESS STREET,

MANCHESTER.

FLUE
/POT
66A Unit
21./6
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PERMANENT H.T. BATTERY
Scientific tests have proved that the
Standard Wet H.T. No. 4 Cell has
ten times greater capacity than the
average dry cell. This means that
ten dry cells would be required to
equal one Standard cell, so that the
initial increased outlay on a Standard
Battery is in the long run a vast
economy.
These facts speak for themselves,
and after you have had immeasur-
ably longer life from your Standard
Battery you can replenish the
elements at low cost, and it is again
ready for a further period of hard
service.
SEND FOR THE FREE BOOK
THAT GIVES YOU THE FACTS.
N o. 4 size cell, 10d. each. 96 -volt
Super No. 4 Battery, assembled
complete in Unibloc Containers,
cash Z3/16/10, or 13/6 down and
five equal monthly payments
of 13/6. Any voltage or
capacity battery supplied in
Nos. 1, 2, 3, and 4 size cell§ on
cash or deferred terms from Don N.
Obtainable from Halford 'a and
Curry's Stores and most dealers.
If any difficulty write direct.

The Standard Wet Battery Co Dept. A.W.,
184-188, Shaftesbury Avenue, W.C.I.

M.B.

"A.W." Solves Your Wireless Problems

£93

MORE RADIOGRAMS

THE American Broadcasting Company
has added five stations to its present

western network of seven. The added
units are WRHM (Minneapolis), WIBO
(Chicago),' KTNT (Muscatine, Ia.), KFAB
(Lincoln, Neb.), and WIL (St. Louis).

KFI (LOs Angeles) reports that its
studios are always filled with boxes of
oranges, avocados, and other luseous
4ruits sent to artistes by their admirers.

So popular have wireless installations
become on Scottish fishing boats that
several hundred drifters are now, at the
start of the East Coast herring season,
fitted with receiving sets. One Of the
advantages of this; of course, is the receiv-
ing of the fishing bulletins, which are to be
broadcast regularly this summer from the
Aberdeen station twice a day on Tuesdays,
Wednesdays, Thursdays, and Fridays.

The latest venture of Glasgow's broad-
casting concert party, " The Radioptim-
ists," breaks new ground. They are to
depict, in somewhat hilarious fashion, the
long process of selection, trial, and elimina-
tion _which precedes the final putting
together of a musical'comedy.

All well-known broadcasters in the
North of Scotland, an interesting, com-
bination of mixed voices has just been
formed in Aberdeen under the leadership
of Mr. W. A. Craig, L.R.A.M. Known as

"Amateur Wireless and Radiovision." Price
Threepence. Published on Thursdays and bear-
ing the date of Saturday immediately following.
Post free to any part of the world : 3 months,
4s. 6d.

'
6 months, 8s. 9d.; 12 months,

Postal Orders, Post Office Orders, or Cheques
should be made ,payable to " Bernard Jones
Publications, Ltd.'
General Correspondence is to be brief and
written on one side of the paper only. All
sketches and drawings to be on separate sheets.
Contributions are always welcome, will be
promptly considered, and if used will be paid for.
Queries should be addressed to the Editor,.and
the conditions printed at the head of Our
Information Bureau" should be closely observed.
Communications should be addressed, accord--
ing to their nature, to The Editor, The Adver-
tisement Manager., or the -Publisher, **Amateur
Wireless," 58-61 Fetter Lane, London, E.C.4.

.111sPIPWIMPWWWWWIP.IPIPM
cvAolc.

OICS

CURRENT
FIT A

BULGIN
SIGNAL LAMP 

You will be delighted with the improvement, and the
bright ruby lens indicates clearly when the set is
switched on. Our special " Competa" Low Consumption
Bulbs only use a fraction of current.

Send for our Catalogues.
A. F. BULGIN & CO., 0-10-11 CURSITOR ST., CHANCERY LANE, LONDON, E.C.4

PRICE

2/3
OR

2/9
EACH

JUNE 1929

"The Craison Vocal Octet," the new
organisation is already booked for its first
cIohmonbein. ed appearance before the micro-

cause for protest has been given
West of Scotland listeners by news that
the- Glasgow Station Wireless Band is
being dismissed. It is -understood that the
B.B.C. policy of centralisation involves
dispensing with the services of the twenty-
eight musicians, and that from September
onwards only an octet will be provided
for 5SC.

The Wireless Protective Association
representing the American independent
radio industry, has just lodged an officia/
protest against the amalgamation of. the
International Telephone and Telegraph
Company and the Radio Corporation of
America. The Association state that the
amalgamation of the two giant corporations
represent a $5,000,000 trust and that such
a union would be a violation of the anti-
trust laws.

The Zurich broadcasting station has
adopted a special signal transmitted be-
tween programme items, namely, two bells
which are struck at intervals of nine
seconds. In this manner the station may
be identified by foreign listeners.

.7fie
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TO PERFECT RADIO

In addition to their own extensive range,
PETO SCOTT offer YOU Every Known
Radio Receiver or Component-all on

EASY TERMS
The following list is merely representative, and
we ask you to fill in the coupon below or send us

a list of your requirements.
LOCAL AND CONTINENTAL 3. Kit and valves

(see last week's issue,. Send only 12,3. Balance by
easy instalments.

"A.W." HOLIDAY PORTABLE KIT. Send 21/-.
Balance by easy instalments.

MULLARD S.G.P. THREE. Complete kit of com-
ponents. Send only 15/., balance by easy instalments.

COSSOR MELODY MAKER. Send only 10/-, balance
in 11 monthly instalments of 141.

LEADING MAKES OF H.T. ELIMINATORS from
4/7, down. Balance in 11 monthly instalments of 4/7.

EXILE 120 -volt H.T. ACCUMULAIOt S. with crass.
g-ierl nolo 6/11 .balance in I I mentisly instalottnt, of 6t11.

PORTABLES. All the leading makes supplied from 21/.
first payment.

Build your own vet the Easy Way NOW!
Our Catalogue contains all leading makes of Re..
(elvers, A-ecessories, Kits of Components for the
Home Constructor.
,11,111( olefin, In 1/1t5Caled elivelote ender Yad. stamb nowt

PETO SCOTT fr%.
Please send me your big Illustrated Lists

NAME

-ADDRESS

A NV 29,6

Free Demcmtrat on: en' Advice by Cnaldiel Engineer; at
our Shop; :-

77 City Road, London, E.C.1
62, HIGH HOLBORN, LONDON, W.C.1.

4, MANCHESTER STREET, LIVERPOOL.
33, WHITELOW ROAD, CHORLTON-CUM-HARDY,

MANCHESTER.
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ON
RULES -Please write distinctly and keep to the point. We reply promptly by post. Please give all necessary details. Ask one
c.uestion at a time to ensure a prompt reply, and please put sketches, layouts, diagrams, etc., on separate sheets containing your name
End address. See announcement below. Address Queries-AMATEUR WIRELESS Information Bureau, 58/6r Fetter Lane, London, E.C4

Outdoor and Frame Aerials.
Q.-Using a screen -grid valve set with an

outdoor aerial, will it be possible to separate
stations working on the same wavelengths such.
as, for instance, Liverpool and Swansea, Edin-
burgh, Stoke, or Bournemouth? If not, will the
directional properties of a frame aerial be of any
use in this matter?-G. H. (Walsall).

A.-It is very doubtful whether an outdoor
aerial would be of any use in the separating of
such station signals. A frame aerial will cer-
tainly be an asset, as only by using a franie
aerial will there be any possibility of receiving
such stations' transmissions clear of each other.
Pointing the frame aerial in the direction of
the station. it is desired to receive will enable
the operator to tune in the station, provided
it is within the normal range of the receiver
-L. A. C.

A TECHNICAL NOTE
Flux and Faulty Connections.

Quite recently an amateur complained that a
receiver built according to a published design
would" not give one half of the results claimed
for it. - The trouble appeared to bt very, weak
signals from stations which were normally
received at good loud -speaker strength, and
occasional cracklings. The accessories were

tested in another receiver and proved to be
quite satisfactory. Also, a number of the
components had been taken out and tested in

QV.VVV/VVV0V/VVVVVP
When Asking
Technical Queries

PLEASE write briefly
and to the point

A Fee of One Shilling (postal order
or postage stamps) must accompany
each question and also a stamped
addressed envelope and the coupon
which will be found on the last page.
Rough sketches and circuit diagrams
can be provided for the usual query fee.
Any drawings submitted should be sent
on a separate sheet of paper. Wiring
plans and layouts cannot be supplied.

dAA4\AA4NAAA/A4VVO\A
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another receiver already giving good results.
All of the components used in the set had been
employed at various times in other receivers,

except for certain components which were new,
and these had been tested.

The amateur in question was positive that
the design of the receiver was. faulty, and
nothing would convince him otherwise. Event-
ually, a personal test of the receiver was under-
taken, and the trouble was traced to the valve
holders. True, these had been in use in another
receiver and the wires connected to the holders
were originally soldered. In the new set, the
wires had been clamped under the terminal nuts
to facilitate their further use. In the original
soldering process, the flux had been allowed to
run underneath and between the terminal
screw and the metal spring, with the result that
poor contact existed between these points.
This was not detrimental with the actual
soldered connection, but was the cause of the
entire trouble when using the terminal nut for
connection purposeS.

After taking each valve holder to pieces,
cleaning away the flux and polishing the sur-
faces of the terminal heads and the metal
springs, the receiver gave very satisfactory
results. This little difficulty, we believe, is
similar to that experienced by many home
constructors. Before putting previously -used
parts into a new receiver, readers are advised
to make sure that all contact surfaces are clean.

(talteA's
filovNeintou.

N C C 207
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bOMINION

BROWNIE are now prolucing 2,000
Dominion Vernier Dials a day.

That is why it is possible to offer this
high-grade dial at the wonderful
price of 3/6.
The mechanism is a special non-
bac.ash design with a reduction
ratio which makes fine tuning easy
without becoming tedious.
Obtainable from all wireless dealers
in beautifully finished plain black or
lovely grained mahogany bakelite.

Tunewell Coils
Special Notice.

An entirely new method
Dual Range Coils
provisionally patented,
bringing us letters of

Users.

Coils for the following
stock at most

COSSOR S.G.3
LISSEN S.G.3

MULLARD S.G.P.3

CLARION S.G.3

of winding
has been recently

and every post is
praise from satisfied

popular sets are in .

dealers:

Price

2 1 i`i
per pair

Dual Coils, in my Mallard
on the high

the separate coils

sample of letters

-Your
S.G.P.3, are doing wonders,
waves especially; they beat
to -a frazzle.
The above is an average

of appreciation.

Mullard Master 3, Bantam
Three,Favourite 3, etc.,
Coils, Dual Range 7/ 9

H.F. Choke for the Local and Continental
Three described in this issue, 5/9

2 -PIN COILS all sizes, from 1/6 each
6 -PIN COILS all types, from 3/11 each

TURNER & CO., 54 Station Rd., N.11

" MARCONI ROYALTIES
CONFIRMED "

(Continued from page 8.84)
comMunity to enjoy the adVantages. of 'the
broadcaSt service.

If there was a manufacturer who 'was
prepared, if granted a license on reduced
'terms, to satisfy large body of listeners
with a two -valve set at 503.,' it was
obviously in  the public interest that he
should be put in a position to do- so.

The Loewe Multi -stage Valve
In the second case, the Marconi Company

::ppealed against a decision of the Comp-
troller of Patents granting a compulsory
1.tci e to the Loewe Radio Company
enabling them to manufacture multi -stage
s=alves (that is, valves containing two or
more complete amplifying units enclOsed in
the same glass bulb). The royalties payable
by the Loewe COmpany were fixed by the
Comptroller at 7s. 6d. for each double -stage
valve and res. for each triple -stage valve.
The Marconi Company clairried to be paid
25i. for the double and 37s. 6d. for the triple
valve respectively.

In the course of evidence it was stated by
counsel for the Marconi Co. that the Loewe
Radio Company was incorporated in
April 1927, and had an issued capital of L.5o.
It was the creation of a German company
which, no doubt, had a substantial capital
at its command and was carrying on an
important business in the manufactUre of
these goods in Germany. There was
absolutely no case for granting a com-
pulsory license. The issue of a compulsory
license would not, he said, create a -new
trade and industry in this country. All it
did was to give another person the oppor-
tunity of entering an existing trade in
which there were over 2,000 manufacturing
under various patents.

For the Loewe Company it was contended
that the manufacture of the multi -stage
valve in this country was the establish-
ment of a new trade or industry in the
fullest sense of the patent law of Great
Britain. The Loewe valve was an entirely
different article from the ordinary wireless
valve. Its manufacture was not only a
new art, but a highly skilled job for which a
special factory had been built and equipped
in this country. There was a further
important consideration. Mr. Loewe had
promised to transfer to this country the
export trade in these articles to the British
Colonies, a trade which amounted to
several thousand sets per month.

It was, counsel argued, in the public
interest that an enormous number of people
who would be 'able to afford to buy the
cheap Loewe set, but who could not afford
existing sets, should have the opportunity of
enjoying cheap wireless reception through
the use of these multi -stage valves.

Judgment: The Marconi Appeals
Allowed

Mr. Justice Luxmoore's judgment was

announced on Tuesday of last week. Both
of the appeals were allowed-in the
B:ownie case the judgment recording that
"there was nothing in the evidence or in
the circumstances to establish that it was in
the public interest that a license should be
granted to the applicant. In His Lord-
ship's opinion it was impossible in the face
of the evidence to say that the amount of 
the royalty was unreasonable. The stan-
dard form of license known as A.2 was not
an unreasonable license, and consequently
the question " Has the Patentee refused to
grant a license on rearonable terms" must
be answered in the negative. The trade
generally cculd not be prejudiced by the
refusal of the license and it was impossible
to say that the Brownie Company's trade
was prejudiced by its refusal.

In the Loewe case,' His Lordship held
there was not, in fact, a definite refusal to
grant a license and the time had not
arrived for the Loewe Company to be in a
position to apply for a compulsory license
on the ground that the license offered was
unreasonable, because its terms were never
discussed. He did think, however, that
12s. 61 for each separate valve holder
would, in all the circumstances of the case,
be unreasonable, and that it was unreason-
able also to treat each multiple valve as
comprising a number of separate valves,
that was, to treat the triple Loewe valve as
the equivalent of the three separate valves,
and so impose a royalty of 37s. 61 on each
triple valve. The Comptroller had fixed the
royalty at 103. for each triple valve and
7s. 6d. each double one and His Lordship
did not think that, a royalty at this rate was
unfair. The Marconi Company's appeal was
allowed on the ground that 'there was, in
fact, no refusal to grant a license.

Easy Terms
YOU CHOOSE
YOUR GOODS
WE PAY FOR THEM

--Immediate delivery ---
No troublesome enquiries

ALL ADVERTISED GOODS
IN THIS PAPER SUPPLIED

Let us know your requirements
We will quote you per return

POST COUPON FOR BIG
ILLUSTRATED LIST NOW !
Name

Address

Send to A \N 2) G

NEW mine5 SALES CO.,
56 LUDGATE HILL, LONDON, E.C.4

'PHONE - CENTRAL 2716
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On the short waves you can
pick up America-even on
your one- or two -valve set.

But remember that short-
wave success depends upon
the coil-make it certain-

fit

REGD.

SHORT - WAVE COILS

LEWCOS
RADIO

COMPONENTS
are available at

7, Playhouse Yd.,
Golden Lane,

London, E.C.I.

Lewcos Ceils are
available for the
MUELARD S.G.P.

MASTER 3
235, 530 metres.
Ref. A.M.5 - 10/-
1000 2000 metres.
Ref. A.M.20 - 10/ -
Six Pin Bases. Ref.
S.P.B. - - - 2,9

1

I,I '41,

DURAI

PAPER CONDENSERS
All capacities from .01 upward..

.01 to 1 each 2.-

.125 and .2 ... each 23

.25 and .13 each 2.5
.4 and .5 ... each 2 6
10 each 2/6 2.0 each 3 1,
Othr iwicei on apn!kati,,.

MICA CONDENSER
Type 610

.00005 to .000) ... 2/6

.001 to .005 ...

.007 to .009 3 6

MICA CONDENSER
Type 620

.00005 to .0000 ... 2/6
.001 to .006 3,'-
.007 to .000 3/6

MICA CONDENSER
Type L 773

- 4 - .1 - 8;5
.5 - 37;6

nicrined!ate Cvpao;tils at
proportionate priee3.

"TOREADOR SCREEN -GRID FOUR." This set
incorporates the latest developments in Receiver
design-full constructional details free on request.

DUBILIERFIXED CONDENSERS

THE LONDON ELECTRIC WIRE COMPANY If unobtainable from your dealer, Ogii, Dabilier Condenser Co. 1925)

AND SMITHS LIMITED .
write direct to us giving pis name 0 A Ltd.. Ducon . Works, Vtctort a

and addaess. tiff - Road, N. Acton, London, W.3.

Church Road Leyton, London, E.10 @244

Advertisers. Apprec4delifintioAt f `A.141.'-' with Your Order
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1LF TRANS FORME ItS

N the early days of Broadcasting, the
coils for most of the well-known Low

Frequiency Transformers 'were wound by
VARLEY. At that time we were one
of the very few firms who could claim
to have any experience in the design and
production of Transformer Coils, and
other manufacturers were not slow to
take advantage of our experience and to
profit by the resources we were able to
place at their disposal.

The design of L.F. Transformers has
been in no way neglected by us in the
intervening years, the fruits of the research
and the experience gained during those
years have been concentrated in the design
and production of the most up-to-date
Low Frequency Transformers-two of
which are even now on the eve of being
released to the public.

Full particulars will be published later.

.;
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