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UNIFORMITY EFFICIENCY LONG LIFE

BETTER RADIO
RECEPTION

Be a critic for once. Switch on your Set
and listen-listen critically. Is the bass
rich and full-is the treble brilliant, clear
cut ? Can you get the volume you want?
And will it bring in the stations it used to?

it's a simple matter to make your Set
like new again You can easily give it
a new lease of life. With the right types
of Cossor Valves (your dealer knows
them) you can improve its performance
out of all recognition it's
whii a difference they make.

Send for a free copy of the 40 -page Cossor
Valve and Wireless Book which contains a
wealth of interesting and useful information
including Radio Definitions-Useful Circuits
-List of Stations. etc. Please use the Coupon

2.110LT TYPES
Type Filament

Amos
Anode
Volts !roped FA1,,,P,

Mutual
Conductance Price

*215 S.G. '15 120-150 300,000 330 1.10 16,6
*220 S.G. 2 120-150 200,000 320 1 60 1616
*220 V.S.G. 2 120-150 110,000 - 1.6 1616

210 R.C. 1 75-150 50,000 40 0.8 2/ -

*210 H.L. '1 75-150 22,000 24 1 10 7/ -

*210 H.F. -1 75-150 15,000 24 1.5 7/.
*210 DET. . -1 75-150 13,000 15 1 15 7/-
210 L.F. 1 75-150 10,000 14 1 4 7/-
215 P. 15 75-150 4,000 9 2.25 019

220 P. .2 75-150 4,000 9 2.25 8)9
220 P. -A. 2 100-150 4,000 16 4.00 19
230 X.P. '3 100-150 1,500 4.5 3.00 16-
230 P.T. -3 100-150 - - 2.0 17/6
220 H.P.T. 2 100-150 - - 2.5 17/6
220 P.T. 2 100-150 - - 2.5 1716

210 D.G. .1 75-100 27,000 5 1 0.19 20/-
240 B. '4 120-150 CLASS . 8 " AMPLIFICATION 141-

k These Valves available with or without Metallised Bulbs.

To A C. COSSOR LTD.
Melody Dept.,

Hight:wry Grove.
London, N 5.

Please send me free
cr charge, a copy of
the 40 -page Cossor
Value and Wireless

Name

Address

hook 13.I T. Po.uc. 117131.

COSSOR
VALVES

KINGS
OF THE

AIR

A. C. Censor Lad., litgabitry Grove, London, N 5 Depots at Birmttasharn, Brant,
Leeds, Liverpool, Manchetter, Newcastle, Sheffield, Belfast, Carda,1 and Dublin.

V 3042.
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ROUND the WORLD of WIRELESS
Still Forging Ahead

THE number of receiving licences In force
in Great Britain at the end of May,

1933, was 5,576,500 owing to an increase
of 289,400 during that month. The six
million mark should be reached very soon
and the Radio Exhibition in August, no
doubt, will give us a good start towards the
seventh million. Great Britain is " well
away " at the top of the list of European
broadcasting systems.

National Broadcast of a German Trial
IN one of the Berlin Law Courts the
1 Ministry of Propaganda, similar to
the custom prevailing in Russia, has
installed microphones in order that the
proceedings may be recorded and later,
at a more convenient hour, broadcast
through the transmitters.

Tuning by Light
ACCORDING to the New York

Times, Paul MacGahan, an en-
gineer of the Westinghouse Electric and
Manufacturing Company of America,
has invented a " shadow " meter which
greatly facilitates the accurate tuning of
a wireless receiver. The gadget consists
of a small rectangle of transparent
material in the front of the cabinet,
over which a, shadow travels, as the
,station is tuned in. At the outset the
darkened line is a broad ono which
gradually narrows as the set is tuned
' close to the desired frequency: The
meter itself is formed by a small alumini-
um vane which is mounted on a moving
coil and in front of which a small shutter
has been secured which masks the rays
cast by a small lamp. In its normal
position, namely, between stations, the
shutter blocks out the light rays and thus
provides a wide shadow. As the condenser
dial is turned and the set tuned, the small
vane revolves until at the moment sharp
tuning has been reached ; the shutter is
almost parallel to the rays of the lamp thus
casting the narrowest shadow or hair -line
on the meter dial.

Teaching Americans the Technique of
Speaking

AT Georgetown University, Washington
(D.C.), special classes have been

formed for training students in the tech -

r
I

I

I

nique of speaking before the microphone.
In this way, it is believed, public speakers
may be trained, as for radio talks slovenli-
ness in speech must be completely avoided.

Linking Up Swiss Radio

THE'
Swiss broadcasting system, with

the recent addition of Monte Ceneri,
has now permitted the interlinking of Hero-
miinster, Sottens and Radio Lugano not

14.M.111111141411.04111.111.1

THE STANDARD-
" Practical Wireless " on September 24th
last created an entirely new standard in radio
journalism. It guarantees receivers described
in its pages to function in the manner claimed,
and to give free advice to every reader !

THE STYLE-
It is naturally a source of extreme satisfaction
to us to observe that so many of our features
have been copied, thus paying tribute to our
originality and enterprise.

-AND THE PACE
" Practical Wireless " always publishes first-
hand information ,on the latest developments
immediately they are available to the public-
not before ! An inspection of our pages to
date will show that we faithfully observe our
duty to the reader in providing accurate and
up-to-date information-in a phrase, real,
reliable, and unrivalled reader service ! We
shall continue to watch and to safeguard the
interests of the home constructor !

1,1111111.114MINIIIIMilo

only with the principal Swiss centres but also
with cities in neighbouring countries.
Special pupinized cables through Geneva
and Lausanne will allow concerts from
Paris, Lyons, or Marseilles to be broadcast
through Sottens ; Basle feeding Bero-
munster, connects Switzerland with Stras-
bourg or Frankfurt -am -Main ; Zurich with
Stuttgart and Berlin, or through St. Gall
with Vienna, and Monte Ceneri through
Lugano can transmit programmes emanat-
ing from Milan and Rome. In( addition, the
Post Office authorities have organized a
service which will allow 300,000 telephone

subscribers to listen to these radio enter-
tainments.

Monte Carlo on the Air
OWNERS of wireless sets capable of

receiving distant and low -powered
stations should tune into Nice-Juan-les-
Pins (249.5 m.) on the evening of July 8th,
when the studio will relay a concert from
the Terrace of the Monte Carlo Kurmal.

The station proposes to carry out a
series of similar relays during the season.

German Interval Signals
ALTHOUGH, for the majority of its

broadcasts, Nurnberg relies on
the mother station, Milmich, for its
programmes, the two studios have
different interval signals. Nurnberg
has adopted a five -note phrase from The
Mastersingers, and Munich a short theme
from Wagner's Parsifal. Both are given
in the form of bells.

Tuning in the Brewery !
SEVERAL of the Milwaukee and St.

Louis breweries have installed
wireless transmitters at Headquarters
for the purpose of direct communication
with their motor lorries. In this man-
ner, cars fitted with receivers can
receive immediate instructions regarding
the delivery of beer. In some instances,
these motors possess apparatus allowing
them to remain in conptant touch with
the brewery.

Radio Tessin's Interval Signal
THE Monte Ceneri transmitter now

testing temporarily on 1,145 m., as
an interval signal has adopted the chimes
of the bells of the Campane di Pazzalino,

an old church in its immediate neighbour-
hood.

Through Strasbourg to Verdun
THE Strasbourg studio is widening its

sphere of action and promises during
the summer a series of interesting relays of
celebrations taking place at Metz and
also at Verdun. Unfortunately, France,
generally, is badly supplied with cables
suitable for the transmission of music, and
until special pupinized lines have been laid,
overhead cables must be used for these
relays.
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ROUND the WORLD of WIRELESS /tContinued)
French High -power Station

WORK has already been started on the
120 -kilowatt PTT transmitter to be

installed at Thourie, some 40 miles to the
North of Nantes, and it is expected that the
station will be working towards the end of
the year. If the French papers are to be
believed the number of wavelengths avail-
able in the new Lucerne Plan for France
will not permit the inclusion of special
channels for the privately -owned trans-
mitters, and on this assumption, with the
bringing into operation of Thourie, such
stations as Radio Normandie (Fecamp),
Radio Lyons, etc., may be compelled to
close down. It is further reported that the
sum of two million francs has been voted
for the reconstruction of the
Pontoise Poste Colonial short-
wave transmitter, and that the
power is to be increased from
15 to 50 kilowatts.

Belgian Railway Radio
THE great success obtained

by the installation of a
wireless receiver and loud-
speakers in one of the Belgian
expresses has induced the au-
thorities to consider a similar
equipment of a large number
of trains running on the Arlon -
Brussels-Ostende route, and
between Liége-Charleroy-Mons
and Paris. The carriages will
also be supplied with head-
phones for the use of travellers.

Jamming the Russians
APPARENTLY Soviet pro-

paganda broadcasts can
no longer beareard by German
listeners, as on evenings when
special transmissions are given
for their benefit, the Nazi au-
thorities jam the wavelengths
used by Moscow and Leningrad.
French radio fans complain that
when the Radio Strasbourg news
bulletins contain references to
German political matters, the
broadcasts are also subject to interference.
If this is the case, all the heterodyning on
the broadcast band is not necessarily
accidental

Spain's High -power Station
THE original plan for the reorganization

of the Spanish broadcasting system
is making progress, inasmuch as the govern-
ment has officially stated that the sum of
four million pesetas has been earmarked
for the construction of a 100 kilowatt
transmitter at Madrid ; it will, however,
be entirely under State control. Economic
conditions may not permit the installation
'of big stations at Barcelona, Valencia, and
San Sebastian, but a promise has been made
,to increase their power to 20 kilowatts.

Radio Toulouse
ALTHOUGH on various occasions it has

been stated that the French State
had definitely refused to authorize the
working of the new St. Agnan high -power
transmitter, it is now rumoured in Paris
that the Minister of Posts and Telegraphs
has unofficially declared that a permit may
be granted to the new station within the
next few weeks.

ir INTERESTING and TOPICAL
PARAGRAPHS

French Broadcasting Bill
NOTWITHSTANDING considerable

opposition the French Government
has succeeded in passing the new bill con-
cerning radio receiver licences and taxes
on valves, which is to provide an income for
the transmitters to whom authority to
broadcast wireless programmes is granted.
The French listener, who so far has received
such entertainments without payment,
must now pay a fee of roughly 8s. (at par)
per annum for a valve set and the equiva-
lent of 2s. 6d. for a crystal receiver. In

THE KING'S RECORD PRESSED.

A few late workers at the H.M.V. factories at Hayes looking at
the first pressing of a record of The King's Economic Conference
Speech, which was made by " His Master's Voice" and broad-

cast the same evening by the B.B.C.

addition, a tax is levied on valves; it varies
according to the value from 6d. to 10d.
per unit. In order to encourage educational

Sit3 RIF IIS
Problem No. 41.

Hepworth had a two -valve Det.-L.F. trans-
former -coupled set which gave good reception.
Wishing to increase the volume, however, he
converted the set into a three-valver with two
L.F. stages. The first of these was R.C.
coupled and the second, transformer -coupled.
After the set had been altered Hepworth found
that it would not oscillate at all on the long
waves, and only over a few degrees of the dial
on medium waves, unless a higher voltage
than previously was applied to the detector
high-tension positive tapping. Why was this ?

SOLUTION TO PROBLEM No. 40.
When fitting the grid -bias plugs to the flexible leads,

Smith had inadvertently fitted the negative plug to the
positive lead, and vice versa. Reversal of the plugs
enabled the receiver to function satisfactorily.

The following reader received a book in connection
with Problem No. 39. His was the only correct
solution received.

T. Pilkington, 1 Law Street, Accrington, Lance.

institutions to listen to lectures and talks
provided by the State studios, public schools
will not be required to pay these taxes.

Lucerne Wave Plan
WHATEVERdecisions are taken at

the Conference in respect of the
new allocation of broadcasting channels,
it is hardly likely that the amended plan
will be brought into force before January,
1934. Listeners, generally, in most conti-
nental countries will be given six months'
notice before the date on which their
stations change over to the allotted wave-
lengths. In the meantime, there is no
doubt that considerable testing and experi-
menting, after broadcasting hours, will be

carried out by individual trans-
mitters, but it is evident that
the actual "general post" must
take place on one and the same
date if chaos in the ether is to be
avoided.

Holland's 570,000 Listeners
ACCORDING to recent stat-

istics there were 280,610
owners of wireless apparatus in
Holland in April, 1933, and a
further 291,628 subscribers to
the radio distribution network.
The proportion of listeners to
population is high, working out
at roughly 7 per cent. No re-
gistration is in forc4 in Holland,
and figures relating to the num-
ber of wireless enthusiasts are
based on the membership of
broadcasting associations ; it is
therefore estimated that Holland
must possess at least another
hundred thousand or more " free
lances."

Switzerland
Plan
ALTHOUGH definite wave-

lengths have not yet been
allotted, there is a likelihood
that some alteration will be
made in the channels allocated

to the Swiss transmitters. Beromtinster,
however, will probably work on about 539
metres, and Sottens will take over the
frequency now used by that station. On
the other hand, although Monte Ceneri has
carried out tests on 1,145 metres, there is
every possibility that it may have to work
on the lower part of the broadcast band.
Vienna Retains its Position

LITTLE change is expected in the wave-
length of the new Bisamberg trans-

mitter ; it is probable that it may be told
to transmit on 515 m. as against 518.1 m., to
which, up to the present, it has been tuned.
School of Accountancy : Change of Address

WE are informed that the School of
Accountancy has removed its head-

quarters for England and Wales to Bush
House, London, W.C.2, which is one of the
most modern office buildings in Europe and,'
in its new headquarters, the school has
installed a highly efficient organization,
which must prove of great advantage to its
many students at home and abroad.
H.M.V. Move

AS from June 1st, the new address of the
Gramophone Co., Ltd., is 98-108,

Clerkenwell Road, London, E.C.1.

and the Lucerne
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" Practical Wireless "
always gives first-hand

information

INVENTING, it is true, is an art, and any
new development of fundamental
importance, based on a good and sound

new idea, is what we call an " invention."
Yet, important as it is, the good idea is
only the initial step, and sometimes more
spirit and work is involved in turning an
invention into practice, and adapting it to
the technical requirements, than in the
initial inventive idea.

So, after having found the principle of
the new iron cored coils satisfactory further
work meanwhile has been done to adapt
the new principle to the practical require.
ments of radio technique, and to utilize
the chances it offers to the utmost possible
extent.

Before describing the latest improvements
thus achieved in Ferrocart coils, the funda-
mental considerations which induced me
to create the new coils may, briefly be
outlined.

Fig. I.-An air coil has a weak magnetic
field, the lines of force are strayed out and
many turns of wire are required to attain
a certain amount of inductance.

Fig. 2.-By introducing
an iron core the field is
greatly intensified and
concentrated, therefore
much less turns of

wire are required to obtain the same amount
of inductance.

PRACTICAL WIRELESS

Physical Considerations
From a physical standpoint it is a very

simple fact that the dimensions of a coil
can be considerably reduced by winding it
on a magnetic core, while the efficiency is
increased simultaneously by the core.
Fig. 2 will demonstrate this. The air coil

Fig. 3.-In a solid iron core, considerable
eddy current losses are induced by the alternat-

ing magnetic field.

C 411

Fig. 4.-In the case of low frequency, these
eddy current losses can effectively be avoided
by building up the core of many sheet iron
laminations. As the eddy current losses are
increasing with the square of the frequency
this method cannot be transferred to high

frequency.

on 'the left, (Fig. 1.) although being large,
has a very weak magnetic field, and a great
deal of the lines of force are strayed out.
By introducing an iron core (coil on the
left) the lines of force are concentrated
and intensified ; therefore, much less turns
of wire are required to obtain the same
amount of inductance. By reducing the
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IMPROVEMENTS IN THE NEW

TUNING COILS EXPLAINED

BY THE INVENTOR

length of wire required, the ohmic resistance
of the coil, of course, is greatly reduced, and,
due to the concentration of the magnetic
field and avoiding of leakage field, any
screening cover may be arranged very
closely to the coil, and no additional losses
will be produced in it by the leakage field.

Practical Difficulties
Accordingly, you might think it a very

simple matter to make a small and highly'
efficient high -frequency coil by simply
winding it on a magnetic core. Practically,
however, it is not possible to do so ; on the
contrary, a simple test will show that the
losses of a H.F. coil are advanced enormously
by introducing a piece of iron into its
interior space. This is because very con-
siderable eddy current losses are induced
in a solid core (Fig. 3). To prevent these
eddy current losses, the core of low -frequency
transformers and chokes is built up of a
plurality of thin sheet iron plates with
intermediate insulating layers (see Fig. 4).
However, as I ascertained' by tests in my
laboratory, even this method cannot be
applied in case of high frequency, for the
eddy currents are increasing with the
square of the frequency, and so they are
one million times higher at a frequency of
1,000 kilocycles than at a frequency of
1,000 cycles. I, therefore, tried to build
up the core of insulated iron powder as per
Fig. 5, but as it is very difficult to safely
insulate the particles from each other and to
prevent capacitive coupling between the
particles, no definite success could be
obtained even by this method.

A New Idea
Having found out that neither the finest

lamination nor subdivision into pulverous
material is sufficient alone, I tried to com-
bine both methods, arranging very small

p.
Fig. 5.-A core made of iron particles mixed
with insulating material. It is impossible
absolutely to insulate the particles and prevent
eddy current losses in this way, as there are
forming dielectric displacement currents due to

capacitive coupling between the particles.
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'Fig. 6.-.4 combination of the two methods,
arranging a mixture of iron particles and
insulating material in very thin layers on an

insulating material.

insulated magnetic particles in very thin
1 layers separated from each other by inter-
iiiediate insulating layers. Already the first
tests in this line proved this method to be
very effective, and after further improve-
ments as regards insulating methods; size of
particles, etc., the Ferrocart in its present
form resulted, the structure of which is

1

shown by Fig. 6.
Coil Development

It is one thing to make a new invention,
and another to make it practically appli-
cable. So, having developed the suitable
magnetic material, the matter was not
finished, as considerable work still remained
'to be done, consisting in creating coils of
suitable construction of the new material.
Figs. 8 to 10 shows the progress made along
'this line in the last months, and the great
progress of the new coil types as com-
pared with the first toroid coil will be
' obvious. Special attention has been de-
voted to convenient construction so as to
make the adjusting and fitting as simple
as possible, and to create a compact self-
' contained inductance element. Fig. 8 is a
;toroid coil of obsolete type. It is difficult
to wind, and matching has to be effected
by inclining the two halves against each
other, putting the coil into a box and filling
up the box with a filling mass to solidify
the whole. Subsequent matching is not
'possible. Also the quantity of Ferrocart
material required is very considerable.

Fig. 9 is a modern so-called pot -coil. A
very small cylindrical coil is automatically
wound on a coil -former of insulating
material, and is perfectly enclosed in Ferro -
cart material. Between the Ferrocart pot
and the Ferrocart cover there is arranged
an air gap, and by screwing down the
centre screw this air gap is varied and the
inductance varied accordingly. Matching
can thus be effected very easily, and re-
adjusting is always possible. The shell
' coil, shown in Fig. 10, is built after the
`principles of the shell type transformers ;
the core is stamped out of Ferrocart plates
without any wastage in stamping.
Fig. 11 is an induc-
tance element em-
bodyindcoils of this
type. The coil in
Fig. 11, looking like
a little accumulator,
is fitted in a trans-
parent cover of in=
sulating material.
By a special device

moved to and fro to vary the
air gap. The terminals are
arranged in the cover. This
little inductance element can
be fitted very easily, little holes
being arranged in the bottom
and cover for this purpose.1 Also
several elements can be arranged
in the form of a coil block as per
Fig. 12, to form a band-pass fil-
ter unit or a short long -wave set.

As is well known, in modern
multi -stage receivers with one
knob control, it is very impor-
tant to have accurately
matched inductances. In case
of air coils, matching has to be
made when winding the coils,
by removing some of the wind-
ings. Subsequent matching of
the screened coils fitted in the
receiver cannot be realized
with air coils, though this would

FC
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Fig. 7.-The `'small local eddy
currents forming in the compound
mass due to insuOcient insula-
tion and capacitive coupling,
are locked up by the intermediate

insulating layers.

C -

Fig. 9.-A pot coil. The wire coil (C) is
completely enclosed in Ferrocart material (F).
By handling the centre screw (S) the Ferro -
cart cover (FC) is approached to the core (F)
and the airgap (a) is varied accordingly by
pressing together the rubber ring (r). The
inductance easily can be matched after the
coil is fitted in the receiver, which is a further
important advantage of the new coils over
air coils and the old Ferrocart coils.

Fig. 10.-A shell coil which is very useful
from a practical point of view. The thimble

gives a comparison of the size.

be the ideal way of trimming the set. With
the latest construction of Ferro -
cart coils, on the contrary, this
ideal method can easily be ap-
plied, and I consider this a
very appreciable additional ad -

Fig. 8.-The first type
of coils with Ferrocart
core. The coils of this
kind are inconvenient
to be wound and
matched, and although
by far superior to air
coils they are still rela-
tively clumsy. Sub-
sequent matching is not
possible as they must
be made stable by
putting them into the
screening box and filling
up the box by a filling

mass.

Fig. 12.-Several of the coils of Fig. 11 can
be combined in form of a coil block to form
a band pass filter unit or a short long -wave set.

vantage of the! new coils over air coils,
being of greatest importance from a
practical point of view. Comparing
the latest types of coils with the
first toroid coil, it will be evident that a
further important step forward has been
done by creating these new types of coils,
augmenting considerably the superiority of
the new principle of coil construction. The
primary advantage of the new coils, of
course, consists in their low losses. As
you know well, decreased losses mean
reduced damping, and so improved selec-
tivity, which is the most important property
of a modern receiver.

In conclusion I may point out I always
was convinced that, in spite of the rapid
progress already realized in the last decade
in radio technique, there remained still a
wide field open for improvements in the

ommorstw components of radio receivers.
Starting from this contem-
plation, I developed the
Ferrocart coils, and I feel sure
further progress will follow.

the magnetic bridge b c dwhich is to close the Fig. 11.-An inductance element consisting of a shell type core (a), the wire coil (b), the magnet
magnetic path of transparent casing of insulating material (d), and the transparent cover of insulating material (e).
the core can be element is shown at (f).

a-
bridge (c), the

The complete
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AS short-wave broadcasting continues
to increase in popularity, there is a
rapidly -growing demand for all -

wave receivers, that is, receivers which
will tune, not only to the ' medium and
long -wave bands, but also to the short and
ultra -short waves. Innumerable difficulties
present themselves when an attempt is
made to design sets of that type, but there
is no doubt that they will have to be
solved in the very near future, if broad-
casting is to continue at its present rate of
progress.

Of course, it is a simple matter to receive
short-wave stations on a standard long -
wave set by using an adaptor or converter,
but this is not sufficient ; the system is
clumsy and inconvenient. I have for some
time been interested in the, problem of all -
wave receiver design, and have experi-
mented with a number of different arrange-
ments with varying degrees of success.
It is at once evident that an all -wave
receiver must be in the nature of a com-
promise, since the circuit requirements
on wavelengths below, say, 100 metres
are somewhat different to those higher up
the wavelength scale. At the same time,
I have found it quite possible to make an
instrument which shows a high degree
of efficiency on the longer waves, and yet
which will give good reception of the
more powerful short-wave stations. I4
am quite convinced that at present it is
impossible to design a reasonably priced
set for home construction that is equally
efficient on all wavelengthS- between 15
and 2,000 metres, but I think that if the
advantage of fairly good S.W. reception
can be combined with very good reception
on higher wavelengths, without appreciable
extra cost, it is worth having.

Quite naturally, the most important
components in an all -wave set are the tuning
coils, but the high -frequency chokes must
also be designed specially for the work
they have to do. I have therefore worked
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all -wave tuner.

out a fairly simple tuner
form of construc-
tion both for a
tuning coil and
for a choke, and it is pro-
posed to describe these com-
ponents so that you can try
them for yourself.
The Tuning Circuit

Before dealing with the
constructional work, it will
be best to explain the general
features of the tuner by re-
ferring to the circuit diagram
of Fig. 1, which shows it
connected up in} a Det.-L.F.
circuit. There are three
tuned windings, short-wave,
medium -wave, and long -
wave, and these cover wave-
length ranges of about 20 to
50 metres, 250 to 550 metres
and 900 to 2,000 metres
respectively, when tuned by
a good (low minimum capa-
city) .0005 mfd. condenser.
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Fig. 3.-This sketch gives details of the"universar long and short-wave H.F. choke.
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4LIVAY E C E VER
In this Article the author tells you how to make a

for long, medium, and short waves, and also how
to make a "universal" H.F. Choke
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Fig. I.- Circuit diagram of a det-L.F. receiver using
the all -wave tuner described.

A second short-wave tuning range could
have been added, but it was considered
that the extra complications involved would
not be worth while in view of the fact
that nearly all S.W. broadcasting takes
place on wavelengths below 50 metres.

By pulling out the knob of the three-
point switch marked Si, the two larger
windings are short-circuited and the set
tunes to the short -waves. When SI
is pushed in, the single -pole switch 52
gives long waves (knob pushed in) and
medium waves (pulled' out).

Reaction
The reaction circuit is unusual and

interesting, since two separate windings
are joined in series " through " a
.0002 mfd. variable condenser.
Thus, when the tuner is set to
short -waves, one reaction wind-
ing is short-circuited by switch
Sl, and the moving plates of the
reaction condenser are connected
to earth. By using this arrange-
ment the switching system is sim-

plified and hand capacity troubles are
avoided. To ensure that reaction control
shall be equally effective on every waveband
a " universal ' H.F. choke is employed.
This really consists of a long and short-wave
winding connected in series, but no switch-
ing is required because the S.W.. winding
is ineffective on long waves, whilst on
short -waves the H.F. currents are kept
well in check by the S.W. winding.

Making An All -wave Tuner
The form of construction employed for

the all -wave tuner is perfectly simple
and straightforward, as can be seen from

(Continued overleaf)
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Fig. 2, and differs only from that of the
usual dual -range tuner in so far as two
extra windings are added.

The materials required are :--
One 4in. length of No. 12 " Becol " 8 -

ribbed Ebonite Coil Former 21in. (outside)
diameter.

Seven 6 B.A. Terminals, with soldering
tags.

loz. 36 s.w.g. Enamelled Wire.
One Short Length 18 s.w.g. Tinned Cop-

per Wire.
First of all the ebonite former must be

prepared by making three sets of notches
in the ribs at the positions indicated in
Fig. 2. These are each *M. wide and
*in. deep, and can easily 4,,,/
be made with a small file,
unless a lathe is available,
in which case the task
will, of course, be still
further simplified. When
doing the work by hand,
it will be found that it can
be carried out most ac-
curately by making a small
cardboard template like
that shown as a detail to
Fig. 2. This can be laid
against the edge of each
rib in turn, while the
notches are filed 'out.
Next, seven *in. holes
must be made round the
upper end of the former to
receive the 6 B.A. ter-
rninals.

*finding the Tuner
Having prepared the x.ernz Choke

former, winding can be Fig. 4. Pictorial wiring plan for the In regard to
'commenced. Start by Tuner and H.F. Choke described. the " universal "
making two very small H.F. choke ; the
holes near one of the lowest notches, materials required are
anchor the end of the 36 gauge en- One 3M. length of No. 2 " Becol " 6-
amelled wire in these, and leave a length ribbed Ebonite Coil Former lin.
of about six inches on the inside of the (outside) diameter.
tube. Now wind 75 turns in the bottom 1 oz. 38 s.w.g. Enamelled Wire.
set of notches, pass over the second set One Short Length 36 s.w.g. d.c.c. wire.
and put on another 75 turns. This Two 4 B.A. Terminals, with soldering tags.
completes the long -wave tuning coil, so The arrangement of the windings is
two more small holes must be made and illustrated in Fig. 3, from which it can be
the wire anchored in these. The combined seen that the long -wave portion is divided
long- and medium -wave reaction coil into six sections, each of which is placed in
comes next and is wound in the third set a notch fin. wide by, *in. deep ; the
of notches. This winding must go in the short-wave portion consists of a single
opposite direction to that of the tuning layer wound in a *in. deep groove
coil and consists of 65 turns of the 36 gauge long. First of all, then, the notches can
wire ; the ends can be anchored as before. be made with a saw, again using a template
The medium -wave tuning coil is wound as as a guide, and the grooves are taken out
a single layer on top of the ribs and starts with a flat file. The terminals are next
fin. away from the reaction winding. fitted into the ends of the former, which has
Forty-five turns are put on in the same a *in. hole running through it. If a 4 B.A.
direction as the long -wave tuning coil, the tap is available, the ends of this hole may
ends being secured in just the same way be threaded by that means, but alternatively,
as those of the other windings. the terminals will make their own thread

We next come to the short-wave reaction
coil, which has six turns of 36 gauge wire
wound in the same direction as those of
,the other reaction coil (that is, opposite
to those of the tuning coils). Lastly, the
short-wave tuning coil is wound. Only
four turns of 18 gauge tinned copper wire
are used for this, and they are taken in
the same direction as the turns of the other
two tuning coils. They are wound over
the ribs, but instead of being touching
each other, a space of about tin. is allowed
between them. The wire should be kept
quite tight while winding, and, to prevent
subsequent slipping of the turns, it is well Tuner and Choke Connections
to melt a spot of sealing -wax over them All connections for the tuner and choke
where they touch the edges of the ribs. can be followed by making reference to

And now the ends of the various windings Fig. 1, but to assist those few readers who
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can be soldered to their respective terminals.
To avoid confusion it is -best to do this job
systematically, starting at the -bottom of
the former and working upwards. Pull
each wire so it is just taut and then cut it
off to such a length that it will comfortably
reach the terminal ; scrape off the insulation
and apply a spot of solder after lightly
smearing with flux. It will be noticed
that two wires go to each of terminals 2,
3 and 4 ; the ends of these can conveniently
be twisted together before soldering.

That completes the constructional work
and the all -wave tuner is now ready for
use. The easiest way to attach it to the
baseboard is by means of a wooden disc

diameter and fin. thick. This can
be screwed in position and the ebonite
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former will be a
tight fit over' it.

wee Reaction Condenser.

if a little force is used.
Solder the end of the 38 gauge enamelled

wire to the terminal nearest the slots and
then wind on 1,050 turns, putting 175 in
each slot. After filling the last slot, solder
the end of the 38 gauge wire to one end
of the 36 gauge (double cotton covered)
wire and put a single layer winding of the
latter in the llin. long groove. If the
turns are kept close together, it will be
found that just about 100 can be fitted in
the space provided. Finally, cut off the
wire and solder it to the second terminal.

Making the H.F.

July 10, 1933

still fight shy of eircuit.diagrams a pictorial
wiring plan showing the detector valve
only is given in Fig. 4.

The .0001 mfd. pre-set condenser in
series with the aerial lead is absolutely
essential since, without it, the set would
probably fail to oscillate on the short-wave
band. It is also of particular importance
that the .0005 mfd. tuning condenser
should be a really good one designed on
" low -loss " principles and having a low
minimum capacity. A bakelite dielectric
condenser, though it might be perfectly
satisfactory on wavelengths above 300
metres, is quite useless for short-wave
work. A good slow-motion, or vernier,
dial must be used with the condenser, and
one giving a ratio of about 100 to 1 is to be

preferred. As an alter-
native to the vernier
dial, a .00005 mfd. vari-
able condenser might be
connected in parallel
with the normal tuning

condenser, and this can
os then be used for " search-

ing " on short waves, after
making a rough adjust-
ment on the .0005 mfd.
component.

The reaction condenser
may be of either the air -
or solid -dielectric pattern,
either kind being equally
effective.

Notice the H.F. choke
connections ; the terminal at the short-
wave end must be joined to the plate
terminal on the detector valve holder.

Although only a Detector-L.F. circuit is
given, it would not be a difficult matter to
arrange two similar tuners in an S.G.
circuit and in that case the reaction windings
of the aerial tuner would not be used.
Ganged tuning is quite out of the question
for short-wave reception.

14Mr0.101.0.1N NNW

A SWITCH IMPROVEMENT
AMIIIMM.1.1.410MiNIMNIMMI

PUSH-PULL
switches often give trouble

after a time owing to faulty contact
between the springy metal strips and the
plunger. This deterioration can be very
largely avoided by enclosing the switch
in an airtight case. I have found that

certain kinds
of shaving-
soapcontain-
ers (made of
bakelite or
some similar
material)
form excel-
lent cases for
this purpose.
The method

of adap-
tation is
shown in
thesketchwhich
almost

explains itself. Three
holes are drilled in the
base of the container

-a central one for the fixing -bush, and two
others for the connecting wires to enter.
After mounting the switch and connecting
up the wires, the holes through which they
pass are sealed up airtight with a little
melted wax. The cover is then screwed
on, making the whole switch assembly
completely dustproof and damp-proof.-
N. HURST (Wimbledon).
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MOST interesting results can often
be obtained by taking a receiver
away from its normal surroundings.

If you live in a big town, you will almost
certainly find that the performance of
your receiver is far better when you take it
away from the confines of houses and
streets. Modern flats, in particular, contain
steelwork in their structure which is
definitely inimical to long-distance reception
with anything but the most powerful set.

Apart from these considerations, a
groat deal of enjoyment can be obtained
from listening to the programmes under
out-of-doors conditions. Take your re-
ceiver with you when you go off in the car,
and you will have a pleasant companion
to provide you with entertainment when
more active occupations begin to flag.

When you pack up the receiver, do not
forget that you must take an aerial -earth
system for it as well. If you go by car,
you will almost certainly use the car
batteries for power supply, so that you
need not worry about weighty accumu-
lators. But an aerial- you must have,
and a last -moment makeshift with odd bits
of wire is rarely satisfactory. Even the
receiver with a built-in frame aerial will
have a wider range, and will give improved
signal strength with the addition of a short
external aerial, and an earth connection.
For the receiver which has no frame
aerial you must provide an adequate
overhead aerial to replace the one at home,
or you will be disappointed.

There is no need to take out with you a
coil of the usual 7-22 aerial wire, nor to
be equipped with an elaborate mast.
This wire is awkward to handle, owing
to its stiffness and its liability to kink,
and it calls for insulators. The handiest
wire for the picnic aerial is the stranded
rubber -covered flexible cable, which is
commonly used . for leading in from the
overhead aerial to the house.

Equipment Necessary
Here, then, is the whole equipment,

which does not really need any preparation
before you start : A 50ft. or even 100ft.
length of the rubber -covered cable, a
'broomstick or stake, 5ft. to 6ft. long,
pointed at one end, 3 or 4yds. of stout
string, two wooden pegs, and a large clasp -
knife. If you cannot lay your hand on
the last-named item, a large meat skewer,
or similar metal spike, will serve. This
list provides for every emqrgency. In
practice you will be able to dispense with
one or more of the components, . according

Some Useful Hints on Outdoor Reception.
By A. V. D. HORT.

to the conditions in the places where you
have your picnics.

Fig. 1 shows you how to arrange your
aerial and earth, using all the parts men-
tioned. In this way you can put up an
excellent temporary aerial in open country,
when there are no trees or posts handy
for your purpose. Proceed as follows to
erect the aerial. Choose the spot for the
receiver, and put a peg in the ground close
to it. Attach to this peg one end of the
cable, using a " clove hitch " to secure it
(Fig. 2), and leaving a spare foot or two
of the cable to go to the aerial terminal.
Run out the cable to its full length, secure
the free end to the stake-again with a
clove hitch-push the pointed end of the
stake into the ground, knock in the second
peg in a dead straight line with the aerial,
and guy the stake to it with the string.
No extra insulators are required, as the
rubber covering of the cable is quite

will hardly be able to find the accurate
direction without a map and compass,
but even an approximation will help.
Similarly, if interference is bad from
one station, place the aerial at right
angles to an imaginary line between your
position and the station, as indicated in
Fig. 3.. Of course, if the wanted and
unwanted stations lie in the same direc-
tion or in opposite directions, you must
simply do the best you can by careful
tuning.

The aerial system illustrated in Fig. 1
need only be used in its entirety in an open
situation. You can do much better than
this with the same equipment, if conditions
are favourable. You can raise the far
end of the aerial by fixing to a convenient
tree. Tie the string to the cable, and
one of the pegs to the end of the string,
and sling it up over the highest branch that
you can reach. Again, you will usually
find it better, especially on short waves,
if you put the receiver itself, not on the
ground, but in your car or on a box or
table.

Fig. 1.-The complete aerial -earth equipment.

adequate for a temporary aerial of this
sort. So long as the staying peg is truly
in line with aerial, it will hold up the " mast"
quite safely without extra pegs at the sides,
unless, of course, there is a very strong
side wind.

Aerial and Earth " Hook-ups "
The earth lead is a yard of the same cable.

Bare both ends of this lead, and connect
one end to the earth terminal of the receiver.
Open the smaller blade of the clasp -knife,
wind the other bared end round it and close
the blade on the wire. The
large blade pushed well into
the ground will give you an
earth connection which,
under most conditions, will
prove quite satisfactory.
In very dry weather, damp
the soil round the knife, if
you have the water to
spare !

A long, low aerial of this Fig. 2.-A clove
kind is, to a certain extent, hitch shown
directional. To get the loosely tied. To Statce
best results from a given finish, press the ° Arepuit
station, arrange the aerial two loops together
so that it points directly and pull the free Fig. 3.-How to arrange the aerial to
away from the station. You ends. avoid interference.

&newer, Cabe
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The stranded cable gives you an aerial
wire which should continue to give good
service for a long time. In a real emer-
gency, if you have nothing else, you can
use ordinary cotton -covered wire, about
18 s.w.g. Wire as fine as 26 s.w.g. will
do, with the added convenience that you
can easily put a coil in your pocket; but
handle this fine wire cautiously, and do
not try to pull up your aerial too tight.
The Earth

There are many possible variations for
the earth connection. On sandy soil,
where it is difficult to make a good connec-
tion with a short spike in the ground,
driving the knife, with the lead attached,
into the trunk of a tree will often help ;
the roots of the tree spread out over a wide
area, and the sap is a sufficiently good
conductor for the purpose in hand.

To /nter.fer zng Station

E3
Atz,ce 7 Vet,



508 PRACTICAL WIRELESS

OF all the short-wave receivers in use
to -day (and there must be many
thousands) it is more than probable

that something like eighty per cent. of
them employ the same circuit arrangement.
The reason is, no doubt, that the Reinartz
circuit, shown in Fig. 1, has become so
popular that no one thinks of trying to
improve upon it. But despite the un-
disputed efficiency of the Reinartz circuit
there are others which are better in many
respects, and with which every short-
wave enthusiast should experiment.

The Hartley Circuit
The first of these which comes to my

mind as a real old favourite is the Hartley
circuit, shown in Fig. 2. This was actually
developed before the days of broadcasting,
and was intended for transmitting purposes.
It is, nevertheless, a particularly good
arrangement for a short-wave receiver,
principally on account of the ease of re-
action control which it provides, but also -
because of its simplicity and adaptability
for experimental use. You can see from
Fig. 2 that a single winding acts as com-
bined aerial, grid and reaction coils. The
whole winding is tuned by the usual
.00015 mfd. condenser, but only one half
is connected between grid and filament
of the detector valve. The "top " end
of the coil is connected to the anode
through a .0001 mfd. pre-set condenser,
which provides the necessary feed -back or
reaction. As a matter of fact, an ordinary
variable condenser could be used in this
position, when it would serve as a reaction
control. But it is found better to employ
a condenser connected between the anode

and earth (marked C.3) for the
latter purpose. This gives what

.0001Pre5et
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The Author Here Describes the Hartley and Armstrong
Super -Regenerative Circuits. By FRANK PRESTON, F.R.A.

is known as " throttle " control due to the
fact that as its capacity is increased, reaction
is " throttled " down, since part of the
amplified H.F. currents appearing in the
anode circuit of the valve are allowed to
leak away to earth instead of passing back
into the grid circuit. It can thus be seen
that the reaction control works in the
opposite direction to the more usual one,
the degree of feed -back being increased
by reducing the condenser's capacity.

 /=/.41.

.0001 Pre -Set

MT.*
Ci1s-

Phones
Or

FIF7C.

Fig. 1.-The " Reinartz
circuit, which is most
popular for S.W. reception.

LT.÷

LT-

Making " Hartley " Coils
Almost any type of S.W. coil can be used

in the Hartley circuit, but it must, of course,
have a centre tapping. For experimental
purposes, however, it is much better to
make up a few coils like that shown in
Fig. 3. Bare 16 -gauge wire is employed,
and this is first wound round a 2in. diameter
former, which may consist of a bottle or
cardboard tube. After winding, the coil
is removed, when it will expand to about
2 ins. diameter, due to the springy nature
of the wire. The turns are then rigidly
fastened together by means of four strips
of ebonite, as shown. All con-
nections may be made by means
of crocodile clips, or terminals
can be soldered to the wire
if desired. Instead of joining
the aerial lead directly to the
grid end of the winding as
shown in Fig. 2, it can be tried in
various positions along the coil.

A coil consisting of 4 turns
will cover a wavelength range
of approximately 15 to 30
metres, whilst one having 8
turns will tune from about 28 to
60 metres. Others to tune up
to 100 metres or so could be

referred to on this page as an made by using proportionately Fig. 3.-A convenient way of making coils for
excellent and simple arrangement. larger numbers of turns, but circuit.

C2.
.000I Pre -Set H.T.

Phones
or L.r.

RFC.

C.3
-0002

LT.*

4111..

LT-

Fig. 2.-The "Hartley" circuit,

these will not generally be required since
most of the more powerful stations work on
wavelengths below, roughly, 50 metres.

Preventing Hand Capacity
Perhaps the greatest objection to the

" Hartley " circuit is that the tuning
condenser is " in the air " (not connected
to earth), and this is liable to cause hand
capacity unless precautions are taken.
The difficulty can best be avoided by
operating the condenser through the medium
of an extension spindle, and using a
vernier dial provided with a metal screening
plate which can be earthed. On com-
pleting the receiver, condenser C.2 should
first be adjusted to its most suitable
position. This is done by setting both the
reaction condenser C.3 and the tuning
condenser C.1 to 90 degrees and screwing
down the knob of C.2 until oscillation just
commences. After this, C.3 will provide
full control over the whole waveband.

Another particularly interesting circuit
is that known as the Armstrong Super -
Regenerative. This also was first " in-
vented " before the days of broadcasting
by an American engineer named Major
Armstrong. The Super - Regenerative
circuit met with a fair measure of success
as a medium -wave receiver some ten years
ago, but although it was extremely sensi-
tive it suffered from the serious objection
that it was " noisy." That is, in addition
to the signals which it brought in, there
was a continuous " hiss forming a more or
less strong background (sometimes even a
foreground). Besides this, the set was
rather tricky to adjust and was very prone
to cause strong interference with other
receivers operating within a comparatively
wide area. It is interesting to observe
in passing, however, that the last-named
objection was almost entirely removed
by working on a small frame aerial
and, most amazing of all, reception of
American medium -wave stations in this
country was often accomplished by means
of the single valve Armstrong when used
on the small frame.

(To be continued.)
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Inductive Coupling for Aerial Coil

NO doubt a large number of short-wave
listeners use coils wound on the bases

of old valves, and have hitherto used capaci-
tive coupling of the aerial, but would like
to try out inductive coupling. In the
arrangement described old valve bases

AERIAL CLIP

CONNECT/NC STRIP

?NUTS 6 SPRIMCRFASHIR

S46-1 '1111..."'T-TZ'44011A1

.1 1011

4,41I

1444 C
731.1'

OLD
LEAO-/M
TUBE

fi'vS

AERIAL COIL

VANE -545E
COILS

...t.:AEWIRfuTteralAtERSUNK INIO

GRID COIL

Art efficient inductive coupling device.

are also used for the variably coupled
aerial coil, and in this case two of the
pins in the- base are removed and the coil
plugged into two suitably spaced sockets
screwed into a narrow strip of ebonite.
The ebonite strip is mounted ona portion
of old lead-in tube of the requisite length.
The rod passing through the centre of the
tube is fixed to the baseboard by means
of two hexagon nuts, the one on the lower
side being in a hole countersunk in the
under surface of the baseboard, whilst
the upper one holds down a soldering tag.
The strip carrying the coil sockets is secured
to the top of the tube by two hexagon nuts
and a spring washer, whilst a soldering
tag is also fitted here. The pressure on the
spring washer is adjusted until the ebonite
arm can be swivelled, but the whole is
free from vibration, then the two hexagon
nuts are locked to prevent them working
loose. The soldering tag at the bottom
of the pillar is connected to the nearest
earthed point, whilst the tag at the top
is connected to one of the two sockets
on the ebonite arm. The aerial is connected
to the other socket by means of a crocodile
clip, and the degree of coupling can be
varied by swivelling the aerial coil. In
practice, two aerial coils are used, one having
twenty turns, and the other five turns,
and the variation of coupling will be found
of great assistance in removing blind spots
in the tuning.-P. TAYLOR (Penzance).
A Wristlet Voltmeter

V(THEN using the popular small double
range voltmeter many builders of

sets must have found some difficulty in
noting the reading of the meter when
testing the internal circuits of their sets,
especially when their heads are well into

THAT DODGE OF YOURS !
i Every reader of " PRACTICAL WIRE-
/ LESS " must have originated some little

dodge which would interest other readers.
Why not pass it on to us ? We pay £1-10.0

a for the best wrinkle submitted, and for every
other item published on this page we will pay
half -a -guinea. Turn that idea of yours to
account by sending it in to us addressed
to the Editor, " PRACTICAL WIRELESS."
George Newnes, Ltd., 8.11, Southampton

I
Street, Strand, W.C.2. Put your name and
address on every item. Please note that every
notion sent in must be original. Mark
envelopes) " Radio Wrinkles." Do NOT

t enclose Queries with your Wrinkle.
teell
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the cabinet, where there is usually no room
to stand the meter.

The idea I suggest is a simple one.
Solder two small pieces of fairly rigid

wire, previously bent to shape, on the side
of the voltmeter case as on an ordinary
wristlet watch. A leather band to fit the
wrist may be purchased for a small sum
from any jeweller or watchmaker, but for
the purpose of economy and ease in placing
on, or removing from the wrist, a length
of ordinary cotton covered elastic is
suggested.

Another benefit of this fitting is that it
allows for both hands to be free.

As the average two -range voltmeter has

WI PE LOOFAS OH WRIST
WATCH SOLDERED EACH
SIDE OPPIETER CASE

IWR/S7- STRAP OR WIDE
ELASTIC PASSED PIROLICA,
LOOPS FOR ATTACH/NO
--/E.!ErER TO WRIST

...,

NsoLETRagraVAN,Ltg 1 LEAD? ' A wristle
ONCASE OF ME TEE`R voltmeter

the common negative to the pin at the
base of the meter, an extra lead can be
soldered to this pin, as shown in the sketch,
to facilitate use when the meter is attached
to the wrist.

If there is real or fancied danger of shock,
a piece of thin rubber sheeting may be
stuck to the back of the case.-T. A.
COOKSLEY (London).

A Simple Switch
THE accompanying sketches show the

construction of a simple and very
reliable switch. The contacts consist of
fin. or 5-16in. steel balls inserted in holes in
a paxolin disc and held down by a flat
phosphor bronze spring, or springs, as the
case may be.

The brass segments on the base have
small countersinks drilled in them in the
" on and off " positions and the balls drop
into these and so locate the switch in the
required position, andd,lso ensuring a better
contact. The lower sketch (knob removed)
shows the arrangement for a double -pole

509

switch, which type will be found very
reliable for wavelength selectors, " on and
off," and many other purposes where a
small current is passed. As the movement
of the balls is a combined rolling and

PHOSPHOR -BRONZE
RAT SPRING
PLVOLIN

BRASS-
CONTACTS

EBONITE KNOB
FIXED BY GRUB SCREW

%4 STEEL BALLS

PAXOLIN BASE

A switch with ball contacts.

slipping one, they are always kept clean.
I have used these switches successfully on
200 -volt work for small current purposes.-
D. TANGITY (Portsmouth).

Curing Corroded Accumulator Terminals
WHEN creeping once commences up

the brass parts of accumulator
terminals it is very difficult to arrest. I
had similar trouble with one which corroded
very badly in a month or so, and the screw

shank was commencing to deteriorate.
After trying many methods of cleaning,
painting, and coating thickly with vaseline,
the dodge shown in the accompanying

sketch effected a complete cure. A card-
board washer, thoroughly soaked in hot
vaseline, is clamped between two screwed
brass discs. The cardboard washer is also
screwed on tightly, and should be slightly
larger than the brass clamps to isolate the
metal parts, and so prevent future creeping.
The terminal shank should be well cleaned
and coated with vaseline before the parts
are fitted.-W. BLACK (Coventry).

(Continued overleaf)
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An anti -corrosion dodge.
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RADIO WRINKLES
(Continued from previous page)

Supporting a Panel When Wiring
ADIFFICULTY often experienced by

constructors who favour fixing certain
components " under -baseboard " is that

VERTICAL WOOD SUPPORTS OF SAME
HOGEW AY RIMEI,SCREwED TO DASEBOARD

Method of supporting a panel when wiring.

of holding the baseboard and panel firmly
in a suitable manner to facilitate reversal
of the assembly, and so ease and quicken
the job of wiring. When the area of one
or the two sides of the board are filled to
capacity with components, propping -up the
job on books is invariably out of the
question-and so is holding the work with
one hand, and with the other trying to
perform actions which obviously can only
be done with both hands. The accom-
panying sketch shows an extremely easy
method of overcoming this drawback.

The legs (length according to height of
panel and components underneath) should
be screwed or nailed in position, and it must
be remembered that two nails or screws
in the centre of each leg will be necessary.-
W. W. (Leicester).

A Useful Grooving Tool
TO those who like constructing their

own radio or speaker cabinets the
accompanying details of a home-made
grooving tool may be of interest. The
cutter is made from a piece of an old band
saw, or similar steel, the actual cutting
edges being filed square. The stock is
made of hardwood such as beech. This is
cut along the middle, and three screws
inserted so that the cutter is securely
clamped between the two halves of the
stock. The depth of the groove, etc., can
be easily adjusted when clamping the
cutter in position. The tool is used the
same as a spokeshave, care being taken
that the guide edge is always kept pressed
close to the piece of wood being grooved.
It will be seen that with different shaped
cutters small mouldings can also be

------ CUTTER

,=CUTTING lima

CODE FACE

LOWER FACE Of STOCK SUGHTLY ROUNDEL,

A useful
grooving tool
and method of

using it.

CUL TER ABOuT 7HIG,

RAIL WED RE IRZE
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scratched along rails, etc.-H. F. COLLINS
(High Wycombe).

A Combined H.T. and L.T. Switch
MOST readers who possess a set which

derives its H.T. from an eliminator,
and its L.T. from an accumulator, realize

the desirability of ensuring that the L.T.
is switched on before the H.T., in order
to avoid the strain on components caused
by the peak voltage of an unloaded
eliminator. Many employ two separate
switches, and make a habit of operat-
ing the L.T. first,- but the gadget de-
scribed combines the two, and so
ensures that even if the set is operated
by an unenlightened member of the
household, the H.T. cannot be applied
before the L.T.

The switch is not at all difficult to con-
struct, to anyone who possesses the usual
tools found in a constructor's kit. The
framework is built up of four strips of
ebonite, fixed together by brass screws and
nuts, and pivoted on four angles cut from.
sheet brass. The four H.T. contacts-
the switch is double-pole-are of the type
found in aerial earthing switches, and are
mounted on a strip of ebonite fixed on edge
to a wooden baseboard. The two blades
are also of sheet brass-or copper if
preferred-pivoted at one end to brass
angles while at the other end is a spiral

To ELIMINATOR E MAINS

A combined H.T.
and L.T. knife
switch and details

of contacts.

S MAME',

I

Z3To Z TACCIIMUIATOR

A

L.T comAcrs,

spring to give a quick break action. The
L.T. portion of the switch has contacts of
sheet brass, bent into the usual form-as
in push-pull switches-the blade also being
of sheet brass, bent to the shape shown,
and fixed to the ebonite cross -bar by

screws and nuts. Its length must .be
such that contact is made between A.
and B. before the H.T. blades touch
their respective contacts. When com-
pleted, the switch should be enclosed in
a wooden box, in one end of which a

slot has been cut to accommodate the
operating handle-which may be in either
of the two positions shown-and the whole
mounted on the side of the cabinet, in
the case of a radiogram or large set,
or in any other convenient position.
To make the switch still more effective.
a fuse should 'be inserted in each pole of
the H.T. supply on the mains side.
These may be fixed to the baseboard,
making the whole unit self-contained.
In my case I have added a pilot light
on the side of the box, wired in the
filament circuit which gives a
visual indication as to whether the

set is on or not.-A. J. P. MORLING
(Norwich).

A Weatherproof Aerial Joint
TN the majority of cases amateur's aerials
I consist of horizontally -suspended wires
and lead-ins of the T or inverted L type.
Often the lead-in is joined to the aerial
in a haphazard manner, and is just twisted

ADAPTOR BASE

AERIAL

SOLDERED JuNCTOM
BOUND WITH
miSuLATIVGT,416

CARDBOARD DISC

DOWN L LAD

Section of a weatherproof aerial joint.

FILLED WITH BITUMEN

round a few times and left. Here is a good
method of making a weather-proof joint
box to protect the joint after it has been
well connected up. Insulated aerial wire
should be used for ensuring a trouble -free
aerial. Procure an electric light plug
adaptor, and in the bakelite top drill two
small holes opposite each other about
sin. below the rim, and just large enough
to take the aerial wire, which is threaded
through ; afterwards sliding the top along
the wire to wherever the joint is required.
Thread a bared end of the lead-in through
the flex hole of the plug top, and twist
round the aerial wire, after the latter has
been bored just inside the plug top. Solder
the connection and bind with insulating
tape, afterwards pushing the joint down in
the plug top, and filling the top with
bitumen, taking care the joint is covered
entirely with it. Remove the contacts
from the plug base and screw on in the
ordinary way, sealing the contact holes
with more bitumen. Make sure the wire
insulation enters both drilled holes and
flex holes, otherwise corrosion will set in.

The cardboard, indicated in the sketch,
is to prevent the bitumen running out of
flex hole when filling.-JosErn A. WILSON
(Gidea Park):

Keeping Soldering Irons Clean
THE simple apparatus shown in the

sketch can be made up from iron
tubing and strip iron combined. Two
pieces of tubing are required, and two pieces
of strip. A slot is cut in the lower piece'
of tubing to clear the tube on the bunsen
burner. The strips are riveted to the
tubing, and if light irons are used the
arrangement will remain steady. If too
heavy irons are used an extra support
must be fixed. The arrangement prevents
the flame from reaching the iron. In
this way the iron is kept clean, and will
keep so much longer than when used in
the bare flame. Copper tubing can be used
-if obtainable, as it holds the heat longer.
-W. H. GRAYLING (Cambridge).

A dodge for keeping soldering irons clean
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WE PLANNED
and NOW THE EXPERTS CONFIRM

WE PLANNED to make a new Superhet
Selective Five powerful enough and sensitive
enough to cope with every need of today's most
experienced listener. We planned areceiver
which should not only satisfy the keenest musical
ear with " true-to-life " tone from an energised -
field moving -coil speaker ; but should sell at a
price the average listener was able to pay-r5
guineas. And before being put on the market
it passed two searching tests-one at Prague,
where the ether is more congested than anywhere
else in Europe-one within sight of Brookman's
Park, to prove its freedom from " second channel
trouble "-both with flying colours !

AND NOW THE EXPERTS
CONFIRM that all these aims have been

fully realised, as is proved by the following extracts
from the " Wireless World " :

SENSITIVITY. " The range on both long
and medium waves is probably the
maximum commercially obtainable
with four stages. It is certainly equal
to, if not slightly better than, that
of any other Superheterodyne of its
type so far tested."

Superhet Selective
Five, i5 gns. Model 438

SELECTIVITY. "Not a single
station is lost on the medium waveband from
second channel or image frequency interference."

TONE " . . speech, natural and free from
hollowness."

VALUE " ... a first-class jobwhich sets a new
standard of value."

15 DNS.
or by Hire Purchase I

Hear this model at any " His Master's
Voice " dealer-and see how completely
the set lives up to the verdict of expert
technical opinion.

"His Master's Voice"
ALL - ELECTRIC RADIO RECEIVERS

The Gramophone Company, Ltd., 98-108, Clerkenwell Road, London, E.G.'.
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choke would be less efficient. In prac-
tice it i is impossible to eliminate capacity
entirely, due to the proximity of adjacent
tune, - but we can cut it down to
reasimably-- low limits by dividing the
winding up into sections and arranging the
terminals fairly well apart. The con-
structional part of the work will be con-
sidered later.

Preventing Feed -back
There is another point to consider because

a choke, like a tuning coil, has a certain
magnetic " field," and therefore if it is
placed near to a coil or another choke the
fields of the two will link together and
cause feed -back, or unwanted reaction.
This difficulty can be minimized in three
ways. One is to arrange the two com-
ponents with their axes at right angles,
another is to make the choke of binocular
form (see Fig. 2), when the fields of the two
halves will neutralize each other, and the
third is to fit the choke with a screening
box. The third method is best, but certain
precautions must be taken in using it.
Since a metal screen lowers the inductance,
the choke must have a greater number
of turns than otherwise.; the screen must
not he placed too near the windings, and
it must be made of some metal such as
alumininm, copper or silver which will not
" absorb " any power from the choke.

S.G. Chokes
In addition to the " reaction choke

already referred to, there is another kind
which is connected in the anode circuit of
an S.G. valve and is used in conjunction
with a tuned -grid coil for high -frequency
coupling purposes. The connections are
shown in Fig. 3. It is not generally realized

that this choke must have quite different
characteristics to that used for reaction
purposes. It must match the anode
impedance of the S.G. valve, having an
Impedance abOut twice as great at the
lowest frequency (highest wavelength) to
which the set will tune. As the average
impedance of modern S.G. valves is 300,000
ohms the choke must approximate to
600,000 ohms. This means that its induc-
tance should be about 500,000 microhenrics.
Besides having a high inductance, however,
the choke must have a. very low self -capacity
or else it will be inefficient at the higher
frequencies.

Special Uses for H.F. Chokes
Other uses for H.F. chokes are represented

in the skeleton circuit diagram of Fig. 4.
The component marked Choke 1 is a by-pass
fon the B. -P. coupling condenser, and its
purpose is to feed the grid -bias supply to
the V. -M. valve ; an ordinary " reaction "
choke may be used here. It is more usual
to employ a resistance in this position, but
the choke is often better when certain
forms of low -frequency inteiference are
experienced. Choke 2 really supplements
the reaction choke and serves to
prevent the leakage of H.F. into the low -
frequency stages. Here again, a fixed
resistance is generally employed, but a
choke is sometimes better; one of the
" reaction " kind is quite suitable. The two
mains chokes, marked Choke 3 and Choke 4
are often helpful with any mains receiver
(either D.C. or A.C.) since they prevent
interference due to H.F. currents which
are sometimes superimposed on the mains
supply. A suitable inductance for these
chokes is about 100,000 microhenries, and
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they must be able to carry the total current
drawn from the mains, generally up to
5 amp. or so.

Fig. 4 shows yet another choke marked
Choke 5-and this is generally referred to as
an " anti -break -through " choke, its purpose
being.to prevent interference from a nearby
medium -wave Regional station when lis-
tening on the long waves. To be effective
it is clear that this choke must have a
fairly high impedance at about 300 metres,
and a much lower one at 2,000 metres. An
inductance of about 1,500 microhenries is
a good average value.

Short-wave Chokes
" Short-wave chokes are, theoretically,'

just the same as those used for the longer
wavelengths, and in fact many of the
" broadcast " chokes available will work
satisfactorily down to so low as 10 metres.'
At the same time, it is generally better to
employ special S.W. chokes designed so
as to have a very low self -capacity, since
this is of increasingly greater importance
as we move down the wavelength scale.'
To cut down capacity means reducing the
number of turns, but this can be done quite
safely because the impedance for any given
number  of turns becomes greater as the
wavelength is reduced. For example, a'
1,000-microhenry choke has an impedance
of something like 40,000 ohms at 6,000,000
cycles (50 metres), and of only 50 ohms at'
8,000. cycles ; a component of that value
would therefore be perfectly suitable for
a receiver working on wavelengths between'
10 and 50 metres. I have quoted 10 metres
as the lowest wavelength limit, since for .

still shorter waves a choke of but a few
microhenries, and having an almost negli-
gible self -capacity, is better.

COLVERN
FERROCART COILS

COLVERN always associated
with all that is best in radio frequency
coils.

FERROCART Coils are synonymous
for outstanding selectivity, compact
ness and efficiency.

TYPES Fl F2 F3
For single S.G.H.F. stage receivers

3716 per set.
Mounted on sub base with ganged wave change switches.

Made ander
licence from
the patentee,
Hans Vogt.

TYPES F10 F11 F12 F13
Suitable for 2 S.G.H.F. stage receivers

50P0 per set.

COLVERN LTD., ROMFORD, ESSEX
London Wholesale Depot:
150, King's Cross Road, W.C.2.
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DESIGNING
A LOUDSPEAKER HORN

Ishape of a horn, whether it be for a
T is generally considered that the correct

gramophone or for a speaker, is that
given by the
logarithmic Marx*
curve or
"exponent -
ial " law.
Although the
logarithmic
law gives a
good form of 'Agee"..00h7/-horn, the
mouth or termination
of the horn ceases to
be logarithmic-at the
mouth there is a
sudden change what - Fig. 2.-Trammel with tracerever the theoretical
form or contour of the horn may be. If it
were not for this question concerning the
mouth of the horn, there would be nothing
amiss with an ordinary cone, because the
conditions in a cone are precisely the same
as those which obtain when sound radi-

Fig. 3.-Illustrating the use of trammel for laying out horn
contour 6, 6, also departure from true log from a, a.

ates from a source in three-dimensional
space. The point is that, whatever the basis
of design may be, the mouth itself should be"flared" in
order to slur
over the change

Fig. 4.-Form
9f segments from
which horn is

built.

where the horn opens into the world at
large.

A well-known property of the logarithmic
curve is illustrated in Fig. 1 ; a tangent to
the curve at any point p

meets the base line (which
may be taken as the axis of the horn) at
a definite- distance r, measured along the
axis from a perpendicular from the point
of contact p. If a trammel be constructed
(Fig. 2) consisting of a bar carrying a
tracer wheel at one end, and a pointer at the
other, the distance from the pointer to the
centre of the tracer wheel being called 8,
then, if the pointer be moved along the horn
axis or base line of Fig. 1, the tracer will
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follow a logarithmic curve so long as its
angle to the base line is small. When this
condition no longer applies, as when the
angle of the trammel increases, the pro-
jection of the lengths on the base line (or
horn axis) diminishes and the r of Fig. 1 is
no longer constant.

If we continue to develop the
traction curve laid off by the tracer
wheel outwards, we find that
the departure from the logar-
ithmic curve is as shown in
Fig. 3, and the diameter
of the mouth of the horn,
where the trammel has
become vertical,
is equal to 28. P

-±..-
1

Fig.1.-Illustrating a property of he
logarithmic curve.

We thus derive by a simple means a form
of horn which consists in a logarithmic
curve in its narrower part with an easy
transmission to a flare at its mouth.

/Veifht-,

IYheel
point and wheel.

There is a beautifully
simple method of con-
structing a horn of the
form given which is
within reach of anyone
whose resources include
a pair of scissors and a
gluepot. From the fact
that the length of the
arm 8 is constant, it fol-
lows that if we consider
the horn as made up of a
number of circumferen-

tial strips, all the strips when developed
on the flat have the same radius of cur-
vature. Hence, in order to build up the
horn we have only to cut up a quantity of
paper segments as in Fig. 4, whose mean
radius = 8, and build these up one on the
other as in Fig. 5. The foundation can
be made from stout cartridge paper
or Bristol board. When that is dry,
and set, the necessary thickness of
papier machd can be built up
by pasting on layer upon layer
of newspaper or " lining
paper." Every piece of
paper is cut
to the same

segmental form
and pasted cir-
cumferentially
round the horn, Fig. 5.-Show-
each layer ing how a horn
breaking joint is built up with
with that pre- paper segments.
viously laid.
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PILOT
KITS

exact "
CASH C.O.D. H.P.
THREE -STAR NICORE
K IT " A " 1.';'2V,KeCt: SEND

Vied Parts,
including ready -drilled panel, but less 946
valves and cabinet. . ONLY
Cash or C.O.D., A A Balance in 11 2nonthly
Carriage Paid. 15 : v v payments of 9/6

;KIT " B" As Kit "A,"
Ibut with Valves only. 11A/2
Carriage Paid for .. .
Balance In 11 monthly pay-
ments of 14/2.

!Cash or C.O.D., 27/14/6.---

KIT " C " As Kit "A,'
but with Valves and 1C /4
Cabinet. Carr. Pd. for au/
Balance in 11 monthly pay-
ments of 15/4.
Cash or C.O.D., 28/710

3 Valves £2110/6; Peto-Scott Cabinet 13/6
Send

SET OF 8 VARLET NICORE TUNING COILS. With J.B. C/3
Two Gang Unitune Cond. Cash or C.O.D. 21/19/6 .0
Carriage Paid. Balance in 7 monthly payments of 5/3 only

FEATHERWEIGHT PORTABLE
KIT " A " Author's Kit of first specified parts,

less valves, cabinet, panel, baseboard,
and speaker. CASH or C.O.D. Carriage Paid, £3/1/3.
Delivered, Carriage Paid on first payment of 0/8
Balance in 11 monthly payments of 5,8.
Set of specified valves, £21613, or add 412 to

each of 12 monthly payments.

PILOT CLASS B
CONVERSION KIT

Converts your present Battery Set to Class " B "
Amplification. Complete with all necessary com-
ponents, including Peto-Scott driver transformer,
Peto-Seott Class " B " output choke, W.B. 7 -pin
valve holder, B.V.A. Class "B " valve, wire and
screws, etc. Full-size Blueprint, assembly Instr.-
tions and diagrams. Cash or C.O.D., 87/6.
Balance In 7 monthly payments of 5/6.
All Class " B " Components and other Parts unobtainable from
your local dealer SENT C.O.D. We have the largest stocks In

the country. Orders over 10/- Sent Post Paid.

89

only

WONDER BARGAIN
Q.P.P. KIT formerly T9/6

4-mdve S.O. Q.P.P. Kit " A NOW 59,613as valves and cabnet.
Complete with all com- ,,-, , ,,,
ponents. Send 3d. in stamps -fr . t,
for Fell -sire Constructional monthly
Chart. payments of 5/6

Q.P.P. CONVERSION BIT. Convert your
present Battery Set to Q.P.P. Cash or C.O.D. $11/12/6
Formerly 42/0. Or 7monthly payments oi 5/-

LISSEN ALL -ELECTRIC SKYSCRAPER 3. Complete Send

carton. Cash or C.O.D. Carriage Paid, 27/19/0.
with 4 Valves and Constructional Chart in sealed Lissen 14/8

only
GARRARD INDUCTION GRAMOPHONE MOTOR. For Send
A.C. mains. Model 202. Mounted on 12 -inch nickel
motor plate with fully automatic electric starting and
stopping switch. Cash Price, 22/10/0. Carriage Paid. only
Balance In 11 monthly payments of 4/7.
ROLA PERMANENT MAGNET MOVING -COIL SPEAKER Send
F.B. With Universal tapped input transformer. Cash
Price, 22/9/6. Carriage Paid.
Balance in 11 monthly payments of 4/6. only
NEW ROLA Ft. (P.M.141 "CLASS B" MOVING COIL With
SPEAKER. With "Class B" input transformer.
£1/12/6. Carriage Paid.
Balance in 6 monthly payments of 5/2. order
BLUE SPOT PERMANENT MAGNET MOVING -COIL Send
SPEAKER 29P.M. (Class "B "I with Class " B " Input
Transformer. Cash Price, 21/12/6, Carriage Paid.
Balance in 5 monthly payments of 6/-. only
ATLAS ELIMINATOR. Type A.C.299. Three tappings. Send
B.G., Detector and Power. Output 120 volts at 20 m/A.
Cash Price 22/19/6. Carriage Paid.
Balance in 11 monthly payments of 5/C. only

IMPORTANT. Parts, Kits, Miscellaneous Components, Finish.
ed Receivers or Accessories for Cash, C.O.D.

or H.P. on our own system of Easy payments. Send us a list of your
wants. We will quote you by return. C.O.D. orders value over 10/.
seat carriage and post charges paid.

Balance in 11 monthly payments of 14/8.

4/7

4/6

5/2

6/-

5/6

PETO-SCOTT CO. LTD.
77, CITY ROAD, LONDON, E.C.1
Telephone : Clerhemvell 9406/7 EST. 1919
IVest End Showrooms : 02 High Holborn, London, IV .C.1
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DETECTOR
DETECTORS are common to all wireless

receiving sets ; the first set had one,
and the latest designed Class " B "

Ferrocart receiver has one. Any device
used for the reception of wireless signals
is really a detector of the small alternating
currents set up in the receiving aerial.
Since wireless waves were first produced by
Hertz in 1868 many types of detectors
have been employed before reaching the
advanced and efficient methods of to -day.

It is interesting to see just what form and
principle of operation these various detec-
tors had, from the earliest type to the most
modern type.

The First De-
tector.

Hertz's re-
ceiver took
various forms,
the usual type
of which was
simply a certain
size of wire
ring with two
spark balls
separated by a
small air gap,

Fig. I.-A Hertz detector the size of the
ring beingor resonator. ad-
justed until the

best effects were obtained, employing the
principle of resonance. The impact of the
wireless waves cause induced charges to
surge backwards and forwards within the
ring, these surgings manifesting themselves
as minute sparks at the air gap. Such a
device, although of no practical use,
constituted the first wave detector. The
detector is illustrated in Fig. 1 and is some-
times called a resonator.

The Coherer.
Probably the earliest form of detector

to be used was the improved form of
coherer. This is based upon a peculiar
microphonic behaviour of loose metal
contacts to electric waves. This was first
brought into prominence by Professor
Branley in 1890, and afterwards more
thoroughly investigated by Sir Oliver
Lodge, to whom the term " coherer " is
due.

It was found that the impact of electric
waves upon a glass tube filled with nickel
and silver filings would cause them to
cohere, making them conductive to a direct
current which could flow through it. The
coherer, in its simplest form, was not
reliable, and it was much improved by
Marconi. His pattern consisted of an
evacuated narrow glass tube containing
accurately fitting silver terminals (Fig. 2),
separated by a small gap, between which
are the metal filings. Connections to the
plugs were made by means of wires sealed
in the glass, and the complete coherer
placed in a circuit with a cell and some form
of relay or recording instrument. The
potential applied to the coherer, by means
of the cell, was adjusted until just insuffi-
cient to cause the metallic filings to cohere
without the additional potential of an

A Brief Resume of the Evolution of
Detectors from Pre -Broadcasting Days

to the Present Time

By L. A. HODGES

incoming wave. To the coherer was added
an automatic tapper to " decohere " after
each signal. Although this necessitated
a slow rate of signalling, this delicate receiver
of electric waves made wireless telegraphy
practicable. The coherer constitutes the
first detector to give an audible signal
produced by, or rather resulting from,
electric waves. It was with this improved
form of coherer that Marconi, in 1899,
established communication by wireless
across the English Channel.

The Magnetic Detector.
Following this Marconi, in 1902, made

another important step forward by develop-
ing a more Silver. cssensitive de-
tector known f \

) 0as the max- o (
netic deter- Fig. 2.-A Marconi coherer.
tor, as the
result of which signals could be heard in
the telephone.

Referring to Fig. 3, the magnetic detector
consists of two magnets A, A, with like
poles placed together so as to magnetize
an endless band of stranded iron wire B,
continuously moving through coil C. The
hysteresis lag causes the field to be carried
on by the wire a little beyond the central

Fig. 3.- Magnetic detector of 1902.

point, and when oscillatory currents flow
through coil C the residual lagging flux is
annulled, and the magnetism may be said
to jump to the central position. This
slight though rapid shifting of flux induces
a current in the coil D, so that a click is
heard in the telephone E, for each spark
transmitted, and received by the circuit.
Thus a dot is rendered by a short crackle,
and a dash by a buzz. The sounds are
not very loud but the action is regular.
The magnetic detector constitutes a current -
operated device, and is inserted directly
between aerial and earth. Before coming
to the introduction of the valve detector,
it is necessary briefly to describe rectifica-
tion.
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PINNT
Rectification.

The high -frequency alternating currents
used in wireless broadcasting consist of
two components, the high -frequency carrier
current, and, superimposed on it, the low
frequency, or microphonic current. The
high -frequency current is useless in itself
as far as the diaphragms of the telephones
are concerned, its variations are so rapid
that no diaphragm could possibly follow
them. It is the low -frequency component
that matters to the receiver, and the work
that the detector has to do is to separate
the low -frequency component from the
high -frequency one. In doing this, a current
is obtained which is varying in accordance
with the variations of sound in the studio
at the transmitting end, and is capable of
making the diaphragms of the telephones
or loud -speaker responsive. This work of
the detector is known as rectification.

Whilst it is true to say that the above
devices described were detectors of wireless
signals, they could not do what the detec-
tors of to -day accomplish, i.e., rectify the
high -frequency currents set up in the
receiving aerial. There are two kinds of
detectors to do this, the crystal detector
and the valve detector.

Crystal Detectors
The discovery by General Dunwoody of

the rectifying property of carborondum
was made in 1906, it being subsequently
found that certain other crystals of mineral
alloys were excellent rectifiers. A popular.
form of detector is shown in Fig. 4. The
detecting property of the crystal lies
apparently in its varying conductivity of
electrical currents in different directions.
A crystal that rectifies may be described as
a conductor of electricity in one direction
only. The advantages of crystal detectors
lie chiefly in the fact that they are cheap,
simple, and compact. They cost nothing
to maintain, and for these reasons they
had a good general run of popularity for
several years, and passed the advent of
broadcasting, until rivalled strongly by the
valve.

Crystals, however, rectify only ; there
is no amplification. Their range is short,
selectivity rather difficult, and they are
unable to handle strong impulses, so it was
left to the valve to overcome this.

The Valve
Rectifier

The intro-
duction of the
vacuum valve
as a rectifying
detector w a s
made in 1904
b y Profesaor
Fleming. We
all know thatafter an
ordinary elec. vtrio lamp has
been in use for Fig. 4.-Simple circuit using
some time a crystal detector.

(continued on page 522)

Cup
nysta I
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AS we have seen, up to the
end of 1926, quite large
sets, including five-

valvers with two high -fre-
quency stages, employed general
purpose valves throughout.
Even in the early months of
1927 the same state of affairs
persisted, but then, quite sud-
denly, the result of months of
patient experiment, and the
outcome of several years' ac-
cumulated experience were
showered upon us in a flood of
new valve types which greatly
modified set design.

Early among the new ,ar-

rivals were special high ampli-
fication valves for use in
resistance capacity coupled
stages. R.C.C. had become
popular on the score of good
reproduction-chiefly because
low -frequency transformer de-
sign often left much to be
desired. Because of the low
stage gain possible with general
purpose valves coupled in this way, how-
ever, it was often necessary to employ as
many as three low -frequency stages. With
the new high magnification valves the gain
per stage was greatly increased, and two
low frequency stages became the rule.
More New Valves

Swiftly following the R.C.C. valves came
power and super -power output valves of the
dull emitter type, permitting the advantages
of greater output and better reproduction to
be enjoyed by listeners who were restricted
to comparatively small low-tension bat-
teries. The power valves gave reasonable
output, and certainly better quality than
the old general purpose valves, while the
super power type, with its much greater
grid acceptance, resulted in enormous
improvements in reproduction with the
popular sets of the day with their multi-
plicity of low -frequency stages.

I have just been looking at a description
of a constructional set published in the
early summer of 1927 and typical of large
numbers of sets produced about that time.
It comprises a detector valve and three
resistance -capacity -coupled low -frequency
stages, the output valve being of the power
type. With such a set, volume control
naturally assumed considerable importance,
because although the full amplification
available would be necessary on weakisignals,
serious overloading
might be experienced
with the local pro-
gramme. Accordingly
we find that in ad-
dition to the reaction
control, there is a
complicated system of
jacks, by means of
which either one or
two valves can be cut
out as required, while
further control is
possible by means of
filament rheostats.

Tetrode
But valve develop-

ment did not end with
the introduction of the
new output valves.
For some time past, in-
terest had been shown
in the tetrode or four
electrode valve. This
valve, possessing two

THIRD ARTICLE

CHANGING
FASHIONS

DESI
A Brief Survey of the Development of Wireless Receivers
from the Inception of British Broadcasting to the Present Day

By H. J. BARTON CHAPPLE,
Wh.Sch., B.Sc. (Hons.), A.C.G.I., D.I.C., A.M.I.E.E:

grids, was employed mainly as a means
of reducing the anode voltage required for
receiving valves. The reason why high
tension voltages of 50 to 150 volts were
necessary is that the electrons-minute
negative charges, emitted by the filament
-mutually repel each other. Unless the
H.T. voltage is high enough to overcome
these forces, an undue number of electrons
will be forced back to the filament while
many others still hover in the space between
the filament and the control grid, forming
the so-called " space charge," in which
position they tend to " blanket " further
emission.

In the early tetrode an auxiliary grid,
maintained at a fairly low positive potential,
was situated between the control grid and
the filament. Its duty was to neutralize
the space charge and, by its attractive
force, give the electrons emitted by the
filament such a high velocity that a large
proportion of them passed through the
auxiliary grid into the influence of the true,
or control grid, and thence on to the anode.
The device was very successful in that
satisfactory results could be obtained with
anode voltages as low as 15 volts. But
somehow the idea did not take on as well as
it deserved-probably because the newer
types of dull emitter valve had such
generous emission that the tetrode scheme

did not seem worth whiled
Out of the four -electrode
principle, however, came an
entirely new valve form which
cleared away immediately
several problems that had
been worrying set designers,

and marked the com-
mencement of a new
era in radio.
Neutralizing

tivity
The problems, in

question were these. First,
the neutralized high -frequency
circuit, although representing
a grest improvement in radio
frequency amplification, was
not entirely satisfactory. As
the neutralizing effect de-
pended upon the reactance of
a condenser, a quantity which
varied according to the fre-
quency of the signal being
received, one setting of the
condenser only gave perfect
neutralization for one parti-

cular frequency (wavelength). It was, of
course, impracticable to re -neutralize the
set for every station; so that a com-
promise had to be effected, with the result
that the H.F. stages operated only at maxi-
mum efficiency at one point on the tuning
range.

The second problem, which was bound
up in the first, was that with the increasing
number of stations on the air, greater and
ever greater selectivity was necessary.
Most of the methods of improving selectivity
had also the effect of cutting down signal
strength, so that the maximum amount of
amplification possible was necessary to give
good performance, and even the best
neutralized triode could scarcely be termed
satisfactory in this direction.

The solution was forthcoming in an
entirely new type of tetrode-the screened
grid valve, which first appeared in com-
mercial form during the early summer of
1927, and, by the autumn, was shown by all
the leading valve manufacturers.

Screened grid valves are so well known,
and so universally applied to -day, that' it
is unnecessary to say more than that this
type of valve was one in which the inter -
electrode capacity, and its effects, were
reduced to an almost negligible quantity.
In the first place, the electrodes themselves
were spaced well apart, especially as regards

the grid and anode,
the connections to
which were at opposite
ends of the bulb.
Then the fourth elec-
trode, or screening
grid, is situated be-
tween the control -grid
and the anode, and
is maintained at a
positive voltage ap-
proximately equal to
half the anode volt,
age. As a result,
although the screen is
positively' charged,
it is, so far as radio fre
quency is concerned,
effectively earthed
through the high-
tension supply. It
therefore acts as an
electrostatic screen
between the grid andA set which savours of past experiences (abrt 1927). Note the filament rheostats.

and Selec-

plug-in coils and neutralizing condenser. (Continued overleaf)
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the anode, and pre-
vents feed back
between the t wo
circuits.

The necessity for
neutralizing coils
and condensers was
at once done away
with, and the circuit
connections immedi-
ately considerably
simplified. The very
high amplification
factors of these
valves also made
possible greater stage
gains, but in this
connection it should
be noted that,
although the ampli-
fication factors of
these early screened -
grid valves was from
150 to 200 or more,
the anode impe-
dances w ere also
very high, so that the full advantage
of high -stage gain could be reaped only
when correspondingly high -impedance
couplings were employed. The most effi-
cient coupling is a tuned circuit, so the
tuned anode or choke fed tuned -grid
coupling became standardized. Designers
endeavoured by all the means at their
disposal to decrease the losses in coils and
condensers, while accuracy of tuning was
further improved by the production of
variable condensers the vanes of which
were modified in shape to give more open
settings on the tuning scale. Great
improvements were also made in the design
of slow-motion devices for fine and accurate
tuning.

Another change in set design which was
brought about by the screened -grid valve,
was the firm and extent of screening
between stages. The effects of inter -elec-
trode capacity had been minimized, and
any unwanted reaction effects could gener-
ally be tracked down to stray couplings
between components and wiring. As a
result, in order to achieve stability in sets
employing screened -grid valves, very com-
plete metallic screening between anode
and grid circuits of high -frequency staged
was necessary. Usually, this took the form

Different types of horn loud -speakers, a cone speaker, a range of plug-in coils,
slow-motion dials, etc., characterize this laboratory equipment.

of metal plates attached to the metal panel. end of 1927,
A hole, just large enough for the valve
to project throagh, had to be made in the
screens, and the valves had either to be
fitted horizontally, when they took up a
deal of space, or vertically when the
design of the screening was intricate,
and the wiring of the various stages was
difficult and very inaccessible. Very much
later, screening cans for valves, and
still later the modern metallized valve
simplified the mechanical problems of
screening, but on the sets of 1927 and
1928, the constructor had to be some-
thing of a structural engineer and juggler
to erect the complicat e d screening
partitions.

The screened -grid valve had done this
for radio, however, it had rendered receivers
much more sensitive and much more
stable, so that a four:valve set incorporating
one high -frequency stage, detector valve,
and two low -frequency valves gave range
and selectivity equal to, if not greater
than, that previously obtainable with two
high -frequency stages, and this, too, with
increased stability and ease of operation.
With the addition of really efficient power
output valves, quality too had improved
out of all recognition. The use of proper
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output valves gave
an additional fillip
to the production of
better loud -speakers,
and although horn
type instruments
were still largely
used, their acoustic
design was on
sounder lines, and
electrically they were
also superior than
any that had gone
before.

Using the Mains
Battery elimina-

tors had also made
their appearance,
and generous high-
tension was, there-
fore, within the
reach of all w h o
could afford the
somewhat high initial
cost of this appa-
ratus. Towards the

the first indirectly heated
A.C. mains valves were placed on the
market. These were of the general pur-
pose type, and were available in H.F.
and L.F. forms. For the output stage,
ordinary directly heated super -power
valves of the four -volt type were recom-
mended.

Although very efficient from the point
of view of characteristics, these valves
were somewhat slow in achieving popularity,
chiefly because the associated apparatus,
filament transformers, and H.T. units
were high in price, and partly because the
listening public had not been educated up
to mains radio at the time. Later on,
the production of A.C. mains apparatus was
to be undertaken on a larger scale, prices
were to become cheaper, and listeners were
to become " mains minded," but for the
moment the full range of battery valves,
including screened -grid types, provided
as much technical food as the average listener
could assimulate, and entailed more cost
than he could usually afford. In the
following year, still further technical
achievements were to be recorded, but a
full two years were to pass before even the
screened grid valve could be said to have
passed into universal acceptance.

VVITH so 'many high-powered broad-
casting stations on the air it is

becoming a problem of great importance to
log the dial readings accurately
when you have tuned in the
various stations correctly on
your wireless set. Not only is it
desirable to have slow-motion
dials on the condensers, but
in some cases it becomes necess-
ary to add some simple device
which will enable the proper
condenser markings to be
noted.

One simple method for this
to be carried into effect is
shown in the accompanying
illustration. First of all pro-
cure a small vest pocket type
magnifying glass and remove
the cover. These glasses are
really quite powerful and have
a focal length of anything up
to two inches. Take a short
strip of thin brass and fix one
end to the glass frame with

AN AID TO DIAL LOGGING   ....  .    
a 8BA screw. Drill a hole in the ebonite
panel of the wireless set, slightly to the
right and above the top of the condenser

scale as shown and, bending
the brass strip at right -angles
at each end, attach it to the
panel with a 6BA screw and
nut. The lens can be held
away from the panel a distance
just sufficient to give correct
focussing and can be swung in
and out of use as desired. As
the photograph shows, the dial
divisions are magnified, and in
this way it is possible to log
more accurately the particular
settings for different stations.

Showing how a small pocket magnifying glass can be mounted
ensure accuracy in logging condenser dial readings.

to

Are YOU interested
in

5 -METRE WORK ?.
Then see Next Week's

Issue
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The Best Position for an Indoor Aerial
IRECALL a somewhat odd experience

I had a short time ago. A friend had
bought a rather unselective two -valve set
and asked my advice in regard to the
most suitable type of aerial. A short
inside one was suggested and this was
duly erected as an insulated wire running
along two sides of the room and loosely
tacked to the picture moulding. Results ?
Practically nil, for even the local station
was barely audible. Investigation showed
that the wire was running almost parallel
with an electric conduit pipe, which was
(as is always the case) earth connected.

L.F:

8.7.-
Fig. 1. -7 -Parallel -fed reaction circuit.

By moving the aerial to the two opposite
walls, all was well. Apparently the earthed
conduit had been acting as an efficient,
though unwanted, screen.

The moral is, if you employ an inside
aerial, try it in different positions until
the best one is found.

Instability with Class " B "
ADIFFICULTY which is occasionally

experienced with a class " B " output
stage is that there is a certain amount of
parasitic oscillation due to slight variations
in the two halves of the class " B " valve,
or to other causes. This is generally evi-
denced by a faint, high-pitched whistle or
by a peculiar form of distortion on certain
high notes.

A satisfactory cure can nearly always
be effected by connecting a condenser of
about .005 mfd. across each half of the
primary winding of the output transformer.
The condensers also have a tendency to
reduce the high -note emphasis which is
always produced by class " B " valves,
but they are not usually quite sufficient,
in themselves, for this purpose. A more
complete measure of tone correction may
be secured by joining a .02 mfd. fixed
condenser between the ends of the secondary
winding of the " driver " transformer.

Another point to watch in a class ` ` B "
set is that there should be no leakage of
H.F. current from the detector anode
circuit into the amplifier, because this is
liable to be magnified and to cause serious

low -frequency ,instability and distortion.
The usual expedient, of inserting a .25
megohm resistance in the grid lead of the
first L.F. (or " driver ") valve, is usually
sufficient but occasionally a better effect
is produced by wiring a 50,000 ohm
resistance in shunt with the primary
winding of the first L.F. transformer.
The Screening Grid Potential

WITH present-day receivers it has be-
come the usual practice to have only

one H.T. positive tapping, the various valves
being fed through suitable voltage -drop-
ping resistances. This system is all very
well so far as the anode voltages are con-
cerned, but things are rather different in
respect to the screening grid supply to
S.G. or V. -M. valves. A voltage equal to
about two-thirds that applied to the anode
is required, but as the current is so very
small an ordinary fixed resistance is practi-
cally useless for reducing the voltage to a
correct figure. In mains sets the difficulty
is overcome by using a potentiometer
(connected between high-tension positive
and high-tension negative) for supplying
the screening grid potential, and although
the same idea may be applied to a battery
set it is not very economical, since the
potentiometer causes a constant waste of
H.T. current.
Aerials and Interference

BECAUSE a short indoor aerial generally
gives more selectivity than the usual

elevated wire there seems to be a good
many people who think that it is also
better for eliminating electrical interference.
This may or may not be the case-it all
depends on the circumstances. If the
interference is definitely due to an outside
source the indoor aerial will probably
prove helpful. But if it is coming into the
house via the electric lighting mains its

Reaction Condi...

0003 Adfd.
Reaction
Co/2dr

Fig. 2.-Series-fed reaction circuit.

effect will be much greater when the
aerial is comparatively close to the mains
leads. Where interference is experienced,
then, and its source is unknown, the best
thing is to try both kinds of aerial and

(Continued ovorleaf)

BEWARE
LIGHTNING !

GRAHAM FARISH

CARD
WILL PROTECT
YOUR AERIAL

Tour set-your home itself, is at the
mercy of Lightning if your aerial is
unprotected. For a few pence a GARD
gives permanent protection and makes
it safe to listen -in during the worst
thunderstorms. Be sure to get the
genuine Graham Fetish GARD-the
Lightning Arrester that protects a
million homes.
Every GARD carries £100 Guarantee.

GRAHAM FARISH LTD., MASONS HILL. BROMLEY, KENT

"MARCO"
The

Modern Substitute
For Aerials

Simple,
aerials.

Safe, Efficient. Eliminates
No unsightly wires round

your rooms. " Marco " also acts as
a lightning protector. Only 3
connections to make. No tools
needed. Money returned if not
satisfied. British Made and
Guaranteed.

Price

2'-
A. C. MODEL

D. C. Model

2/6
From most dealers,
or direct. Postage
and packing 3d.

extra.

MARCO PRODUCTS
9, Farringdon Avenue, E.C.4
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IF WIRELESS IS STILL A
" MYSTERY "

to you, the pleasurable study of
this book will quickly give you
full mastery of the Subject, both
theoretical and practical. Better
understanding will ensure your
getting better reception

WIRELESS,
THE MODERN
MAGIC CARPET

By Ralph Stranger

316
Obtainable at all Booksellers, or post free 3/9
from George Newnes, Ltd., 8-11, Southampton

Street, Strand, London, W.C.2.

IF YOUR RECEPTION
IS BAD

WI LL I M PROVE IT
Whether it is a had sot or a bad

STIPERIAL will make
your reception definitely letter,
because it is the most efficient
and postmanl aerial ever devised.
The extra -heavy rubber insula-
tion sops interference and noises,
atoll -dies masts, insulators and
separate leads -in, and increases
the signal strength.

The only efficient indoor or
invisible aeriaL Lightning proof,
tool-- get poor E100 Free
Insurance ,today. From all
dealers.

100 Ft 3'6 75 ft 2'6 50 Ft 1,9 25 Ft 14
'NE NEW LONDON ELECTRON WORKS LTAIT EAST HAM LONDON E.6

mow Maker's Oder £5 Radio -Gram 65/.
CABINET for

SEVEN DAYS' FREE TRIAL
(OR 1* MONTHLY)

Polished Oak! and Piano built I
he acoustic Tone brings a line

thrill. Makers to Radio -Press,
B.B.C., 3,000 clientele.

200F.L9 MOM 35/. to 4215.
Photographs and List FREE.

iCitt "D" PICKETTS Cabinets,
Piano -Tone

16-15.5 (P.R.). Albion Road, Bexleyheatb,

FAMOS 2 magnet bal. arm. speaker units, large
4 pole type. List price, 21/-, to clear 61-.
AMPLION cone speaker unit In Walnut domed -
top cabinet, 7/6 complete.
ERICSSON 2-1 (suit 3-1) L.P. Transformers.
Listed 17/6: ,each, 3/3.
AMPLION speaker units. Over 75 per cent.
redact. Each 213.
A/1 new and guaranteed and sent carriage free U.R.
PIONEER RADIO BINPTG. CO.. LTD..

COPTIC STREET. W.C.1. Museum 9607.

RADIO RAMBLINGS
(Continued from Previouspage)'

find out for yourself which best suits
your own case.
Series and Parallel -fed Reaction

ALTHOUGH the Reinartz, or parallel -
fed reaction, arrangement (Fig. 1)

is almost universal, there is much to be
said in favour of the series -fed reaction
circuit shown in Fig. 2.

As a matter of fact, the latter circuit
is practically the same as was used a few
years ago with plug-in coils, except that
reaction is controlled by a .0003 mfd.
variable condenser instead of by " swing-
ing " one of the coils. This throttle
control, as it is called, works more smoothly
than the swinging coil and is less liable to
produce instability than is the Reinartz
method. In addition, it saves the necessity
for a high -frequency choke. It will be
clear that the reaction condenser operates
" left-handed "-that is, the amount of
feed -back is increased as the condenser's
capacity is reduced. When the capacity
is increased, H.F. currents appearing in
the detector anode circuit are allowed to
leak away to earth, and therefore there is a
reduction in the'amount of reaction obtained.
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The parallel -fed reaction arrangement
is applicable to any type of set using
either plug-in coils or the more usual
dual -range tuner, but it is of particular
value on the shorter wavelengths.

The Latest From Lucerne
ALTHOUGH " long " wavelengths at

the time of writing have not yet been
definitely allocated, it is easy to foresee
that considerable alterations will have to
be made in the dials of receivers bearing
the names of stations. The latest proposal
places some well-known transmitters in
the following order. Kalundborg (1,153
m.)  Huizen (1,195 m.) ; Oslo (1,239.7 m.) ;
Madrid, Ankara, Kaunas (1,282 m.) ; Motala
(1,327.4 m.) ; Warsaw (1,388.9 m.) ;
Daventry National (1,522.8 m.) ; KOnigs
Wusterhausen (1,604.3 m.) ; Radio -Paris
(1,694 m.) ; Bucarest, Reykjavik and Porto
(1,775.1. m) ; Lahti (1,863.3 m.) ; Moscow
(1,973 m.). It will be noticed that no
provision has been made for Eiffel Tower
and that France may thus lose one long
channel. If allocated in this manner the
list does not take into consideration a
number of transmitters already working
in the band, and some of the wavelengths
may still be shared.

DETECTOR DEVELOPMENTS
(Continued from page 518)

Fig. 5.-This 'diagram explains the principle
of the two -electrode valve.

there is a tendency for a black deposit to
form on the inside of the glass wall of the
bulb. It was from the investigation of
this pheriomenon by Professor Fleming
that the first valve rectifier was evolved.
He introduced a second electrode into the
vacuum in the form of a small metal plate
and connected up as shown in Fig. 5.

When switching on the current to the
filament, the plate being connected to the
positive terminal of another battery, a
small current flowed in the plate circuit,
although there was no metallic connection
between the plate and the filament. He fur-
ther found that, when changing over the
wires so that the plate was negative, no
current flowed in the plate circuit.

As this device permits electrical currents
to pass through in one direction only (as
in the case of the crystal), it was soon
adopted as a rectifier of oscillatory currents
of electricity, and was known as the two
electrode valve. Following this discovery,
De Forest added a third electrode to the
valve, between the filament and the plate,
known as the grid. The current in the plate
circuit could be controlled according to
the manner in which the grid was charged.
The result of this was that the valve was
made to act as an amplifier of wireless
signals as well as a rectifier.

After manufacturers had mastered the
art of maintaining a vacuum in producing
these valves, crystals gradually took a back

seat. The progress of the three -electrode
valve (Fig. 6) since broadcasting com-
menced is well known. Developments from
bright emitters to dull emitters, the in-
troduction of mains valves, their appli-
cations as leaky grid or anode band
detectors, the introduction of more elec-
trodes, as in the screened grid detector,
etc., all seemed to point that valves would
be the last line of detectors.

And now comes the new cold valve.
The Westeetor

This, the Westector, is the latest develop.
ment in detectors. This new cold valve
(Fig. 7) consists of a number of discs of
copper and copper oxide plates, an
electronic action taking place between

Ante

Ord.

0(s

Fig. 6.-Illustrating the function of the three -
electrode valve.

these permanent junctions. The Westector
will handle large inputs, but it only
rectifies-it will not amplify-a particular
advantage being that no heater or anode
currents are necessary for its operation.
As they are particularly suitable to sets of
superhet design they can certainly be
classed as a possible rival to the valve

Poessor-espr-in9
Connerton

MsIDCI

Rectifier. DISCS

Fig.7.-The" Westector," or cold valve.
rectifier. However, in comparison with
early detectors, we have to -day reached
such a stage of efficiency in detection that
it will be difficult to revolutionize these
methods by any new means of deteqtion.
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PILOTLCLASS " B " CONVERSION KIT
THE [illustration shows the Peto-Scott " Pilot "

Class 1B Conversion Unit, which retails at 375. 6d.
The unit should be wired as Blue Print supplied, care

being taken to ensure that the seven pin valve -holder
is wired exactly as in the sketch, terminal No. 6 being
left blank.

This Unit will operate on the majority of sets without
any alteration to the existing receiver. In operation
the existing Power valve acts as the driver valve, and
must be a Triode, the normal small power being
satisfactory. Under test we found it to be extremely
efficient.

In the case of
sets with one
L.F. stage whiclOs
transformer cou-
pled to the detec-
tor valve, the unit

and H.T. on transformer
and LS+ respbctively.

1 If a choke output circuit or output transformer is
fitted between output valve and loud -speaker terminals,
it should be removed anti the P. and H.T. terminals on
driver transformer connected to plate of output valve
and H.T.+ respectively.

The filament connections should be made to a 2 -volt
accumulator. The loud -speaker is now connected to
the terminals on the output choke. There are two
ratios, viz.: --

The Plew Anti -fading
Unit which gave
excellent results under test.

1-1. Connect speaker between terminals marked
2 and 2.

1.5-1. Connect speaker between terminals marked
3 and 3.

If [the 'first stage of your existing receiver is resist-
ance coupled, it would he advisable to cut it out.

This should be done as follows :-
The feed resistance which is connected between

H.T.+ and the anode terminals of detector valve must
be removed. The connection from anode terminal to
reaction condenser and 11-.F. choke remains. The wire
from the "A " or " P " terminal of existing L.F.
transformer must be transferred from the first L.F.
valve holder to the anode of detector valve holder.

If an H.F. choke is used, the wire from transformer
should connect to the II.T. side of choke, that is the
aide from which the anode resistance has been taken

off. The first L.F. valve can be taken out of set to
save filament current. as it is no longer used.

The Unit should he connected to the loud -speaker
terminals as previously described.

The operation of your set is exactly as before. The
Grid Bias to the driver valve should be increased
somewhat, so as to economise in H.T. current. The bias
increase should not be such as to cause distortion.

It should be noted that the Class " B " Valve is
switched off by simply disconnecting one of the
accumulator leads.

Should a special Class " B " Sneaker be used, the
output choke can be dispensed with and the connec-
tions made to anodes and H.T.+.

THE PLEW ANTI -FADING UNIT
WE have just received au

excellent little device from
the Phasodyne Radio Co., 22,
George Street, Hanover Square,
I.ondon, W.1, called the Plew
Anti -Fading Unit. This consists

of a small moulded bakelite
case fitted with four
terminals which are
marked " P," " 0,"
" H.T." and " 8 " re-
spectively. The unit is
connected in: the anode
circuit of the detector
valve and is made to
vary the screening grid
potential applied to the

The Pelo-Scott Clan B unit. preceding S.G. stage. The
component is very Inge-
nimis and works well. As

will connect direct to the the name implies, its oLject is to prevent fading, and it
loud -speaker terminals, P. accomplishes this by acting as a form of automatic
being connected to LS- volume control device. The makers are very modest

in their claims and we were pleasantly surprised to
find how efficiently the unit operated ; stations such
as Fecamp, which normally fade badly, were receivable
at practically constant strength during the whole of
a fairly long test. Complete with a sheet of wiring
diagrams and full instructions for use, the unit retails
at the attractive price of 10s.
THE WRIGHT AND WEAIRE "NUCLEON" COILS
THE illustration below chews the ingenious design

of the new "Nucleon" Nils manufactured by
Wright and Weaire, Ltd. Originality and low price
is their keynote, and they will be extensively dealt
with next
week.

The new Weairite Nucleon iron -core tuning coil, details of
which will be given next week.

A damp earth all the
year round is essential
to good reception. Filt
the ever -damp Earth
keeps damp without
attention, thus
maintaining the ir
efficient conduc-
tivity of the soil
in the hottest
weather.
Sold by all Dealers or post
free from Sole Makers.
Graham Farish Ltd., Masons Hill, Bromley,
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Run your Radio
FROM THE MAINS

Electrify your radio-it's cheaper and
more efficient than any other method,
providing you employ Heayberd Ap-
paratus. Whatever your need in mains
equipment Heayberd can supply you.
HEAYBERD COMPLETE MAINS UNITS
Heayberd Complete units enable you to electrify
your set simply by installing the unit in place of
the dry or wet batteries and plugging in to the
nearest electric point. Models for A.C. or D.C.
mains from 55/- upwards according to output.

HEAYBERD ASSEMBLED KITS
If you prefer to build your own unit, the Assembled
Kits enable you to do so with a minimum of trouble.
All components are mounted on a metal base-
you simply wire up, following the blue print and
instructions provided. Models for A.C. or D.C.
from 52/6 upwards.

HEAYBERD UNASSEMBLED KITS
You may prefer to construct the unit entirely-so
that it can fit into an existing cabinet. Heayberd
Unassembled Kits provide every component
necessary to build just the unit you require
together with a clear circuit diagram. Kits from
40/9 upwards.

HEAYBERD MAINS COMPONENTS
Separate components may be obtained from
Heayberd. There is a wide range of Transformers,
Chokes, Condensers, Resistances and Battery
Chargers available.
Heayberd Mains Ap-
paratus is constructed
from the finest materials
by Mains Specialists
and fully Guaranteed.
Special attention is paid
to smoothing in all Units.
IVestinghouse Rectifiers
are incorporated in all
A.C. models.

M
---r

Address

06t
for Heayberd
handbook on
MainsWorkin9

I enclose 3d. stamps for
New Handbook of Mains
Equipment. Packed with
Technical Tips, Service
Hints and diagrams

Frac.

F.C.HEAYBERD 6Co:,
10 FINSBURY STREET, LONDON, E.C.2.

One minute from Moorgate
ar
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BLUE SP T
PM

by the

MOVING
COIL

A wise decision
designers.

Blue Spot Loudspeakers are
the best

SPECIAL FEATURES :
Scientifically designed matching trans-
former for Power, Super Power, Pentode
(Class B on request) Q.P.P. Pentode
model, 2'6 extra  Troublesome solder
tags dispensed with-in their place efficient
terminals for easy valve matching  New
process Speech Coil  Damp-proof cone-
no warping or fouling in the gap  Copper
plated Chassis with felt surround. No
excessive bass, no shrill top.

Write for Catalogue P.R. s8S, giving full details
of this and other Blue Spot Speakers.
26 P.M. chassis complete with output Q0/6

transformer uz-
Extension motel without transformer for receivers
already equipped with suitable output transformers

27/8
CABINET MODEL 22 P.M. In oak with at) P.M.
movement and output transformer - - 45/ -
Extension cabinet model without output transformer

40/- 
THE BRITISH BLUE SPOT COMPANY LTD.
%RA Rosoman Street, Rosebery Av., London, E.C.s
Telephone : Clerkenwell BRITISH MADE
3570 Distributors for
Northern England,Scot-
land and Wales : H. C.
RAWSON (Sheffield
and London), Ltd.,
too, London Road,
Sheffield .

PRACTICAL WIRELESS

THERE is still a
shortage of the
more important

orchestral works on
records, most of the lists being made up
of the more ephemeral type of music.

We will begin with the songs which still
top the lists. Another Caruso record has
been rejuvenated-Celeste Aida and Je
Croix Entendre Encore (Pearl Fishers),
H.M.V. DB1875. In this record you hear
Caruso's voice when tendencies towards
baritonal quality were developing-a not
unusual occurrence in the career of tenors-
and it is interesting to compare it with
earlier ones. The two arias are admirably
chosen-one grandiloquent, the other tune-
ful, haunting in charming simplicity.
John Hendrik, that very good German
tenor, has made another excellent record
in Parlophone R1517. He sings two Lehar
songs in German-Gipsy Love and The
Czarevitch-which are a very delightful
pair. This young man is so very good that
it is difficult to believe that he was working
as a clerk less than four years ago. Now
he is well on the way to fame. Another
cheering example for amateurs !

Talking of amateurs, have you heard
the Hon. W. Brownlow ? Here is a baritone
who is a very fine artist from every stand-
point. The entire rewards of his efforts
benefit charity, hence his amateur status.
His last record contains two light trifles,
This Lovely Rose and When I Think of You,
on Columbia DB1126. A vocal record
which has much to commend it is Robert
Burnett's Edward and Wee Willie Winkie
and Jenny Wi' the Lang Pock on Parlophone
E11236. This Scottish baritone has a
rare dramatic gift. His singing of that
gruesome poem of Dalrymple's is positively
eerie. You'll need much Scotch (the
language) to follow the other two. Stuart
Robertson has two martial ditties well
worth hearing in Vimy Ridge and Light of
Foot, on H.M.V. B4416, and the new
show, " Music In The Air," is most
artistically and generously ensampled by
the Light Opera Company on H.M.V.
C2568.

I liked Brahma' best two, Hungarian
Dances 5 and 6; as they are played by the
San Francisco Symphony Orchestra on
H.M.V. E607. Almost everybody knows
them well ; the gaiety of spirit they ex-
press is most infectious. A record to come
back to at any time. A strange offering
comes from Brunswick (119). This is
Lament For The Living, with the sub-
title " Suite in G Flat." The name leaves
one guessing, but the four parts or move-
ments, " Lament," " Searching," " Phan-
toms " and " Why ? " begin to enlighten
one. If you can imagine an allegorical
film round such a lachrymose subject, this
music would fit in admirably. It is tune-
ful, modern, but not hair-raising. I think
I rather like it.

Bird of Love Divine and I Hear You
Calling Me are bound to be popular as
they are played by so fine an orchestra as
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the London Palladium.
Here you have a sym-
phonic arrangement
quite in the grand

manner and yet the melody stands out
delightfully. Two old favourites in very
fine raiment. On H.M.V. C2563.

Medleys that are different are the two
Scenes, Venetian Nights and A Vision
of Spring, played by the New Mayfair
Orchestra. Vocals for colouring such
pieces as Come, Lassies and Lads and
Offenbach's Barcarolle help to make two
quite attractive pictures on H.M.V. C2565.

Another Lilac Time The Commodore
Orchestra (and Organ) play it on Broadcast
3309: It is competent-the Commodore
always is-but they should have locked the
organ and mislaid the key for Lilac Time.
Now for a really brilliant bit of playing.
This is The Enchanted Forest by Ilia
Livschakoff's Orchestra on Decca F3565.
Every modern trick ana instrument is
used, and the result is uncommonly attrac-
tive. The Little Company backs it up.
Because the orchestral qualities are pre-
dominant, I mention here with pleasure
The Black Gipsy and The First Flowers
in. Mdy-two tangos by the Dajos Vela
Dance Orchestra. These are Parlophone
R1510.

I like Mark Hambourg's playing of
Beethoven's Sonata in C Sharp Minor
(The Moonlight) better than anything by
him for a long time, not, perhaps, so much
from the actual execution, but from the
artistic interpretation, which is very satis-
fying. Hear H.M.V. C2551-2 with the
fourth side containing a positively en-
chanting fragment-Beethoven's Nel Cor
Piu Variations.

In a very different world is John Hunt's
introduction of the " Neo-Bechstein "
piano via Chopin's Prelude in C Minor,
Op. 28, No. 2, and Mazurka in A Minor,
Op. 68, No. 2, and Clair de Lune (Debussy).
The chief interest lies in this new instru-
ment which has no hammers, but electro-
magnets and a loud -speaker ! The result
is a kind of cinema organ effect with amaz-
ing swell effects. John Hunt plays these
pieces delightfully, and has great skill
with this new invention. Definitely a
record to have-H.M.V. C2567.

The best humorous record comes from
Ronald Frankau, who gives pungently
The Preparatory School, The Public School
and The Varsity, on Parlophone R1515.
The other side is Let's Go Mad. That
loving couple (!)r Billy Caryll and Hilda
Munday exchange more amenities on
Broadcast 3311 (Home Chat). Then two
funny men with excellent voices sing of
Eucalyptus and The Golden Shores of Wigan
on Sterne. 1193. You doubtless heard Duke
Ellington's broadcast and formed, your
own views ! I will but say that he hurt
me far less on Hot Feet and The Blues I
Love to Sing, on H.M.V. B6343. I feel
that we should have understood it all
better, had we lived in either 6000 B.C. or
A.D.
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.Practic ers
rom

Readers.
The Editor does not necessarily agree with opinions

expressed by his correspondents.

Class " B " and H.T. Eliminators
' Snt,-I have read in PRACTICAL WIRE-
LESS recently quite a lot about Class B
Amplification, and I would very much
like to adopt this form of amplification.
I understand; however, that it is practically
impossible to work Class B off an average
type H.T. eliminator. What about the
thousands of experimenters, myself in-
cluded, who have either bought or made
H.T. units ? Have we to scrap them and buy
new ones I know of only one such unit
on the market at present -designed specially
for Class B, but it is rather expensive. Here
is a splendid chance for the technicians
of PRACTICAL WIRELESS to lead the way
once again, by telling us how to adopt
out present units to suit. Wishing PRACTI-
CAL WIRELESS every success.-R. E.
ATKINS (Horden).

[Provided that the eliminator delivers
.sufficient current for the maximum require-
ments of the amplifier, the Neon Stabiliser
may, of course, be used in place of the smooth-
ing condenser in the unit to keep the voltage
constant. The subject is, however, receiving
our attention.-Ed.]

I.N.R. and His Majesty's Speech
SIR, -I happened to tune in Brussels on

the afternoon of June 12th, and heard
someone speaking. After a while, I knew
it was King George, and I listened to the
end. Afterwards there was a very pleasing
incident, which I wish to report. The
announcer told us in Flemish, that that was
the end of His Majesty's speech, and said,
" We will now put on a gramophone disc
and play ' God save the King.' We will then
proceed with our concert."

As a regular reader of your splendid
paper, and being a Britisher, I thought
this jot of news may interest you, and be
worth publishing, just to let Englishmen
know what the officials of the I.N.R.,
which is the Broadcasting Company of
Belgium, think and feel when they relay
a speech by our King. Best wishes for
the future of PRACTICAL WIRELESS.-
F. J. WHALLEY (Antwerp).

A Ceylon Reader's Views
SIR,-Being on leave in London when

PRACTICAL WIRELESS began publication I
took it in from No. 1 and have continued
doing so after my return to Ceylon. Like
the many thousands of other readers I can
say I have not met its equal for giving good
value, both as regards the practical as
well as the theoretical side of wireless.
Every subject, however abstruse, is dealt
with in such clear and simple language
that one has to understand it. I must also
thank you for the Wireless Constructor's
Encyclopaedia which I have found most
useful. As you welcome criticism may I
make a suggestion.

Most of the circuits given in PRACTICAL
WIRELESS need special coils which are more
often than not unobtainable in Ceylon

(I should think this applies to other parts
of the Empire, too) and, therefore, their
construction is either not possible or has to
await receipt of the necessary coils, etc.,
from the manufacturers. Another point
that has struck me is : Why is it con-
sidered a sine qua non of a set that a wave -
change switch must be included in the
circuit ? We, in the Colonies, do not in
the least mind coil changing, and, as our
receivers, to be of any use, have to tune in
all wavelengths from 12 or 15 m., to 1,000 m.
we generally build them so that it is merely
a question of changing coils for each
waveband.

The ideal circuit for us is one with S.G.,
det., and 2 L.F., as with this and the
necessary coils the world is within our
reach. On such a set the Empire S.W.
station comes in ' at full L.S. strength
often when we cannot hear our local
(Colombo) 'owing to atmospherics. Now,
sir, if you can describe a set using such a
circuit (the last stage might with advantage
be. Q.P.-P., or Class B amplification), giving
details for making the necessary coils, you
would be conferring a boon on all readers
outside England.-R. G. LEEMBR17GG EN
(Matara, Ceylon).

(Continued on page 526)

CUT THIS OUT EACH WEEK

DID YOU KNOW
-THAT if signal strength is not reduced when

1 the earth is removed the earth connection
is inefficient.
-THAT a mains A.C. receiver can always

; be used oh mains of higher frequency than
that for which the set was designed, but

I should not be used on mains of lower fre-
quency. 1, -THAT in making a portable set it Is always
best to screen the loudspeaker leads, to
prevent instability.
-THAT when calculating the value of bias ;
resistance for an A.C. pentode the anode and 1,1

screening grid currents must be added together. I
-THAT good reception can often be obtained

1 by dispensing with an aerial and connecting a:
: the earth lead to the aerial terminal.i

-THAT fitting new valves to an old set i,

e often causes instability. 1

i -THAT for power grid detection the detector 1

anode voltage must not be less than 120.
-THAT the wiring of an electric bell often
makes a good indoor aerial. 1.

-THAT 'when decoupling is provided there
is no hunk in wiring a new high-tension battery 4

in series with a partly exhausted one. ,,   11. 1. ;

NOTICE.
The Editor will be pleased to consider articles of a

practical nature suitable for publication in PRACTICAL
WIRELESS. Such articles should be written on one side
of the paper only, and should contain the name and
address of the sender. Whilst the Editor does not hold
himself responsible for manuscripts, every effort will be
made to return them if a stamped addressed envelope
is enclosed. All correspondence intended for the Editor
should be addressed : The Editor, Pitaormat WIRELESS,
Geo. Rezones, Ltd., 8-11, Southampton Street, Strand,
W.C.2.

Owing to the rapid progress in the design of wireless
apparatus and to our efforts to keep our readers in touch
with the latest developments, we give no warranty that
apparatus described in our columns is not the subiect of
letters patent. -
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THE SUN
DRIES
but -

EACH
Sold by all Dealers or post free

from Sole Makers.

Graham Farish Ltd., Masons
Hill. Bromley, Kent.

HOME-MADE
ATMOSPHERICS!
Before resigning yourself to
" atmospherics," examine your
receiver for faulty contact points.
Then fit Clix Perfect Contact
Terminals, Plugs, Spades, Valve -
holders, as consistently used by
the designers of " Practical
Wireless" sets, and enjoy
reception free from home-made
interruptions.

MASTER "
PLUGS

Firm grip and
full contact
with ANY
battery socket.

lid.
1110,-
(110,0

"-.42;0411

PANEL TERMINALS
re)

Type B. With Hex J If-

axonal Shoulder 4d.
Type A - - - 21d.

SPADE
TERMINALS
Special collar
prevents cor-

rosion.

Large 2d.
Small Ui.d.

New Clix Folder
"IV" gime full
details of Contact
Components.
Write for a copy.

LECTRO LINX Ltd., 79a, Rochester Row, London, S.W.] .

SNOB FOR SETTINCHAND
U -SHAPED BAR S.Ms

FIT THIS
ELECTRIC
CLOCK
TO YOUR SET!
NO MAINS NEEDED!
KEEPS CORRECT -mat
NO WINDING!

Works off small battery lasting 12 months, or can
be plugged into G.B. battery without affecting recep-
tion. Uses practically no current. Fits into hole
31M. dia. in any panel up to tin, thick. Easy . to

screws required. Only
lin. from front of panel to back
of case. Swiss movement. Hands
set from front. Nickel - plated
bezel. -Useful addition to any
set.RIVERSIDE MPG. Co., Ltd.,

COMPLETE WITH BATTERDept. 21, Crisp Road. )?

Hammersmith. W.B.
Telephone: Riverside 6392. POSTAGE 612

1216
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PRACTICAL LETTERS
(Continued from page 525)

Price of Components Wanted in Specification
SIR,-PRACTICAL WIRELESS is certainly

maintaining its high standard, and I must
say it is its style that attracts me, almost
as much asits contents. Further, the
authors express themselves very clearly,
so that the average amateur can under-
stand, and this is surely half the battle.
But I have one complaint to make.Quite
sensibly you give a clear and definite list
of all the parts required to build one of
your sets. But why not give their prices
as well ? I know you say that advertisers
state prices for kits ;but this is not really
satisfactory. Take the featherweight port-
able, for instance. About one advertisement
appears. This states price of kit, excluding
panel, baseboard,cabinet, and speaker.
What about the cabinet, baseboard and
panel ? Have I got to wade through all
the literature about the set to find out
about these ;and then remain ignorant of
the price ? Why could you not put the
price of the components in the specification ?
It would be so much more convenient.
After all, the very first thing one must know
about a set is its price.

0. C. UrrrnoFF (Marlborough).
[This matter is under consideration.-Ed.]

From A South African Reader
SIR,-I have been a subscriber to at least

two wireless papers since wireless existed.
The circumstances here are somewhat
similar to those existing at home in 1925.
We have no necessity for selectivity and
dual range coils. Our nearest station is
Johannesburg, 600 miles- away.Since the
early 'eighties I have been interested in elec-
tricity, and the earlier numbers of the wire-
less papers were devoured by me. Lately
they have devoted too much (as far as I'm
concerned) time to selectivity, etc., and in
the above circumstances these things do
not interest me. Consequently the coming
of PRACTICAL WIRELESS has been a god-
send. I like your paper because you
discuss fundamentals as well as the technical
requirements of the conditions in Europe.

Here is a suggestion : Why not publish
a series of articles dealing with the signal
as sent out by the broadcasting station
tracing it through the receiver until it
emerges from the loud -speaker, treated
with such mathematics as a boy of fifteen
can understand.Youths of that age are
better qualified to study wireless than older
people.

Thank you for the wonderful Encyclo-'
paedia which has just come to hand-I
made use of it the moment I received it,
to decide what anode resistance to use in an
R.C. coupled L.F. valve.

In my opinion the four most outstanding
events in wireless to date are :the Screen
Grid, Class B amplification, The Empire
Short -waver, and PRACTICAL WIRELESS.-
MALCOLM CANMORE (Salisbury, Rhodesia).

The Faultfinder's Vade Mecum.
SIR,-My copy of " The Wireless Con-

structor's Encyclopaedia " to hand. I
have not had an opportunity to look care-
fully through it yet, but a rough glance at
the television section proved exceedingly
interesting. I am a television enthusiast,
having had some experience on the manu-
facturing side in its early days.

Coil winding data isalso exceedingly
useful, and other material seems to be level
with radio progress. As a faultfinder on
commercial sets,etc., and with nearly
twelve years' experience, it is my opinion

that all faultfinders should be in posses-
sion of a copy of the Encyclopaedia ;
it would lighten their daily tasks.Success
to your instructive journal, and please
carry on the good work, and boost up
television progress.-W. J. BUTTERFIELD
(Seven King% Essex).

Club Reports should not exceed 200 words in length
and should be rebeived First Post each Mandan
morning for publication in the following week's issue.
A NEW ZEALAND CLUB

Far away in New Zealand is situated the New
Zealand DX Club. This club aims to forward the
Interests of DX listeners. Membership (including a
badge and card) is 2s. 6d. Although situated at such
a great distance from England the club is well worth
joining. Particulars will gladly be supplied (upon
receipt of a stamp) by the International Secretary,
Leslie W. Orton, !` Kingsthorpe," Willowbank,
Uxbridge.
THE WESTERN ENGLAND TELEVISION AND

SCIENTIFIC SOCIETY
This Society has been recently honoured by the

acceptances of Fellowships by The Marchese G.
Marconi, Sir John Ambrose Fleming,L. Francis
Fogarty and John Logie Baird, Esq. These gentlemen,
to whom we owe a good deal the present perfection of
Radio and Television, are too well known to need any
Introduction. We would take this opportunity of
pointing out that our Foundation membership lists
are not yet closed.Foundation members have no
entrance fee to pay. All interested are invited to write
to the Honorary Secretary, H. Montague Smith,
" Eden House," Eden Grove, Fllton. Bristol, 7.
ANGLO-AMERICAN RADIO AND TELEVISION

SOCIETY, etc.
The Anglo-American Radio and Television Society,

the International Radio Society and the International
DX'ers Alliance have pleasure in announcing that a
programme dedicated to them will be broadcast from
Radio Normandy (Fdcamp) upon 226 metres between
1 and 1.30 a.m. (B.S.T.), July 2nd, 1933 (Sunday
morning). We are desirous of hearing from readers
receiving this transmission. Letters should be addressed
to 11, Hawthorn Drive, Willowbank, Uxbridge,
England.
GOLDERS GREEN AND HENDON RADIO SCIENTIFIC

SOCIETY
The Annual Direction Finding Competition under

the auspices of the above Society will take place on
Sunday, July 2, in the area enclosed by St. Albans-
Wattbrd-Berkhamsted. Wavelength to be used,
164 metres pure c.w. crystal controlled.The fixed
transmitting station will be operated by G5RD, near
King's Langley. The unknown and mobile trans-
mitting station will be operated by G5CD. All com-
munications should be addressed to H. Ashley Scarlett,
60, Pattiaon Road, London, N.W.2.
HACKNEY RADIO AND PHYSICAL SOCIETY

At our last meeting, held at the Hackney Electricity
Showrooms on Monday, June 12th, Mr. A. R. Twiss
gave another of his very interesting talks when he
lectured on Push Pull. Commencing his talk with a
few notes on the normal output circuit, Mr. Twiss
followed with many details of ordinary Push Pull
output. Having dealt at length with this form of
amplification the lecturer passed to Quiescent Push
Pull, and gave much interesting information on this
subject. Class B amplification is to be the subject of
another evening's talk.Details of coining events
may be obtained from the Secretary, A. F. Rogerson,
19, Sewdley Street, Clapton,E.5.

ANGLO-AMERICAN RADIO AND TELEVISION
SOCIETY (Huddersfield Branch)

The above society paid a visit to the transmitting
stations at Daventry on Sunday, May 21st, by motor
coach. The party were welcomed by the engineers
and rshown around the 5XX and 5GB, and finally
the New Empire Short -Wave Station.The visitors
were extremely interested in the progress made in
transmitting gear as shown by the 1925 5XX to the
New Station built last year.They were most interested
also in the Programme Repeater Station and distribu-
tion equipment. After tea at Daventry, the party
were taken to the Hillmorten G.P.O. station at Rugby,
and from there!home. A most enjoyable day -was spent
by all. It was decided to continue these outings
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ROUND the WORLD
Relays from North American Continent

NEW working arrangements have been
concluded between the B.B.C. and

the Canadian Broadcasting Commission,
National Broadcasting Company and
Columbia System, whereby in future there
will be an increased exchange of pro-
grammes between the North American
Continent anul Great Britain.
One of the most notable events
in the history of broadcasting
will also take place when
Sir John Reith personally opens
the new Radio City in New
York next November.

Reopening of Minster Trans-
mitter

THE 1 kilowatt broadcasting
station at Munster (West-

phalia), which was closed down
after the opening of the
Langenberg transmitter, is to be
overhauled and again brought
into operation. It will take
part of its programmes from
Cologne, but broadcasts will
also be made from its own
studio.

Broadcasts of Criminal Trials
GERMAN stations recently

caused some sensation by
transmitting gramophone
records of proceedings in  a
Berlin Court. As the experi-
ment was a successful one it is
proposed to include such broad-
casts as a special feature in
the programmes when occasion
arises.

Friendly Neighbours
AN Austrian listener, whose neighbour

was in the habit of broadcasting dance
music from the adjacent flat until the local
station closed down at midnight, sent his
son to borrow the wireless receiver which
was the cause of the uproar. In answer
to the boy's polite request, he was asked
whether his father still wanted to dance at
that hour. " No," was the reply, " he does
not actually want to listen to hot jazz,
but he wants to go to sleep! "

New 300 -watt Austrian Relay Station
THE Ravag has passed an order to the

Western Electric Company for the
installation' of a 300 -watt relay transmitter
to be installed at Bregenz, on the borders
of Lake Constance. As the plant is ready
it is expected that the station will be
completed by August.

French Wireless Tax
SIMILARLY to the principle adopted in

Germany, the French Posts and
Telegraphs Department will collect the
new wireless tax from possessors of radio
receivers through postmen on their rounds.
The tax may be paid in monthly instalments
if desired.

An American Idea !
IN order to avoid certain restrict'ons
I imposed by the United States Federal
Commission a group of Los Angeles
(California) business men propose to build
a floating broadcasting station in the open
sea, beyond the ten -mile coastal limit.

July 8th, 1933
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The power of the transmitter has not yet
been definitely fixed but may reach 25 kilo-
watts. The station would be registered

A PIANO WITH MICROPHONES

same law which induced the owner of a
Texas station to remove his transmitter
across the Mexican border.

Popularising Radio
NOT only has the German Reichsfunk

designed and placed on sale a popular
wireless receiver to be sold compulsorily

by dealers at a very low
price, but to encourage the
reception of educational talks
in schools it has reduced the
tax to these institutions from 2
marks per month to the equiva-
lent of roughly ninepence for
that period. At the reduced
fees-only certain transmissions
may be tuned in during school
hours, but exceptions will be
made on special occasions.

H.M.V. gramophone records recently issued have introduced a new
musical instrument to England. Here John Hunt is seen recording a
Chopin Prelude on the Neo-Bechstein piano. The sounds from the
strings of this instrument are amplified by means of microphones and
valves and reproduced through a loud -speaker. Extraordinary effects
can be gained and reproduction is similar, in many characteristics, to
that of an organ. This is the first change that has taken place in
pianoforte design for a hundred years. The piano was erected in the

His Master's Voice- studios at Abbey Road for the making
of gramophone records.

with a Central American republic to which
free publicity would be granted. Its
principal activity, however, would consist
of sponsored programmes for the advertising
of commodities and products forbidden, at
present, to American studios. It is the

MULE THIS 11

Problem No. 42
Binks made up a three -valve S.G.-D.-Pen.
receiver which was provided with band-pass
aerial tuning and a tuned grid inter -valve 4

circuit. A three -gang -coil unit, with self-
contained switches, and a gang tuning con- 7

denser were employed. It was soon found, 7.

however, that although the set functioned
quite satisfactorily at some times, signals I
were very faint at others. Binks also noticed 4

that when signal strength was poor, selectivity t
was also much- below its usual standard.
Suspecting bad contacts, he examined all the
wiring, tried different valves, and tested all a

the components for continuity of circuit,
insulation, etc., but without finding anything
wrong. What was the cause of Binks'
trouble ?

SOLUTION TO PROBLEM No. 41
The anode resistance in, the R.C. unit caused a

greater voltage drop than did the transformer primary
previously connected in the detector anode circuit.
In consequence the anode voltage applied to the
detector was too low to allow the valve to oscillate.

The following three readers received books in
connection with Problem No. 40 :-
J. H. Burnett, 7, Grange Avenue, Scunthorpe, Lines. ;
E. Bastin., 2, Glastonbury Road, West Hove, Sussex :
B. L. Stuart. Brinnington Hall Lodge, Brinnington;
Stockport.

B.B.C. Thriller
THE B.B.C. has decided to

revive the German radio
play Flags on the Matterhorn
on July 6th (Regional) and 7th
(National). It was first broad-
cast in Great Britain a year
ago to celebrate the sixty-fifth
anniversary of the conquest of
the mountain. The tremendous
realism of the microphone story
of the Englishman's victory over
the Italian guide makes Flags
on the Matterhorn one of the
outstanding plays of ten years
of broadcasting.

West National Transmitter
ALTHOUGH the West

Regional station has been
radiating a full service since
May 28th, the bringing into

operation of the National transmitter is a
matter which requires extensive preparation.
The alternative programme for Wales will
be broadcast on 261.6 m., a channel shared
with London National. The working of
two high -power transmitters on the same
wavelength is a new departure, and it is
possible that the introduction of the full
twin programme service from West Regional
may not begin before July.
Radio Lisbon

WORK on the Portuguese high -power
station in the neighbourhood of the

capital is well under way, and it is hoped
that the transmitter may be ready for
tests towards the beginning of October.
Why Vienna Broadcasts are Weak

ALTHOUGH this station is working on
100 kilowatts and should provide

strong signals, results, so far, have been
disappointing to listeners in the British
Isles. The reason for which the broadcasts
are not heard at a strength commensurate
with the power used is because the reflector
aerial mast has not yet been brought into
operation. The transmissions are not
destined to the capital, but to the Western
districts of Austria and it is for this reason
a " beam " effect is desirable.
Munich to Increase its Range

ALTERATIONS are to be made to the new
Munich 60 -kilowatt station with a

view to increasing its power. Work is to
be started at once in order to permit the
transmitter to radiate 100 kilowatts
(aerial).

milealue.p.e...e.: -Ara,
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THERE are few things more annoying
than to find that after having
finished building a brand new A.C.

mains set, its performance is almost
drowned by a loud and continuous hum.
Some may consider it a greater nuisance
when the hum, either in a new set or in a
receiver, which hitherto has been beyond
reproach, is not sufficient to spoil the pro-
gramme entirely, but is, nevertheless,
distinctly audible.

In the first case you are painfully aware
that something has gone radically wrong,
and generally it is not a very difficult
matter to track down the cause. In the
case of a less severe hum, however, the
cause usually is more obscure, and the
possible reasons so many, that hum hunting
may take up quite a large part of your
leisure time for several days.

It is easy to introduce hum into a
receiver, and even with the greatest care
in design always a risk of some
unwanted coupling with a source of hum,
so a few notes on the causes and cures for
hum may be helpful.

Three Points to Consider
There are, generally speaking, three

points at which hum may be introduced
into a set: first, through the mains con-
nection, via the high tension supply
unit; second, via the aerial -earth system ;
and third, by pick-up within the receiver
itself, due to unwanted coupling between
some part of the circuit and the power
pack circuits.

Hum directly due to the A.C. mains, and
not caused by internal or external couplings,
is usually the result of faulty smoothing
of the high-tension supply. Although the
mains are supposed to be of a standard
frequency-usually 50 cycles per second,
the wave form is seldom a perfect 50 -cycle
sine wave, but carries ripples corresponding
to higher harmonics of the 50 -cycle fund a -
mental. The H.T. supply, after it has
left the rectifier, is not a steady direct
current, but a uni-directional pulsating
current, the pulsations being at twice
the frequency of the A.C. supply, and
bearing, in addition, any ripple present
in the original mains voltage.

It is the duty of the smoothing
circuit to filter out these ripples. The
common explanation of smoothing is
that the choke passes the direct current
portion of the supply, but " chokes
back " the ripple, which is by-passed
through the smoothing condensers.
This is not a complete explanation,
because the condensers act more as
buffers, absorbing power during the
peaks of the ripples and giving out
power during the troughs. Insufficient
smoothing, due either to a choke of too

PRACTICAL WIRELESS 531

.11 11111410 1111

An Informative Article
Explaining the Causes of Hum in A.C.
Sets, and Methods of Curing the Trouble:

is the result of coupling-either magnetic,
or capacitative-between parts of the
receiving circuit and the circuits carrying
" raw " alternating current. For example,
in a very badly designed set, in which the
intervalve transformers are located within
the magnetic field of the mains trans-
former, hum might be very bad indeed.
On this point, it is worth noting that
certain cheap mains transformers of the
" manufacturers' " type have very powerful
magnetic leakage ,fields. If it is necessary
to employ a transformer of this kind, care
must be taken that the power pack is kept
right away from the receiver proper, or, at
any rate, the pack must be well shielded.

Another fertile source of hum is badly
designed low-tension wiring. The heater
wiring carrying a fairly heavy raw A.C.
current has of necessity to pass fairly close
to the grid pin of each valve holder, but the
runs should be so located that coupling
with the grid circuits is a minimum, thus
reducing the risk of pick-up to the lowest
possible.

When hum is introduced through the
aerial -earth system it may, or it may not,
be serious. If the set employs one or more
high -frequency amplifying stages, and these
high -frequency amplifiers are correctly
designed and are not overloaded, any
mains ripple picked up by the aerial will
not be reproduced in the set-unless by
poor design some coupling within the
receiver transfers the ripple to the detector
or low -frequency stages when, of course, it
will be amplified and very noticeable.

If, however, the H.F. valve is overloaded,
that is to say, if it is allowed to partially
rectify incoming signals, then, when the
set is tuned in to a signal, the incoming
carrier will be modulated by the hum,
rectified by the H.F. valve, and you will
hear all about it by the time the signal
gets to the loud -speaker.

By

A RADIO ENGINEER
lem., prwoomrort,morj

low an impedance, or to reservoir condensers
of too small a capacity, results in a certain
amount of ripple remaining in the H.T.
supply forming the anode current to the

a

Maws Trans:

O O

1

Fig. 1.-An L.F. transformer located within
the field of a mains transformer induces hum.

various valves-and that hum will be
amplified in the successive stages of the set,
so that in the output stage it assumes
annoying or even serious dimensions.

L.T. Wiring
Pick-up of mains, hum within the set is

not caused by defective smoothing. It

Fig. 2.-A.C. mains hum may 6e cured
the mains plug.

by reversing

Getting on the Track
Now, suppose an A.C. set develops a bad

hum ; what are the best steps to take in
order to track it down and put matters
right ? Well, in the first place, the simple
operation of reversing the mains plug and
thus changing over the side of your power
transformer which is connected to earth
may be tried. Next, ascertain whether
the earth connection is good. A high.
resistance connection here will develop a
comparatively large hum voltage across it
if there is any inductive coupling between
the earth lead and any part of the house
wiring. Have a good look, too, at the run
of wires between the aerial and the set,
and ascertain that it does not pass close
to any part of the electric light or power
wires. Do not forget, in this connation,

(Continued overleaf)
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Fig. 3.-Induced hum may be
runs near the

experienced if t
house wiring.

(Continued from previous page)
that there may be wires concealed in walls,
ceilings and floors.

If you have eliminated these obvious
causes, turn your attention to the power
pack. Check up, first of all, the filament
of the rectifier valve. If one filament of
a full -wave rectifier has failed, or lost its
emission, the unit will still operate as
a half -wave rectifier, but with greatly
increased ripple. A similar effect can
be caused if one-half of the H.T. secondary
has broken down. Faults in the smoothing
condensers may be the trouble-a discon-
nection to either condenser (internal or
external) means a big ripple voltage at the
anodes of the receiving valves.

By the way, if after applying all the
tests you fail to stop the hum, you may
suspect insufficient smoothing, when the
remedy is to substitute for the usual 4 mfd.
reservoir condensers electrolytic condensers
of 8 mfd. or more. I am not explaining in
this article how to test each component, as
the usual methods for carrying out this side
of the work have already been described in
recent issues. I am merely endeavouring

he

to indicate where to look for
faults and what to look for.

While on the subject of
condensers, if the power pack
seems in order, you might
next examine the by-pass
condensers of the various
decoupling circuits - detec-
tor, H.F. and L.F., and also,
the condensers decoupling
automatic biasing circuits.
If any of these condensers
has developed an open circuit
there is every likelihood of
bad hum materialising. There
is almost certain to be a small
amount of pick-up in the
associated circuits, and if the
so-called "decoupling " re-
sistance is not by-passed to
earth effectively, the hum
frequency voltage developed

aerial lead-in across the resistances will
set up intense hum. In
fact, a decoupling resistance

without its associated condenser becomes,
not a decoupler, but a coupler.

Avoid Bunching
Yet another important point to watch

is the way in which the wires connecting
the set to the high tension and filament
supply unit are run. It is very easy to
ruin all the good work of careful design and
workmanship by bunching together H.T.,
L.T., and even grid bias leads between the
set proper and the mains unit. On more
than one occasion I have cured a set
completely from terrific hum merely by
sorting out the bundle of connecting leads
and spacing them well apart. On a few
occasions it has also been necessary to use
metal sheathed wiring for leads carrying
raw A.C. In other cases, it has been suffi-
cient to alter the aerial and earth leads from
close proximity to mains connections.

Sometimes queer and apparently contra-
dictory hum symptoms make their appear-
ance. For example, I remember one case
where a big radiogram was perfectly free
from hum when used as a wireless receiver,
but was appalling when the gramophone

pick-up was in use. The solution was
found eventually when the set was partially
dismantled. There was a bad connection
in the switch used for changing over from
radio to gramophone, resulting in a high
resistance contact in the grid circuit of a
detector valve when the gramophone was
being played. In consequence, A.C. mains
ripple, picked up in the lead joining the
gramophone pick-up to the switch, and
passing fairly near the electric gramophone
motor, caused a voltage drop across the
high -resistance contact, which A.C. voltage
was impressed upon the grid of the de-
tector valve in its normal functioning of
being the first L.F. valve.

It is notoriously difficult to keep the
heater wires far away from the grid circuits
of the different valves, but every effort
should be made to do so as far as possible.
One of the best methods of achieving that
end is to make the grid leads short and to
use under baseboard wiring for the heater
leads. Finally, bear this in mind. Barring
a few obvious types of failure which should
be discovered within the first five minutes

1 4.7
("0-(41

J

Fig. 4.-Look to the earth connection.
of your hum hunt, practically all hum can
be tracked down usually to poor high -
resistance contacts, or badly spaced com-
ponents and wires.

THE method described is much easier
made than the soldered joint, gives

good contact, and does not corrode. The
first thing is to fix the down -lead. Fix
a screw -eye in the woodwork on the window-
sill (as sketch), then prepare two insulators
with a 3in. length of wire between them,
and a 12in. length at one end. Put the
12in. length through the screw -eye, and
give it a loose twist on itself. Thread
the down -lead through the free end of the
insulator, pull it just tight, and bend-
ing it back on itself, lash together with a
strand of aerial wire or other thin wire.
Leave an end of about 2iin. and cut off
the odd wire (illustrated). Make the down -
lead taut by tightening up the wire through
the screw -eye. Bare the end of the
lead-in wire about sin. and twist it round
an equal amount of the end of the down -
lead, as shown in the sketch. Procure a
connector, as used by electricians, screw
this on the twisted ends and you have a
perfect joint. Turn the connector so that
it sheds the rain.

To take the lead-in through the window,
drill two kin. holes, about 2in. apart,
through the window -frame from the inside,
at a point just below the level where the
sash rests (illustrated). Now take a wood
chisel and cut a fin. groove across B,
at each hole. The lead-in is led along one

r.11.011W1,410.1 /.0114MMO.1=14 1.1111.1,..1.4 1411=41

AN IMPROVED LEAD-IN I
1114111INNWIMMIN,114111.11..1,110.114111111111001 /41111.1.1=.11.11,M,

of these grooves, and through the hole,
a little slack being left to keep any strain
off the joint, a staple put over the wire

Cowr

81.24.c4enal-br,i1
Saa/ch

Oman
zemi

f
TaA'bh set

To ET'', Set

fa,th

An improved lead-in.
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at the outside end of the groove ensures
that the wire stays in the groove, and that
no pull comes on the joint. The other
hole is used for the earth wire. This method
allows the window to open and shut with-
out injuring the wire. A piece of ebonite
may be taken and holes bored in it, the
same distance apart as the holes in the
window -frame, and two sockets fitted.
Fix the lead-in and earth wires to these
sockets. Place this over the entry holes
and secure close to the woodwork by means
of two small wood -screws in opposite
corners. (To make a neat job of this you
must be very exact about the distance
between the holes, and the entry holes
may need to be enlarged a little at that
end to take the sockets.) Two leads
fitted with plugs must be provided.

If possible, it is advisable to use an out-
side earth, and take both lead-in and
earth to an outside D.P. D.T. switch before
going through the entry holes. The switch
is easily protected from the weather by a.
piece of zinc shaped as in sketch. Place
the switch on the zinc and screw to the
woodwork at side of window, taking care
that you have the flap " C " at the proper
side, i.e., farthest from the glass. Bend
the flap in at right angles and the top down
to meet it and the result is a neat, trouble -
free job.-JAmEs PErrroaEw (Edinburgh).
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ADIFFICULTY which confronts the
designer, and even the user, of
any receiver is that of obtaining

good " quality " reproduction. " Perfect
reproduction will perhaps never be possible,
but 'we have already approached very near
to that ideal. The transmissions sent out

Wire to& disconnected

-
H.A7Choke

Detector Valve Holder
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Some Random Remarks on an
Important Subject.

/ By BERNARD DUNN
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Fig. 1.-Method of cutting out the L.F. amplifying valves when

tracing the source of distortion.

by the B.B.C. are the envy of the whole
world for their excellent purity, or, in other
words, for their extremely close resemblance
to the original sounds produced in the
studio, but it is probably no exaggeration
to say that 80 per cent. of our receivers
do not do justice to them. Of course,
the whole question of " quality," " purity
of production," " fidelity," " good tone '

-call it what you will-is very involved.
'Not only have the receiver and loud-
speaker to act their parts, but the room
in which they are to be used and, more
important still, our ears have to " play
up to them. Rather fortunately, the
ear is a very tolerant organ in some
respects, and is quite prepared to " over-
look " many of the shortcomings of our
reproducing system,. At the same time
it has to be satisfieem certain ways before
it can pass on to our minds a feeling of
enjoyment.

Judging " Quality "
It is rather a pity, in some respects, that

our ears are so very accommodating,
because we are often inclined to take the
kind of reproduction to which they become
accustomed as a standard by which
others may be judged. What is meant is
this ; we become so used to listening to
one particular set and speaker that our
ears tell us that the reproduction is " good,"
whether it really is' or not. For this reason
any person who is in search of perfect
quality can scarcely hope ever to attain
it by experimenting with one set and one

speaker to the exclusion
of all others. He should
endeavour to hear as
many instruments as
possible, and, with a
perfectly open mind-.
or should we say,
" ear " ?-try to appre-'
ciate, the' good and bad
points of each. By this
means he will soon begin
to understand what is
possible and what can
be expected. Perhaps
you will say that all this
is of no importance to
one who has not a
musical " ear." Don't
believe it; anyone can
develop a reasonably
good judgment by doing
as suggested above, and

carefully listening to as many sets as
possible.

What is Distortion ?
But it is not the purpose of this article

to dwell on the physiological and psycho-
logical side of the business, but to tackle
this question of distortion from a practical
point of view. First of all, what is meant
by distortion ? A dictionary says that to
distort is " to twist or turn from the natural
shape of a figure ; pervert from the true
meaning ; misrepresent." Well, then,
if our loud -speaker does not give a true
representation of the sounds being made
in the broadcasting studio, distortion

H.F.
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is taking place somewhere. When con-
fronted with the problem it is all very well
to say that the fault is at the " other end,"
meaning at the transmitting station, but,
as mentioned before, the transmissions
sent out by stations in this country, at
any rate, are so near to perfection that we
can safely take them as our ideal.

Old valves are a common source of L.F.
distortion, since, due to their reduced
filament emission, they become overloaded
on even comparatively weak signals.
Defficient valves can generally be traced
by the fact that volume is very poor unless
the grid -bias voltage is cut down to zero or
a very low figure. Besides, when this

Earth, fault is pre-
sent the tone
of reproduc-
tion is usually

64 thin 7,

a ri d
" scree-
chy."
T h e

only cure is
to fit new
valves.

Aerial
Lmeacin Loud -speaker

Feed
250,000.a , Another
Potentiometer cause of dis-

Fig. 2.-Preventing the first tortion which
valve from being overloaded occurs,
by connecting a potentiometer whether the
across the aerial and earth signals areloud or soft,terminals. is that pro-
duced by connecting a balanced armature
type of speaker in the anode circuit of a
large or medium power valve. The whole
of the valve's anode current, probably up
to 10 and 15 milliamps, has to pass through

(Continued overleaf.)
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Fig. 3.-Overloading of the L.F. transformer can generally be cured by using the
resistance -feed connections shown above.
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(Continued from previous page.)

the speaker windings.and this has the effect
of " saturating " the magnets. As a result
they cannot respond to the rapidly varying
signal currents, and music becomes
"blurred " or " harsh." A simple remedy
is to feed the speaker through a suitable
output transformer or to connect it on the
choke -capacity principle.

Tone Correction
In addition to the very noticeable kind

of distortion dealt with above there is
another which is by no means so " obvious "
to the untrained ear, that which causes
the high and low notes to be reproduced
disproportionately ; certain parts of the
musical scale are heard much more loudly
than the others. This really brings us to
the question of tone correction which was
dealt with on page 1223 of PRACTICAL
WIRELESS, No. 26.

Automatic Tone Compensation
Whilst the response of a set can almost

invariably be " levelled out " by means of
a separate tone control, this system is often
objected to on the score of its involving
the use of an additional knob on the receiver
panel. It is not difficult to design a set
which will give good quality at a certain
setting of the controls, but unfortunately
the tone is often changed quite appreciably
by adjusting the reaction condenser or
altering the volume some other way. It
is well known by now that as reaction is
increased there is a corresponding reduction
in high -note response. Various methods of
compensating for this have been devised,
bpt what is really required is a device which
is perfectly automatic. One method is to
use a special L.F. transformer which gives
extra emphasis to the high frequencies and
so to arrange the reaction condenser that
it switches a fixed condenser into circuit in
parallel with the transformer primary,
when set to its " minimum " position.
This is fairly satisfactory but has the dis-
advantage of being rather sudden " in its
action. A much better way is that to
be given later where two variable re-
sistances are ganged together to act as a
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combined reaction and tone control. As
the knob is turned anti -clockwise reaction
is increased and the response of the L.F.
transformer to low notes is reduced. This
is brought about by connecting one
resistance in the reaction circuit and using
the other in conjunction with a small choke
as a tone control on the L.F. transformer.
After the normal reaction condenser (R.C.)
has been set to an optimum value and the
most suitable tapping on the choke has been
found, almost perfect reaction compensation
is provided over the whole range of adjust-

H.FChoke

Defector Valve Holder

Fig. 4.-Showing how

Hr.

and " full " (I now assume the set to be a
good one), but at the second there was a
lack of bass, and perhaps also to a lesser
degree, of treble. Why ? Well, although
the proportionate response of the set to
high and low notes was probably just the
same in both cases, the ear is less sensitive
to frequencies below about 500 cycles and
above some 2,000 cycles, especially at low
volume levels.

Thus if the volume control is to fulfil its
proper purpose and at the same time to
have no apparent effect on the tone it must

""

No Connection is
Made /2) these Terminals

1st LAT Valve
Holder

'5/111 Cried Leak B.-

the primary winding of an L.F. transformer can he used for
choke -capacity coupling.

 005 Plfd

ment. The construction of a tone control
choke suitable for this arrangement was
described in the article referred to above.

Volume Control Compensation
Every kind of volume control has an

effect on the tone as recognized by our ears.
It is not that the control actually alters the
tone, in fact any properly designed one
does not, but to our ears it seems to do so.
If you are in any doubt as regards the
veracity of this statement just try the
following experiment and listen carefully
to the results. Turn the volume control
of your receiver " full on " and then
quickly reduce it to, say, the " half -on "
position. What do you notice ? At the
first setting the " quality " was " rich "

be fitted with some kind of compensating
device. In most cases compensation can
be effected very easily and at little expense.
A simple arrangement for an " acoustically
compensated volume control " (as the
device is known in U.S.A.) will be dealt
with later. In addition to the usual
V.C. potentiometer, which is connected
across the secondary winding of an L.F.
transformer or across the pick-up ter-
minals, there are two fixed condensers
marked Cl and C2 ; Cl is for increasing
the bass and C2 looks after the treble.
The idea of the system is that Cl offers a
fairly high impedance to the lower
frequencies (bass), but practically none to
the high frequencies.

(To be continued.)

A HANDY CLAMP
By T. PHIPPS

TO drill a hole in the edge of a panel,
whether this be made of wood or
ebonite, is a difficult

task, and even if you succeed
to drill the hole, the edge sur-
rounding the hole wil
probably be chipped.
The diffi-
culty can

be overcome quite easily with the aid of
this useful device, which will be found
handy for a variety of uses.

The sizes given are not critical, so that
they can be increased if desired. Two
pieces of hardwood are cut to measure 4in.

long, 2in. deep and sin. thick for
the jaws. Two pieces of iron or
steel are next cut, 3iin. by Vn.
wide by kin. thick. The two
pieces of steel or iron should be
marked with a sharp -pointed tool,
a line being made across each

piece lin. from each end.
Two small holes are drilled
in one end of each, and
at the other ends a hole
should be drilled in the
centre and tapped to take
a 3/16in. screw. After
heating the U-shaped
clamp clips can be bent
on the scribed lines.

Now cut a piece of
5 -ply wood or other thick
wood and make this the
same length as the two
pieces of hardwood and
about 2in. wide. This
part secures the clamp to
the edge of the bench or
table. Screw the clamp

to the baseboard, and fit two 3/16in. key
screws in the two U -pieces.

Just a hint on using
'

the panel or board
of which the edge is to be drilled, should be
fitted between the jaws, and the key screws
tightened up, a pilot drill being used first as
a guide.

NEW COSSOR PRODUCTS.
N addition to two new Cossor valves, details are nowI

available regarding the new Cossor " Class B "
Console Receiver. The latter is of the small type of
receiver, measuring actually 141n. wide by 35in. high,
and having a depth of only llin. It stands on a small
four -legged stand, but this may be dispensed with and
the receiver employed as a table model. The circuit
consists of a screen -grid H.F. stage, detector, driver and
Class B output valve, and provision is made for a
gramophone pick-up. Single dial tuning is employed,
and a permanent magnet moving -coil loud -speaker is
fitted. With the exception of the cabinet and the
ivorine scale, every part is made in the Cossor factory,
and it is a tribute to the enterprise of this firm that the
entire apparatus sells for the low figure of £0 19s.,
which includes royalties. Of the new valves, the
220 VS. is a variable -mu screen -grid having an im-
pedance of 400,000 ohms and a slope of 1.6. At zero
grid volts the amplification is 640, and If employed in
a suitable circuit, with, for instance, an efficient iron -
core coil, a stage gain of at least 500 should be obtain-
able. Stability is ensured by the low grid -anode
capacity, which is only .001 julLF (a record which the
Cossor people claim is unbeaten). The anode current
is only 3.6 mA at zero grid volts, and the valve is thus
an extremely useful one. The Class B valve has
already been commented upon in previous pages, and
very slight alterations have been made to this valve.
The output load should be 12.000 ohms (plate to plate)
and the D.C. resistance in the anode circuit should be
not greater than 400 ohms total.
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SPECIALLY DESIGNED FOR
D.C. MAINS Introducing The

1110.11:.AOC
By H. J. BARTON CHAPPLE,

Wh.Sch., B.Sc. (Hons.), A.C.G.I., D.I.C., A.M.I.E.E.

HAVING studied the points connected There is a single high tension feed taken
with the problems arising fromdirect from the D.C. mains after smoothing
radio receivers deriving their powerout the ripple, while in the anode circuit

from D.C. electric mains as described inof the pentode valve we have an output
my two recent articles, it is only naturalchoke so that the loud -speaker is isolated
that readers should require a completecompletely from possible shock when iri
set design presented to them so that theyuse. Furthermore, apair of fuses are
can see how some of these principles aremounted in an accessible position in case
put into practice. of emergency.

No attempt has been made to include
any fancy frills, the set being a straight-Gang Tuning.
forward three valver in which thereis A twin ganged condenser is used for
little chance of the home constructor goingtuning and this has been made up for me
wrong, either in oper-
ating the controls or
assembling and wiring
the components.On
the aerial side we have
a transformer coupling C4 Rz 4g+ HFC

with a potentiometer
shunted across t h e
primary winding to act
as an input volume
control. There a r e
many forms of volume
control, but the one
just suggested is sound
practice as it controls
the signal strength at
the source, and not fics Ra
after it has been am R.-

plified through one or
more valve stages.

specially by " Polar " so that the rotorRum Elimination. plates of the second condenser are insulated
A screened grid valve, choke coupled tofrom the first. It is usual to have the

the tuned grid of the detector valve, givesmoving plates of both condensers electrically
adequate high -frequency amplification, common, but owing to the method used for
while the inclusion of decouplers ensures
stability. Smooth reactioncharacterizes
the detector stage which works on the

pass to the output valve-a pentode-via One .0005 mfd. Polar Uniknob Variable Condenser One 330 ohm Heavy duty resistance (Bulgin).
a low -frequency transformer coupling (Special type, see text). One 3 ohm resistance (special type, see text) (Wearite).

; Own: 0003 mfd.d. Type 34 fixed condenser(T.C.C.). (Wearite).
.0001 mfd. Type 34 fixed condensers (T.C.C.). One 200 ohm resistance(special type, see text)ahaving tone compensation. Grid bias '

throughout is furnished automatically, one .001 Type 34 fixed condenser(T.C.C.). One 250 ohm 50 watt variable resistance(Rotor
Electric). awhile the L.F. transformer is resistance Onemfd. mica condenser (Lissen).

capacity fed. One .25 mfd. Type 50 fixed condenser (T.C.C.).One 4 megohms graded potentiometer (Multi -tone).
Every precaution has been taken against One 1.0 mfd. Type 50 fixed condenser (T.C.C.).One General Purpose L.F. Choke (Lissen).

the presence of residual hum due to the Twoo 2.0 mfd. Type 50 fixed condensers (T.C.C.).One Hypercore smoothing and output choke (R.I.).
mfd. Non inductive fixed condemer type One amp L.F. Choke (special type, see text) it

Theoretical circuit of the D.C. Ace.

COMPONENTS FOR THE D.C. ACEpopular leaky grid principle, and then we

ripple on every D.C. mains supply, the !1.13.11 (Du
smoothing included in the set being most i Two Type BE8S Block condensers (2 and 2 mfd.One Bulgin Screened Grid H.F. Choke, i

&

efficient. In the first place, thereis a I (Dubilier). One Wearite H.F. Choke Type HFPA. I
t One .0003 mfd. Polar reaction condenser, compact Four Type B Belling Lee Terminals marked aerial.4specially wound Lewcos filament choke aOW. earth, input, and output.of half henry inductance at half ampere i One.001 raft!.

1(max.) Lewcodensor (Type 0). Two Belling Lee Terminal Mounts.
current carrying capacity, and to " break i ae One 4 mfd. Power Mansbridge Type Peak Condenser.One Colvern KTF Coil.

idown " the voltage to the required amount I(800 volt D.C.). One Colvern KGR Coil.
1

there is incorporated a fixed and variable ! One 50,000 ohm Lewcos potentiometer. One Multitone L.F. Transformer. 1

resistance of high rating.Too often is the i Three 50,000 ohm Varley tag resistances. One Panel Mounting moving coil Ferranti ammeter
i").D. 0.75 A range. s

performance of a D.C. set ruined by either 1 One 15,000 ohm Varley tag resistance. Three (W.B.) Sub baseboard valve -holders. 1
under -running or over -running the valve ! Two 50,000 ohm Lissen wire wound resistances.Two Belling Lee S.G. anode connectors. s

filaments, so to avoid any possible trouble i One 10,000 ohm Lissen wire wound resistance.One Belting Lee mains plug 1 amp fuse. 4
a

in this connection an ammeter has been I One 5,000 ohm Lissen wire wound resistance.One ebonite panel 18in. by 9in. by lin. II

incorporated, and in this way the exact One 1 megohm grid leak with wire ends (Lissen).One baseboard (see text), screws and Glazite. t
/

filament current is ensured. ......... .........................a . WO. MI. . o....11.0.11...a

applying grid bias to the screened grid
valve the rotors are actually at different
potentials. To retain the advantages of
ganged tuning, however, the condenser
has been built up in the manner mentioned
and functions most satisfactorily.

Built on modern lines of construction
with above and below baseboard wiring, the
set will meet a definite need as far as D.C.
mains users are concerned, and its perform-
ance on actual aerial tests proved con-
clusively that the design has been thought
out carefully and efficiently carried into

ono-- effect. Selectivity un-
der quite adverse test
conditions was first-
class, volume -control
a delight to handle,
with reaction smooth
and noticeably free
from any suggestion
of " ploppiness.

When used in con-
junction with amoving-
coil loud -speaker the

55. reproduction of the

Cfrz

complete ensemble left
c nothing to be desired.

Even on silent point
tuning no hum could
bedetected when the ear
was placed close to the
speaker, and provided

the constructional details which will be
given next week are followed exactly, and
no substitute components chosen, the
constAucfor will in every way feel proud
of this D.C. set.
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cAn Inexpensive D.0 alains Unit
Full Details are given here of a Compact and Highly Efficient Battery Eliminator. It !
is fitted with a Variable Control, making it suitable for all Sets requiring from 10 to 30 .!

L
Milliamps of H.T. Current

By W. B. RICHARDSON
embraces the average two- and three-
valvers, and also the majority of " fours."
t will work from any D.C. mains between

200 and 250 volts.

--------

MFD

1-'0K

1.e.i14101.1.14111114111111.04=1.11.11.1141111WNIIIM1.041.110-04=0.1;j

commercial instruments. This naturally
simplifies its construction and keeps down
the expense. Of course, if you Wish to
include an extra tapping, this can be very

easily ar-

30, 000a
ranged by the
addition of a
fi xed resis-
tance and
condenser, as
will be des-
cribed later.
However,
there is nopoint in
including
these if your
set is already
provided
with all
necessary
vol.tage-
dTopping
resistances.

Fig. 2.- Wiring diagram. Dotted outlines indicate extra components needed for an additional tapping. In this con-

9,re still quite a number of
-n various parts of the

have access to direct-
::: who run their sets
e--tt ries. Apparently the

for this is that they would
like to convert to all -mains,"
care to go to the trouble and
n "they know that all

supplies will even-
iverted to the A.C. H7:43
ertheless, in many Ico,oaa2
conversion may not if,r#2

several years, and
.antime the cost of

s going to mount up. tat,
 there is no reason why
to the high-tension cur- 2.,tro
;(1 not be drawn from the H.7c
).C. supply.
a complete conversion to ERR

rains," this can be carried
Rily and cheaply and will not only

cost of H.T. batteries but give
er to the receiver.

)st of Two H.T. Batteries
eew constructors would hesitate
o make use of the D.C. mains

that a compact and highly-
;!. eliminator could be con -
an hour or so for the modest
It 30s. ; that is, for the price
dard H.T. batteries. And yet
hat the little instrument illus-
!osts to build.
ned to meet the need for
,e but thoroughly reliable

'eh can be slipped inside
Hi place of the usual -120
'iattery. It has a simple
'ties the voltage to be
)rrect figure with re -
/thing from 10 to 30
is a wide range and

No Unnecessary Frills -
It is common practice nowadays to

include decoupling resistances inside re-
ceivers, and this is always advisable when
working from the mains. Incidentally, if
the proper values are chosen they act as
voltage -dropping resistances as well, and
there is then no need to have more than

OUX MIDIRAD
CHOKE

' g

0 .... Mt5
l'ArrO

one H.T. positive to '-
ping. This is why the
eliminator described
here is not embellished
with a multiplicity
of tappings as
are many

S 0 0 0 4. 4'0 0 0 FL

2 MFO

C,

Fig. 1.-Thc

FusE

zoo

,use 
circuit of the unit.

Fig. 3-Rear view
of the complete unit.

nection it is a
good plan if the receiver has several H.T.
tappings to determine before making up the
eliminator whether these are all really
necessary. If not, you can save the trouble
of including extra tappings on the unit.
Try connecting all the various leads, with
one exception, to the 120 or 150 -volt socket
of the H.T. battery. The exception is the

lead from the screening grid of the
S.G. valve, which is usually marked
" H.T.+ 1." This must remain in
the 60 to 80 -volt socket in which
it is usually placed.

Apart from this, all the L.F.
O.C.and output valves, the detector
-250K and the screen -grid valves should

14

all take the full 120 to 150 volts
on their anodes. Admittedly, in
many sets the detector valve
seems to give smoother reaction
if plugged in at 80 or 100 volts
instead of the full 150, but as there

should be a decoupling resistance in the
anode circuit of this valve, that should
suffice to give the necessary drop. Of
course, this resistance may be lacking,
in which case one should be incor-
porated together with the usual 1 mfd.
or 2 mfd. condenser ; for, as already
stated, it is always advisable to provide
decoupling when working from a mains
unit. If, on the other hand, the set
already has this device and the valve
will still not stand the full voltage, then
the resistance should be increased. For
instance, if its value is 30,000 ohms, then
replace it by one of, say, 50,000 ohms.
This alteration will appeal to most con-
structors as being cheaper than providing
another tapping on the mains unit.

Suits Small or Large Receivers
The circuit of the unit is shown in

Fig. 1 as you see, it is quite simple. The
Continued overleaf)
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Fig. 5.-The variable control enables the current
voltage to be obtained with any receiver.

(Continued from previous page)

full mains voltage is first reduced to a
suitable figure by means of the 5,000 ohms
variable resistance, the 1,500 ohms fixed
resistance, and the resistance of the L.F.
choke (which is 850 ohms). The reason why
the variable resistance or potentiometer is
included is because the voltage dropped
depends on the current which passes through
these resistances. In other words, on the
current taken by the set. For instance, to
supply a voltage of 150 from 220 -volt
mains requires a drop of 70 volts. If the
set only takes 10 milliamps, then a total
resistance of 7,000 ohms will be required.
On the other hand, if the set takes 20
milliamps, then only 3,500 ohms will be
required to give the same voltage drop.
By means of the potentiometer the total
resistance can be varied from 1,350 ohms
to 7,350 ohms, a refinement which is not
found in the majority of D.C. units. Thus
by adjustment of the control the eliminator
will give the correct working voltage with
sets of widely differing characteristics.

The smoothing arrangements are taken
care of by the L.F. choke and the two
condensers Cl and C2. The choke is the
R.1 " Dux " Audirad, which contains also
a special H.F. choke for the elimination of
any interference caused by H.F. impulses
coming down the mains.

The condenser C3 is used to provide the
earth connection for the set. It is most
important to note that with receivers
operated from the D.C. mains the earth wire
must not be directly connected to the set, but
must be insulated with a good quality
condenser. It is usual to incorporate this
condenser in the mains unit, as is done
here.

A Tapping for S.C. Valves
The two resistances connected across

the output form a potentiometer, which
supplies the screen of the screen -grid valve.
The values chosen are those which will give
about 80 volts with the average valve. If
two S.G. valves are used, then the voltage
will be slightly 1.0.wer than with one valve.
It can be increased, however, by using a
15,000 ohm resistance for the upper one
instead of the 20,000 ohm one shown. Of
course, if there are no screen -grid valves
in the set then there will be no need for
the extra tapping, and the resistances need
not be included. Incidentally, this tapping
is quite suitable to supply the detector if
desired, although it should not be used
for both the detector and the screen of the
S.G. valve.

The Construction
The lay -out and wiring of the eliminator

is quite clearly shown by the various
illustrations given here. There is, therefore,
no need to go into lengthy details. It
will be seen that the overall dimensions,

PRACTICAL WIRELESS

Iincluding the control -knob, are only 9 iin. X
31in. x 41in., the baseboard being 81in. X
41in. x sin., and the panel 31in. x 41in. x

kin.
The quickest way to proceed

with the construction is to mount
all the components on the base-

board and wire them up as far as possible.
Then mount the potentiometer -aed
sockets on the panel. After this, cut all
the necessary lengths of connecting wire
for joining the components on the panel
to those on the baseboard and fix them
to the potentiometer and sockets on the
panel so that when the latter is placed in
position the other ends of the wires only
have to be slipped over the terminals
the components on the baseboard and

tightened up. You will notice, from Fig. 2,
that one terminal of the potentiometer is
left free. This is, of course, quite in order,
since the instrument is used as a variable
resistance and not as a potentiometer.

Just a word about the components.

LIST OF COMPONENTS FOR
THE D.C. MAINS UNIT.

One Lewcos Potentiometer, 5,000
ohms.

Two 1 -watt type Erie Resistors, 15,000
and 20,000 ohms.

One 2 -watt type Erie Resistor, 1,500
ohms.

Four Plugs and Sockets, Belling -Lee.
Glazite connecting wire.
Ebonite Panel, 41in. x 31in. X fin.
Baseboard, 8!,in. X-41in. X sin.
One R.I. " Dux " Audirad Choke

(25 henries, 50 mA.).
One 4 mfd. T.C.C. Condenser, type

80/81.
Two 2 mfd. Sovereign Condensers,

750 volt test.
One Bulgin Fuseholder, type F16.
Two Bulgin Fuses, type V.

I

I

I

I

I

I

I

These are all chosen with due regard for
the high voltage of the mains and the
comparatively large current they have to
handle ; therefore, no departure should be
made from the specification.

The condensers, in particular, should not
be rated at less than 250 working volts,
while the main fixed resistor, and the
potentiometer, should not be of lower
rating than those specified. If an extra
tapping is desired on the unit as previously
mentioned, then the following extra com-
ponents will be needed :

1 30,000 Erie resistor (1 watt type).
1 2mfd. Sovereign condenser (750 volt

test).
1 plug and socket.
These are connected as

shown by the dotted outline
in Fig. 2, and also in the
circuit diagram.

Operating Notes
The first thing to do when

connecting up is to detach
the earth wire from the re-
ceiver and to plug it into the
extreme right-hand socket of
the eliminator. There must Fig. 4.-The unit can easily
be no earth connection to the slipped into the set in place
receiver itself at all. Next the If. T. battery.
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connect the H.T. wander -plugs in the
appropriate sockets. H.T. + 1 gives about
80 volts, H.T.-4- 2 (if you have included it)
gives about 100 volts, and H.T.+3 about
150 volts. Turn the control -knob on the unit
as far as it will go in an anti -clockwise
direction, switch on the filament curree,
and plug in to the mains. The set should'
immediately work. If it does not, reverse -

the plug in the mains socket. There is, of
course, a right way and a wrong way round
for the plug. If joined the wrong way, the
negative side of the mains connects to the
plates of the valves instead of the positive,
and so the set will not work. Removing the
plug, giving it half a complete turn, and
reinserting it will immediately put matters
right.

If your set is a two-valver, taking about
10 milliamps, then the variable control
will most probably need no alteration ;
but if the set is a three -valuer, taking, say,
15 or 20 milliamps, then about half a turn
in a clockwise direction will be required to
give the full voltage. A set taking 30
milliamps will need the control right over
in a clockwise direction. Remember that
an anti -clockwise rotation decreases and a
clockwise increases. the voltage to all
tappings.

i UNSTABLE PORTABLES

INSTABILITY in a portable receiver u
often be traced to interaction betv
leads, either battery leads or the 

leads used to connect the various
ponents together. A very commor
overcoming such interaction is t
screening cable of the kind C.-
H.F. anode leads or grar
leads. The covering to t
nected to earth. It must
however, that this material tm
used indiscriminately. When it is
for screening the grid lead of
valve serious losses are liable to
the result will be great loss of sign.
Anode leads in general may b(
as also may the loud -speaker
wire linking two or more c.
together runs parallel with the ,s
the frame aerial, great care should
to ensure that the space separate.
wires is adequate. The wire should
so that- it forms an angle with the
winding.
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RAIDIO I BY jACE

RA111131INGS
9ottato 9tuf 9totetiook

APROPOS my note (on page 521 of our
issue dated July 1st), which dealt

with methods of providing screening -grid
potentials.

A much better way is illustrated in the
skeleton circuit of Fig. 1, where the detector
valve and its anode feed resistance (R)
act as two "arms" of a "natural" potentio-
meter. Actually, of course, the trans-
former primary is also in circuit, but as
its resistance is comparatively small it
makes no difference. In most cases, the
correct screening grid potential will be
obtained by making R of 30,000 ohms,
but the best value can always be found by
using a variable resistance of 50,000 ohms
maximum. To prevent
back -coupling it is best
to include a 1,000 ohms
resistance (marked
R 1) in series with the
screening -grid lead.

R/
A Short-wave Portable

PORTABLE
sets are

becoming very
popular this year
and look like being
more numerous
than ever before.
But I wonder how
many readers have
thought of making
a short-wave por-
table. Personally,
I find that such a
set provides no
end of fun, and
since only one,
or possibly two,
valves are required, it can be made up in
truly light -weight form. Practically any
standard circuit arrangement is suitable,
but I am all in favour of the Armstrong
Super Regenerative. This can be used with
a few feet of wire as aerial, or the tuning
and reaction coils can be wound as a small
frame aerial, which will fit into the lid of
a convenient attache -case. A certain
amount of screening is generally desirable,
since the usual earth connection will
probably be dispensed with. Perhaps the
best way is to build the set in an aluminium
containing box, which will act as an
efficient counterpoise. I can recommend
you to try a set built along the lines
suggested.
West National

AM rather anxiously awaiting the
1 forthcoming tests from the West
National transmitter. As you will have
read in previous issues of PRACTICAL
WIRELESS, this station is to share the
261.5 metre wavelength with London
National. Presumably, both transmitters
will give the same programme, but never-
theless, the slightest wavelength " slip "
at either station will result in an enormous
amount of interference over a wide area.
This danger is being guarded against as

lc>

far as possible by the employment of
tuning -fork control, and it is hoped that
by that means perfect synchronization will
be obtained. The whole problem is differ-
ent from any other which has previously
confronted the B.B.C., and the responsible
engineers regard it as an important test
case." The closest parallel is that of the
Scottish National and Bournemouth, which
share the 288.3 metre wavelength. But
whereas the latter stations are some
400 miles apart, and one of them uses a
power of only 1 kilowatt, London National
and West National are separated by only
150 miles, and both will work on 50 kilo-
watts.

HT.-
Fig. l.-Illustrating a very effective method of providing the screening -
grid potentials for an S.G. or V. -M. valve. The detector valve and its

anode feed resistance form two "arms" of a potentiometer.

H.T. for the Car Radio
IT has previously been mentioned in

these notes that wireless sets are
supplied as standard equipment on a
number of American cars. Until fairly
recently the chief difficulty with this type
of set has been in respect to high-tension
supply, and in the majority of cases dry
batteries have been used for this purpose.
Motor converters, working from the 6 volt
lighting battery, have been tried, but are
both cumbersome and rather expensive,
and now a much simpler system is coming
into use. It is not by any means new,
for it is almost identical with the ordinary
ignition equipment, the idea being that a
spark coil with make -and -break is driven
from the 6 -volt accumulator and gives a
secondary voltage of 300 or so. This is
A.C., and is therefore rectified by a filament -
less gas -type rectifier, and then smoothed
by being passed through a normal type of
choke -condenser filter. The price of a
complete eliminator of the kind briefly
described is equivalent to about £5 at par,
and I understand that the unit is finding
a ready -sale. When car radio is introduced
into this country the same kind of H.T.
eliminator will probably be made over
here.

BEWARE
LIGHTNING !

GRAHAM FARISH

WILL PROTECT
YOUR AERIAL

Your set-your home itself, is at tho
mercy of Lightning if your aerial is
unprotected. For a few pence a GARD
gives permanent protection and makes
it safe to listen -in during the worst
thunderstorms. Be sure to get the
genuine Graham Farish GARD-tho
Lightning Arrester that protects a
million homes.

livery GARD carries £100 Guarantee.

GRAHAM FARISH LTD., MASONS HILL, BROMLEY, KENT

" We're Monte and Solder TakeyourRADIOwltbyou-
-the reliable unit ; without one qualms :

Fumons for Soldering- Por it WE are ilea, eon-
!mown everywhere ! Music still hathhercharmel"

See that Fluxite and Solder are always by you
-in the house-garage-workshop - anywhere
where simple, speedy soldering is needed.

All Ironmongers sell Fluxite in tins: ad., 8d.,
Is. 4c1., and 2s. ed. Ask to see the FLUXITE
POCKET SOLDERING SET-complete with
full instructions -7s. 6d. Ask also for our
leaflet on HARDENING STEEL with Fluxite.

FLUXITE LTD.
(Dept. W.P.) ROTHERHITHE, S.E.16.

FOR ALL REPAIRS!
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An Ode Without
Odium.

PRACTICAL WIRELESS has sure come to
stay ;

The readers on Wednesdays all shout
" Hip hooray ! "

Poor Pa grabs the Data Sheet-that's all
he'll see

Of the tip-top three penn'orth till he gets
his tea !

In the calm of the evening he turns up the
page

Whereon he will find latest circuits dis-
played ;

He studies them carefully, looks at his
set-

An ancient two-valver, and he wants a
" sup. het."

He reads of the powers of Camm's " Fury
Four,"

Which guarantees programmes from
stations galore ;

He turns up the adverts to work out its
cost,

Then grabs hat and coat and for an hour
he is lost !

Soon he gets back with his arms full of
bits,

And settles to work without taxing his
wits..

To find what goes where-is it here, or
just there ?

For the diagrams show the posish to a
hair !

The youngsters/ like foremen, all gaze at
his work,

They know just that's what and they
won't let him shirk.

They tell him he's wrong, and he finds
that they're right ;

He fixes a wire and-then out goes the
light 1

He searches around for the kids' money
box

(It's Wednesday, and now he is right on
the rocks)

He puts in the coppers and up goes the
light,

And then his eyes rest on a wonderful
sight.

The youngsters have finished the set in
the dark,

And grin, full of glee, till young Billy says,
" Hark !

I think I've got Berlin-Oh, gee ! That's
the stuff !

Why, tuning's quite simple, and not a bit
rough."

The moral of this is quite plain, don't you
see ?

PRAC. WIRELESS is written for you and
for me ;

Its wording is simple, its diagrams
neat,

Even youngsters can follow instructions
" tout suite ! "

* * *

To the tune of " The Mountains of
Mourne."

(But you need never mourn if you use a
PRACTICAL WIRELESS diagram for your
new set, whether you run down to the sea or
remain for ever in a blind area.-En.)

me
FQASM !LAMP

By Photon

THE energy in the field of. a magnet,
such as used in a moving -coil
speaker, is not by any means

wholly in the gap ; in fact, however careful
the designer, at
least half the
energy external
to the magnet
assemblage is in
the leakage field,
that is to say,
in the lines of
force that find
their way from
pole to pole by
paths external to
the gap. The
greater part of
this leakage is
in the " fringes,"
that is in the
region close to
the edges of the
gap proper.

So far as the
energy in the gap
itself is concerned
its calculation is a
matter of simple
arithmetic if the
field density B
is known. In
air (and, there
fore, in theme
gap) B is the Fig. 1.-The
measure o f H,
hence the
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15 per cent, cobalt steel, we find that the
weight of the magnet will be .6/.36=4.4 lbs.
And the cost .6 x 15s. 4d.=9s. 2d.

It is convenient thus to be able to explore
the possibilities of any given specification
without actually laying out a design ; this
preparatory computation enables the
designer to predict approximately the cost
before embarking on the actual preparation
of drawings. The next step is to determine
the length of the magnetic path. It is
evident that the mere determination of the
weight of magnet steel required tells us
nothing of the shape or proportions required.
Now the properties of a magnet steel are
defined by a graph which is actually a part
of the hysteresis curve for the steel in
question (Fig. 1). The only fact required
beyond this graph is the " length " of the
gap, that is the length the magnetic flux

iopoo
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curve showing field dens ty and he measure H referred
to in this article.

B x H
expression, becomes

25x 10.' 25 x 107 '
thus, supposing that in a certain speaker the
gap has a volume=1 c.c. and the desired B
is 7100 lines per em.2, the energy will be :-

71002
25 x 107

-0.2 joule.
As a matter of general experience, with

good straight -forward design, the leakage
field is 1.5 times the gap energy, or
we have to multiply 0.2 by 2.5, giving 0.5
joule. Moreover, the iron parts of the
magnetic circuit exercise a tax on the total
in the region of 20 per cent., and we have
therefore to supply 0.6 joule as the energy
value of the magnet itself. Referring
to the previous article, and adopting

has to bridge. We will take this to be
1.25 mm. (or .125 cm4. The B having
been taken as 7,100, this is also the value
of H in the gap, and if the gap were one
cm. wide we should require 7,100 gilberts,
for a gap .125 cm. wide we need therefore
.125 x 7,100=900 gilberts (approx.). With
the addition of 20 per cent. for the reluc-
tance of the iron and junctions in the
magnetic circuit we take 1,100 as the
gilberts to be supplied by the magnet.
Now, referring to the graph, we see that
at B x H max. the value of H may be taken
as 120 gauss. Dividing 1,100 by 120 we
have 9.2 cm. as the correct length of the
magnet, that is to say, the length of path
in the magnet steel through which the flux
passes.

The Arcady Portable Three
(Continued from page 545)

ments of this the set can be made to work
efficiently with any type or length of aerial.

The screened grid valve is coupled to
the detector on the tuned anode principle
by means of one of the new iron -cored coils,
actually the Igranic " Igranicor." This
form of coupling gives a good degree of
stability. Moreover, it simplifies the con-
struction of the set

Ample decoupling is provided in the
anode circuit of the detector valve and all

form of motor -boating or L.F. instability
is entirely avoided. In order that the high
impedance of the detector driver may
accurately be matched to the Class B valve,
the driver transformer is parallel fed, a
50,000 ohm resistance and 1 mfd. con-
denser being used.

It was mentioned before that a moving -
coil speaker was employed, but it might
be added here that this is of a special type
supplied complete with transformer.

Wait for the full constructional details
which will be given next week_
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MODULA ION
By E. G. ROWE, B.Sc.(Eng.), A.C.C.I.
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THE problem confronting us in getting
speech and music from one place
to another may be divided into

four sections. First we have the conversion
of sounds of comparatively low frequency
into electrical waves ; then the trans -

I

. 0

I...tI
Fig. 1.-The constant current which forms the

"carrier -Wave."

mating of these waves over the required
distance ; thirdly, the successful reception
of these signals, and finally their reconver-
sion into sound. In this article we are
going to discuss the first two sections.

To start with, why is it that we use high
frequencies for wireless work ? Well, it
can be proved that to radiate any appreci-
able power from an aerial the currents
flowing in it must be of a much higher
frequency than that possessed by sound.
The range of audio -frequencies is from,
say, 20 to 20,000 cycles per second, while
for the production of electro-magnetic waves
without using excessive power we require
frequencies of the order of one million per
second. Thus North National has a fre-
quency of 995,000 cycles per second, while
at opposite ends of the scale are Hilversum
on 160,000 cycles and the B.B.C. ultra-short-

LONGo 0 AS IN BONE"
Fig. 2.-The complicated variations produced

by a sound.
wave work on a frequency of about sixty
million cycles.

A second reason for using high frequencies
is the fact that each station of necessity
must appropriate a band of frequencies at
least 10,000 cycles in width, and thus in
order that any great number of stations
shall operate the working frequencies must
be high. Thus a high -frequency current
is used and on it is imposed the low -
frequency current duo to sound. The high -
frequency current may be represented as
in Fig. 1-a constant frequency, constant
amplitude wave-and is known as the
" carrier wave."

Now the currents set up due to speech

Fig. 3.-A simpler form of variation.
have a very complicated wave form some-
thing like Fig. 2, but they may be split up
into a number of simpler waves, known as
" sine " waves (Fig. 3). Each of these acts
in the same way and may be considered
to do so independently of the others, so
that for clarity and simplicity we will see
what happens when we use one sine wave.
This, by the way, represents the tone we
should get from a tuning fork.

Fig. 4 shows the low -frequency wave
superimposed on the " carrier wave." This
is then known as the " modulated wave."
Thus a modulated wave is a high -frequency
wave whose amplitude varies in exact
accordance with the waveform representing
the audible note it is required to transmit.
The " depth of modulation " is the maximum
amount by which the amplitude of the
high -frequency oscillations varies above
and below the normal amplitude when there
is no modulation. This is usually expressed
as a percentage, a 50 per cent. modulated
wave being one whose amplitude varies
from to 11 times the " carrier " amplitude.

It can be shown mathematically that
this complex " modulated " wave may be
considered as three high -frequency waves -

/ 1

e
1

.1_
0

% si_...,
Fig. 4.-The variations of Fig. 3, super-

imposed on the constant current of Fig. I.

one is the carrier frequency and the other
two have frequencies equal to (carrier
frequency+speech frequency) and (carrier
frequency - speech frequency) respectively.
These last two waves are the well-known
" side -bands," and it is evident that as
the speech frequency varies so these side -
band frequencies are continually varying.

Transmitting L.F. Currents
The simplest way in which a

high -frequency wave may be
modulated is shown in Fig. 5.

0
This is a crude arrange-
ment and long ago

super-
000P LANG FROM seded,but
R.F.05CILLATOR it serves

to show
as a method. A car-
bon microphone is
placed in series in the

MICROPHONE aerial circuit, which
is supplied with high

Fig. 5.-The simplest method of
injecting sounds into an oscillating

aerial system.

frequency from a radio -frequency oscillator.
A carbon microphone is simply a box full of
carbon granules and closed by a thin flexible
metal diaphragm. As the sound waves due
to, say, someone speaking impinge on this
diaphragm, so the carbon granules are
compressed and released with the frequency
of the sound. This varies the resistance of
the carbon, and thus the total resistance
of the circuit. Therefore the amplitude
of the current flowing will also alter.

Finally, it may be of interest to state
that it is not necessary for both side -bands
to be sent out from a broadcasting station
for successful communication. In fact single
side -band working is suggested as a means
of accommodating more stations, and re-
ducing the interference between stations.
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A damp earth all the
year round is essential
to good reception. Filt,
the ever -damp Earth,
keeps damp without
attention, thus
maintaining the
efficient conduc-
tivity of the soil
in the hottest
weather.
Sold by all Dealers or nos,
free from Sole Makers.
Graham Farish Ltd., Masons Hill, Bromley. Kent.

't'D nut FIT THIS
ELECTRIC
CLOCK
TO YOUR SET!
NO MAINS NEEDED':

04011FOR SETTING HAISCIs 1.0 KEEPS CORRECT TIME!
U-SHAFECI BAR, BATT NO WINDING!

works off small battery lasting 12 months, or can
be plugged into G.13. battery without affecting recep-
tion. Uses practically no current. Fits into hole
Olin. dia. in any panel up to tin. thick. Easy to
fix-no screws required. Only
/in. from front of panel to back
of case. Swiss movement. Hands
set from front. Nickel - plated
bezel. Useful addition to any
set.
RIVERSIDE MPG. Co., Ltd..
Dept. 21, Crisp Road,

Hammersmith, W,03.
Telephone: Riverside 6392

1216
COMPLETE WITH BATTERYQOM
POSTAGE GO

Write for illustrated
Catalogue of

Radio -Gramo-
phone Cabinets
of exclusive modern de-
sign, made by craftsmen
in highly figured Oak,
Walnut or Mahogany,
post free.
REMARKABLE VALUES
Cabinets made to order

a speciality.
Maker, under I iceiue, of the

HOWE BOB BAFFLE.
Recommended by the
B.B.C. Full details or,
request.

CILBERT
SWINDON. Estimates free. Est. 1868.'
Cabinet Maker
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EASY TERMS
Everything wireless supplied on lowest

terms. Prompt delivery guaranteed.
NEW BLUE SPOT 99 PERMANENT- With Order
MAGNET MOVING -COIL UNIT.
Cash Price £2/19/13

And 11 monthly payments of 5/6
5/.

CLASS "B " KIT, consisting of Multitone driver
trans. and output matching choke, Cossor 240 B
valve and special valveholder. Free instruction
book with every order. Cash Price 21/15/3 or
8/- with order and 6 monthly payments of 5/8.

02 EXIDE W.H. HIGH-TENSION AC-
CUMULATORS (120 volts, 5,500 Mia).

Supply where Mains are not available.
The cheapest and best High Tension,,
Cash Price fan.5!-.

And 11 monthly payments of 7/-.
ATLAS ELIMINATOR A.C.244. Three
II.T. tappings. 20 Mia output. Cash 5/
Price 112/19/6.

And 11 monthly payments of 5/6.
ALL CARRIAGE PAID. QUOTATIONS BY RETURN.

To avoid delay will callow's kindly send first
paynient with ord.,.

The

LONDON RADIO SUPPLY Co.,
11, Oat Lane, Noble Street, London, E.C.2,
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BY THE PRACTICAL WIRELESS TECHNICAL STAFF
MULTITONE CLASS " B " COMPONENTS

THE Midtitone Electric Co.; Ltd., well known as the
pioneers of tone control transformers, have

sent to us samples of their latest Class " B " com-
ponents, as well as a very cleverly -designed Class "B"
adaptor. Dealing first with the compOnents, which
consist of a variety of driver transformers and an
output choke. There are three types of driver trans-
formers, each of which has a ratio specially suited to

Multitone Class "B" Adaptor.

a particular make of valve. For example, the first
has a ratio of 1-1, and is suitable for use with the Cossor
240B or the Marconi B21; a second one of 1.5-1
ratio correctly matches the Mallard PM2B, whilst a
component of 2-1 ratio is intended for use in special
cases where a fairly high impedance valve is used in
the driver stage. Every one of these transformers has
the very low secondary resistance of 100 ohms, and
is thus capable of providing distortionless amplifica-
tion. They are supplied complete with a leaflet giving
full particulars of connections, etc., and at the price
of Os. 6d. represent good value for money. The output
choke is centre tapped, and is of universal application,
being suitable for Class " B," Q.P.P., or ordinary
Push -Pull.

As was mentioned above, the Multitone Class " B "
Adaptor is an extremely well -designed unit. It is
built In attractive oak cabinet, and has a valve plug
adaptor for connecting it to the output valve of any
existing battery set. The adaptor holds the normal
output valve, and fits into the socket previously occu-
pied by that valve. It is then only necessary to fit
two wander plugs into the high tension battery. The
adaptor has five pins (one of which can be 'unscrewed
when desired), and can therefore be used just as easily
whether the set employs a power valve or a pentode in
the output stage. On trial with various receivers this

Class "B"
Adaptor gave
very satisfactory re -
chits, and we have no
hesitation in giving it our
w r ni recommendation. The
price is very moderate, being only
37s. 6d.

IGRANIC IGRANICOR COILS
THE Igranic Electric -Co., Ltd., Bedford, was

undoubtedly one of the very first firms to make
tuning coils for the home constructor, and many
readers will still have recollections of the early types
of Igranic honeycomb plug-in coils. It would be
impossible to give better testimony to these early
coils than to mention that hundreds of amateurs are
still using them and rigidly refuse to adopt the more

usual dual range tuners. But
Messrs. Igranic always keep their
components up to date, and the
latest range of iron -cored tuners
is in keeping with this principle.
The mode of construction of the
tuners is somewhat different from
that generally-. adopted for iron -
core coils in that the ferrous core
is not solid, but is built up from
thin laminations in the same
manner as the core of a low fre-
quency transformer. The lamina-
tionS do not consist, of ordinary
iron, of course, but are composed
of finely divided iron mixed with
other materials which insulate
the particles from one another.
A thorough system of mixing is
employed, and finally a
resinous powder is
added: It is then
moulded under heat and
great pressure. The re-
sult is a very hard
lamination of " T " or
" I " shape. The wind-
ings themselves are put

on a slotted ebonite
bobbin, and the
whole assembly is
attached to a sub-
stantial ebonite base

by means of two brass straps. A wavechange
switch is included in the base, and this is
worthy of special mention in so far as it is
(unlike most coil switches) a really sound
mechanical job which should give satisfactory
service for an indefinite period. The Igranicor
coils are made in five different types' all of
which are similar in design. The first (Type
" A ") is a dual range aerial tuner, having an
additional winding which may be used for
coupling or reaction purposes; the second is
styled the Type " H.F.,' and is for coupling
together an S.G. and detector valve; a band-
pass unit, giving a 0 -kilocycle band width,
comes third; the fourth is a dual range short-
wave coil covering the ranges of 14.8 to 27.5
and from 27.2 to 78 metres when tuned by a
.0003 mfd. condenser; lastly, there Is the
super -heterodyne equipment consisting of an
oscillator coil and an intermediate band pass unit.
Practically any combination of the above coils can he
obtained mounted on a common base and with a ganged
switching arrangement. All coils intended for broad-
cast purposes are accurately matched, and may be used
in conjunction with a gang condenser. This latest
range is quite in keeping with the standard of excel-
lence usually associated with Igranic components, and
on test we have found the coils particularly satis-
factory and at least as efficient as any of their con-
temporaries, whilst their sound construction is well
above the average.

/crane hranicer coils.

GRAHAM PARISH AIR DIELECTRIC CONDENSER
the past Messrs. Graham Farish, Masons Hill,

1 ' Bromley, Kent, havd confined their attention
in regard to variable condensers to components of
the bakelite dielectric type, but they have recently
produced an excellent air dielectric component.
This is designed on distinctly low -loss principles, and
is of particularly rigid construction. By the use of
steel end -plates, protected from rust or corrosion by
a suitable finish, together with three-point suspension
of the frame the assembly is entirely free from dis-
tortion or warping. The precision metal work ensures
perfect matching of parts, and accurate spacing by
machine production gives uniformity of characteris-
tics when the corn- ponents are mass
produced. Two - point fixing to the
centre spindle is provided, ensuring

that the spindle is
in proper align-
ment with the

moving vaneassembly,
while the
absence of
spacing wash-
ers makes for
absolute reliability over a
long period. By the use of a
minimum amount of insula-

Graham Farish
variable.
condenser.

ting material in the electrostatic field the high
frequency losses of the component are reduced
to negligible proportions. Large terminals are fitted
in an accessible position, and as the driving shaft
is independent of the condenser and easily removable,
any number of condensers can easily be ganged
together by choosing a shaft of appropriate length.
At the time of writing the price has not definitely
been fixed, but we understand that it will be either
4s. 6d, or 5s.

Ferranti electric alarm clock,

FERRANTI ELECTRIC ALARM CLOCK
THIS is the latest addition to the range of clocks

made by Messrs. Ferranti and the accompanying
photograph shows that, it is of attractive appearance.
The clock is of the synchronous type, and is very
economical in its electricity consumption, consuming
approximately two units in three months. It is fully
automatic, and the alarm is arranged on the twenty-
four -hour basis, so that it can be set to go off at night

or in the morning, but it only
goes off once in the twenty-four
hours. The alarm itself is of the
buzzer type, giving a gentle but
compelling sound. The alarm may
be stopped merely by depressing
the knob at the top of the clock,
and will go off again the following
day without being re -set. If it is
required to stop the alarm from
working at any time, it is only
necessary to depress the knob and
lock 'it by giving it a half turn,
The price of the clock is 25s., and
it is made in a bakelite case finished
In red, mahogany, walnut, or blue
enamel.

The Ferranti clock is a reliable
and well designed timepiece which
we have no hesitation in thoroughly
recommending.
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--\0--Practie ers
rom

Readers.
The Editor does not necessarily agree with opinions

expressed by his correspondents.

From an Operator in the Royal Navy
SIR,-May I express my appreciation

and thanks for your excellent Encyclo-
paedia, which I received a short time ago.

It really is an extraordinarily good book,
packed with plenty of useful information,
and though I happen to be a wireless
operator in the Royal Navy, it has already
taught me lots of things which I had
previously not known.

My only complaint is about the scarcity
of details of all -mains sets and indirectly -
heated valves in the book, although I
admit they are mentioned.

I am glad you are supporting television
in PRACTICAL WIRELESS. I certainly
think it is assured of ultimate success ;
and then, won't the critics be pleased ?
Would it be possible for you to include
an article or two on the subject of talking
films ? As an amplifier is necessary for
" talkies," the subject is in a measure akin
to wireless.

Wishing the paper every success.-
EDWARD J. DITFFY (Manchester).

Another Bouquet
SIR,-I feel I must write and thank you

for the excellent binding of Vol. No. 1 of
PRACTICAL WIRELESS. I am more than
pleased with the job, and it makes me feel
quite proud to be in possession of it,
together with the data sheets and binder
and, last but by no means least, the wonder-
ful Encyclopaedia. Where is there, I ask,
another wireless periodical which caters
for its readers to such an'extent as this ?
Carry on with the good work, and may
your wonderful efforts meet always with
the success they well deserve.-FREDERICK
WTLLDAY (Burton -on -Trent).

The Fury Four
Sut,-I should like to congratulate you

on your fine paper, PRACTICAL WIRELESS,
of which I have been a reader since No. 1.
I have just completed the Fury Four, and
am very pleased with its remarkable
performance. I must confess it is the best
set I have yet built, and I am now about
to add a pick-up for gramophone reproduc-
tion.-W. R. CIIIIRCHILL (Taunton).

The " Pyramid Two "
SIR,-I should like to congratulate you

on the " Pyramid Two," described in
June 3rd issue. I have made up the screen -
grid circuit and find it gives amazing
results, and is economical on both L.T. and
H.T.-R. A. F. WINSLOE (Godalming).

Thanks : and a Suggestion
have just received my Volume 1

of PRACTICAL WIRELESS, in the blue cover,
from the bookbinders, and must say that
they have made a splendid job of it. I
also thank you for placing at the disposal
of your readers a genuine bargain in book-
binding.

Whilst having no fault or criticism, may
I offer a small suggestion ? It is with
reference to the layout of the paper.
Would it be possible to place all the
advertisements at the back and the front
of your paper so that they do not interfere
with the articles ? It would also make
for a smaller book when the copies were
being bound. An approximate calculation
shows that fifty per cent. of the advertise-
ments in the paper are obsolete or nearly
so in six months, and the other fifty per
cent. can always be found in the current
numbers.

There is one other small item. Could
all coupons or vouchers, or inquiry forms
back on to the advertisements, so that
these also would not ruin the valuable
articles. If you can see your way to this
ideal, I am sure you will be making a big
step towards a perfect " practical " wireless
weekly.-H. A. ORLEY (Streatham).

An Appreciation of Volume One
SIR,-I have just received my bound

Volume One of PRACTICAL WIRELESS and,
thanks to your excellent cover, and index,
it is one of the best wireless reference books
I have ever seen. Wishing your wonderful
paper every success in the future.-D. R.
PEART (Wicklow).

(Continued overleaf)

CUT THIS OUT EACH WEEK

DO YOU KNOW?
intirt

-THAT the Radio Exhibition opens at
Olympia on August 15th.
-THAT you can tell when your set is properly
tuned in to a station by connecting a mill iamp-
meter in the detector anode circuit.
-THAT the cause of instability in a receiver
can often be traced by placing a screen over
each component in turn.
-THAT when using a D.C. eliminator it is
best to connect a fixed condenser in series
with both the aerial and earth leads.
-THAT special II.T. generators are now
made for motor -car wireless sets.
-THAT the double -diode triode does the
work of three valves by acting as detector,
automatic volume control, and low -frequency
amplifier.
-THAT a double -diode pentode valve will

t shortly be put on the market.
-THAT L.E. instability can often be preven-
ted by using a choke -condenser output filter.

NOTICE.
The Editor will be pleased to consider articles of a

practical nature suitable for publication in PRACTICAL
WIRELESS. Such articles should be written on one side
of the paper only, and should contain the name and
address of the sender. Whilst the Editor does not hold
himself responsible for manuscripts, every effort will be
made to return them if a stamped addressed envelope
is enclosed. ..l11 correspondence intended for the Editor
should be addressed : The Editor; PRACTICAL WIRELESS,
Geo. Newnes, Ltd., 8-11, Southampton Street, Strand,
W.C.2.

Owing to the rapid progress in the design of wireless
apparatus and to our efforts to keep our readers in touch
with the latest developments, we give no warranty that
apparatus described in our columns is not the subject of
letters patent.

THE SUN
DRIES
but-

EACH
Sold by all Dealers or post free

from Sole Makers.

Graham Farish Ltd., Masons
Hill. Bromley. Kent.

FAMOS 2 Magnet bal. arm, speaker units, large
4 polo type. List price, 21/, to clear 6/-.
AMPLION cone speaker unit in Walnut domed -

top cabinet, 7/6 complete.
ERICSSON 2-1 (suit 3-1) L.F. Transformers.
Listed 17/6; each, 3/3.
AMPLION speaker units. Over 75 per cent.
reduct. Each 2/3.
471 liell, and guaranteed and cent carriage free U.K.
PIONEER RADIO DINPTG. CO., LTD..
COPTIC STREET, W.C.1. Museum 9607.

PATENTS & TRADE MARKS
RING'S PATENT AGENCY, LTD., 146b, Qn. victoria

Street, E.C.4, offer " Advice Handbook " and
Consultations free. 47 years' references.. Write, call,
or.. 'phone (Central 0682). Director, B. T, Ring,
C.T.M.E., Reg. Patent Agent, G.B., U.S.A., and Canada.

There is a model for your output.
Ask your dealer to demonstrate.

REPRODUCERS & AMPLIFIERS LTD.,WOLVERHAMPTON

FREE GIFT OF 1, -
To advertise " NUERTH " the latest wonder chemical
earthing device we will send you post tree a 2/6 earth for
I/6. From your local agent or direct from:-
RADIO RESEARCH CO., CHURCH END,

FINCHLEY, N.3.

A TONIC FOR ANY SET. IMPROVES Tone and Selectivity.
CUTS OUT Interference and Atmospherics.

IYou must read

WIRELESS, STEP BY STEP

By "DICTRON"
(Tenth Edition).

Obtainable at all Booksellers or post
free 2/9 from George

216
Newnes, Ltd.. 8-11,
Southampton Street, r--
Strand, London, W.C.2.
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ROLA
ROLA Model F5 -PM -32 -Class B

(Price 32/6)

s SOLELY used and Specified
for the

ARCADY CLASS B
PORTABLE

Described in this issue
Once again Rola has been chosen because of its
supreme realism and reliability. Rola speakers
are used by the large majority of British Radio
manufacturers and by nearly all " Constructor

Set " designers. Write to -day for folder.

EXTENSION SPEAKERS
There is a correct Rola Extension Speaker
for practically all British radio receivers.
Write for list.

THE BRITISH ROLA CO., LTD.,
Minerva Rd., Park Royal, N.W.to.

'Phone: Willesden 4322-3-4-5.

KO LA
SPEAKERS

for better
Radio Reception

TREBLE

BASS

L (

" MASTER " WALL PLUGS
PERFECT CONTACT IN ANY SOCKET.

NO ANNOYING CRACKLES.
SELF -CENTRING. SELF-ADJUSTING.

NON -COLLAPSIBLE PINS.
WIRED IN A MINUTE.
NO TOOLS REQUIRED.

5 AMP.
TWIN PLUG
Supplied 9d.

Black
or Elm, a

Entirely British Made
From most dealers. If any
difficulty, send us 1/- P.O.

Lectro Linx. Ltd., 7.9a, Rochester Row. London, S.W.1.

The Plays That Have Thrilled Millions !
MILLIONS of wireless listeners who have been
thrilled by such plays as " The Path of Glory " and
" The Mary Celeste " can now read them in book
form for the first time. Five radio thrillers:

356 pages.

RADIO PLAYS
By L. DU GARDE PEACH.

Obtainable at all Newsagents and Bookstalls.
or by Post, 2/9, from George Newnes, Ltd.. 8.11.
Southampton Street, Strand, London, W.C.2. 216
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PRACTICAL LETTERS
(Continued from previous page)

From British Columbia
SIR,-Some time ago I received my copy

of " The Wireless Constructor's Encyclo-
paedia." Its contents are appreciably
concise, easily followed, and not too
technical for the amateur radio fan.

In fact, it is a book that we, the far -dis-
tant readers who have not such ready
access to reading matter-always pick up
at an odd moment, and find something
instructive and practical that we can work
out and experiment with.-H. TwmLE
(Valdez Island, British Columbia).
An Uncommon Short

SIR,-Recently I had an interesting
experience which I think is worth relating
for the benefit of other readers.

I am making up several 3 -valve all -mains
A.C. sets, and when trying one in particular
nothing happened. The wiring, etc., was
correct, and I was at a loss to know what
was preventing the set working. I re-
moved the coil cans and found some loose
bronze metal, with which I had sprayed the
cans, chassis, electro-condenser and cover
of the condenser, had got between the coil
wires and thus entirely prevented any
reception. This experience has taught me
the lesson to see that the coils, if made of
bare wire, are absolutely clean.-F. S.
HIGGINS (Stevenage).

From a South African Reader
SER,-Having been a subscriber to PRAC-

TICAL WIRELESS from No. 1, I should like to
express my appreciation of your paper. As
an electrical engineer I appreciate the
thoroughly practical way in which the in-
formation it contains is given.

At present I am busy on a 5 -valve
receiver (A.C. S.G. det. L.F. and push-pull),
which I hope to have working soon. Could
you not give us a short-wave and broadcast
band sot as the long wave is of little value
here. All good wishes to your practical
publication.--Jomr MURRAY (Wynberg,
S. Africa).

[We hope to publish a design for a short and
medium -wave receiver in an early issue.-ED.]
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Club Rrporte should not exceed 200 words In length
and should be received First Post each Monday
morning for publication in the following week's issue.
SLADE RADIO

A very interesting lecture on Class B amplification
was given by Mr. B. Pollakoff at a recent meeting
of the above club. After pointing out that the efficiency
of the output stage is a quantity which is often
overlooked in judging the performance of a set, he
went on to give the comparative figures for triode
and Class E. Efficiency of speakers, fidelity of
reproduction, and the question of output stage for
battery users were dealt with. The usage of H.T.,
the driver valve, input and output transformers
followed, also the difference between Class B and
Q.P.P. was explained. Rating of transformers,
batteries and amount of current used, stability and
decoupllng came next, after which followed a demon,
stration. The results were very pleasing, a special
point being made of the use of the tone control,
Hon. Sec., 110, Hillaries Road, Gravelly Hill,
Birmingham.

INTERNATIONAL SHORT-WAVE CLUB (LONDON
CHAPTER)

The R.A.C.S. Hall, Wandsworth Road, 5.W.8.
was well filled on Friday evening, 23rd June, when a
demonstration on Real Radio Reproduction was
given. The apparatus used consisted of a receiver
and amplifier, R.K.-A.C. speaker mounted in a
" Howe ' box baffle, identical with that used by the
B.B.C. This was followed by a lecture on the latest
5 -metre experiments by Mr. P. G. IL Macfarlane.
London Chapter Technical Advisor, who spoke of the
interest being shown in the ultra -short waves at the
present time, the possibilities of these low waves, and
the construction of 5 -metre receivers. His talk was
well illustrated by circuit drawings on the blackboard.
A. E. Bear, Secretary, London Chapter, 10, St. Mary's
Place, Rotherhithe, London, S.E.18.

SPECIAL PROGRAMME FROM YV1BC
On July 9, from 6.15 to 7.15 p.m., Caracas time,

Station YV1BC of Caracas, Venezuela, will broadcast
a special programme dedicated to the " Anglo-American
Radio and Television Society." The programme will
be broadcast simultaneously in 080 kc/s, 312.3 metres,
and 8,112 kc/s, 49.08 metres. Typical 'Venezuelan
music and songs will be featured, and all the announce-
ments will be made in English. Reports of reception
will be welcomed, and should be addressed to Broad-
casting Caracas, or the Anglo-American Radio and
Television Society, 11, Hawthorn Drive, Willowbank,
Uxbridge, England.

WEARITE NUCLEON COILS
THE well-known radio firm of Messrs. Wright and

Weaire, 740, High Road, Tottenham, N.17,
following their principle of always being abreast of the
latest developments, have not been slow to recognize
the advantages of ferrous cored tuning coils, and have,
after a considerable amount of experimental work,
produced a new series of tuning coils having a core of
the new iron dust material known as Nucleon. The
advantage of using an iron core lies, of course, in the
fact that by increasing -the effective permeability of the
core at any given inductance, the numerical value
can be increased. It is also known that by employing
a completely " closed " iron core circuit with negligible
leakage it is possible to obtain extremely high values
of inductance without undue losses. Theoretically, it
would be quite easy to increase the permeability of
the iron core up to almost any limits, so producing
a coil of extreme efficiency. But Messrs. Wearite
have found that if the permeability.is increased beyond
certain limits difficulties of matching a number of
specimens immediately arise. They have, therefore,
devised a core of medium permeability, which shows
a marked advance over the usual air core, and yet at
the same time permits of the construction of any
number of coils each of which shows identical
characteristics. Thus the amateur set builder can
use a set of these coils in conjunction with a gang
condenser of normal type without running up against
the difficultiet of balancing the several tuned circuits.

In the Nucleon range there is a series of both Junior
and Senior coils, and in both types the grid winding
is in two halves, a connection being made to the centre
tapping. As a result, alternative coupling ratios can
be provided between any two valves and optimum
operating conditions can thereby be provided for any
combination. Messrs. Wearite have also paid very
great attention to the arrangement of reaction and
aerial windings, since they have found that when
these sections are put on more or less haphazardly,
as is sometimes done with air core coils, ganging is
seriously upset.

This latest coil, an illustration of which is

reproduced below, is an extremely well made com-
ponent of both mechanical and electrical precision.

The new Wearite Nucleon iron -core tuning coil.
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NEWNES'

HOME MECHANIC
BOOKS

Clearly written-fully illustrated
This series covers a wide field and will prove
of the greatest value to everyone interested
in models and how to make them ; woodwork
and other crafts.

Accumulators
An up-to-date handbook dealing with every type
of accumulator, methods of charging them at home,
care and maintenance. This little handbook also
explains how to erect a charging station.

Motor Car Upkeep and Overhaul
In this handbook will be found information on the
engine, decarbonising, valve grinding, the lighting
system, the carburetter, cooling systerh, lubrica-
tion, springs and shock absorbers, steering gear,
brakes, wheels, axles, tracing noises, etc., etc.

Toy Making for Amateurs
Tells how to make clockwork toys, model aero-
planes, model locomotives, model boats, ingenious
toys operated by sand, wooden models and toys,
electrical toys, steam toys, guns, kaleidoscopes,
acrobats, etc.

Twenty -Five Tested Wireless Circuits
All the sets described have been designed to meet
modern needs. They range from simple crystal
receivers to a seven -valve super -heterodyne, and
all the sets have been made and tested before
inclusion.

Simple Electrical Apparatus
An excellent little book for those who wish to
make simple and useful electrical appliances, such
as galvanometers, electric motors, dynamos and
Leyden jars,

Model Boat Building
In this book there are designs for a battleship, a
speed boat, a paddle steamer and yachts, from
which excellent models may be built with the help
of the simple directions and diagrams that are given.

The Nome Woodworker
A fascinating book for the handyman. Clear in-
structions on how to make a large variety of
articles in wood, together with many useful hints
on wood -working.

Model Aeroplanes and Airships
Contains full descriptions of easy -to -make models
of every description that will fly.

The Handyman's Enquire Within
Everyone should possess this book. Hundreds of
practical ideas and hints of value to the man
who is clever with his hands.

25 Simple Working Models
Ingenious and practical designs for electric, steam
and clock -work models.

One Shilling Each
Obtainable at all Newsagents and Bookstalls, or by post
1/2 each from George Nswnes, Ltd.,8-11, Sou/hemp/on

St., Strand, London, li%C.2.

Gee. Newnes, Ltd.

"AILIL
THE BEET il

kVl

rr HE "old hand" at home constructing
will tell you that it pays from every

point of view to put reliable com-
ponents into your set.
If you make low price your only
guide you will never feel complete
confidence in your set. Make sure.
Use Amplion.

CLASS B DRIVER

We can now offer you a choice
of three ratios -1:1, 1.5:1, and
2:1 in Class B Driver Trans-
formers. In this way you can
choose suitable " B " and Driver
valves from your favourite. make,
Cossor, Marconi, Mazda or
Mullard.
The price of the Trans- 9/6former is in each case

H.F. CHOKE

This is the binocular H.F.
choke specified for use in the

Arcady Class B Portable."
All good dealers stock Am-
plion products. Write to us
in case of difficulty. 4/6Price

CLASS B CHOKE.

Here is typical Amplion work-
manship and finish. Three
ratios, 1:1, 1.5 :1, and 3 : 1,
suitable for matching all 9/6Class " B " valves. Price

NKr
AMPLION (1932) LTD., 82,84 ROSOMAN ST., LONDON, E.C.1.

CLERKENWELL 54404.
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A Sensible INVESTMENT for everyone in
0 td, Mani) valuable action illostraiions in wort, the Wireless business.

NEWNES'

COMPLETE
WIRELESS

Lifting out the Diaplkragm and Coil of a Magnavox Speaker.
This enables the speech coil to be examined if short circuited

. - or broken windings are suspected.

A -MODERN REFERENCE WORK
THE progress in wireless practice during the

pak few years has been enormous. The
Screened -Grid, ,the Pentode, the Biglid, and the
Variable -Mu Valves have made their appearance
in rapid succession. Band Pass Tuning, .1345I-1,Pull,
Amplification, the Stenode, thrAutOtone, the Dual
Speaker, are other items which _wefe unknown to
the wireless industry a few years ago.

This fully illustrated work is designed to bring
every reader of " P. W.". ---right upIt daie on
the theory, design, and construction.

To feel at home amongst such a variety of electrical
appliances the modern wireleSs man' must have a
thorough grounding d in electrical theory. __This

"point has been kept well in mind in the _compilation
of the present work.! No effort has been spared
to make the theoretical treatment complete.

. . .

Included in this work are, Many- proved circuits
,;arid designs, together wiilh full details of the methods
of construction and wifing-, andmany.laitisies,deyoted
to the servicing of high-class receivers and radio-
grams. -

We are convinced that the wealth of information
which has been brought together in -this work will
be of real use to the enthusiaitic wireless amateur
and absolutely essential to the man to whom
" wireless " is bread and butter. '

FREE

This fully illustrated new work deals with the wholioc
theory of wireless from the very simplest principle
up to the mast advanced stage. It shows you the
most up-to-date practice as exemplified in the fine
commercial sets which have been placed on the
market recently. It shows you the possibilities of
short-wave work, and contains numerous useful designs..

Another splendid illus-
tration showing the
fitting of a New Cord
to' the Drum of the

!Marconiethone 42
Receiver.

Newnes', Complete Wireless is
bound in 4 serviceable volumes.
If you are interested send post

card today for free illustrated desciiptive-folder and
details of a convenient easy purchase scheme to :

THE HOME
LIBRARY BOOK CO.

(Dept. "Practical Wireless" 8733),
23.24, TAVISTOCK STREET,

COVENT GARDEN, LONDON, W.C.2. Testing the Insulation Resistance between Mains
Input Terminals and Earth.

Geo. Newnes, Ltd.

IP. W. Gift Stamp No. 41 I

I rioted by IsaAvNES & PEARSON PRINTING Co., LTD., Exmoor Street, Ladbroke Grove, W.10, and published by GEORGE
NEWNES, LTD., 8-11, Southampton Street, Strand, W.C.2. Sole Agents for Australia and New Zealand : GORDON & GOTCH,
LTD. South Africa : CENTRAL NEWS AGENCY, LTD. Practical Wireless can be sent to any part of the world, post free, for

17/4 per annum ; six months, 8/8. Registered at the General Post Office for Transmission by Canadian Magazine Post.
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BEST READER SERVICE IN THE WORLD -FREE'

Published every Wednesday by

GEORGE
NEWNES

LTD.
Vol. 2., No. 43.

JULY 15th, 1933.
,ncist.erca of the

Learn More About Your Wireless Whether you are beginner or expert, study of this comprehensive and
up-to-date work Will result in both pleasure and profit. Its author is
acknowledged to be one of the most brilliant exponents of Modern

Radio both in theory and practice, and this "Outline is filled with knowledge. It should be on every enthusiast's bookshelf.

THE OUTLINE OF WIRELESS A=
Obtainable at all Booksellers. or post free 91- from George Newnes'

Ltd., 8-Il. Southampton Street, Strand, London, W.C.2. 8/6 AD\'T.



Send for a free copy of the 40 - page
Cossor Valve and Wireless Book
which contains a wealth of interesting
and useful information including Radio
Definitions-Useful Circuits-List of
Stations, etc. Please use the Coupon.

Name

Address
PRAC. 15/7/:33.
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SUMMER
RADIO PROBLEMS

SOLVED
You can largely overcome the difficulties of summer radio
- the loss of range - the general " falling off" in the per-
formance of your Set. All you have to do is to fit a
Cossor Screened Grid Valve.
Cossor Screened Grid Valves improve the range and selec-
tivity of any S.G. Receiver. By using one in your Set you
can .get summer radio at " winter strength "-bring back
those stations that have " disappeared "-hear the strong
ones at normal volume. Any Wireless Dealer will gladly
tell you the type of Cossor S.G. Valve you need.

lllilli

COSSOR
SCREENED GRID

VALVES
k.t4
v.

KINGS

OF THE
AIR

To A. C. COSSOR LTD., Melody Department, Highbury Grove, London, N.S.

and Wireless Book B.17.
Please send rne, free of charge, a copy of the 40 -rage Cossor Valve

1

A. C. COSSOR LTD., Highbury Or v:, London, N.5. Depots at Firrnirteham, Bristol,
Glasgoar, Leeds, Leverhat I. M,nchest.r. Negveastle. Sheffield. Belfast. Cardiff sod Dubto.

C.7 3115
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LET US SOLVE YOUR PROBLEMS -PROMPTLY & FREE !

r oss
EDITOR:

Vol. IL No. 43 II F. J. CAMM 11 July 15th, 1933
Technical Staff :

H. J. Barton Chapels, Wh.Sch., B.Sc. ;(Hons.), A.M.I.E.E.
W. J. Delaney, Frank Preston, F.R.A., W. B. Richardson

ROUND the WORLD of WIRELESS
North and South American Radio

Conference
IN order to clear up wavelength complica-

tions between the United. States,
Mexico, Canada and Cuba, a conference
was opened at Mexico City on July 10
at the invitation of the Mexican Govern-
ment. Discussions will take place amongst
the delegates for the allocation of exclusive
and other channels to the transmitters.It
is more than likely that the United
States which, so far, has had complete
freedom in this respect, may be called
upon to make concessions as the broad-
casting systems of both Canada and
Mexico are being rapidly developed and
expanded.
Cincinatti's Super -Power Station

WHEN the 500 kilowatt( transmitter
destined to take over the WLW

Cincinatti broadcasts is opened in the
autumn the engineers hope to secure
a radiation at least twenty-five times
greater than that of the present 50
kilowatt station, and estimate that the
service range may considerably exceed
5,000 miles.

The plant incorporates every modern
improvement, and it is estimated that
its cost will roughly amount to 500,000
dollars. The United States already
possessestwenty 50 kilowatt trans-
mitters, but as the Federal Radio Com-
mission has granted a special experi-
mental licence to the Crosley Radio
Corporation, it may be presumed that
other stations will seek a similar privi-
lege to increase their power.
High -Powered Stations for Switzerland
IN view of the mountainous nature of

the country and its consequent un-
favourable conditions for broadcasting on
the medium waveband, the Swiss authori-
ties had hoped to secure from the Lucerne
Conference the allocation of a " long "
,wave channel. As this was not allotted
to them they have decided to increase the
'power of both the Sottens and' Beromiin-
ster transmitters. The necessary work
to the alteration of the plant will be under-
taken in the near future.The energy of
Sottens is to be raised to 50 kilowatts and
that of Beromiinster to 100 kilowatts.
Under the new wave -plan,they will
broadcast respectively on 443.1 m. (677
kc/s) and 539.6 m. (556 Ws.)

La Paz Calling !
THE Bolivian authorities have installed

a 10 kilowatt broadcasting station in
the neighbourhood of La Paz ;its wave-
length is 500 metres.Transmissions are
also simultaneously made on" short "
waves, namely, on 19.61 m. during the
day and on 49.3 m. at night.Broadcasts
consist of news bulletins in Spanish and
Indian dialects, also of musical entertain-

r111114114MMO4M.14=0.011.04114.11101..1114111.041

I THE ACME OF
SERVICE

Every reader of this paper has its
guarantee that our receivers
function in the manner claimed.

Every reader may avail himself,
FREE OF CHARGE, ofthe
EXPERT ADVICE of the Most
Qualified and Reliable Staff of
Wireless Engineers in the World.

That is SERVICE in its WIDEST
Sense.

" Practical Wireless " specifies only
those parts used by the designer.

It has become the World's Most
Authoritative Journal on all
aspects of Home Construction.

It has Become First !
L-14111=0.10041100001111.0411004mr..11110411.14=4,411.11114.41i

ments, suchas typical Bolivian songs.
The station, which has been erected on the
summit of a mountain, is probably the
highest in the world. All announcements
are made in the Spanish language.

Germany's NationalWireless Receiver
THE mains -fed two -valve wireless set

which dealers throughout that country
are compelled to sell at the low price of
75 marks (at to -day's rate, roughly £4),
complete with loud -speaker, hasbeen
specially designed for the reception of the
local station in the medium waveband,
and in addition, of Konigs Wusterhausen

on the " long " waves. A battery model of
a similar type will be sold at 60 marks
(£3 4s. Od.). For this purpose the price
of valves destined to these particular sets
and also the royalty tax have been reduced.
This government measure has been taken
to encourage sales, as every means is to be
taken to increase the number of sub-
scribers to the broadcasting system.It
has been christened Volksompfanger (The

People's Receiver).

That Interference Question
INTERFERENCE with the reception

of broadcast programmes by electri-
cal apparatus seems to be more frequent
on the continent than in the British
Isles, and in most European countries
official committees have been set up
to deal with such troubles. In Denmark,
in the course of one year, 1,959 complaints
were examined by the authorities, and
of these 1,227 having been found justi-
fied, measures were taken tosettle
matters to the satisfaction of listeners.
In view of the success of the scheme,
the Danish Government has appointed
a number of special radio inspectors.
In order to prevent unfounded accusa-
tions against neighbours, any com-
plainant must deposit the sum of five
crowns (about 5s. 6d.) before the cage
is taken up for investigation. If the
claim is unjustified the money is confis-
cated.

French OverseasTransmitter
ABROADCASTING station is being

built at Pondichery, the French
colony in British India. It is not in-
tended to transmit local programmes,
but to relay the transmissions from

Poste Colonial (Paris). The station will
also be used for radio communications with
France.

Copenhagen on Short Waves
DURING the last three months the short-

wave transmissions from Skamlebaek
(acting as relay of the Copenhagen pro-
grammes) have been made on 49.4 m.
(6,075 kc/s) instead of 31.51 m. as hitherto.
The provisional alteration is due to the fact
that the lower channel caused some inter-
ference with the B.B.C. Empire broadcasts.
Moreover, the lower frequency has been





July 15th, 1933 PRACTICAL WIRELESS

feel
559

E Xi° 141161By RAYMOND ELLIS.

Rigid Construction, Without Guy Ropes, and Easy Erection are Features of This
Unusual Mast, Which Can Be Placed Right Against the Bottom Fence of Your Garden.

THEnew type of aerial mast which
accompanying sketches show a

should appeal particularly to those
whose garden or " back -yard " is short,
and who desire to get the utmost length
out of the space at their disposal. It is,
moreover, easily taken down and re -erected
without calling for more than one pair of
hands.

A glance at Fig. 1 will show that the
general design is rather reminiscent of the
Eiffel Tower, and the mast's stability is
based on the sound principle of applied
triangles. By simply removing the locking
bolt, the supporting prop may be raised
and, as the operator moves backwards, the
whole structure will swing down to lie
flat on the ground. The prop gives ample
leverage to enable the weight of the mast fr.

to be handled easily. To build the mast
you will require the following materials :-

Two 18ft. lengths of timber 3in. by lin.
One 18ft. length of timber, 3in. by 2in.
One 18ft. length of timber 2in. by 2in.
One 5ft. length of timber 3in. by 2in.
One 34 ft. length of timber 3in. by 2in.
One 2ft. length of timber 3in. by 2in.
Four pieces each 2ft., 3in. by lin.
Six fin. bolts each 5in. clear of head,

with nuts.
One fin. bolt 8in. clear of head, with

nut.
Twelve iron washers fin. hole.
Two pieces of iron pipe each lin. in

length and fin. bore.
Six iron washers fin. hole.
The cost of the whole material at aver-

age retail prices should not exceed 9s.

Constructional Details
Having got the material, the first step

is to lay the 18ft. pieces of 3in. by 2in.
on the ground with the two long
pieces of 3in. by lin. extending one Air

Having made the holes, insert three of
the fin. bolts, being sure to slip a fin. washer
over each of the protruding ends, and
attach the nuts, drawing them up good and
tight.

"0".

',wing Bolt,
%,,S.

Rya" Ahnge Bolt
8.61tuo"

Sp' ens s",e"

on each side beyond it so that they
overlap one end of the thickest piece
by 3ft., making a total length of 33ft.,
and in the manner shown in Fig. 2. a°k*

With a pencil mark the overlapping
portion into four sections of 9in. each Fig.
and at the three pencil marks made,
drill I in. holes right through the three pieces
of wood so that they may be securely bolted
together. It may be found easier to make
a good job of this if the pieces are roughly
nailed together first.

Fence

nava Xbeea -7.111C2

n04banng:rixa

Ow,-/ap

each 'AV

Allo lex25,2.

ft.t,t-azfr.
Locking Boil.
,ESClean Ilneolbsy

.1":41.5(2'

Fig. 1. -Showing constructional details of the ma
and how it can be placed close to fence or wall i

short garden.
oninup.a=
Pas

Eft. apart. If a slight bevel is made on
the ends of the stretcher pieces, this will
greatly facilitate the job and make a better
fit. Two stout screws at each end will
make the stretcher a permanent job. Now,
between the expanded " legs " fix the 3Ift.
stretcher, and the 2ft. one in the same way.

Your mast should now look like the
vertical part of Fig. 1 and when you have
arranged holes for the hinge bolts at the
foot of the legs, you can attach the prop,
and its pivot hinge bolt.

Make a }in. hole through the foot of each
leg, and about 4in. from the extreme end.
Next take the 2in. by 2in. prop and make
a similar hole through each end, but one
must be fin. bore and the other fin.

Now return to the mast itself and ascer-
tain, where the legs commence spreading
out, just about what point their inner
surfaces are approximately 5ins. apart.
Mark this point on each leg and drill a tin.
hole through each side and in line with
one another.

Slip a washer of correct size on to the head
of the 8in. bolt and pass the end through
one of these holes. Next pass a washer, one
piece of pipe, and another washer on to the
bolt protruding through the first leg. Bring
up the end of the prop with the tin. hole and
pass the bolt through this. Add a washer,
the second piece of pipe and another washer.
This should about the space between

the legs if you have measured cor-
rectly. Now drive 'the end of the

s,7a. bolt through the hole in the opposite
leg, add the last of the lin. washers
and affix the nut, but, while it must be
safely on, don't draw it too tight.

st You are now almost ready to erect
n your mast, but, before going any

(Continued on page 570

6 Washer,

AMOMIO111111111111COMiliThoww.aPer,
2-

Lawe,coaos

sekarx4,' weans.
Sok geed

Neva' Ofecen,,**'/'Ape astance
,recer itr"Bore

2. -Details of the bolted overlap and pivot joint of prop.

Now take your 5ft. piece of 3in. by 2in.
timber and, spreading out the ends of the
two " legs " you have just bolted on, drive
this " stretcher " between them till the
ends of the legs are about

Fig. 3. -Mast lying on ground ready for erection. Fig. 4. -As operator walks forward with prop, the mast is raised.
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AN ingenious little figure which will
dance and pirouette in time to
dance music issuing from the loud-

speaker can easily be made from parts
which are almost certain to be found in any
" junk " box.

An application of the principle of the
electro-magnet is used, operated by a
relay which is fed from the output of any
wireless set, in conjunction with the
loud -speaker.

The parts required are : One telephone
ear -piece, without cap and diaphragm ;
old electric bell ; one fixed condenser of 1
or 2 mfd. capacity ; one fixed oondenser
of .05 mfd. capacity ; one cigar box ain.
by Sin. ; 4 terminals ; Leclanche cell or
some form of battery to
deliver three or four volts.

Detailed measurements
are not given, as these will
vary in each case, depend-
ing on the size of the tele-
phone ear -piece and make
of electric bell.

With the aid of a fretsaw
remove a part of the bottom
of the cigar -box, as shown
in Fig. 1. The electric bell
is dismantled and one of
the coils forming the electro
magnet dispensed with,
leaving the other coil fixed
to the support, which is
screwed inside the box
above the aperture. Where
the holes for these screws
are bored slots should be
cut, so that the position of
the coil may be raised or lowered. The con-
struction of the relay calls for some care,
as the mechanism is essentially very delicate.

Fig. 3.-The
support for the

figure.

The Base of the Electric Bell
This is used to accom-

modate the relay, and the
telephone ear -piece is screwed
down to this firmly in the
centre. Next, take the arma-
ture of the bell and cut off
the clapper portion, which is
of no use. The armature is

Contact Scree,r

111

/or2
Wet.

To Radio.
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This Little Figure will Dance
! in Time to Music issuing

from a Loud -speaker.
By S. T. FISHER.

LINOURI MERNNE11.11.011111411100114MM FMRINIRRI

Old Electric Bell Coil

Telephone
Earpiece.

Fig. 1.-The general arrangement of the device.

then mounted on the base by means of a
piece of brass or strong tin, bent into such
a position that the armature just clears the
top of the ear -piece. The armature, of
course, must be parallel with the magnets
of the ear -piece.

The remaining piece of the bell, the long
strip of metal which held the contact
screw or " make and break " is now bent
into position, and screwed down to the base
at the opposite end of the armature mount-
ing. It is very important to have this
part fitting correctly, as the success
of the gadget depends on the adjust -

Armature Of BeZZ
I Jo,

Fig. 2.-The relay. Telephone Earpiece

Brass
Brothel

went which can later be made by the con-
tact screw. The contact screw should oc-
cupy its original position and touch the
silver contact of the spring riveted to the
armature. If you have gauged everything
correctly the result should be as shown in
Fig. 2.

The terminals are now mounted two at
each end of the base. Con-
nections are taken from the
ear -piece to one pair of ter-
minals, marked " radio."
The other pair should be
marked " low tension."

The Relay
The completed relay

should now be screwed to
the inside of the cigar box
lid. The fixed condensers'
are placed in the corners
of the box and connections
made as follows :-

One end of magnet coil
to large capacity fixed con-'
denser and contact screw ;
other side of condenser to
terminal " low-tension."
From this terminal to .05
mfd. fixed condenser and
other end of magnet coil.'

Other side of .05 mfd.,
condenser to armature

To L.T. mounting and second
L.T. terminal.

There now remains
the construction of
the little jointed
figure, which pre-
sents no difficulties
(see Fig. 4). The
essential point
to bear in
mind is
that the
c o m -
pleted
figure
must bever y
light in

(Contd.
on page

562)

Fig. 5.-The
wire support
for the pillar. Fig. 4.-Details of the figure.
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LAST week's short introduction to the
design of this receiver did little
more than outline barely the salient

features, but it was felt unnecessary to
devote a lot of space to describing all its
advantages-the set will speak for itself
in no uncertain tones when the constructor
has finished his task of building it to the
design given this week.

First of all it is assumed that the reader
has now collected all the necessary com-
ponents. They are, however, given again
here to ensure there is no mistake. Do
not forget that the Polar twin -gang
condenser has the two sets of moving vanes
insulated from one another, a feature
to which I *drew attention last week.
Then there is the new Lewcos filament and
smoothing choke, together with the 250
ohms, and 3 ohm
,Wearite resistances,
all of which have
been made specially
for this D.C. set.

Naturally a start
must be made first
of all with the base-
board. This is built
up of wood lin. thick,
the actual size being
18in. by 12in. As
the set is rather a
heavy one the thick-
ness suggested is the
Most satisfactory
and constructors are
advised to adhere to
this dimension.
There are two side
battens 12in. by 3M.
by lin. secured to
the underside b y
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s 0.C. AC
By H. J. BARTON CHAPPLE,

Wh.Sch., B.Sc. (Hons.), A.C.Q.I., D.I.C., A.M.I.E.E.

screws passing right through the
baseboard, thus raising the underside three
inches to allow the necessary components to
be mounted underneath. In
addition, screwed centrally
in place along the back
edge is another wooden
batten, 9in. by 3M by jilt.,
and this will be seen clearly
in the photographs.

The positioning of the
components on the base-
board is a relatively
straightforward task, but,
as the final positions were
decided upon only after
considerable experiment
and alteration the con-
structor is advised not to

Underside of the D.C. Ace, showing the simple wiring.
/8"

travechange
Swatch

4-
2,

Volume0,f
4

Ccontrol

1'

Ganged
7igunsp

Condensers.

A.-Recrctecui
Condenser

lane Cont,
Rotineter

Panel layout and dimensions.

deviate at' all from the layout shown.
Although two accompanying diagrams
show the layout in miniature everyone is

strongly urged
to obtain a full
sized blueprint.

The neat appearance of the receiver
may be seen from this illustration.

The cost involved is out of all proportion
to the value secured as component positions
can be measured up accurately and for the
purpose of this description I am going to
assume that the reader has obtained a blue-
print.

Component Positioning
First of all mark out carefully the

positions of the three valveholders and
drill the three lin. holes to accommodate
them. Note the socket positions relative
to the front of the baseboard before finally
screwing down the holders. Next conies
the twin gang condenser, dead central in
the baseboard and mounted clear of the
baseboard edge to allow for the escutcheon
held on the panel. Do not make a final
fixture of this to the baseboard until the
panel has been prepared.

The pair of Colvern coils have no doubt
been supplied already ganged with the
switch rod passing right through them.
If so, see that, when screwing them to the
baseboard, the KTF coil is the one nearest
to the panel and the KGR remote from the
panel. It will be quite a simple matter
to mount the remaining components on
the top of the baseboard if the blueprint
is followed carefully. Note that the
50,000 ohm Varley tag resistance is held in
place by the bottom terminal at the back
of the Polar condenser.

When this part of the work is completed
satisfactorily turn the baseboard over and
position the nine condensers as shown on
the blueprint and also the two pairs of
terminals in their mounts. There are
also nine resistances on this side of the
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This photograph shows the arrangement of the panel controls.

baseboard, but none of them is screwed
to the baseboard. They are either held in
place by the run of the wiring or alter-
natively in the case of the tag resistances
and the heavy duty Bulgin grid bias
resistance one end is " anchored " to a
condenser terminal, to hold it securely.
This reduces the length of the wiring and
does away with the necessity for holders
which not only take up valuable space,
but also (perhaps more important) add
to the total cost of the set. The resis-
tances, therefore, that are held by con-
densers can be mounted in position, but
the others must wait until the wiring side
of the set is undertaken.

The Panel.
We now come to the next stage of the

work, namely, the drilling of the panel. The
appearance of the panel will be gathered
by a reference to one of the photographs,
and the reader will notice .that it is
unsymmetrical. This was due primarily to
the necessity for including an ammeter to
measure the filament current, but even so
there is quite a good balance.

Dimensions for marking out and drilling
the panel are given in a separate diagram
and it must be remembered that these
dimensions are front of panel measurements.
When marking out all the scribed lines are
made on the back of the panel, so be
careful to allow for this back and front
marking, a factor which does not enter
into account when there is perfect symmetry.

Complete instructions, together with a
template, are furnished for fitting the
Polar condenser escutcheon, and make
sure to allow for the full height of the top
of the baseboard from the bottom panel
edge. With the escutcheon fixed, it will
be possible to fix accurately the position
of the gang condenser on the baseboard
by placing the panel against the base-
board edge and allowing a small clearance
between the engraved scale and the back
of the escutcheon. If you have not an
expanding bit for drilling the escutcheon
and ammeter holes it will be necessary to
adopt the old dodge of drilling a number
of small holes as near the wide edge as
possible and then finishing off with a large
half -round file. When the panel compon-
ents are mounted in their respective
positions lay the panel on one side and
prepare for the last task of all, that is the
wiring,.

The Wiring
I always prefer to undertake this work

with No. 16 gauge yellow Glazite. The
wire is nice and rigid and even with long
runs fixed only at the ends, there is no
tendency to sag, and the finished job always
looks neat. In addition, my personal view
is that there is nothing to beat a good
soldered joint and this has been followed

on the present set.
With a handy
electric soldering
iron, all the tags
are soon tinned and
an electrically and
mechanically sound
joint effected. To
those not an adept
with the iron I
would merely say
persevere and you
will be well re-
warded for y our
efforts.

As quite a num-
ber of the wires
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pass right through the baseboard it will be
necessary to first of all drill holes for that
purpose. This should be done first, and
if all the component positioning has been
undertaken according to the blueprint
the holes will be clear of components,
but, in any case, just make sure that your
drill does not foul anything.

Now there is rather a lot of wiring or,
at least, the constructor is apt to assume
this when studying the blueprint, but if it
is carried out in easy stages no difficulty will
be experienced. Carry out the filament
wires first in direct straight runs, remember-
ing that with D.C. mains valves the fila-
ments are in series. Turn the baseboard
up the right way (the panel of course is

(Continued on page 572)
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A Novel Dial -Light Switch
NOT wishing to incorporate an additional

switch on the panel of my set for
switching off the dial light, I devised the
following scheme as shown by the ac-
companying sketch. The light is switched

To I Tr`
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A novel dial -light switch.

on whilst tuning by slightly depressing a
small push-button actually fitted in the
tuning knob, and is automatically switched
off when tuning is completed. The button
and spring, both of which were slightly
shortened, were taken from an old electric
light socket and the screw and collar (or
thin nut) from a terminal. The head of
the screw was soldered into the button and
assembled, as shown. The insulated lead
is soldered to the collar, and is loosely
wound round the spindle to allow the knob
to turn freely. This device works per-
fectly, and can be made and fitted in a
very short time to any hollow knob such
as are now in common use. It saves an
appreciable amount of current, as will
readily be understood.-F. L. TAGO (Ed-
monton).

Securing Battery Leads
HERE is a simple method of securing

battery leads which prevents them
being pulled apart from any of the com-
ponents, and also dispenses with terminals
and battery cords.

In a suitable length of plywood or ebonite,
2in. Wide, drill a series of holes, as shown in
Fig. 1, then screw the strip on the back
edge of the baseboard in the ordinary way.
Drill as many sets of holes as you have
leads. Now get some red and black
twisted rubber -covered flex, untwist it,
and cut off pieces the length required.
These are laced through, as shown in Fig. 2

rE5E5NA, STRIP SHOWING HO0E5
nor0,,,, WHICH 11A05 ARE ENRCADED
OWE 5ArrEar EEAD IN POSITION

sic CONNECTED
A1925055rATE COmPoNfEn

SECTION SHOWING
METNOOOFSECOR/N'L

Securing battery leads without terminals.

i THAT DODGE OF YOURS ! i
Every reader of "PRACTICAL WIRE- 1

i I RSS " must have originated some little
dodge which would interest other readers.

-Why not pass it on to us ? We pay .41-10-0
for the best wrinkle submitted, and for every

II
other item published on this page we will pay
half -a -guinea. Turn that idea of yours to i

Iaccount by sending it in to us addressed
to the Editor, " PRACTICAL WIRELESS," I

i George Newnes, Ltd., 8.11, Southampton iStreet, Strand, W.C.2. Put your name and -
address on every item. Please note that every /
notion sent in must be original. Mark

I envelopes " Radio Wrinkles." Do NOT
enclose Queries with your Wrinkle.

LMIN.11.1=.1141110.114=111.1MIN HMI. /4111.M.14011.114111111414=11.01

and pulled tight. To make a good con-
nection to the components of the set, get
some soldering tags and solder one to the
end of each lead, a wander plug being
attached to each of the other ends.-
J. W. ROOF (Rugby).

An Efficient Coil Former
THE accompanying description of an

efficient former for short-wave coils
will no doubt be of interest to other readers.

r

sf
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o 0 0 0 0
raj rc] ro]

Making a short-wave coil -former.

One advantage is that there are only two
pieces to cut from tin. scrap ebonite ; if the
joint is carefully cut a tight fit no other
fixing is required. This part of the work
can be done with a fretsaw. The wire used
for the grid coil was 16 gauge tinned wire
which was first strained round a tin of

about 2in. diameter to form the shape.
This has to be turned through the row of
holes in the bottom of the former and
soldered to the copper tags which are
lin. by -in. The reaction coil being of
finer d.s.c. wire takes on a square shape. I
slotted the bottom instead of drilling a hole
so that the degree of coupling could be
varied slightly before the ends were soldered
to their respective tags. I used four grips
from an old D.P.D.T. knife switch, screwed
the corresponding distance apart on an
ebonite base, to plug the former in. For a
ten turn coil I reduced the spacing between
turns from kin. to }in. and so on. The
sketches show clearly the constructional
details and a finished coil.-W. H. WOODS
(Gt. Yarmouth).

An Improved Earth Lead
WHEN a concrete path runs underneath

a window it is very difficult to obtain
a good earth lead, as people will constantly

WOODEN PLUG

CONCRETE PATH

Method of installing an earth lead.

tread on the wire, if it is laid over the path_
To fix the wire underneath the path,
obtain a piece of electrician's piping the
same length as the breadth of the path.
Fix a piece of wedge-shaped wood into one
end, dig a hole at the edge of the path
below the concrete, and dig another hole
in the path underneath the window, a piece
of concrete will have to be removed in this
operation. Then with a hammer knock
the piping underneath the path from the
first hole towards the second hole. If this
is done carefully no difficulty will be
experienced, but the surplus earth must be
removed from the hole near the window:
When the pipe is in position, turn it round,
several times and gently draw out. Then
remove the wooden wedge and place the
pipe back into the hole already formed.
Thread the lead in wire through the pipe
and so underneath the path to the desired
earthing position, as shown in the accom-
panying sketch.-H. DEARDEN (Sale,
Cheshire).
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Ganging Screened Coils.
AFTER various tests to get my dials in

good condition, and to keep the set
steady on all wavelengths, I experimented
with the screening cans. The accompany-
ing sketch illustrates how I got the set
stable by keeping the can of No. 2 coil

SCREENING CANTSNO AIN IN SECTION)
RAISED PROM RASE. ADJUSTMENT
Of HEIGHT GIVES ACCURATE GANGING.

r

RUBBER ADS MAINTAIN
POSITION OF 'CAN

A simple dodge for ganging screened coils.

up about kin. from bottom. By fixing
small rubber pads inside the can, as shown,
contact with the coil winding is prevented.
-H. H. WARWICK (Harrow).

A Time Meter for Radio.
THE majority of wireless enthusiasts do

not bother to keep a record of the
number of hours their sets are in use; even
though the information gained is of value.
How long are your valves lasting ? This
is a question that very few could answer.
Again, what about batteries ? You cannot
possibly tell which kind lasts the longest
unless you know the exact number of hours
each one is used. There are various ways
by which you can ascertain the number of
hours your set is working. Perhaps the
simplest method is as described below.

The apparatus required consists of a
cheap pendulum clock and an electro-
magnet. The clock should preferably
have an iron or steel pendulum, if this is
not the case a piece of soft iron must be
fixed to it in a suitable position. A dis-
used electric bell will furnish the magnet
which should be fixed opposite the soft
iron on the pendulum. It must be ar-
ranged so that it just clears the pendulum
when the clock is working in the ordinary
way.

The electro-magnet is connected in series
with a battery and switch. The switch
should be coupled to the " on and off "
switch of the set. A different arrangement

Awataxe
A novel time meter for radio.
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is to make use of the L.T. accumulator.
To do this a pair of wires are connected
one to each wire that is connected to the
L.T. valve sockets. It is advisable to
connect a resistance in series with the mag-
net to limit the current to a minimum. To
check the number of hours a set is in use,
the clock is adjusted to the correct time
and set going. Whenever the set is
switched on the magnet will attract the
pendulum and hold it until the set is
switched off. Obviously, then, the number
of hours the clock is behind the correct
time equals the number of hours the set
has been in use.-J. R. HICKMOTT (West
Kensington).

Fitting an Adjustable Reaction Coil.
WHEN I built my set I made my own

coil by putting the required number
of turns on a former. The design
was simple enough, just a divided
coil allowing a wavechange by
switching out the long wave part.
I was, however, troubled with the

reaction. On the lower part of the
medium wave band reaction was unduly
fierce, while right at the bottom of the dial
the set oscillated with the reaction con-
denser at minimum capacity. On the
other hand, at the top of the long wave
band, it was nearly impossible to reach
oscillation point. I therefore devised the
following dodge to alter the coupling of
the reaction coil. The actual contact of
the wavechange switch is screwed into

EBONITE ROD
SLOTTED IV FIT

STRIP

0
SLOTTED ROD FWD
7D SWITCH PLUNGER

/I
IL.

BRACKETSuPPORTP/ROD
MOVING REACTION COIL

ROLE SLOTTED TO PERMIT
FARAD. ACDON Or SNITCH

Fining an adjustable reaction coil.

the ebonite end of the rod, and in place of
this I screwed a rod with a drilled end.
This end I loosely bolted to a 21in. per-
forated metal strip which was fitted to a
small angle piece screwed to the base-
board, as indicated in the accompanying
sketch. The reaction coil was firmly fixed
to an ebonite rod, and the rod fitted to
the lever at one end, and another piece of
metal strip was used as a hearing at the
other. I found. the correct number of
turns by trial and found that the coil,
when pushed farther into the long wave
winding, was very effective in bringing
the oscillation point within the range of
the condenser, without causing the medium
wave reaction to be unduly fierce.-
R. H. W. BURKETT (Oxford).

Repairing a Pentode Valve
ABOUT a year ago I built a three -valve

all -mains set, employing, in the
output stage, a five -pin pentode valve with
side terminal. When tried out the

AKERset worked perfectly, but when SP TEREPONALs
placing it in the cabinet an un-
fortunate mishap broke the side
terminal completely away from
the valve base. As the valve had
cost 25s., dismay hardly described
my feelings.

A close examination showed
that the end of the fine wire

July 15th, 1933

that made the connection with the
interior of the valve could just be
seen, and with a hooked wire I suc-
ceeded in bringing it to the hole in the
valve base. With a pair of fine -nosed
pliers I then bent 1/16 in. of the end out-
wardly, at right angles. A piece of thread
round the valve held it from springing
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Repairing a pentode valve.

inwards again. Taking a strip of copper
foil 1 lin. by lin., with a needle I made a
small hole fin. from one end, and at the
same distance from the other end made a
hole fin. diameter. With the copper strip
parallel to the long axis of the valve it was
held so that the wire end projected through
the small hole, and a tiny quantity of solder,
applied quickly at the right heat, secured
it in position. With strong thread the
strip was then lashed just above and below
the joint, to the valve base, the portion
between the lashings being left bare. It

was then bent over on itself at the
middle and the valve inserted in the
set. Next, the 20 s.w.g. systoflexed
connection to the terminal was replaced
with a length of single insulated flex,
which was bared at the valve end,
passed through the fin. hole, and the
ends spread. The strip (now doubled,
with the flex ends between) was bound
tightly to the valve base with insulating
tape, the set coupled up and the power
switched on. It worked without a
falter, and has done so ever since.
Need I add that such a repair demands
careful handling, but as I had had no

previous experience of wireless work, it
should not deter anyone with patience
and reasonable skill.-G. E. BRIDDON
(Barnsley).

Metal Bar Connectors.
HERE is an idea for reducing wiring

to a minimum. Two strips of metal
are run across the back of a receiver, as
shown in the accompanying sketch, one
bar being connected to H.T. positive, and
the other to H.T. and L.T. negative and
earth. By this method the two bars make
convenient tapping places all through the
set. The decoupling arrangement as shown
in the diagram will make the system clear.
If valve -holders can be mounted close to
the negative bar, the negative of the fila-
ment terminals can be connected to it,
thus eliminating one side of the L.T.

circuit. -GEORGE
WREN (New (ross).

Using metal strips for reducing
wiring connections.
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FOR UTMOST ACCURACY
IN TUNING - -
Gives extremely fine tuning. Similar in construction
to the " NUGANG " Condensers, but the trimmer
of front section is operated independently from
the receiver panel by means of a second knob
concentric with the main tuning knob. Rigid one-
piece chassis, very robust construction. Trimmer
to each stage. Heavy gauge wide spaced
aluminium vanes. Special bearings to rotor ensure
permanent accuracy. Capacity .0005. Matched
to within 1. mmfd. plus i per cent. Complete
with disc drive and bakelite escutcheon plate.
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(London), Ltd., 72, St. Thomas' Street, London, S.E.T. Teephone: Hof). 1837.

COLVERN
FERROCART COILS

COLVERN always associated
with all that is best in radio frequency
coils.

FERROCART Coils are synonymous
for outstanding selectivity, compact-
ness and efficiency.

Made and,
licence from
the patmlee,
Hans Vogt.

TYPES F1 F2 F3 TYPES FIO FII F12 F13
For single S C.H.F. stage receivers Suitable for 2 S.G.H.F. stage receivers

37'6 per set.
Mounted on sub base with ganged wave change switches.

50'0 per set.

COLVERN LTD., ROMFORD, ESSEX
London Wholesale Depot :-
150, King's Cross Road, W.C.2.
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By H. J. BARTON CHAPPLE, Wh.Sch., B.Sc. (Hons.), A.C.G.I., D.I.C., A.M.I.E.E.
HAVING settled what always ranks as

a controversial point as far as the
scanning disc is concerned, namely,

the size and shape of the exploring holes
to conform to given transmission standards,
let me give a few brief hints on making up
the disc proper.

of the disc required, the table given in the
June 24th issue of PRACTICAL WIRELESS
will settle straight away the
size of the hole necessary. r0

carefully, and with a large protractor
mark off thirty radial lines at angles of
twelve degrees between each, somewhat as
shown in Fig. 1. Take great pains to
ensure that these radii do really subtend
angles of twelve degrees at the centre, as

in this way you will reduce tho
possibility of errors of angulation
being evident in the completed
disc, as I will explain later.

Now take a piece of stiff paper
and mark off along its edge a
distance equal to half all inch less
than the disc radius. This is the
distance " x " of Fig. 2, the
distance " y " of the same diagram
being the picture width found in

/ the previous table referred to.
Divide this distance " y " very

accurately into thirty equal divisions.
If any difficulty is experienced in
this part of the work owing to the
small and generally very awkward
hole sizes, follow this simple plan.
Let AB he the distance " y " of
Fig. 2. Draw a line AC at any con-
venient angle with AB, as shown in
Fig. 3. Measure off along AC (start-
ing from the point A) thirty equal

Fig. 1.-Marking out the holes and convenient distances, say fin.
in the scanning disc. each, with an ordinary ruler. Now

join the last division on this line with
When you have decided on the diameter a line to the end B, and from each of the

marked divisions along AC draw other
lines parallel to BC. Where they intersectx

Obtain a sheet of No. 32
S.W.G. aluminium and mark
out a circle to the
chosen diameter. This is
best carried out with tram -

111111111111111111111111111111I

y

mels, but if you do not Fig. 2.-Scale for determining the exact position of
possess such a tool a simple substitute the holes.
can be made up from a strip of wood
slightly longer than the disc radius.

Measure off a line of length
equal to the radius and
make two small holes at
the line extremities. Pin
one end of the wood strip

to the disc centre
and with your scriber
point in the other
hole, run the scriber

round lightly
over the alu-
minium sheet.

Marking Out
the Holes

T 11 e n
cut out
the cir-
cular disc

A

Fig. 3.-Simple method of accurately spacing
the holes.

-set

AB will be the disc hole divisions
required.

Hole Punching
Now place your paper strip of Fig. 2

along any one radius, and with the
mark 0 against the disc centre, mark
off the position of No. 1 hole, that is,
immediately opposite the outer division
of the divided portion " y." Move
the paper strip round in a clockwise
direction until it coincides with the
next radial line, and mark off No. 2
hole one division in. Repeat for Nos.
3, 4, and so on (as shown in Fig. I )
until you have marked off the single
turn spiral of holes Nos. 1 to 30.

We now reach the punching opera-
tion and for this we need a square
punch made from silver steel rod,
perfectly flat on all four sides with
sharp corners and ground to size, so
that it corresponds to the hole
dimension. This punch, hardened and
tempered, can be made by the home
constructor himself, or by an instru-
ment maker as desired. A length of
about lin. only is required, as the
punch is best accommodated in a brass

holder, as shown in Fig. 4, approximately
tin. protruding from the holder.

Obtain a hard wood block and lay the
disc flat on it. (If soft wood is used,
the thin aluminium sheet will get drawn
down with each hole punched, and in
consequence, holes of incorrect dimensions
will be the result.) Position the punch so
that one edge just lies along a radial line
and the outer edge of the punch is touching
the mark made for the hole position. With
the punch held vertically, strike the brass
holder with a hammer so as to drive it
through the metal. This operation must
be repeated for each hole in turn, exercising
the greatest care in aligning the punch -

To lighten the disc, and enable it to

451.

-s<

Brass Holder
Silver Steel Punch

Fig. 4.-Punch for making the holes.
whip out flat, cut away large sectors of the
aluminium so that say, four spokes, a rim,
and a hub are left, as indicated in the
photograph of Fig. 5. Then add a brass
boss at the disc hub, the hole in the boss
being such that it will fit the shaft of the
motor selected to drive the disc at its
prescribed speed of 750 r.p.m.

THE MOTOR CYCLISTS'
REFERENCE YEAR BOOK

Edited by F. J. CAMM.
1932-1933 Edition.

Tins le the only Reference Year Book covering every phase
of Motor Cycling. Contains complete and comprehensive

information with practical illustrations relating to all makes
of machines and accessories, facts and figures regarding
competitions, records, clubs, legal matters, overhauling and
repairing, tuning, classified buyers' guide, etc.
Obtainable at all Newsagents and Bookstalls, or post
free 1/2 from George Names, Ltd.. 8-11, Southamp-
ton Street, Strand, London, 1V,C.2.

Fig. 5.-Photograph of the finished disc, with
spokes, rim and boss.
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-THUS the ratio, the impedance between
points S and B and A and B, is always
greater for low than for high frequen-

cies. As a consequence, the more the aver-
age volume is reduced, the less is the pro.
portionate reduction of low frequencies.

As to the condenser C2. When volume
is cut down, by moving the slider S towards
the end B, the resistance between points A
and S is increased, but. C2 (which has a low
impedance to high frequencies) is in
parallel with resistance A-B and
therefore the proportionate reduction
of high frequencies is less than that
of those towards the middle of the
audible range. In order fully to '20000 IIunderstand the above explanation
some knowledge of condenser
impedances is necessary, but if you
prefer not to go into technicalities
there is no need, since you can try
the system yourself if I give you the
capacities for Cl and C2. As a
matter of fact their values depend
chiefly upon the resistance of the
volume control potentiometer. If
the latter is of .5 megohm (a usual
value) Cl should be about .1 mfd.
and C2, about .0005 mfd. When
using a 50,000 ohm component Cl
and 02 should have values of .5 mfd.
and .002 mfd. respectively. Between
these two extremes approximately
" pro rata" capacities will be Fig. 5.-A very good way of automatically compensating for the in Fig. 2.suitable. In any case the optimum attenuation of high notes brought about by increasing reaction.values will depend to a certain Detector Distortion
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(Continued from July 8th issue, page 533.) 1

Some Random Remarks on an
Important Subject.

By BERNARD DUNN I
I have known people spend money on
expensive new loud -speakers and no end
of time making and arranging baffles,

Carlota' Resistances

extent upon the characteristics of the
receiver or pick-up, so they are best
determined by experiment.

Any readers who insist upon good quality
and who do not like great volume are
recommended to try the method of V.C.
just described ; it removes a great draw-
back to low -volume listening.

Where Distortion Might Occur
There are thus only four places in which

distortion can occur : (1) In the inter-
vening ether between transmitting and
receiving aerials. (2) In the receiver itself.
(3) In the loud -speaker, and (4) In the
room in which our speaker is situated.

In regard to (1), this source is most
unlikely, unless the two aerials are a few
hundred miles apart. The problems sur-
rounding loud -speakers and their positions
in the room have adequately been dealt
with in these columns before, so they will
not be referred to again. -We are thus left
with one possible source of distortion-
the receiver-and we can, therefore,
consider this on its own merits. in-
cidentally, it might be added that prac-
tically the whole of the distortion and
poor reproduction which is experienced
does undoubtedly originate in the set.

Tone Control
Choke.

Liz" Thansfohmeh

G.B.-

only to find that the fault lay entirely
with the receiver.

' Two Kinds of Distortion
- Distortion is of two distinct kinds,
one of which is particularly annoying
(and very easily recognised) and the other
is frequently ignored, due to its not being
detected except by the more critical of
listeners. The first kind is that which
manifests itself by a " rattling " or " jar-
ring " noise on music, or by the impression
that a speaker has the proverbial " hot
potato " in his mouth.

Tracing the Source
Just as this kind of trouble is most

easily detected (in fact, it cannot possibly
be missed) so is the cause not difficult
to trace. Almost invariably it is due to
" overloading " in some part of the set.
When the latter form of distortion is
experienced the first thing is to make
sure that the H.T. supply is of sufficient
voltage-not less than 100 volts-and
that the grid bias tappings are properly
adjusted ; this sounds very simple, but
it is no less important. If everything is
right in this respect the next step is to
find whether distortion is taking place

before or after the detector valve. As a
cheek, the L.F. amplifying stages should
be " cut out " by connecting a pair of
'phones in the detector anode circuit.
The method is to join the 'phone leads
in series with the first L.F. transformer
or anode resistance (where R.C.C. is used)
as shown in Fig. 1. If distortion is still
present it must be due to the detector
or preceding valves. Eliminate the S.G.
valve by connecting the aerial lead-in
to its anode terminal, and if the fault no
longer remains the S.G. stage is obviously
wrong. Try varying the screening grid
and anode voltages, and make sure that
the filament connections are sound, because
any high -resistance contact would obviously

prevent the valve from functioning
correctly.

4"- It might be that the valve is fairly
old, in which ease its filament
emission will probably be weak ; the
best test is to replace the valve with
a new one. Alternatively, the S.G.
valve might be overloaded, due to its
receiving too great a signal voltage
from the aerial. If it is, a cure can
be effected by connecting a .0001
mfd. pre-set condenser in the aerial
lead, or by taking the aerial to the
centre terminal of a 250,000 ohm
potentiometer joined across the

KT.- aerial and earth terminals as shown.

When the trouble is confined to the
detector valve it will probably be found
that the grid leak is faulty or at too high
a resistance, or that the grid condenser
is deficient. On the other hand, the valve
itself might be overloading, when a higher
H.T. voltage or one of the aerial -input
limiting devices mentioned above will
set matters right. Obviously an old or
faulty valve could cause the difficulty,
and again, replacement would verify this
point. Where R.C. coupling is used it
might  be that the anode resistance is of
so high a value that the detector valve is
receiving insufficient H.T. voltage. It will
not be difficult to replace the resistance or,

(Contimed on page 576.)
C.2

ToLf.'
Transformer

Volume ControlorPack-uh

Fig. 6.-A simple method of automatic tone
compensation as applied to a volume control.
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Potentiometer



570 PRACTICAL WIRELESS July 15th, 1933 July 15th, 1933 PRACTICAL WIRELESS 571

handled with reasonable found best to connect an outside aerial if I

L-
AST week you were given preliminary difficult matter to make

details of our new three -valve the holes first by drilling WIRING DIAGRAM i care. possible, so as to make reception somewhat

proposed to describe its construction. At an inch diameter and ! IS GIVEN OVERLEAF :
t

i CHEAP AND :
orientation of the frame. The aerial lead
easier and to obviate the need for correct Iportable receiver, so now it is them about a quarter of

Connecting Up
the outset it should be made clear that then enlarging them with : EFFICIENT ; The final task is to put is simply connected to the front terminal
the work involved is by no means difficult an improvised reamer %

, ,,,..................................... the various parts together of the pre-set condenser attached to the
i and can satisfactorily be attempted by any consisting of the tang of //' in the cabinet. Before top inside corner of the frame. An earth I

I baseboard and ebonite panel, all of which exactly the correct posi-
; fit exactly in their appropriate positions.

specified is sold complete with aerial frame,
a file. Be careful that
all panel holes are in CADYI3OTABLE THREE

doing this the loud- lead also can be used if desired, and this
speaker should be screwed

haveto
it s afro t

Sin.
(which

diameter
should

switches
terminal. NextIoog

or
set them wwaavveeac h; a nt

the
Ii

will be joined to the negative accumulator
amateur of reasonable ability. The cabinet

I First of all the panel and baseboard should
Lions, because if they are
not the operating knobs- , ....t.-mamok mss.hole in its centre) and frame aerial switch knob should be pushed I

..i,...,be removed so that they can be marked will not be symmetrically the pre-set condenser in for long and pulled out for medium

! panel and mark it out as shown in Fig. 1. opening in the front of
placed in the curved panel A New, Simple and Inexpensive Portable Receiver,

having a Number of Novel and Up-to-date
iRsr.iRtt3 .rte r,fastened in the top left- waves ; the coil switch knob is turned so

hand corner of the frame. that the arrow points straight up for long,
; out and suitably drilled. Start with the

There are nine holes in it 'altogether, three the cabinet. Put the receiver in the and to a horizontal position for medium I
of which are only iin. diameter, for the After drilling the panel, Features, Including a Pentode Detector -Driver. frame and connect up waves.

I baseboard holding screws ; of the others, the components can be the aerial in the follow - The reaction condenser can then be set
attached to it and the Designed by OUR TECHNICAL STAFF. ing manner: Take the
baseboard marked out. " beginning " end of

II Commence by setting off the positions When all the parts have been fixed in place the medium -wave
of the holes for the valve -holders. These the wiring can be tackled. There are winding, scrape off a Ilatter can then be bored out with a remarkably few connections and what
brace and bit, making two of them lin. there are follow fairly short and direct

short length of insula-
tion near its centre

diameter and the other 1 -tin. The larger paths ; all of them can easily. be traced r and connect this bared
sized hole is for the Class B valveholder by making reference to the wiring diagram. Intake two small holes near the front edge portion to the " front " terminal -of
which is at the right-hand end (as seen from The main wiring is carried out in Glazite, of the sinking. Pass the end of the 24 gauge the pre-set ; connect the very end of
the front). If a sufficiently large bit is not a number of leads being taken through wire through these and leave a length of this wire to the top terminal of the
available for the largest hole, the latter can fin. holes from one side to the other of nine inches or so projecting inside the aerial tuning condenser ; twist together
first be made lin. diameter and then the baseboard. To prevent the possibility frame. Now wind on thirteen turns, the two adjacent leads from the frame,
opened out by means of a half -round wood of mistake, all the holes are numbered in placing them side by side and just touching make a loop at the end and secure
file. The next job is to mount the tuning the wiring diagram so that any wire can each other: While winding, a steady this under the terminal of the
coil. As can be seen from the photographs, be traced from end to end. There is one tension should be kept on the wire for the wave -change switch ; connect the
this is raised up from the level of the little point in the wiring that calls for an whole of the time so as to prevent any lead from the end of the long -wave
baseboard by attaching it to two pieces of explanation-one wire, from the 10,000 ohm looseness. Also take care that the wire winding to the moving vanes of the
wood each measuring 1iin. wide by 21in. decoupling resistance, is secured under the is not allowed to kink, because if it does aerial condenser (this is beneath the
long by tin. thick. These are necessary head of a wood screw attached to the there is a danger of it breaking due to fixed vanes and on the end -plate nearest
to bring the knob of the self-contained coil lower side of the baseboard. The latter the tension on it. Such a break could the panel).
wave -change switch so high up the panel forms a terminal point from which two easily escape notice due to the cotton The frame and set can next be

I that it is symmetrical with the other flexible leads, one to the H.T. battery and covering hiding it, and this might prove a slid into the cabinet and the loud -
controls. The pieces of wood are attached the other to the loud -speaker, are taken. very elusive fault when the time comes speaker leads soldered on. Of the
lin. on each side of the centre of the Battery leads present no difficulty, and to try out the set. After winding the three leads, the two coming from

1 baseboard, and must be fixed at right- are each made from a 15in. length of flex requisite thirteen turns, make two more the seven -pin valve -holder go to
angles to the front edge. They are secured fitted with the appropriate wander -plug holes, anchor the wire as at the beginning the two end soldering tags, whilst
by passing two lin. screws through the or spade terminal. Similar lengths of wire and again leave a short length projecting that from the H.T. terminal goes td:
baseboard from the under side into each are used for the loud -speaker connections, inside the frame. And now for the long- the centre tag.

The finished Arcady one. The coil is then fastened on top of and two of these are attached to the wave winding, which is composed of the Now fit the H.T. battery and L.T.
in the attractive Pete -Scott cabine them by means of four lin. screws. anode terminals of the Class B valve- thinner (34 gauge) wire. Pass the end accumulator in place and connect them

those two for the tuning condensers are The remainder of the assembly process holder, the third being fastened to the pf this wire through the last pair of holes, up, puttiag wander -plug " H.T.1 " The inner+ frame, showing
9-16in., the remaining four having a consists of arranging and attaching the " H.T.-F 3 " lead by means of the wood leave a space of about half an inch and into the 72 -volt socket, that marked the frame aerial winding. 1

I
diameter of 5-16in. All except the two other components in positions clearly screw " terminal." Wind on thirty-five turns in the same "H.T.+2 " into the 63 -volt socket, and
largest holes can easily be made with a indicated in the wiring diagram. It need 'direction as those of the medium -wave that marked " H.T.+3 " into the 120 -volt to its minimum position and the two tuning /

I mechanic's small brace and twist drills, not be mentioned that some of the parts The Frame Aerial Winding, again placing them side by side socket. The set is then ready for trying dials rotated together until the local station i
but the large ones will probably have to are on the top side of the baseboard and When the receiver itself has been wired land touching each other. At the end of out. The tuning is almost the same as with is heard. Incidentally, it will be found that I

ibe bored with a joiner's brace and a centre-. the others underneath, since this point up, attention can be turned to the frame the winding make two more small holes, any S.G.-Det.-L.F. receiver, but for the the readings on the two dials are almost
bit. Failing the latter tool it is not a will be evident from the illustrations. aerial. This consists of two windings for I3reak off the wire to correct length and benefit of less experienced constructors a few identical for most stations. After the !

long and medium -wave reception, and these 'anchor it. When putting on the long -wave notes on this subject will be given next week. local has been tuned in it should be brought
are placed side by side in a sinking specially winding avoid putting too much tension up to full strength by means of the reaction
made for the purpose in the main frame- on the wire, since it is very thin and liable Operating the Set control, after which the aerial and earth
work. Start at the top of the frame and to stretch, and even to break, if not When first trying out the set it will be (Continued on page 572)
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F 3.-Circtut diagram of the Arcady Portable Three. The values of components are as
follow :-Cl, .0003 mfd. pre-set ; C2, .0005 mid. variable ; C3, 1 mfd. ; C4, 1 mfd. ;
C5, .0002 mfd. variable ; C6, .0005 mfd. variable ; C7, .0002 mfd. ; C8. 1 mfd. ; C9, 2 mfd. ;
RI, 2,000 ohms ; R2, 2 megohms ; R3, 50,000 ohms ; R4, 10,000 ohms; V1, 215 S.C. ;

V2, 220 H.P.T.; V3, 240 B.

megohms.
g One Amplion Binocular H.F. Choke.

Three Graham Farish Ohmite Resist-, ances-2,000 ohms, 10,000 ohms and
50,000 ohms.

One Multitone Bepu 211 Driver Transformer.
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LIST OF COMPONENTS FOR THE ARCADY PORTABLE THREE.
One Peto-Scott Portable Cabinet. Two Clix 5 -pin Valveholders.
Two " Utility " Standard .0005 mfd. Con- One Clix 7 -pin Valveholder.

densers with 3in. Dials. Two Bulgin Junior 2 -spring Switches.
One Graham Farish .0002 mfd. Lidos Four Belling Lee Wander Plugs-H.T.+1,

Condenser. H.T.±2, H.T.+3 and H.T.-.
Three T.C.C. type " 50 " Condensers, 1 mfd. Two Belling Lee Spade Terminals-L.T.+
One T.C.C. type 50 " Condenser, 2 mfd. t and L.T.-.
One T.C.C. type " S " Condenser, .0002 mfd. Four ounces Lewcos 24 gauge d.c.c. Wire.
One Sovereign .0003 tnfd. Pre-set Four ounces Lewcos 34 gauge d.c.c. Wire.

Condenser. Two coils Glazite, odd lengths flex,
One Igranic type " H.F. " Ingranicor Coil. screws, etc.
One Graham Farish Grid Leak, 2 One Rola type F5 PM32 Class B Loudspeaker

Unit.
One Cossor 215 S.G. Valve.
One Cossor 220 H.P.T. Valve.
One Cossor 240 B. Valve.
One Siemens 120 -volt H.T. Battery.
One Ediswan 2 v. 20 amp. Accumulator.
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handled with reasonable found best to connect an outside aerial if I

L-
AST week you were given preliminary difficult matter to make

details of our new three -valve the holes first by drilling WIRING DIAGRAM i care. possible, so as to make reception somewhat

proposed to describe its construction. At an inch diameter and ! IS GIVEN OVERLEAF :
t

i CHEAP AND :
orientation of the frame. The aerial lead
easier and to obviate the need for correct Iportable receiver, so now it is them about a quarter of

Connecting Up
the outset it should be made clear that then enlarging them with : EFFICIENT ; The final task is to put is simply connected to the front terminal
the work involved is by no means difficult an improvised reamer %

, ,,,..................................... the various parts together of the pre-set condenser attached to the
i and can satisfactorily be attempted by any consisting of the tang of //' in the cabinet. Before top inside corner of the frame. An earth I

I baseboard and ebonite panel, all of which exactly the correct posi-
; fit exactly in their appropriate positions.

specified is sold complete with aerial frame,
a file. Be careful that
all panel holes are in CADYI3OTABLE THREE

doing this the loud- lead also can be used if desired, and this
speaker should be screwed
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will be joined to the negative accumulator
amateur of reasonable ability. The cabinet

I First of all the panel and baseboard should
Lions, because if they are
not the operating knobs- , ....t.-mamok mss.hole in its centre) and frame aerial switch knob should be pushed I

..i,...,be removed so that they can be marked will not be symmetrically the pre-set condenser in for long and pulled out for medium

! panel and mark it out as shown in Fig. 1. opening in the front of
placed in the curved panel A New, Simple and Inexpensive Portable Receiver,

having a Number of Novel and Up-to-date
iRsr.iRtt3 .rte r,fastened in the top left- waves ; the coil switch knob is turned so

hand corner of the frame. that the arrow points straight up for long,
; out and suitably drilled. Start with the

There are nine holes in it 'altogether, three the cabinet. Put the receiver in the and to a horizontal position for medium I
of which are only iin. diameter, for the After drilling the panel, Features, Including a Pentode Detector -Driver. frame and connect up waves.

I baseboard holding screws ; of the others, the components can be the aerial in the follow - The reaction condenser can then be set
attached to it and the Designed by OUR TECHNICAL STAFF. ing manner: Take the
baseboard marked out. " beginning " end of

II Commence by setting off the positions When all the parts have been fixed in place the medium -wave
of the holes for the valve -holders. These the wiring can be tackled. There are winding, scrape off a Ilatter can then be bored out with a remarkably few connections and what
brace and bit, making two of them lin. there are follow fairly short and direct

short length of insula-
tion near its centre

diameter and the other 1 -tin. The larger paths ; all of them can easily. be traced r and connect this bared
sized hole is for the Class B valveholder by making reference to the wiring diagram. Intake two small holes near the front edge portion to the " front " terminal -of
which is at the right-hand end (as seen from The main wiring is carried out in Glazite, of the sinking. Pass the end of the 24 gauge the pre-set ; connect the very end of
the front). If a sufficiently large bit is not a number of leads being taken through wire through these and leave a length of this wire to the top terminal of the
available for the largest hole, the latter can fin. holes from one side to the other of nine inches or so projecting inside the aerial tuning condenser ; twist together
first be made lin. diameter and then the baseboard. To prevent the possibility frame. Now wind on thirteen turns, the two adjacent leads from the frame,
opened out by means of a half -round wood of mistake, all the holes are numbered in placing them side by side and just touching make a loop at the end and secure
file. The next job is to mount the tuning the wiring diagram so that any wire can each other: While winding, a steady this under the terminal of the
coil. As can be seen from the photographs, be traced from end to end. There is one tension should be kept on the wire for the wave -change switch ; connect the
this is raised up from the level of the little point in the wiring that calls for an whole of the time so as to prevent any lead from the end of the long -wave
baseboard by attaching it to two pieces of explanation-one wire, from the 10,000 ohm looseness. Also take care that the wire winding to the moving vanes of the
wood each measuring 1iin. wide by 21in. decoupling resistance, is secured under the is not allowed to kink, because if it does aerial condenser (this is beneath the
long by tin. thick. These are necessary head of a wood screw attached to the there is a danger of it breaking due to fixed vanes and on the end -plate nearest
to bring the knob of the self-contained coil lower side of the baseboard. The latter the tension on it. Such a break could the panel).
wave -change switch so high up the panel forms a terminal point from which two easily escape notice due to the cotton The frame and set can next be

I that it is symmetrical with the other flexible leads, one to the H.T. battery and covering hiding it, and this might prove a slid into the cabinet and the loud -
controls. The pieces of wood are attached the other to the loud -speaker, are taken. very elusive fault when the time comes speaker leads soldered on. Of the
lin. on each side of the centre of the Battery leads present no difficulty, and to try out the set. After winding the three leads, the two coming from

1 baseboard, and must be fixed at right- are each made from a 15in. length of flex requisite thirteen turns, make two more the seven -pin valve -holder go to
angles to the front edge. They are secured fitted with the appropriate wander -plug holes, anchor the wire as at the beginning the two end soldering tags, whilst
by passing two lin. screws through the or spade terminal. Similar lengths of wire and again leave a short length projecting that from the H.T. terminal goes td:
baseboard from the under side into each are used for the loud -speaker connections, inside the frame. And now for the long- the centre tag.

The finished Arcady one. The coil is then fastened on top of and two of these are attached to the wave winding, which is composed of the Now fit the H.T. battery and L.T.
in the attractive Pete -Scott cabine them by means of four lin. screws. anode terminals of the Class B valve- thinner (34 gauge) wire. Pass the end accumulator in place and connect them

those two for the tuning condensers are The remainder of the assembly process holder, the third being fastened to the pf this wire through the last pair of holes, up, puttiag wander -plug " H.T.1 " The inner+ frame, showing
9-16in., the remaining four having a consists of arranging and attaching the " H.T.-F 3 " lead by means of the wood leave a space of about half an inch and into the 72 -volt socket, that marked the frame aerial winding. 1

I
diameter of 5-16in. All except the two other components in positions clearly screw " terminal." Wind on thirty-five turns in the same "H.T.+2 " into the 63 -volt socket, and
largest holes can easily be made with a indicated in the wiring diagram. It need 'direction as those of the medium -wave that marked " H.T.+3 " into the 120 -volt to its minimum position and the two tuning /

I mechanic's small brace and twist drills, not be mentioned that some of the parts The Frame Aerial Winding, again placing them side by side socket. The set is then ready for trying dials rotated together until the local station i
but the large ones will probably have to are on the top side of the baseboard and When the receiver itself has been wired land touching each other. At the end of out. The tuning is almost the same as with is heard. Incidentally, it will be found that I

ibe bored with a joiner's brace and a centre-. the others underneath, since this point up, attention can be turned to the frame the winding make two more small holes, any S.G.-Det.-L.F. receiver, but for the the readings on the two dials are almost
bit. Failing the latter tool it is not a will be evident from the illustrations. aerial. This consists of two windings for I3reak off the wire to correct length and benefit of less experienced constructors a few identical for most stations. After the !

long and medium -wave reception, and these 'anchor it. When putting on the long -wave notes on this subject will be given next week. local has been tuned in it should be brought
are placed side by side in a sinking specially winding avoid putting too much tension up to full strength by means of the reaction
made for the purpose in the main frame- on the wire, since it is very thin and liable Operating the Set control, after which the aerial and earth
work. Start at the top of the frame and to stretch, and even to break, if not When first trying out the set it will be (Continued on page 572)
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F 3.-Circtut diagram of the Arcady Portable Three. The values of components are as
follow :-Cl, .0003 mfd. pre-set ; C2, .0005 mid. variable ; C3, 1 mfd. ; C4, 1 mfd. ;
C5, .0002 mfd. variable ; C6, .0005 mfd. variable ; C7, .0002 mfd. ; C8. 1 mfd. ; C9, 2 mfd. ;
RI, 2,000 ohms ; R2, 2 megohms ; R3, 50,000 ohms ; R4, 10,000 ohms; V1, 215 S.C. ;

V2, 220 H.P.T.; V3, 240 B.

megohms.
g One Amplion Binocular H.F. Choke.

Three Graham Farish Ohmite Resist-, ances-2,000 ohms, 10,000 ohms and
50,000 ohms.

One Multitone Bepu 211 Driver Transformer.
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One Peto-Scott Portable Cabinet. Two Clix 5 -pin Valveholders.
Two " Utility " Standard .0005 mfd. Con- One Clix 7 -pin Valveholder.

densers with 3in. Dials. Two Bulgin Junior 2 -spring Switches.
One Graham Farish .0002 mfd. Lidos Four Belling Lee Wander Plugs-H.T.+1,

Condenser. H.T.±2, H.T.+3 and H.T.-.
Three T.C.C. type " 50 " Condensers, 1 mfd. Two Belling Lee Spade Terminals-L.T.+
One T.C.C. type 50 " Condenser, 2 mfd. t and L.T.-.
One T.C.C. type " S " Condenser, .0002 mfd. Four ounces Lewcos 24 gauge d.c.c. Wire.
One Sovereign .0003 tnfd. Pre-set Four ounces Lewcos 34 gauge d.c.c. Wire.

Condenser. Two coils Glazite, odd lengths flex,
One Igranic type " H.F. " Ingranicor Coil. screws, etc.
One Graham Farish Grid Leak, 2 One Rola type F5 PM32 Class B Loudspeaker

Unit.
One Cossor 215 S.G. Valve.
One Cossor 220 H.P.T. Valve.
One Cossor 240 B. Valve.
One Siemens 120 -volt H.T. Battery.
One Ediswan 2 v. 20 amp. Accumulator.
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Fig. 1.-This sketch shows the disposition of the panel controls.
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THE ARCADY PORTABLE
THREE

(Continued from page 571)

may be disconnected and the station again
brought up to maximum strength by
rotating the complete case until the aerial
is in line with the transmitting station.
This will necessitate a readjustment of the
left-hand (frame) tuning condenser to
compensate for the reduced capacity occa-
sioned by the removal of the outside aerial.
It might also be found that the set starts

BUILDING THE D.C. ACE
(Continued from page 564)

still on one side until required) and add
all the wires that are possible on this top
surface. When passing the Glazite into
the coils for connecting to the terminals,
see that each wire is exactly central in
the individual slots and carry the insula-
tion right to the terminal nut. One screw
holding down the base of the coil remote
from the panel passes right through the
baseboard and has a nut on the underside.
This is for earthing purposes and makes a
convenient common junction for the
required leads in that locality.

Next, it will be advisable to add the
wires that have to pass through the base-
board itself. The first should be the pair
of wires passing from the Multitone trans-
former to the potentiometer panel control.
The wires are run in metal braided cable,
as will be seen in the illustration, and can
be left just long enough for attaching to
the panel control when the panel is finally
screwed in place. Having attended to
the wires passing through the baseboard,
link up all the possible points, as shown in
the underneath baseboard wiring diagram.

It is here that you must be careful to
include the resistances. Since these have
terminals in some cases bend a loop in the
wire and after placing it over the terminal
shank tighten up hard. With reference
to the two Dubilier condenser banks of
condensers note carefully that it is the
centre tag which is the common one.
Another item to watch is the way the
wires are led away from the valveholder
tags. Keep them as clear as possible,
to ensure that there is no likelihood of
instability.

Do not omit to have the gang con-
denser cover screwed on before the
panel is added, otherwise you will be
unable to get at the front screw. Remember
also the two flex leads terminating in
insulated connectors which make connection
to the terminals on the screened grid and
pentode valves.

Before attempting to render the set alive
check over each wire very carefully. As
each one is seen to be in place crosshatch
it lightly in pencil on the wiring diagram.
This will ensure that no wire has been
omitted and also that no wire has been
joined to the wrong terminal point. All
is now in readiness for putting the set
" through its paces," so next week all the
operating details will be given.

The Polar Uniknob Two -gang Condenser
I specially recommend the Bluespot

Cabinet No. 62 PM for the D.C. Ace. A
final word about the Polar Uniknob Two -

gang variable condenser with insulated
rotor. ,This is a special condenser, and is
made only to order. The price of this
condenser is one guinea (1/6 more than the
standard Uniknob, which extra charge is
for the insulated rotor.)

to oscillate, due to the reduced damping,
and in that case the reaction control must,.
of course, be slacked off.

The very same method of tuning applies
on both wavebands, and it is always easier
to get the approximate tuning settings in
the first place by making use of the external
aerial and earth. It might also be pointed
out that, although the set is distinctly
portable in construction, it will give much
better results when an outside aerial is

Tuning
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used. The chief reason for this is that to
obtain full benefit from the Class B output
valve it Must receive a fairly generous
input of audio -frequency energy. At the
same time there is no need to point out that
the set can most certainly be operated on
its own aerial with every satisfaction,
especially when reception of the nearer
stations is all that is required. From these
stations a really good volume of undistorted
sound can be obtained.
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Fig. 2.-The complete wiring diagram ; the panel and above -
baseboard wiring is shown above, and the sub -baseboard wiring

below.
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By GRID LEAK

jlattery Charging from D.C.
What a difficult question it appears to the

uninitiated to find the correct lamp to. use
in series with the D.C. mains for charging
L.T. accumulators. Carbon filament lamps
are to be preferred to the usual metal
filament type. The reason for this is
carbon filaments give approximately 4 watts
per candle power, as compared with 2 watts
of the other type. Now suppose, for an
example, the supply mains give 200 volts
and a 50 candle power carbon filament
lamp is used. Taking 4 watts per C.P. as a
basis, 4 multiplied by 50 equals 200 which
is the wattage of the lamp. When the
wattage is divided by the voltage the answer
is in current. In this case; as you will see,
it is 200 watts divided by 200 volts equals
I amp. By applying this principle to any
voltage and wattage it is easy to arrange
the correct lamps to use for passing any
desired current.

Human Aerials
Reading an article in an evening journal

I noticed the correspondent described the
receiving station of a friend, this read as
follows : " Mr. A employs an aerial
consisting of two WIVES, each forty feet
long running North and South, with the
lead-in from the Northern end." What is
the world coming to ? I should have
thought it enough that the wife of to -day
was amply employed taking care of the
house and children without being a pick-up
for her husband's signals. I am wondering
whether Mr. A has been to Utah for his
summer holidays.

A Question and an Answer
I am often asked whether it is better

to buy a set ready for immediate use, a kit
of parts of some well-known manufacturer,
or get a blue print and layout of a good
circuit, buying the component parts
separately. It looks rather a big problem,
and each section of the question asked
requires a little careful thought on the part
of the individual. It is a point which
brings to my mind a very marked difference
between the Radio Exhibition at Olympia
and the one held at the City Hall, Man-
chester. North countrymen appear to be
more keen on hobbies of a technical nature
than the Southerner. This revolves itself
around the question of environment. The
North, being purely a manufacturing area.
is peopled by a more technically -minded
type of person, while in the South outdoor
attractions tend to the spending of leisure
hours out of doors. My personal opinion
is that the enjoyment and appreciation of
the receiver on completion amply com-
pensates anyone who will occupy their
mind in this way.

Long-distance Reception
Like myself you are probably finding

those elusive long-distance stations now
rolling in again and this makes many of you
wonder where they go in the summer time.

You know, of course, the effects of the sun's
rays on different wavelengths, so there is
no need to go over old ground. However,
although we are now receiving more
stations, have you noticed the heterodyne
whistles they bring with them ? That is
the unfortunate snag. The European
ether is overcrowded and station wavelength
separation not sufficient to enable us to
tune in many of these stations without
interference from another working on a
nearby wavelength. This is exceedingly
unfortunate and explains the necessity for
selective receivers in order to cope with the
difficulty. When a receiver is designed for
the utmost selectivity, then perfect repro-
duction has to go by the board, because
you cannot cut the sidebands, which
provide the modulation, and expect a true
tonal response of the whole of the fre-
quencies transmitted, from the speaker.
This instrument cannot give you what the
detector does not pass on to the amplifier.
So, we have to take the choice of two evils-
poor selectivity, or imperfect reproduction.
Our circuit designers are to be complimented
on the way they steer a middle course to
give a fifty-fifty standard. Still it is a
great pity, for quite a number of the
stations could be dispensed with and closed
down. We have examples in this country,
in the closing down of relay stations,
showing how a high -power station can cover
a given area on one wavelength, and
the principle could be carried further,
thus allowing more freedom in the ether.

Polarity Determination
I was called upon to examine an accumu-

lator the other day. While motoring
along the Great West Road I had occasion
to call at a wayside garage to fill up with
petrol, and while this was being done I
strolled into the garage to inspect a new
battery charger which had been placed
in operation. When the owner became
aware of my identity he showed me a
bakelite accumulator which had been sent
round by a radio fan for charging. It
was not marked with a positive or negative
terminal, but was one of those which at
some time had been painted with red and
blue on the respective terminals. He was
in a quandary to know which was the right
terminal for connecting up. I have known
cases where the screw top has been painted
only, and owing to carelessness they have
been changed round and the battery ruined
by charging the wrong way. I explained
to him the simplest way out of the difficulty
was to dissolve a small amount of salt
in a tumbler of water and drop two wire
leads into the solution. The wire giving
off the most bubbles is the negative.
It could, of course, easily have been
proved with the voltmeter, but it only goes
to show how ignorant one can be in charge
of a battery charging station, and many
batteries are spoiled by carelessly charging
a battery the wrong way round.

CASH C.O.D. H.P.
ARCADY "CLASS B" PORTABLE
KIT "A." Author's Kit of first specified Delivered on First
components. including Peto-Scott Chassis, Payment of
but less Speaker, Valves and Cabinet.
Cash or C.O.D. Canine Paid. £4 2 6 717

Balance in IA monthly payments of 7/7
1 Set of Specified Valves .. £2 6 0
1 Peto-Scott Portable Cabinet.. 19 6
1 Rola P.5 speaker, P.M.32 £1 12 6

WONDER BARGAIN
Q.P.P. KIT formerly 79/6
4 -valve 6.0. Q.P.P. Kit" A"

Complete with all come
portents. Send 3d. in stamps or 12 59/6.less valves and cabinet. NOW
for Cmstractional InOttlnly
Chart. Payments of 316

EPOCH 20C. PERMANENT -MAGNET
MOVING -COIL SPEAKER (New Edition).
Including 5 Ratio Input Transformer. Cash
Price .E1 /15 /0. Carriage Paid.
Balance in 11 monthly payments of 6/8.
.BLUE SPOT UNIT AND CHASSIS.Type 99 P.M. Including matched trans-
former. Cash Price .02/1916.
Balance in 11 monthly payments of 5/6.
NEW ROLA F.5 (P.M.32) " CLASS IS"
MOVING -COIL SPEAKER. With ' Class
B " input transformer, R1112/6. Carriage
Paid. Balance in 6 monthly payments of 5/2.
ROLA PERMANENT -MAGNET MOV-
ING -COIL SPEAKER F.6. With Universal
tapped input transformer. Cash Price, £21916.
Carriage Paid.
Balance in 11 monthly payments of 4/6.
ATLAS ELIMINATOR. Type A.C.244.
Three tappings, 8,G., Detector and Power
Output 120 volts at 20 in/A. Cash or C.O.D.,
E2/19/6. Carriage Paid.
Balance in 11 monthly payments of 516.

Send

6/6
only
Send

5/6
only
Send

5/2
only
Send

4/8
only
Send

5/6
only

PILOT "CLASS B
CONVERSION KIT

Converts your present Battery Set to Can "8" Send
Amplification. Complete with all necessary com-
ponents, including Peto-Scott driver transformer,
Peto-Scott Class "B " output choke, W.B. 7 -pin
valve holder, B.V.A. Class "B" valve, wire and
screws, etc. Full-size Blueprint, assembly instruc-
tions and diagrams. Cash or C.O.D., 37/6. only.
Balance in 7 monthly payments of 5/6.
dll Class ".8" Components and other Parts unobtainable from
your lanai dealer SENT C.O.D. We have the barges, stocks In the
country. Orders over 10/- Sent Post Paid.

PP

LONDON'S FINEST WALNUT
RADIOGRAM CABINET

38 in. high,
22 in. wide,
Iii in. deep.
Speaker Com-
partment 17
in. by 19 in. by
14 in.

As illustrated.
Cash or C.O.D.
Carriage 2/6 extra.
Or 8/3 Deposit and 11
monthly paynunts of 9)9
(Carriage paid).
IN OAK OR MAHOGANY

NO EXTRA.

1933 ADAPTAGRAM
Direct from Factory. NO
MIDDLEMAN'S PROFITS.
Built by master -craftsmen
of the Piano Trade. Real
Inlaid Walnut, mortised,
tenoned,. French polished.
With motor board ready,
to take your Set, Speaker
and Power Equipment.
Plain front or vignetted
panels. 14 in. by 7 in..
16 in. by 7 in., 18 in. by:
8 in. Baffle Board, 3/6
extra. SEND FOR LISTS.

IMPORTANT Parts, Hits, Miscellaneous Com-ponents, Finished Receivers or
Accessories for Cash, C.O.D., or H.P. on our
own system of Easy Payments. Send us a
list of your wants. We will quote you by
return. C.O.D. orders value over 101. sent
carriage and post charges paid.
PETO - SCOTT CO. LTD. GA)
77, CITY ROAD, LONDON, ECl.

Telephone Clerkenwell 9406/7.
West Rod Showrooms:
62, High Holborn, London, W.C.2.

Telephone Holborn 3248,
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TI-IE TITERMAL DELAY SWITCH
A Practical Artide Describing the Use and Construction of this Ingenious Component I

H. C. SLADE-------
THERE must be a large number of

amateurs who are using mains
sets which incorporate R.T. elimina-

tors built by themselves. Most types of
rectifier, more especially the metal type,
have a volts-milliamps curve with a very
steep slope ; meaning that at low outputs,
the voltage rises to a dangerously high
level. It also means that a slight rise or
fall in output, causes large fluctuations
of the H.T. voltage applied to the set.
This is why an ordinary eliminator is
useless for Class " B." amplification, unless
fitted with some stabilising device, which
may take the form of a Neon Tube, or a
comparatively low by-pass resistance in ti
parallel with the eliminator output. A ex
glance at Fig. 1 will show how, while the
cathodes of the valves are heating up and 200
anode current is very slight, the voltage
is well above 500, and does not drop to the
correct level until the cathodes have
reached their working temperature, and
the full anode current is taken. As the
valves take about half a minute to get
properly into their stride, it means that
unless some precaution is taken, this high
voltage is applied to the set for this length
of time. This is quite a happy state of
affairs, provided that all the condensers,

decoupling, in the set, are
rated to work slightly above the highest
peak voltage likely to be developed, and
tested to at least twice this peak voltage.

Decoupling condensers have to be in-
cluded, because, although apparently safe-
guarded by a resistance between them and
the eliminator, when there is no plate
current flowing, there can be no voltage
drop across the resistance, and so the full
peak voltage is applied to them just the
same.

As high test voltage condensers are
rather an expensive proposition many
amateurs try to make use of any they have
on hand, although of nondescript rating,
only to be let down, perhaps after quite a
long time, when one of them breaks down.
This state of affairs is usually the cause of
very poor volume, or complete cessation
of *signals, not to mention the fact that a
broken down condenser is one of the last
things that occurs to the average amateur
when looking for faults, besides taking a
long time to locate.

Provided that the condensers are rated
to work at, or slightly above, the normal
plate voltage of the set, they can be suc-
cessfully used, if a delay switch of some
sort is incorporated in the set or eliminator,
which does not come into action until the
valves have had time to reach their normal
working temperature. Such a switch can
easily be made by anyone who can
use a few ordinary tools, thus guard-
ing against any further trouble from
punctured condensers.

The best type of switch is one
that is worked by the application of
heat obtained from a small resistance
winding fed from the low tension
secondary of the mains transformer.
One commercial form of this switch
is at a first glance somewhat similar

to an ordinary valve and consumes
usually one ampere at four volts. The
switch about to be described will work
perfectly _whilst using half an ampere, or
even less, as the, resistance element does
not need to attain a red heat, a warmth
just too hot to hold in the hand being

600

500

400

/00

TYPICAL RECTIFIER REGULATION CURVE

WORKING POINT WHEN SET IS FIRST SWITCHED OH

through a certain distance, depending
on the coefficients of expansion of the two
materials, the length of strip, and the
amount of heat applied. (See Fig. 3).

The time the strip takes to move a
certain distance will depend on the prox-
imity of the source of heat to the strip,
besides the mass of the strip.

Constructional Details
Before going any further it would be as

well to give the material of which the
strip is constructed. If one looks through
a table which gives comparative expansions
of different materials through the same
rise in temperature, our old friend ebonite

stands distinctly in a class by
WORK/FIGPODIT WHEN VALVES itself. It has nearly four times

K'NAVE REACHED FULL EMISSION
TEMPERATURE

the expansion of any other
substance for the same increase

in temperature, so obviously it becomes
one of the components of our strip. For
the other we can use almost any metal,
because compared with ebonite they are
all more or less the same. Quite good
results will be obtained if ordinary tinned
iron, such as fruit cans are made of, is
used. The correct thickness will be
obtained if it can just comfortably be cut
with a large pair of scissors, and should be

24.B.W.G. or 25-1,000ths of an
inch thick. Brass or copper may be used,
but best results will be obtained if ordinary
tinned iron, which most people know as
tin, is made use of. The ebonite strip
should be about 1 -32nd thick. If none is
available, 1th ebonite can easily be filed
down to this thickness with a sharp file
Both strips are 3M. long and fin. wide,
and are drilled in five places along the
centre line whilst clamped together, using
a 1-16in. drill. Five small brass tacks
are then obtained to be used as rivets,
and are cut off slightly longer than the
combined thicknesses of the strips. These
are then rivetted together with the heads
of the rivets on the ebonite side, care being
taken not to hammer hard enough to
split or crack the ebonite. When rivetted
the strip can be cleaned up to size, and a
clearance hole drilled at one end for a
2 or 4 B.A. rod, whichever is the handiest.
A pair of old contacts from a bell or buzzer
will be required, and ono of these should
then be soldered to the metal side of the
strip at the opposite end to the hole for
the securing rod (See Fig. 4). A piece
of 2 or 4 B.A. rod, about 2in. long is then
required. The end of this piece of rod
should be filed flat, and soldered to a small
strip of brass or copper with a hole in
one end, so that it can be fixed under a
terminal on an ebonite base.

The other contact is made from a
piece of brass fin. wide by 2fin. long.
A hole is drilled to clear a 4 B.A.

screw fin. from one end. A 4 B.A. nut is
then soldered over this hole and the other
contact point is soldered to the point of the
4 B.A. screw. This strip is then drilled to
go over the terminal shank on the
baseboard and bent as shown in Fig. 5,
the 4 B.A. screw being replaced in its

(Continued on page 576)
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Fig. 1.-Typical rectifier regulation curve
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sufficient. A lighted cigarette held half
an inch below the switch very easily
works it.

Working Principles
The actual working portion of the switch,

and the most important part, is a combina-
tion strip of two different materials which
are firmly rivetted together so that at
ordinary temperatures the strip is quite
flat, and, under the influence of heat,

MATERIAL WITH LARGER CO -EFFICIENT OF
EXPANSION

- - --

SHOW/NC EFFECT OF NEAT ON
COMPOSITE STRIP(EXAGGERATED)

Figs. 2 and 3.-Showing the effect of heat
on the composite strip

the two parts of it expand at widely
differing rates, so that one becomes longer
than the other. As the two strips are
rivetted together the result is that the
combined strip shapes itself into an arc,
with the material which has expanded the
most on the outside as in Fig. 2. If,
then, we secure cone end of the strip and
apply the heat, the free end will move

rr-- RIVET5
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Fig. 4.-Details of expanding strip
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The PROOF of the for YOUR set
PUDDING

You have seen Mr. H. J. Barton Chapple's D.C. Ace Set in
this issue. And did you notice that once again the Multitone
Tone -Control Transformer has been used ? What is even
more important, have you actually seen and heard this
transformer for yourself ? If you haven't, then it's time
you called in at one of the Multitone Dealers for a demon-
stration. Then you will understand why leading designers
such as Mr. Barton Chapple so often use the Multitone Trans-
formers for their sets.

You must also get your Multitone
Dealer to demonstrate the Class " B "
components and the new Multitone
Class " B " converter, Price 37/6,
which immediately converts any
battery set to Class " B." All you
do is plug-in !

Write for literature on Class "B" and True
Tone -Control (Dept. H) post free. if you do
not know who is your nearest _llultitone
Dealer please let us know.
(63)

PRICE
only 37/6

(WITHOUT VALVE)

9.11! ,....4111Fik Phil IF
'Ilimmor Nis OhmELECTRIC COMPANY LIMITED

95-98, White Lion Street, London, N.I. Terminus 5063
65/5236

On sale at all Newsagents & Bookstalls
.11.

Geo. Neu nes, Ltd,

NEW IGRANIC CLASS -B

DRIVER TRANSFORMER
Designed and produced after intensive
technical research-so vital yet so fre-
quently neglected-this new Igranic class -B
Driver Transformer is a masterpiece of
scientific precision. Here are a few of
its most notable advantages

High primary inductance, due to the
use of a generous core, constructed on the
well-known patented bi-metal principle.
01 Low resistance windings prevent dis-
tortion of heavy peak currents.
 Fidelity of response obtained by
accurate matching of windings.
 Maintenance of inductance on peak
currents, ensuring accurate matching with
the preceding valve.
 Two tappings are provided, giving
two ratios (1 1 and 1.5 : 1), which
permit many combinations
of valves to be used. Price 1116
Write to -day for illustrated Catalogue
No. f1255 of Igranic Quality Components.

IGRANIC ELECTRIC CO., LTD.,
149, Queen Victoria Street, E.C.4
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(Contintied from rage 574)
nut after a thin checknut is first screwed
on to it. The heater or warming element is
wound on a piece of 1 -32nd mica fin. wide,
and 2fin. long, two small holes for
securing it being made in the ends.
It is secured to two small wooden
blocks which are in turn secured to
the base. The winding eonsists of
43 turns of No. 32 s.w.g. Eureka
resistance wire, having a total
length of one yard, and a resistance
of approximately 8 ohms. If the
turns 'are spaced about 1-32in.
apart there will be plenty of room,
so the winding should be commen-
ced at about fin. from one end.
Larger or smaller gauges of Eureka
wire may be used but the length
should be varied to keep the resis-
tance at 8 ohms. The necessary
lengths may easily be worked out
from P.W. Data sheets, as the resis-
tance is known.

The heating effect of this
element can be varied by using
more or less wire, as it depends
solely on the current squared
multiplied by the resistance, i.e., if
the resistance is reduced the cur-
rent increases as does the heating effect, and
vice versa. The base, which does not need
describing in detail, can easily be made from
Fig. 5. It is made from fin. ebonite. When
all the parts are assembled on the base, the

contact screw A (Fig. 5.) should be run
right back, and the nuts seeming the
expanding strip run up so that the strip
comes almost under the bracket B on the
opposite side, i.e., in its furthest possible
position from the heater, and then tight -

O

Fi

0%4

g. 5.-Elevation
- t2e-

and plan of the
delay switch

ened up. The screw A should then be
adjusted clear of the contact on the strip
by about the thickness of a piece of
writing paper, and checked tight in that
position.

complete thermal

One lead of the H.T. secondary winding
of the mains transformer should then be
broken, and the two end terminals of the
switch wired in series with it. The heater
terminals should be wired across the volt
L.T. secondary of the transformer.

Make sure that these connections are
right before switching on. At the first
teat the switch may take as much as five
minutes before it comes into action, but
it should be adjusted by bringing the
expanding strip down the screwed rod
nearer to the heater, remembering to
follow up with the screw A, and resetting

it each time.
It will be found that if the

expanding strip almost touches
the heater the switch will operate
in about 10 secs. It should,
however, make contact in 30 to
35 secs. to be quite sure that the
valves have had time to get proper-
ly warm.

As an alternative connection
scheme for those whose elimi-
nators are awkward to get at,
the heater can be wired across
the heater terminals of a valve -
holder in the set, and the switch
wired between the H.T. input point

to the set, and the main H.T. plus lead
from the eliminator.

As a final word, do not forget that the
switch will give one a nasty kick if touched
with the set switched on.

A NOVEL AERIAL MAST
(Continued from page 559)

(Pulley

Upper.
s,oar,

Lower
J'par. ORZeg

CA -at

Fence

Hinge Post; Thnve Post
"Inci Bolt

Aerial

Halyan-1

Prop Locked
/n Posv/wAn

And Loc.k/ny Bolt

Fig. 5.-Mast now vertical and prop
locked in position.

farther, don't forget to fix the usual
pulley to the top for your halyard and
aerial.

Erecting the Mast
Swing the loose end of the prop over so

that it lies alongside the top of the mast,
and push the whole thing into position so
that the bottom of the legs is at the place
where the mast is to stand.

Drill a lin. hole in one end of each of the
four 2ft. pieces of 3in. by lin. wood about
3in. from the end, and cut the other end to

a point to facilitate driving into the
ground. Drive one of these pieces into
the ground alongside, and close to each of
the mast's feet and bolt the ends to the
feet, using 5in. bolts, and drawing up not too
tightly.

Now go to the other end of the mast as
it lies on the ground and raise it as far as
possible, then grasp the prop which is trail-
ing on the ground, and walk forward with
tins in your grasp till the mast is vertical.
Place the end of the prop on the ground and
drive in the remaining two " pegs " of 3M.
by lin. (previously pointed and drilled
exactly like the other two), into the ground
close to each side. Pass the last of the 5in.
bolts through, not forgetting washers, and
lock the three pieces together with the nut.
Lastly tighten up the two bolts, holding the
feet of the mast, and you will have an
anchorage which will stand firmly in all
weathers. Affix a cleat or large nail at a
suitable height anywhere on the frame, and
tie off your halyard.

The whole structure may, of course, be

painted to suit individual choice, though
the writer finds a good soaking in creosote
as good as anything else, for it imparts a
decent colour to the wood and definitely
protects it from decay. It is a good idea to
give all the metal parts a heavy coat of axle
grease or tallow before erection as this will
prevent rust getting into them.

Should any difficulty be experienced in
obtaining the two pieces of iron pipe, as
specified in the table of materials, the
spacing of the pivot bolt can be made up
by using an adequate number of fin. iron
iron washers, but the pipe pieces are usually
quite easily procurable, and make a better
job.

Great Britain Telephones to Central
A merles
APUBLIC radio telephone service is

now available between the United
Kingdom and Costa Rica (Guatemala,
Nicaragua, Republic of Panama, and the
Canal Zone). A three -minute call costs
£7 16s. Od.

DISTORTION
(Continued from page 569)

if a suitable component is not available,
to " short-circuit " it with a piece of
moistened paper, which will act as a tem-
porary resistance.

The L.F. Stages
Should the fault definitely be traced to

the L.F. amplifier it will most probably
occur in the transformer or valve(s). A
small low-priced transformer will fre-
quently distort horribly if a current in
excess of 1 milliamp or so is passed through
its primary winding. The obvious cure
for that fault is to buy a better trans-
former, but a cheaper, and often equally
good, remedy is to resistance -feed the
transformer in the manner frequently
described in PRACTICAL WIRELESS, and
illustrated again in Fig. 3.

L.F. Oscillation
When two transformers are used, dis-

tortion is very commonly produced by
feed -back or low -frequency oscillation.
This can be minimized by altering the
position of one transformer or by reversing
the connections to the secondary terminals.
With modern high -efficiency valves, how-
ever, it is seldom wise to employ two
transformer coupled stages and reproduc-
tion can often be improved by changing
the first to choke -capacity coupling. It
is not necessary to buy a new choke for
the purpose since the primary or secondary
winding of the transformer can be used
instead. (Incidentally, the secondary
winding of a burnt -out transformer will
serve perfectly well.) The only new parts
required are a .005 mfd. fixed condenser
a .5 megohm grid leak. All connections
are clearly shown in Fig. 4.
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Log -law Condenser (continued)
! The logarithmic condenser by giving

only a small increase in capacity for
each degree of movement at the lower
end and a large increase at the upper
end tends to level up matters.

The logarithmic condenser is one of
three types which all aim at this idea of
equal station separation. They are the
Straight Line Wavelength condenser
(square law), the Straight Line Frequency
(S.L.F.), and the Logarithmic (log -law).
With the first one stations separated

! equally as regards their wavelength, as
Ifor example : 300 metres, 310 metres,
I 320 metres and so on, will come in at
! equal intervals on the dial. The second

type, the S.L.F., is designed to give the
i same effect when stations are separated
! equally as regards frequency, while the

logarithmic is something of a cross
between the other two types. For ganging

! purposes the logarithmic has certain
advantages over the other types. For an
explanation of the difference between
frequency and wavelength, see under
those headings. See also CONDENSER.

I

I

I

I

I

I

I

I

I

Loop Aerial
Another term for frame aerial.

Loose Coupling
See COUPLING.

Loud -speaker
There are three main types of loud-

speaker. They are the Moving Iron, the
Moving Coil, and the Electrostatic. In the
first type a piece of iron called the arma-
ture is attracted and repelled by means
of a magnet around which is wound a coil
of wire. The current from the last valve
in the receiver is fed through this coil.
Fluctuations in this current due to the
speech or music being received cause
variations in the attraction of the magnet
and so the iron armature moves backward
and forward.

In the second type a small coil is sus-
pended between the poles of a powerful
magnet. The current is fed to the coil and
every variation causes the coil to move
backwards and forwards. In the electro-
static type of speaker, of which there are
at present very few examples on the
market, the elements consist of two thin
corrugated metal plates one foot or more
square. These are placed close together
and form the plates of a condenser. The
output from the set is connected to these
two plates and every variation in the
voltage causes them to attract or repel
one another. This movement of the plates
causes the sound.

In the moving iron and moving -coil
types the sound is produced by attaching
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the iron armature or the coil to a light metal
diaphragm or to a cone of some light, stiff
material such as impregnated paper.
The vibrations of the diaphragm or cone
caused by the backward and forward
movement of the armature or coil produce
corresponding vibrations in the surround-
ing air. These vibrations or waves in the
air are, of course, sound waves and travel
out in all directions. In the horn type of
speaker a small diaphragm is used and
the waves from it are concentrated in one
direction by means of the horn.

Although most moving -coil speakers are
similar in construction, there are at least
three distinct types of moving iron
speakers. They are the simple single -pole
type just described, the balanced armature
which usually has a four -pole magnet,
and the inductor dynamic, which is the
most advanced type.

Fig. 1.-Three typical low -frequency
transformers.

Low -frequency
THISterm, when applied to an

electric current, wave motion,
etc., means that it oscillates or

vibrates at any speed from about 30
to 10,000 times per second. Above this
rate the term " high -frequency " is used.
See AUDIO -FREQUENCY and CYCLE.

Low -frequency Transformer
A transformer for use in some part

of the low -frequency circuit of a
wireless set. Usually the term is
used only in reference to intervalve
transformers, but output transfor-
mers and loud -speaker transformers
are all low -frequency transformers,
since they deal with low -frequency
currents. A low -frequency transformer
consists essentially of an iron or iron
alloy core around which is wound
two separate coils of insulated wire.
These coils often contain thousands of

turns of very fine wire, and the pro-
portion of the turns in the two coils
determines the! characteristics of the trans-
former. For instance, if one coil has
twice as many turns as the other then
on passing an alternating current through
the smaller coil a similar current will be
induced in the secondary coil which has
twice the voltage. The transformer may
be said to have " transformed " a low
voltage to a higher one. In a receiver
a low -frequency or " L.F." transformer
is frequently used to increase the voltage
of the output current of a valve before
it is fed to the next valve. In this way
greater magnification of the signals is
obtained than would be the case if the
two valves were merely connected to-
gether by means of a resistance or a
choke. Three different makes of trans-
former are illustrated in Fig. 1. The
iron core and the coils are all enclosed
in a metal or bakelite case for protection
against damp and dust. See also
AUDIO -FREQUENCY TRANS-
FORMER, etc.

Low-tension Battery
The battery, usually an accumulator,

which is used in a battery receiver to
heat the filaments of the valves. The
heated filament gives off a stream of
electrons on which the action of the
valve depends. In a mains set a low-
tension battery is not needed, since the
necessary current is obtained from the
mains by means of a transformer.

Most battery valves require a pressure
of two volts to heat their filaments to
the correct temperature, therefore a
single 2 -volt accumulator has become
recognised as the standard type of low-
tension battery. Actually, of course,
it is not a " battery," but only a " cell."
At least two cells are required to form a
battery.

L.T.
Abbreviation for low-tension.

(Continued overleaf)

Fig. 2.-A mains unit-the " Ekco."-
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(Continued from previous pare)
Mains Unit

i A device for supplying the current
2/ required by a wireless set from the electric

light mains, thus obviating the use of
batteries. Mains units can be obtained
for supplying the high-tension current,

I the low-tension, or the grid bias, or all
I three.

A mains unit always contains some
device for smoothing the current before

I it is supplied to the set. This usually
consists of L.F. chokes and fixed con -

I
I

I
I

I

I

I
I

I

I
I
I

I

I

I
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I
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I
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Milliampere
One thousandth of an ampere.

Modulation
When a broadcasting station is switched

on but no music or speech is being trans-
mitted, such as occurs during the intervals
between the various items of the pro-
gramme, wireless waves are being given
out which arc perfectly regular in form.
That is to say, each wave as it leaves
the aerial is of the same shape and
magnitude as the previous one. As soon
as anyone speaks into the microphone,
however, the waves being given out alter
their shape according to each little
inflection of the speaker's voice. This
altering of the shape of the transmitted
waves is called modulation. It is the
modulation of the waves which enables
us to receive the various sounds on our
receiver. Unmodulated waves cause no
sound when picked up by a receiver.

Motor -Boating
This is an expression used to describe

howling in a receiving set which is of
such a low pitch that each separate
beat of the note can be distinguished.
It may vary from a slow regular " plop,
plop, plop ' to a
throaty b r r r -r -
r -r." The trouble
is due to instability
in the low -frequen-
cy part of the
receiver circuit,
and is often caused
by the omission of
decoupling devices,
or by the use of a
mains unit with a
receiver of some-
what out -of -d a t e
design. Sometimes
reversing the leads
to the primary of Fig. 4. -Diagram
the L.F. transform- illustrating the con-
er (if one is fitted) struction of a perman-
will effect a cure. ent magnet moving -
Failing this, the coil speaker.
circuit must. b e
properly decoupled by using an output
filter in the anode circuit of the last valve
or by fitting a decoupling condenser and
resistance in the plate circuit  of the
detector v,alve, or both devices may be
necessary.

Moving -coil Speaker
 The principle of the moving -coil

speaker will be understood by reference
to Fig. 4. This is a sectional view of the
permanent magnet type. The energized
type is similar, except that an electro
magnet-that is to say, a piece of soft
iron magnetized by means of a coil or
wire carrying a current, is used instead
of a steel permanent magnet.

The magnet used in the speaker is in
the form of a flattened iron ring of
rectangular section. In one of the flat
faces is a round hole. Through this hole
projects a round piece of iron which
is attached to the other flat face or back
of the magnet. This round piece of iron

of forms one pole of the magnet, and the
inside of the hole the other. As the
centre pole is smaller in diameter than
the hole through which it passes, it
leaves a circular space between the two.
It is in this space that the moving coil is

, microfarads. See CAPACITY. placed. In this position it is in a very

Fig. 3.-Two examples of metal rectifiers.
The rear one is enclosed in a perforated iron

case.

densers. There is also some means of
adjusting the voltage of the output to
that required by the valves of the receiver.
In the case of alternating current mains
there must be a rectifier incorporated as
well. Usually all these components are
enclosed in a neat metal case. A. good
example of a mains unit is shown in
Fig. 2. It is of such a size and shape
that it can be conveniently slipped into the
receiver in the place 'of the H.T. battery.

Megohm
A million ohms

Metal Rectifier
A rectifier is a device for converting

alternating current into direct current.
A metal rectifier is one which uses plates
of two different metals. The plates,
which may be of copper coated with
copper oxide and lead, are placed in
contact with one another so that the
copper plates alternate with the lead
ones. An electric current will pass
easily through this pile of plates in one
direction, but not in the other.

The most common use for metal
rectifiers in wireless is in the construc-
tion of mains units and all -mains sets
working from alternating current mains.
The mains unit shown in Fig. 2 contains
a metal rectifier. In Fig. 3 are shown two
typical rectifiers for use in constructing
mains equipment. !They are similar
in construction, except that one is en-
closed in a perforated iron case.

A recent development of the metal
rectifier is the Westector, a rectifier of
small dimensions which is used as a
detector, and thus takes the place of a
detector valve in a wireless receiver.
See also RECTIFIER, WESTECTOR,
etc.

Microtarad
A millionth part a farad. The

farad, which is the unit of capacity,
is too large for most wireless measure-
ments, and so the microfarad is used.
The capacity of condensers, that is their
ability to store electricity, is, measured

L MMffill11041'11110411104 IMD4141110{

intense part of the magnetic field. Thewl
coil itself is wbund with aluminium wire
(for lightness) on a very light cylindrical
former.' The former is attached at one
end to the cone. Wires from the receiving
set are connected to the coil. Current
from the set passing through it makes
the coil move across the magnetic field,
that is in or out, piston fashion, between
the magnet poles. Every fluctuation
in the current from the receiver caused
by the items being received produces
varying backwards and forwards motions
of the coil. This in turn moves the
cone and creates sound waves. See
LOUD -SPEAKER.

Mutual Conductance
The efficiency of a receiving valve is

largely dependent on the ratio of the
change in anode current to the change
in grid voltage. This ratio is called the
mutual conductance of the valve and is
given in milliamps per volt. It may vary
in different valves from about 1 mA./volts
to 4 mA. /volts. A valve with as high a
mutual conductance as 4 mA./volts
would give exceptional amplification
when used in a suitable circuit.

If a valve has a high mutual con-
ductance figure it means that quite
feeble variations in the voltage of the
current fed to the valve will produce
comparatively large fluctuations in the
output current. In other words, feeble
signals will be magnified on passing
through the valve and thus become very
much stronger. See also AMPLIFI-
CATION FACTOR.

Neon Lamp.
A well-known type of neon lamp is

illustrated in Fig. 5. In size and shape
it is similar to an ordinary electric bulb,
but instead of containing a filament, the
two connections from the contacts on
the cap are taken to two metal electrodes.
One of these electrodes is a little metal disc
about the size of a halfpenny, while the
other is a spiral of wire shaped something
like the old-fashioned- type of beehiVe.
The two electrodes do not touch one
another. The air is expelled from the
bulb and it is filled with neon gas.

When a neon lamp is connected to an
H.T. battery or to the mains the electrodes
glow a peculiar yellowish -orange colour.
In wireless a neon lamp has certain uses
in transmitting circuits and as a visual
indicator in some types of wavemeter.
Its chief use for the amateur is as a
circuit tester. For this purpose the
lamp is connected in
series with a battery or
the mains and two test-
ing prods. Naturally,
when the prods are con-
nected together the cir-
cuit is completed and
the lamp glows. If,
however, the prods are
connected to two points
which should be insula-
ted from one another,
the lamp will provide
a searching test of the
insulation. A leakage

ii

Fig. 5.-A Neon I
will cause it to light lamp.
up and go out again at regular intervals. i
The shorter the time is between each flash
the greater is the leakage. With a very I
high resistance between the! prods, there I
may be several minutes between each flash.
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The Editor does not necessarily agree with opinions
expressed by his correspondents.

Our Tame Artist on Holiday
Our tame artist has recently taken an

undeserved holiday, thank goodness.As
he works in Indian ink he has gone to
Blackpool. He sends us the enclosed
photo of a set that he has built.Notice
the slugs on the down lead.The photo-
graph is accompanied by the following
letter :-

SIR,-" I beg to enclothes a foto of a set
wot I have bilt wot wont work. Can you
see wots rong ? I have checked over the
wirring but only get one lot of waves.

Can you send more ? I enclose the
thereticle. Love & XXX.-Asu."

[A8 we have entirely run out of long waves,
and have only a few selvedgesleft, we are
quite unable tohelp him, and under the
circumstances, suggest that he should jump
into the sea with a millstone tied to each foot.-
Ed.]
American Type Valveholders

SIR,-Apropos the article in your issue
of June 24th last relative to Clix American -
type valveholders, we would inform you that
the undermentioned company has been offer-
ing laminated bakelite holders of this style
suitable for both English and American
4 -pin valves for several months.

We have just perfected a similar holder
for English type 5 -pin valves which will
be on the market in a few weeks.We
also offer terminal blocks of the socket
and push-button type and a wide range of
eyelet lugs. Several of the large manu-
facturers have already standardized these
parts.-CARR FASTENER COMPANY, LIMITED

(Nottingham Road, Staplcford, Notting-
ham).
Another Reader's Thanks

SIR,-May I take this opportunity of
thanking you for the quality of the matter
to be found week by week in your very
practical paper, which I have taken since
the first number. I also have the Encyclo-
paedia, which I find invaluable in matters
electrical, quite apart from wireless.May
you continue to have the success you
deserve.-GEo. E. BRIDDON (Barnsley).
Some Suggestions

SIR,-I have to acknowledge receipt of
copies of Complete Wireless and PnecTicar,
WIRELESS, for which I. thank you.

May I be permitted to make one or two
suggestions. I think that for binding
purposes, advertisements should be kept
entirely separate from all reading matter,
so as to facilitatebinding, and conse-
quently cheapening it.After all, nobody
wants to bind advertisements.

Again, the small inserts such as " Do
You Know " and " Solve This " contain
some very useful information. Could
these not be put somewhere with the
advertisements where cutting them-your
suggestion-would not disfigure the rest

(Continued on page 582)

CUT THIS OUT EACH WEEK

DO YOU KNOW?
-THAT the volume of the output of a receiver
is modified by the matching of the loud -speaker.
-THAT care should be exercised when
connecting a pilot lamp to an already ganged
receiver.
-THAT the fitting of a gramophone pick-up
should also be carried out carefullyif the
receiver employs ganged tuning circuits.
-THAT second channel interferencein a
superhet may be modified by adjustment of
the I.F. trimmers.
-THAT several new ' electrical -musical'
instruments are now being developed in this
country and abroad.
-THAT gramophone records form very good
testing media for amplifier output, and
speaker curves.
-THAT it is always advisable to exclude the
transformer primary from the anode circuit.
-THAT special loud -speaker chokes are now
obtainable for use in eliminators primarily
designed for mains energized loud -speakers.

NOTICE
The Editor will be pleased to consider articles of a

practical nature suitable for publication in PRACTICAL
WIRELESS. Such articles should be written on one side
of the paper only, and should contain the name and
address of the sender.Whilst the Editor does not hold
himself responsible for manuscripts, every effort will be
made to return them if a stamped and addressed envelope
is enclosed. All correspondence intended for the Editor
should be addressed : The Editor, PRACTICAL WIRELESS,
Geo. Newnes, Ltd., 8-11, Southampton Street, Strand,
W.C.2.

Owing to the rapid progress in the design of wireless
apparatus and to our efforts to keep our readers in touch
with the latest developments, we gm no warranty that
apparatus described in our columns is not the subject
of letters patent.

BUILD
your own
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Mains Unit
Get to know all you can about your Mains
Unit by building it yourself, the Heayberd
way. A simple job-just wiring up com-
ponents which are already assembled and
mounted on the metalbase. Everything
provided-including sterling Heayberd com-
ponents, Westinghouse Rectifier, fuses, metal
safety case, blue -print and instruction book-
lets, etc. The model described below is suit-
able for the majority of modern receivers.

HEAYBERD C.150 ASSEMBLED KIT
Outputs : 25ma. at 120v. or 150v.
Tappings :40/110v. Var., 60/130v. Var.,
and 150v. Fixed. Price 76/.

Mr.

Address

Guaranteed Three Years

ost
for Heayberd
handbook on
MainsWorking

I enclose 3d. stamps for
NEW Handbook of Mains
Equipment. Packed with
Technical Tips, Service.
Hints and diagrams

Prac.

F.C.HEAYBERD &Co.,
10 FINSBURY STREET, LONDON, E.C.2.

One minute from Moorgate Stn
a

CABINET toe
moos Maker's Oiler 1 /5 Radio -Gram65/-

SEVEN DAYS' FREE TRIAL
Cos 10/- MONTHLY)

Polished Oak! and Piano built I
The aconstio Tone brings a fine
thrill. Makers to Radio -Press,

11.B.C., 3,000 clientele.
MODELS FROM 35/- to £15.
Photographs andList FREE.
PICKETTS
(P.R.), Albion Road, flexleybeath

FIT THIS
ELECTRIC
CLOCK
TO YOUR SET!
NO MAINS NEEDED!
KEEPS CORRECT TIME!
NO WINDING!

Works oft small batterylasting 12 months, or can
be plugged into O.B. battery without affecting recep-
tion. Uses practically no current. Fits into hole
3/in. dia. in any panel up to/in, thick. Easy to
ax-no screwsrequired. Only
Lin. from front of panel to back
of case. Swiss movement. Hands
set from front. Nickel - plated
bezel. Useful addition to any
set.RIVERSIDE MFG. CO., Ltd.,
Dept. 21, Crisp Road, COMPLEIE WITH BATTERY

Hammersmith, W,8.
Telephone: Riverside 6392 POSTAGE GO

1216
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SPECIAL NOTE
We wish to draw the reader's attention to the
fact that the Queries Service is intended only
for the solution of problems or difficulties
arising from the construction of receivers
described in our pages, from articles appearing
in our pages, or cn general wireless matters.
We regret that we cannot, for obvious reasons-

(1) Supply circuit diagrams of complete
multi -valve receivers.

(2) Suggest alterations or modifications of
receivers described in our contem-
poraries.

(3) Suggest alterations or modifications to
commercial receivers.

(4) Answer queries over the telephone.
Please note also that all sketches and drawings
which are sent to us, should bear the mime
and address of the sender. 4

iel.(141M0.0.1.104111111.11.1NNIMNIMill=0.0.1M1 NMIIN I.V1=1.0.10.041111101i

MAINS HUM
"Could you explain how I can stop the hum I get on

my set which is worked from a D.C. mains unit. The
set functions perfectly in the house next door, but
immediately it is brought into my own house the hum
becomes troublesome. I am told that the houses are
wired up in pairs and as I am on the negative main
this is the cause of my trouble. Is this so ? "-
R. K. (Leyton.)

Most D.C. supplies are taken on a three -wire system,
id which the centre wire is earthed and connections
to alternate houses are taken from the earthed
" neutral " and from one of the outside wires. Thus
in one house the negative main is earthed, whilst in
the next it is the positive which is earth connected.
When the positive is earthed the negative is " live "
and must consequently be thoroughly insulated from
any earthed object. This probably explains your
difficulty, since being on the negative side it will be
necessary to connect your earth lead to the set through
a large capacity, say 2 mfd., condenser. It would.
also be desirable to insert a fixed condenser in series
with the aerial lead-in, if this is not already included,,
in order to prevent the possibility of a short due to
the aerial touching any earthed object, and also as a
safeguard against receiving a shock while operating
the set. If you find that the hum still remains after
attending to the two latter points it will be evident
that it is being caused by roughness in the mains
supply, or by the presence of high -frequency currents
set up by a machine connected to your side of the,
mains. In that case it might be best to call in an
engineer from the electric power company, but you
might try the effect of connecting a high -frequency
choke in series with the negative mains lead.

PREVENTING INTERFERENCE
" I found the other evening on switching on my set

that an interfering station could be heard all round
the dial. Suspecting that the aerial tuning coil might
be wrong I fitted a new one, but without result. It was
eventually found that the station which I could hear
was the one which my nextdeor neighbour was listening
to. I tried removing my aerial connection, but the
interference was still there, although not quite so loud.
Can you please tell me how I can get over my difficulty? "
-L. S. B. (Eastbourne.)

From your description it is perfectly clear that the
interference is caused by your neighbour's set and we
are inclined to think that it is due to oscillation. If
the set were a superheterodyne of rather old-fashioned
design the trouble would be quite understandable,
but you do not give any details on this point. You
might be able to effect a cure by screening your tuning
coil, but it would be better if your neighbour also did
the same, or otherwise modified his receiver. There is
another aspect of the case which would apply if both
sets were driven from the D.C. mains, because it would
then be an easy matter for the interference to be
transmitted via the mains leads. The trouble could
then effectively be prevented by connecting high-fre- ,

If a postal reply is
desired, a stamped ad-
dressed envelope mast
be enclosed. Ever y
query and drawing
which is sent must bear
the name and address of the sender. Send
your queries to the Editor, PRACTICAL
WIRELESS. Geo. Newnes, Ltd., 8-11,
Southampton St., Strand, ,London, W.C.2.

quency chokes between the mains and your set.
Whatever is the cause of your difficulty it would be
made worse if the earth lead were poor, so it is sug-
gested that this item should receive careful attention
before proceeding farther.
AN ELUSIVE FAULT

'I have a cabinet A.G. receiver, which has suddenly
started to play some peculiar tricks. After the set has
been on for some time the volume suddenly becomes
so much reduced that signals only are just audible.
Sometimes if the set is left switched on it will right
itself without anything being touched. What do you
think is wrong ? "-H. J. N. (Newcastle -on -Tyne.)

Your experience seems to point to a loose connection
or some similar fault. Very probably one of the
valves is making intermittent contact in its holder or
perhaps a feed resistance has developed a partial
open circuit. The only sure way of tracking down the
trouble is by a systematic test, but a start can be
made on the components just referred to.
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LET OUR TECHNICAL STAFF SOLVE
YOUR PROBLEMS
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NQUIRIES,

DATA SHEET No. 43
Cut this out each week and paste it in a Note -book.

WEIGHT OF METALS COMPARED WITH
WATER.

Water weighs 62.3 lbs. per cu. ft. 0.036 lbs. per en. in.
Aluminium 160 0.092 

480 0.263 
510 0.295
550 0.320 
657 0.380 
710 0.4/1

 1200 0.700 

Iron
Brass
Copper
Silver
Lead
Gold

CIRCUITS WANTED
" I should like to know whether you have any blue-

prints of an R.C. coupled set, and one using two trans-
formers, both of which would work from eliminators.
I have seen your list of blue -prints, but there is no
mention of the R.C. stages or the transformers."-
(W. 0., Standlois, Mont.)

Several blue -prints are obtainable using the methods
of L.F. coupling you refer to. The Hobbies Three
employs two transformers and a special commercial
tuner and the Autokoil Reinartz Is a similar type of
circuit, but employs a different make of tuner. The
Straight Three employs plug-in coils and has one re-
sistance stage and one transformer stage. These blue-
prints are obtainable at Is. each from these offices.
NEIGHBOUR AND INTERACTION

Most evenings I find on switching on my
set I can hear a station right round the dial on
both wave -lengths. I suspected the coil and have
changed it, but to no purpose. I have since found that the
station I was getting was the same as my neighbour
was tuned to. I removed the aerial, but that did not
improve matters. Regionals or foreigners, whatever
they happen to be receiving, all come in on my set.
When my neighbour shuts off her set my trouble
ceases."-(C. F. C., Southampton.)

The interference of which you complain is probably
aggravated by the fact that your aerial coil, and also
that in your neighbour's set is unscreened. Try the
effect of screening the tuning coil, and make quite
certain that your earth is damp and of low -resistance.
Make certain also that your aerial runs as far away
from, and at as great an angle to, your neighbour's
aerial as possible.
HUM AGAIN

" I am at a Ions to cure the hum which has arisen
in my set. I have built a three -valve A.C. mains set
and mounted all the parts on a neat, thin baseboard.
Every part and every connection has been traced as
correct and sound, and yet I cannot listen owing to the
loud hunt. I have read your previous articles on the
subject and made all the usual tests. But I cannot
trace the cause. You may take it that all heaters
Ore accurately earthed at the centre tap, and all cathodes

by Our Technical Staff
are correctly connected. Can you offer any expla-
nation ? "-(T. H., Bromley.)

There are, of course, various small isolated points
which can be responsible for hum, and a book could
be written giving these. Generally, however, the
points which have been given in our various articles
are sufficient to enable hum to be traced. You say
you have been all through these and yet the hum
persists. Can you examine the following point. You
say that the set is built on a neat, THIN baseboard. if
the laminations in the transformer or smoothing choke
are slightly loose, the vibrations may be transmitted
to the valves via the valveholders, so remove the
fixing screws of these parts in turn and hold them off
the baseboard. You may bud that this will effect a
cure.
WEAK OUTPUT

" I have made up an amplifier to work from a gramo-
phone, using a Pentode which the makers state gives a
2 watt output. I have carefully checked connections,
but cannot get enough volume. I should say it is not
1 watt. The valve has been tested and is O.K., and
all the voltages are checked and proved correct. The
anode current of the Pentode has also been measured
and is right. Can you offer a suggestion as to the lack
of volume ? "-(W. L., Glasgow.)

The valve will, of course, only give the 2 watt output
when fully loaded, and if you are using the Pentode
only, you are obviously not loading it from your
pick -um If, however, you have some step-up between
pick-up and pentode which fully loads it, and still fail
to get the maximum output, the reason is to be found
in the incorrect matching of your output load. The
maximum undistorted output from a valve is only
obtained when the optimum load is empPoyed. This
figure should be given on the pamphlet accompanying
the valve, and you should verify this.
ANODE CURRENT

" I recently bought a small meter and have been
checking over my set. I found all voltages as they
should be, but am rather puzzled at one point.
cannot get any voltage in the anode of the detector
valve. The set works perfectly, and therefore the
valve apparently must work. Why cannot 1 measure
any voltage there ? "-(G. T., Northampton.)

If the valve is working on the anode -bend principle,
you are probably using a very high value of anode
resistance, and resistance -capacity coupling the valve
to the following one. Your meter is no doubt of the
cheap moving -iron type, and you have no doubt
simply connected it from earth to anode. As the
value of the anode resistance is much greater than your
cheap meter, the movement of the needle on the latter
is too small to be noticed. If you can get hold of a
good moving -coil meter you will no doubt find that
quite a substantial voltage can be read across the
point in question.
SHOCKS FROM 'PHONES

" I have made up a one -valve set, using a metallised
general purpose valve. When I was testing out, I
did not get any signals at first, and was testing different
parts of the set. When I touched the valve to make
certain it was firm in its socket i got a nasty shock.
Can you say what is wrong ? The set works all right
now."-(Y. S. C., Leeds.)

You say it is a one-valver, and we therefore assume
you were using headphones. These are joined in the
positive high-tension lead, and the metal coating of the
valve is joined to the earth line, which is H.T. negative.
Any small lack of adequate insulation on the headphones
would result in your head receiving contact from
H.T. positive, and obviously when you touched
the covering of the valve (in other words H.T. negative)
you completed the short-circuit of the H.T. battery
through your body. Examine the 'phones and see
if any metal is bared and making contact with the
leads.

FREE ADVICE BUREAU
COUPON

.

This coupon is available until July 22nd, 1033,
and must be attached to all letters con-

taining queries.
PRACTICAL WIRELESS, 15/7/33.
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REVIEWED BY AJAX
To save readers trouble, we undertake to send on

catalogues of any of our advertisers. Merely state, on
a postcard, the names of the firms from whom you
require catalogues, and address it to " Catalogue,"
PRACTICAL WIRELESS, GCO, NC/ones, Ltd., 8/11,
Southampton St., Strand, London, 1V.C.2. Where
advertisers snake a charge, or require postage, this
should be enclosed with applications for catalogues. No
other correspondence whatsoever should be enclosed.

WEARITE COMPONENTS
THE new Wearite Class B components are fully

described in their new pamphlet, reference C.B.
2263. In addition to a fairly complete description.of
the principle of amplification bearing the name Class B,
circuits, an oscillogram, and a table enable the reader to'
obtain a clear understanding of the circuits and the
Wearite components which are manufactured for use
in such arrangements. These range front a Junior
Driver Transformer at 8s. 6d., to a Senior Model at
13s. 6d. The new season's productions are described
in a further folder, which includes all the more im-
portant Wearite components. Amongst these may be
cited the Nucleon coils (the new iron -core tuning
inductances), switches, rheostats, mains transformers,
chokes, Paxolin formers, whistle filters, etc. The
fblders may be obtained on application to Messrs.
Wright & Weaire, Ltd., 740, High Road, Tottenham,
N. 17.

EDISWAN H.T. BATTERIES
USEFUL information concerning the Ediswan R.T.

and grid -bias batteries is given in a neat booklet
issued by the Edison Swan Electric Co., Ltd. Users
of these batteries who wish to know how to obtain
the maximum length of life from them, together with
the highest quality of reproduction from their sets, will
find the information in this booklet, which also contains
a handy two -page chart for logging stations.

IGRANIC PRODUCTS
IN an attractive booklet issued by Igranic Electric

Co., Ltd., a full range of their well known com-
ponents is listed. Amongst the various items shown
are plug-in short wave coils, H.F. chokes, fixed and
variable condensers, slow motion dials, L.F. trans-
formers,. mains transformers, potentiometers, and a
series of push-pull and other switches. For radiogram
work there is also ,the " Igranovox " pick-up and a
response corrector, which is designed to afford the
requisite compensation for the deficiencies of the
record at the lower frequencies. Constructors who
look for high-class workmanship in their components
would do well to obtain a copy of this booklet. The
address is 149, Queen Victoria Street, London, E.C.
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Replies to Broadcast Queries
C. SMITH (Gravesend) : Regret, cannot trace GOXY

in published lists ; write to Radio Society of Great
Britain, 53, Victoria Street, S.W.1. PURPI,EMIST
(Manchester) ; G2XL, Capt. E. S. Davis, 12, Hyde
Park Pl., London, W.2; G6RK, R. E. Summertield,
1, Newhall Street, Birmingham ; cannot trace G6AS,
G2HL, GB?X ; cannot trace 2AOC, but undoubtedly
an experimental " artificial aerial station." E. A.
HARDWICK (Somerset) : G5TX is the Portable call
of G'ITZ,W. G. Sherratt, 11, Bath Road, Cowes (I.O.W.);
G6QH, J. Tamblyn, Barkla Shop, St. Agnes (Corn-
wall) ; GSYJ, Maj. W. H. Oates, 195, Hammersmith
Road, Hammersmith, London, W.6 ; GIRJ, W. G.
Rose, 14, Park Way, Baynes Park, London, S.W.20 ;
G6RL, R. F. Loomes, 14, Nursery Close, Wickham
Road, Shirley, Croydon (Surrey). G2WP, P. L.
Waters, 18, Park Road, Whalley Range, Manchester ;
G6FN, S. A. French, " Valetta," Alnwickhill Road,
Liberton, Midlothian (Scotland) ; 06KZ, W. McKenzie,
183, Great Junction St., Leith, Edinburgh (Scotland) ;
GIQB, E. J. Reid, 120, Mill Lane, Kilburn, London,
N.W.6 ;, regret, _cannot trace the following call -signs
in latest published lists : P2HN, G2AB, GINO, G6JC;
GIRD, G6QS, GIMM, G6K13, GIPE, and G6GY.
For Hungary, write to riirt, Nekolny, Hungarian
Short -Wave Amateur' Societk, I, Zirzen Janke utca
14/b, Budapest ; for Poland, L.K.K. Bielowskiego 6,
Lwow,' Poland ; for Switzerland, USKA-QSL Service,
Postfach Zurich 22, Switzerland ; for Czechoslovakia,
C.A.V., Box 69, Praha 11, Czechoslovakia ; for Por-
tugal, Redo dos E taissores Portugueses, Rua Primeiro
de Dezembro 33-3, Lisbon, Portugal; for Italy,
Anociazione Radioteeniea Italian, Viale Bianca
Maria 24, Milano, Italy ; for Germany, D.A.S.D.,
Blumenthalstrasse 19, Berlin W 57, Germany ; for
Luxembourg, Jean M. Fontaine, 13, Rue Joseph 11,
Luxembourg. PUBPLEMIST (Manchester)

*

- G5QY,
H. C. D. Hornsby, 7, Lansdowne Terrace, Gosforth,
Newcastle ; G2RA, F. F. Warner, 220, Folly Lane,
Swinton, Manchester.

UNIQUE SPEAKER BARGAIN
GENUINE 1933

LINCOLN-STEWART
P.M. M.G. SPEAKER
Complete fidelity of reproduc-
tion is assured with the
Lincoln -Stewart P.M. Moving
Coil Speaker. Includes uni-
versal transformer for all
types of output valves. Will
handle Immense output with-
out distortion and is guaran
teed in every way. List Price
39e. 6d. Special offer to
PRACTICAL WLRELESS readers.

(carriage paid) 16/11
Piaui. of cone, 8', depth 41"

Cash or C.O.D.

PEARL & PEARL
190, Bishopsgate, London,

E.C.2.

BRITISH 362 VALVES
DIRECT BY POST FROM THE
ACTUAL MAKERS AT 50% SAVING
Post Free from 162 Valves are FULLY GUARANTEED, have

as high characteristics as any valve (British
or Foreign) and are NON-MICROPHONIC.
They are BRITISH ALL THROUGH-made
of British materials, by British workers, with
British capital.3's

R.C., H.F., L.F., or Det., 3/6. Power, 4/-. Super -Power,
4/6. S.G. or Var.-Mu., 7/6. Pentode type, 10/,

All in 2v., 4v., or fiv,. Metallised 3d. extra

"CLASS B" 2-v. filament, 9/-
7 -pin base,

* IMPORTANT ! The 362 UNBREAK-
ABLE METAL VALVE (Patent) will be

released shortly. This also will save you 50%.

Obtain
Mains

Volume
Irani a Bat-

tery Set at
Negligible Cur-

rent Drain by
using the 362
"Class B" Valve.

Cash with order. Cheques and P.O.'s must be crossed and made payable to :-
THE 362 RADIO VALVE Co., Ltd. (Dept.W.10), 415, Mare Street, Hackney, London,E.8

If you are
making a

" PRACTICAL
WIRELESS"
RECEIVER

use a

" PRACTICAL
WIRELESS"
BLUEPRINT,

1/-
each from The Pub-
lisher, Geo. Newnes,
Ltd., 8-11, Southamp-
ton Street, Strand,

ADVERTISEMENT INDEX
Amplion (1932) Ltd.
Bulgin, A. F., & Co., Ltd.
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Electric Co., Ltd. ..
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Interesting items relating to
the latest developments an-
nounced as we go to press.
Where desirable further details

will be given later.

NEW COSSOR VALVES
TWO new Cossor Valves are now ready for distribu-

tion. These are both Mains valves and are a
Variable Mu Pentode, type MVS/PEN, and an H.F.
Pentode, type MS/PEN. Both arc fitted with !a
seven -pin base with the suppressor grid and the
metallised coatings brought out to separate pins.
NEW COLUMBIA PICK-UP
THE latest Pick-up from the Columbia factory is

fitted with a hum -bucking coil, enabling it to be
used with synchronous driven turntables. Thus is
another improvement in the design of pick-ups brought
into effect. In addition to this feature there are several
important improvements, and these will be fully
described in a complete test report to be published
shortly.

PAMOS 2 Magnet bat. arm, speaker units, large
4 polo type. List price, 211-, to clear 6/-.
AMPLION cone speaker unit in Walnut domed -

top cabinet, 7/6 complete.
ERICSSON 2-1 (suit 3-11 L.F. Transformers.
Listed 17/6; each, 3/3.
AMPLION speaker units. Over 75 per cent.
reduct. Eagle 2/3.
All new and guaranteed and sent carriage free U.K.
PIONEER RADIO MNPTG. CO., LTD.,

COPTIC STREET. W.C.1. Museum 9607.

1113X380%3:0:0;43:0)E 3310:0:0:0X 3:0X AAOAAANI

3lE

A Everything Wireless supplied on lowest terms. Prompt A
):( delivery guaranteed.
A NEW BLUE SPOT 99 PERMANENT- A

MAGNET MOVING -COIL UNIT.
A Cash Price .£211916 ; 5'. with order and 11 35

monthly payments of 5;6.
A CLASS " B " KIT, consisting of Multitone

driver trans. and output matching choke.
SE Cossor 240 B. valve and valveholder. In. A

struction book with every order. Cash Price A
£1/15/3 or 6/- with order and 6 monthly pay- A

33 ments of 5/6. 311

):( 12 EXIDE W.H. HIGH-TENSION ACCU- 3lE
MULATORS (120 volts, 5,000 M/a). The 35

lIE cheapest and best High Tension Supply 311
A where Mains are not available. Cash Price A
H £3115. 7/- with order and 11 monthly pay- A
H ments of 7/-.
XE NEW MULTITONE CLASS "B" UNIT. 311
A Ready for use. Including Valve. Cash A
H Price £2/11/6. 7/- with order and 10 monthly

payments of 5/-. (Descriptive leaflet on request) A
ALL CARRIAGE PAID. QUOTATIONS BY REPURN

A 2'o avoid delay, mill customers kindly send first 313

THE payment 'rota order.

LONDON RADIO SUPPLY Co )0(
M 11, OAT LANE, NOBLE STREET, LONDON, E.C.2

'Phone: National 1977.
311

IMAAAAAMA30:91a0:01fAX0:09(3X310:(A310:£03:(111

EASY TERMS

IF YOUR RECEPTION
IS INDIFFERENT

lIA,n4.fortArtci
v_E,CTRON'S SUPER AsERLAL

WILL MAKE IT BETTER
because it definitely in.
creases signal strength,
and cuts out interference.
The most selective aerial,
protected by the heavy
rubber insulation, which
abolishes masts, insula-
tors and separate leads.
in. The first and only
efficient invisible or in-
door aerial. Lightning
proof-you can get your
£100 Free Insurance to-
day from any dealer.

100 ft 3'6 75 It 2'6 50 h 25 It
(HE NEW LONDON ELECTRON WORKS 1555 EAST HAM LONDON E.6
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1500 CASH
AWARDS

FOR WIRELESS
LICENCE HOLDERS
£50
£25
£10
g5.
£2
AH 003604 AK
Al 723500 AK
Al 644494 AM
AJ 600203 AM
AJ 123499 AM
AJ 368402 AM
AK 616213 AM

ft 1
AN
AN
AN
AN
Al
Al
Al
Al
Al

394201
650873
849762
21043

367020
50032

443679
120038
672533

AJ
AJ
AJ
AJ
AL
AL
AL
AL
AL

will be paid to holder of
Licence No. AO 845991

will be paid to holder of
Licence No. AO 796124

will be paid to holder of
Licence No. AP 054130

will be paid to holders
Licences :

330762 AM 095364 AN 061548 AK 412278 AL 777231

of

will be paid to holders of
Licences :

503012 AM 383573 AN 238990 AO 153924 AO 511678 AP 246024
44365 AM 293466 AN 366479 AO 964307 AO 327960 AP 36751 2

730026
499005

AM
AM

973200
128803 AN 770763 AO 415259 AO 734819 AP 655297

31142 AN 692923 AN 060111 AO 832511 AP 221402 AP 148007
006950 AN 244545 AN 933624 AO 955218 AP 125568 ep 425308
036721 Al 952880 All 821339 AO 055127 AP 638254 AQ 580666

will be paid to
Licences

holders of
594868 AL 004952 AN 650037 AN 635782 AO 371009 AP 510205
433600 AL 94331 AN 492387 AN 951289 AO 835048 AP 692408
79836 AL 432205 AN 239285 AN 005556 AO 753606 AP 822777

210034 AL 046931 AN 31003 AO 885004 AO 917366 AP 736215
642220 Ara 792361 AN 927840 AO 944449 AO 460930 AP 484320
54333 AM 060032 AN 425919 AO 416395 AO 192663 AP 218612

010036 AM 370804 AN 555208 AO 795713 AO 372615 AP 738948
8n0138 AM 599876 AN 254692 AG 350288 AP 140638 AP 002698
846503 AN 278341 AN 843201 AO 058403 AP 216213 AP 127799

AP 561347 AP 947394

par This offer applies to licences which are utually in force on Saturday, July 15, 1933.
Before the awards are paid, claimants will be asked to undertake a simple publicity service iu distributing leaflets to encourage the
sale of licences amongst those who at present do not fulfil their obligations by taking oat a Post Office Wireless Licence before receiving
broadcast programmes. Claims cannot be considered in connection with any Licence the date of issue of which is after Only 1d,
1033.

AWARDS MUST BE CLARVED BY JULY 21, 1933
if the number of your wireless licence appears above you only have to fort- and the licence for official verification by regis-
tered post, and state the name and address of the Newsagent who supplies yon with your weekly copy of "Practical Wireless."
Address your application to Wireless Dapt. (72), 8-11, Southampton Street, Strand, W.C.2.

Claims received later than Friday, July 21, 1933, will be disqualified.
All licences will be returned by registered post.

For Complete List of Cash Prize Licence Numbers See

TIT -BI
ON SALE EVERY SATURDAY

PRACTICAL
HANDBOOKS

This series covers a wide field and will
prove of the greatest value to everyone
interested in models and how to mafle
them , woodwork and other craft;.

Accumulators
An up-to-date handbook dealing with every
type of accumulator, methods of charging
them at home, care and maintenance, also
explains how to erect a charging station.

Motor Car Upkeep and Overhaul
Information covering the engine, decar-
bonising, valve grinding, the lighting
system, the carburetter, cooling system,
lubrication, springs and shock absorbers,
steering gear, brakes, wheels, axles,
tracing noises, etc., etc.

Toy Making for Amateurs
How to make clockwork toys, model
aeroplanes, model locomotives, model
boats, ingenious toys operated by sand,
wooden models and toys, electrical toys,
steam toys, guns, kaleidoscopes, acrobats,
etc.

Twenty -Five Tested Wireless
Circuits

All the sets described have been designed
to meet modern needs. They range from
simple crystal receivers to a seven -valve
super -heterodyne, and all have been made
and tested before inclusion.

Simple Electrical Apparatus
An excellent little book for those who
wish to make simple and useful electrical
appliances, such as galvanometers, electric
motors, dynamos and Leyden jars.

Model Boat Building
Contains designs for battleship, speed
boat, paddle steamer and yachts. Excel-
lent models can be built with the simple
directions and diagrams given.

The Home Woodworker
Clear instructions on how to make a
large variety of articles in wood, together
with many useful hints on wood -working.

Model Aeroplanes and Airships
Contains full descriptions of easy -to -make
models of every description that will fly.

The Handyman's Enquire Within
Hundreds of practical ideas and hints of
value to the man who is clever with his
hands.

25 Simple Working Models
Ingenious and practical designs for electric,
steam and clock -work models.

NEWNES'
HOME MECHANIC

BOOKS
Clearly written and fully illustrated.

Obtainable al all Newsagents and
Bookstalls, or by post x12 each
front George Nelotes, Ltd., 8-11,
Southampton St., Strand, IV .C.2. each

Gee. Newnes. Ltd
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WHERE IS ITS EQUAL?

 FOR FULL

SUPERHET

PERFORMANCE,

TESTED

SELE(TIVITY

AND FINE

APPEARANCE

Superhet
Selective Five, Model 438

SUPERHET

SELECTIVE FIVE
MODEL 438

SPECIFICATION
Electrically operated.

Five Marconi valves (inc.
rectifier). Variable mu
I.F. amplifier. New typ?

energised moving coil

speaker. Super -heterodyne

circuit with band-pass tun-
ing. Station names on
illuminated wave - length
scales. Mains aerial. Pro-
vision for gramophone pick-
up and high or low resist-
ance extra speakers. zoo -
250 volts, 50- too cycles
(models for other voltages
to order). Acoustically
designed cabinet of finely
figured walnut on elionised
base.

15 GINS. mow
This five -valve superhet set, with nothing skimped, and bearing the world's most famous
trade -mark (itself a guarantee of high quality throughout) costs you no more than fifteen guineas !
At this price, unrivalled value for wireless that offers such performance.
The model is the latest and finest radio product of the famous Hayes factories. Before being
catalogued for sale, it was taken to Prague, centre of the most congested ether in Europe, and
to within sight of Brookman's Park, notorious for " second channel " interference, and subjected
in both places to the most severe practical tests. No set of its type has ever before offered so
wide a range of stations. " His Masters' Voice " invite its comparison with any other similar
receiver on the score of giving you each station absolutely cut off from immediate wave -length
neighbours ; of giving you that most important quality from the set you have to live with-
" true-to-life" tone ; and of allowing you all the volume you will ever
need, entirely free from distortion.

Go to any " His Master's Voice " dealer and ask to hear it. You will
recognise it. instantly by its distinctive cabinet of finely figured walnut,
carried out in that restrained " straight line " style which is the best of
modern design.

c.11IS MASTER -/S VOICE
'TRUE TO %LIFE' RADIO AND RADIO =GRAMOPHONES
The Gramophone Co., Ltd., 98-108 Clerkeinvell Road, London, E.C. i (Price does not apply in I.F.S.)

IP. W. Gift Stamp No. 42
Printed by NEWNES A PEARSON PRINTING CO., LTD., Exmoor Street, Ladhroke Grove, W.10, and published iby GEORGE
NEWNES, LTD., 8-11, Southampton Street, Strand, W.C.2. Sole Agents for Australia and New Zealand : GORDON & GOTCH,
LTD. South Africa : CENTRAL NEWS AGENCY, LTD. Practical Wireless can be sent to any part of the world, post free, for

17/4 per annum ; six months, 8/8. Registered at the General Post Office for Transmission by Canadian Magazine Post.
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CUTTING OUT STATICS!

Published every Wednesday by
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NEWNES
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egistered at the G.P.O. as a Netespaget

FOR TRUE RECEPTION

-the wonderful new low loss lead in cable definitely eliminates
crackle, background noises, mush and all man-made static. It
improves selectivity and increases sensitivity. Get one to -day. You
can fix it in less than five minutes.

OF ALL DEALERS in lengths of 15 feet 101 -
Longer sites as proportionate prices.

ERIYISH RADIOPHONE LTD., ALDWYCH HOUSE, LONDON, W.C.

4.
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KINGS OF THE AIR

Give your Set the power to bring in

MORE STATIONS
If you use a Screened Grid Receiver you can easily
widen your choice of programmes by fitting a
Cossor S.G. Valve.

Due to their unique construction (including the
famous Mica Bridge) Cossor S.G. Valves are ex-
ceptionally efficient. They will definitely improve the
performance of any well -designed Screened Grid
Receiver (A.C. Mains or Battery operated) -
increase its range and maintain a high degree of
selectivity.

Your dealer will tell you the type you need.

lo A. C. COSSOR LTD., Melody Dept., H.ghbury Grove, London, N.S.
Please send rne free of charge, a copy of the
40 -page Cossor Valve and Wireless Book B.17.

Name

Address

FRAC. 22
.

COSSOR
SCREENED GRID'

VALVES
NEW REDUCED PRICES

Cossor 2 -volt Screened Grid Valves

Type
mile-

Amps.

Anode
Volts

FALp.
or

Mutual
Conduc-

tante
ro.a./Y.

Price

5215 S.G. -15 120-150 300,000 330 1.10 15/6
"220 S.G. -2 120-150 200,000 320 1.60 15/6
220 V.S.G. -2 120-150 110,000 -- 1-60 15(6

220 V.S. -2 120-150 400,000 - 1-60 15:11

Cossor A.C. Mains Screened Grid Valves
Mutual

Type Purpose imped' FAsc7; tCondan

Price

 MSG -HA Super H.F. Arnp'n 500,000 1.000 2-0 17'6
M1 MSG Super H.F. Amp'n 400,000 1,000 2.5 17'6

*MSG -LA Super H.F. Amp'n 200.000 750 375 17'6
MVSG Variable -Mu 200,000 - 2.5 17 4
.PIS;PEN-A H.F. Pentode - - 4-0 176
 MS/PEN H.F. Pentode - - 2-21 17 3

1-MVS 'PEN Variable -Mu - - 2-2 17'6
H.F. Pentode

These Mains Valves have Indirect y Heated Cathode. 4 Volts, tAmp.
*These Valves available with or without Metalliscd Bulbs.

t Characteristics rnea ured at is grid volts.
Stocked with Metalliscd Bulb only. V 2038
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ROUND the WORLD of WIRELESS
Anti -Fading Aerial Towers

RESULTS obtained with the specially
designed aerial tower used by the

Breslau high -power station having proved
so satisfactory, German engineers have
decided to equip the Frankfurt -am -Main
and Leipzig transmitters with one of the
same type. Over a test lasting several
months it has been found that the system
employed greatly increases the range of
the broadcasts, and that they have been
subject to less fading than with aerials
of a somewhat older construction.

Holland's New High -Power Station
MANY listeners have reported recep-

tion of tests recently made on
1,875 m. by a 50 kilowatt station
situated at Kootwijk, near The Hague,
and it was presumed that the trans-
mitter was to be placed by the Dutch
authorities at the disposal of whichever
organization would be using the wave-
length on July 1st. It is now stated
that although negotiations are proceed-
ing between the A.V.R.O. and the
Administration of Posts and Telegraphs,
so far no definite agreement has been
concluded for the loan of the plant.

Experimental broadcasts from this
station will also be carried out shortly
on 296 m. ; they will be made in the
later evening hours at the conclusion of
the day's programme.

Another Military Tattoo
THE sound portions of the Tattoo to

be held at Tidworth on August 5th
will be broadcast in the National pro-
gramme. The display is on a large
scale and only ranks second to that
recently given at the Rushmoor Arena
at AldershGt.t:

When Greek Meets Greek
APPARENTLY, to -day, when two Greeks

meet, the oonversation soon turns to
the necessity of a broadcasting system
in that country. The Lucerne Plan provides
a shared wavelength (499.2 m.) for Athens,
one for Salonica (373.1 m.), and another
for Southern Greece (233.5 m.), yet for the
moment there are but few signs of any
move being made by the Government in
the matter of the construction of stations.
A small transmitter was erected a year
ago by a group of amateurs at Salonica,
but its broadcasts have not been of a

regular nature. An attempt is now to
be made to induce the authorities to
provide capital for the installation of
a 20 kilowatt transmitter in or near
that city, or alternately, to grant a
concession to a native or foreign com-
pany to erect and operate such a station.
The actual power of 20 kilowatts is
limited to that channel by the Lucerne
conference.

SERVIC E
Every PRACTICAL WIRELESS

RECEIVER is made only from
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New Relay for Dublin Listeners
FOR the benefit of owners of crystal

sets residing in the Dublin area, the
old 1 kilowatt station has again been
brought into operation. It relays through-
out the day and evening the Athlone
broadcasts on 217.1 m. (1,382 kilocycles).
It is not expected that any alteration will
be needed in the Cork wavelength, as it is
anticipated that the separation, namely,
45 kilocycles, will be sufficient to prevent
mutual interference.

A Cafe Chantant Dance Band
DURING the past year, many famous

orchestras, including those of Marek

Weber, Dajos -Bela, and the Bal Musette,
have performed before the B.B.C. micro-
phones. On July 18th, an opportunity will
be given of comparing them with a new
visiting dance band of the Cafe Ghanian,
variety. Its un-jazzlike rhythms will recall
pleasant memories of evenings spent on
the " continong."

Vienna's Extra Special Programmes
DURING the period of the music

festival, held annually at Salzburg,
the Austrian station will relay a number
of special operatic performances' and
orchestral concerts. These will open on
Saturday, July 29th (7.0 p.m., B.S.T.),
with a. broadcast of Beethoven's opera
Fidelio, conducted by Richard Strauss,
sung by an almost all-star cast. Rossini's
Stabat Mater will be found in the pro-
gramme advertised for Saturday, August
5th (8.30 p.m.), and on the following
evening listeners may hear Gluck'k
Orpheus and Eurydice, for which many
well-known continental artists have
been engaged. Mozart's Magic Flute
is down for transmission on Saturday,
August 12th (7.0 p.m.), and the same
composer's Cosi Fan Tutte on August
18th. Finally, in addition to a number
of concerts, Helen of Egypt, a lesser
known work by 'Richard Strauss, will
be relayed at 7.0 p.m; from the Vienna
Opera House on August 24th. Although
so far unannounced, it is expected that
a number of Continental stations will
take some of these Austrian programmes.
Such an arrangement would prove an
excellent alternative for listeners in the
British Isles, as long as signals from the
Vienna-I3isamberg transmitter remain
below par.

Radio Svizzera Italiana
THE new transmitter on the Monte

Ceneri, overlooking Lugano, is perhaps
the most inaccessible station in the world
to visitors. Not only is the broadcasting
plant situated on the summit of a high
mountain, but, in addition, it is located in
a fortified zone to which entrance without
special authority is strictly forbidden. The
studios are in the neighbourhood of Lugano,
on the borders of the lake of that name.
After having tried various wavelengths,
such as 680 and 760 metres, which unfor-
tunately caused interference, the station
has now temnorarily settled on 1.143 metres.
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ROUND the WORLD of WIRELESS
This channel will be retained, barring
unforeseen eventualities, until January 15th,
1934, when broadcasts are to be made on
257 metres.

Why Germans Give Up Licences
ACCORDING to recent statistics pub-

lished in Germany, although a number
of new licences have been taken
out there has been a falling off of
subscribers during the past few
months. As the Reichsfunk
was anxious to ascertain the
cause of these cancellations, a
special investigating committee
was appointed. It was found
that of each 100 fOrmer licence
holders, 4.9 per cent. were
frankly dissatisfied with the
programnies, 2.6 per cent.
maintained that reception in
their individual districts was
poor, 0.7 per cent. claimed
that outside interference marred
the wireless entertainments.
41.1 per cent. had to give up
listening through adverse finan-
cial conditions, and 50.7 per
cent., or over one half the total
number, put forward vague
reasons for dismantling their
wireless apparatus. Apparently,
the present political character of
the programmes does not suit
all radio fans, and in view of
stringent measures taken against
dissentients, the majority was
afraid to state the real motive for is considered to be one of the best performances this famous broad -
which licences were not renewed. casting star has recorded.

INTERESTING and TOPICAL I
PARAGRAPHS

1.110.111111.011.M04141MIMFOINO.M.11/MoOm1100411.411WOMe

but they failed to secure this greatly
coveted privilege. Although Luxembourg
refused to sign the agreement the transmitter

JACK AND "MRS. BARTHOLOMEW."

(Continued)
Germany's Music Censorship

AS only non-Jewish composers of strictly
Aryan origin are permitted to figure in

the broadcast programmes, the authorities
have decided that these regulations must
also apply to all musicians, whether dead or
alive. Acting on this principle the broad-
casting studios have been forbidden to trans-

mit even excerpts from the
works of Offenbach.

France and the Lucerne Plan
THE only longwave channel

given to France is that of
1,796 metres, which will be used
by Radio Paris, now included
in the State broadcasting net.
French listeners are not satisfied
with this allocation, inasmuch
as their high power broadcasts
will only be separated from
those of the Moscow 500 kilowatt
station by 8 kilocycles. In the
medium waveband all transmit-
ters foreseen by the Ferric Plan
have been allotted fairly favour-
able positions, namely, Lyons
PTT (436 m.) ; Paris (PTT)
431.7 m. ; Marseilles, 400.5 m. ;

Toulouse PTT (386.6 m.) ; Limoges, 328.6
m.  Grenoble, 309.9 m. ; Rennes-Thouries,
288.6 m. ; Bordeaux PTT, 278.6 m:.;
Nice -La Br -ague, 253.2 m. Lille, 247.3 in.
and Montpellier, 224 m. All stations except
the last named, of which the power is limited
to 30 kilowatts, may transmit with an
energy not exceeding 60 kilowatts.

The Hilversum-Ruizen Change -
Over

FROM July 1st, broadcasts
from the Hilversum studios

are being carried out on 1,875
metres, and from Huizen on
the lower wavelength. This
change -over of the transmitters
will last until the end of
September, 1933'.

Jack 'Hulbert watching Cicely Cour tneidge's record of " Mrs.
Bartholomew," from her new film "Falling for You," being made in
the " His Master's Voice" studios. This record, H.M.V. B 4475,

Broadcasts from Dutch and Belgian Coasts
NTWITHSTANDING rumours pub-

lished in the continental press in
regard to the closing down of the Ostend
Kursaal, this famous place of entertainment
will open again its doors and the Brussels
stations will relay its concerts several times
weekly. During the summer season, dance
music will also be heard from the Knocke-
Le Zoute Kursaal, situated somewhat higher
up the coast. In the same way musical
entertainments given at the Scheveningen
Kurhaus, Holland, will be broadcast at
regular intervals through the Huizen station
on 1,875 metres.

Salvage Ship and Submarine Telephony
THE salvage steamer Artiglio, which

achieved fame through its recovery
of gold ingots from the sunken s.s. Egypt,
has now added submarine wireless telephony
to its diving equipment. A specially con-
structed bell is lowered from the steamer
and contains an observer, who by ordinary
telephony and wireless apparatus can com-
municate simultaneously with both ship and
divers at work. This novel observation
post is capable of giving valuable informa-
tion and assists greatly in the search for the
treasure. It is reported that an attempt
will also be made to film the wreck through
the massive glass portholes of the diving
bell, in which powerful electric searchlights
can be installed.

The Future of Radio Luxembourg
AT thelucerne Conference five delegates

fought hard to secure a longwave
channel for the 200 kilowatt super -station,

is expected to give up the 1,191 metre wave-
length and work on 240.2 (1,249 kilocycles)
after January 15th, 1934. It is unfor-
tunate that the power in that position of
the waveband should be limited to 60 kilo-
watts, as such a restriction completely ham-
pers the organisers who were planning
publicity broadcasts throughout Europe.

SE) RAVE THIS El
Problem No. 44.

Samuels rebuilt his receiver, using components 1

which had already been in use and which were
Iundoubtedly good. When the new receiver

was completed one of the variable condensers
I was found to be of no use at all. It made no /

I
difference to signals when rotated through the
complete scale, and yet, from the circuit, it /

i
should have been quite critical in its tuning.
As already mentioned, all components were

1

Iin
order. What was the cause of the trouble ?

Three books will be awarded for the first $

i
three correct solutions opened. Address your
envelopes to The Editor, PRACTICAL WIRELESS,

1Geo. Newnes, Ltd., 8-11, Southampton Street,

envelopes Problem No. 44. Last date for
entry July 24th.

0....,..0....0...0....-

! Strand, London, W.C.2, and mark your

SOLUTION TO PROBLEM No. 43.
Gibson had worked out all the figures correctly, but

he had overlooked the transformer losses. The
resistance should therefore have been slightly smaller
than that which he chose, and consequently there
would have been a smaller voltage drop across the
mains primary.

The following three readers received books in
connection with Problem No. 42 :-
Mr. H. S. Francis, 179, Nelson Street. Norwich: Mr.
0. C. Ifithoff, Littlefield, Marlborough; Mr. Theo.
Dutton, 7, Brookfield Park, N.W.S,

Manchester Airport
SIMILAR to Croydon and Heston,

Manchester now has its own airport
from which wireless telephony transmis-
sions may be heard. The call letters are
GEM, and the wavelength is 870 m. (345
kc/s). Morse transmissions are carried out
on 900 m. (333 kc/s).

American Amusement 'tax
IN view of present economic conditions in

the United States, the American
theatre industry has put forward a proposal
to the effect that radio receivers should be
taxed to the same extent as seat a in the

fttheatres. Managers contend that would
be fair to enforce an amusement tax on
broadcast entertainments.

Wireless for the Blind
FURTHER orders have been placed

with Messrs. Burne-Jones and Co.,
Ltd., of 296, Borough High Street, London,
S.E.1, for wireless sets for the use of the
blind. These comprise single valve, two -
valve headphone, two -valve loud -speaker;
two -valve screened grid, and three-,
valve screened grid sets.



Tone Control
In a recent article
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TONE COMPENSATINdFig. l.-Curves which show the response of a receiver to various" Tone Correction CONDENSER
/TRANSFORMER

audio -frequencies; they are fully explained in the text, and Tone Control,"
it was pointed out

have automatic volume control, automatic that the above -
grid bias, automatic tone compensation,
and so on.

It is the last-mentioned device I wish to
deal with in this article, for it is one which
has received a great deal of publicity
recently. The scheme is intended to
prevent the distortion brought about by
using reaction, particularly when listening
to distant stations. It has been explained
in these pages before that as more reaction
is applied to a set, selectivity is increased
and, in consequence, there is a certain loss
of the higher musical notes. This point
is illustrated in a simple manner by the
graph of Fig. 1, where curve " A " shows
the percentage response of a good receiver
to various musical notes from 32 cycles to

mentioned difficulty
might quite easily be M.F.C.
overcome hy- the
use of a special
tone control trans- DEr

REACTION
WINDING

able condenser is used

REACTION
CONDENSER.
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AUTOMATIC TONE COMPENSATION
A Method of Counteracting the Distortion Normally Introduced by the Use of Reaction : Full

Theoretical and Practical Details are Given in This Article. By FRANK PRESTON, F.R.A.
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.0003 Mid DIFFERENTIAL Fig. 5.- This
CONDENSER diagram shows

the practical wiring details for the arrangement shown in Fig. 4.
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1[N this machine age, as it is some-
times called, every possible opera-
tion must be performed auto-

matically and without effort. In radio we
TOOK
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AIR DIELECTRIC
DIFFERENTIAL

Fig. 6.-This sketch shows how the
moving vanes of an air -dielectric
reaction condenser can be made to
short-circuit with one set of fixed
vanes when the condenser is set to

its zero position.

6,400 cycles per second (this is approxi-
mately the range of frequencies covered
by a first class loud -speaker) when no
reaction is used. Curve " B," on the other

hand, represents the
response of the same
set and speaker when
reaction
to its limit. It is
obvious that in the
latter case the higher
notes, especially those
having a frequency
of more than 1,000
cycles, are very much
reduced in intensity.
This explains the
reason why distant
stations, for which it
is necessary to apply
a full measure of
reaction, are often
badly " muffled " or
" boomy "-the higher
notes cannot be heard.

Soul) DIELECTRIC
DIFFERENTIAL

Fig. 7.-A method of short-
circuiting the vanes of a solid

dielectric reaction condenser.

WIRE -

former or other device which could be
arranged to reduce the strength of low
notes so as to make the response of the
receiver more uniform to the full range of
audio frequencies. The result of using a
tone -control device is represented by curve
" C " in Fig. 1, from which it can be seen
that the set's response to the lower fre-
quencies is reduced so that the overall
response is similar to, but less than, that
given when reaction is not employed. It
is inevitable that there should be a certain
loss in volume, but this is more than off -set
by the better quality of reproduction or,
more accurately, by the better tone -
balance, obtained. The loss can, however,
be very largely made good by the substi-
tution of an L.F. transformer of higher
step-up ratio.

The method of tone -control just referred
to is perfectly satisfactory in practice,
but has the slight disadvantage of requiring
an extra knob for its operation. Moreover,
a certain amount of T.C. adjustment is
necessary for each position of the reaction
condenser, and the correct setting is
dependent to a large extent upon the " ear "
of the operator.

most

4

0000 1,

L.F

Fig. 2.- This circuit shows the basic idea of a
reaction compensating device, where a vari-

to reduce high -note emphasis produced by using reaction.
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as reaction
is increased
by rotating
the moving
vanes M
into mesh
with the
fixed ones A,
the capacity
between M
and B is

>H.T.-reduced.
Conversely,

Fig. 3.-This is a modified and simplified when re-
form of the circuit represented by Fig. 2. action is

slacked off,
the capacity between M and B is increased.
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Automatic Compensation
Automatic tone compensation, or tone

balance, to which reference was previously
made, aims at simplifying the latter scheme
so that the correct degree of compensation
is automatically provided by the reaction
condenser without the necessity for any
further control. For its proper functioning
it depends upon the use of a special Tone
Compensating Transformer which has lately
been put on the market by Messrs. Varley,
and also by Messrs. Radio Instruments.
This component is designed to give emphasis
to the higher notes, and so to compensate
for the loss in this direction caused by
applying reaction. Thus, when reaction
is advanced almost to the point of oscilla-
tion the transformer ensures that the
frequency response shall be like that
represented by curve " A," or, in other
words, the same as obtained with a normal
transformer when reaction is not used.

The Basic Idea
The only" snag " is that the reproduction

of a set using the transformer would become
high-pitched when reaction was slacked
off. But we know that high -note response
can be reduced by connecting a condenser
across the transformer primary, and it is
obvious, therefore, that if a variable
condenser were wired in a parallel with the
primary winding and so arranged that its
capacity were increased as reaction is
reduced we should have a fully self -com-
pensating arrangement. This basic idea
is shown in the circuit of Fig. 2 where
separate variable condensers are used for
reaction and tone -control. If these were
ganged together so that the capacity of one
were increased at the same time as that
of the other were reduced we should obtain
exactly the desired effect. On reflection
it can be seen that instead of connecting
the tone -control condenser directly across
the transformer primary it could be joined
between one, transformer terminal and
earth as shown by broken lines. The
condenser would still be in parallel with
the transformer since the second connection
would be completed through the high tension
battery.

This would be a workable arrangement
if we could obtain a suitable two -gang
condenser, but we can't, so a different
scheme must be worked out. Peculiarly
enough, the final arrangement brings us
back to the usual differential reaction
circuit of Fig. 3. It is not difficult to see
that this is precisely the same as Fig. 2,
because one half of the condenser (com-
prising the moving vanes M and the fixed
ones B) is actually in parallel with the
L.F. transformer primary, the circuit
being completed on the one hand through
the H.F. choke, and on the other, through

L.F

the H.T.
battery. We

H.T+ can see that

The Final Circuit
In the circuit of Fig. 3, then, we have a

system of automatic tone compensation,
and, provided that the capacities on the
two halves of the differential condenser
were suitably chosen, the idea would be
perfectly satisfactory. Unfortunately,
though, the capacities are always equal
in practice and, whereas, about .0003 mfd.
is correct for reaction control, it is quite
insufficient to reduce the high -note response
of the special transformer when reaction
is completely " off," the capacity actually
required being about .01 mfd. A further
modification is therefore necessary, and is
shown in the circuit of Fig. 4 ; a fixed
.01 mfd. condenser is inserted in series
with the fixed vanes B of
the differential condenser and
earth, whilst the differential
condenser is made to short-
circuit when in the " full -
off " position. In consequence
of this the .01 mfd. condenser
is put in parallel with the DET
transformerprimary
when thereaction
condenser is
reduced to its
" minimum"
setting.

Having op
arrived at

REACTION
G.

the final and

0

condenser is of the air dielectric type it is
only necessary to bend the corner of one
fixed vane as shown in Fig. 6, but with
bakelite dielectric components a different
method must be employed. The exact
alteration will depend very largely upon
the construction of the particular condenser
in use, but the method illustrated in the
sketch of Fig. 7 will apply. in most cases.
A short length of 18 gauge tinned copper
wire is flattened out at one end (by striking
it with a hammer) and wedged between
the edges of two fixed vanes. The other
end of the wire is attached to the terminal
corresponding with the vanes to which the
short-circuit is required. The wire must be
inserted so that the moving vanes do not
make contact with it until they are almost
fully meshed. It is very important
that the short-circuit is made to the proper
set of vanes because otherwise the H.T.
battery will be shorted ; the terminal
indications in Figs. 4, 5 and 6 will make this
point quite clear.

Operation of A.T.C.
Very little remains to be said in regard

to the operation of a. receiver incorporating
the reaction tone -compensating scheme
described, since it will be exactly " as you
were." The differential condenser provides
reaction in the usual manner and tone -
balancing is perfectly automatic ; as
reaction is increased the transformer gives
additional amplification to the high notes
due to the capacity across its primary
winding being reduced.

When a pick-up is connected in the grid
IONE COmPENSATING

TRANSFORMER

0000 LS.
0

satisfactory circuit we can consider its appli-
cation to our sets. As a matter of fact, it
can be used with any type of receiver by
making very few alterations, and the
practical wiring connections are clearly
shown in the sketch of Fig. 5. To obtain
full benefit from the scheme it is necessary
to employ one of the special tone com-
pensating transformers mentioned above.
The idea is not by any means useless,
however, even when an ordinary trans-
former is used, but then the fixed condenser
should have a value not in excess of .005
mfd. The most suitable capacity will
depend upon the actual transformer in
use, and so it will be advisable to experi-
ment a little in this respect.

Differential Condenser Modificationt
It was stated before that the moving

vanes of the differential condenser must
make contact with one set of fixed ones
when they are fully meshed with them.
Although it is possible to buy a condenser
specially designed for this purpose most
readers will wish to use existing ones, so a
few notes in respect to the necessary
alteration will be helpful. When the

r4 -N

HORT di wolf --
g DIFFERENTIAL

CONDENSER. SCD/

L.F.

> HI-,
Fig. 4.-The complete automatic tone -
compensating circuit described on this page.

circuit of the detector valve a certain
amount of tone control can be obtained
by means of the reaction condenser, but,
in general, it is found that best results are
given with the condenser in the ," full
out " position. That is when the moving
and one set of fixed vanes are short-
circuited.

The Ferric Plan.
THE French parliament has adopted the

plan for the reorganization of the broad-
casting system ; it was devised by the late
General Ferrie. By this scheme, France
will possess at least six high -power trans-
mitters, namely, Paris (120 kw.) ; Toulouse
(120 kw.) ; Lyons (90 kw.) ; Nice (60 kw.) ;
Marseilles (60 kw.) ; Rennes (120 kw.) and
Lille (60 kw.).

" Ostar Ganz Valves " : Change of Address
AS and from June 24th all communica-

tions for Mr. Eugen Forbai,, Sole
Distributor for the " ()star Ganz High
Voltage Mains Valves " and Rectifiers
should be addressed to : 28-9, Southampton
Street, Strand, London, W.C.2.
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Fig. 2.-An aerial arranged close to a lead
roof and guttering.

AFEW years ago when a valve set was
a hixury and the majority of listeners
were content with a crystal set,

outside interference was practically limited
to atmospherics, unless you were unfortu-
nate enough to be situated close to a badly -
adjusted electric motor or flashing lights.
Nowadays, using the modern super -sensitive
valve set, interference picked up from
outside sources has increased tremendously.
Quite apart from atmospherics, with their
terrific crashes or low grumblings, according 
to the time of the year, some listeners are
continuously receiving crackles, bangs, fry-
ings, and a multitude of other unwanted
noises.

The first search for the cause, of course,
should always be made in the set, for a
loose wire or a bad connection, or even a
broken-down transformer or loud -speaker.

'Ware Fractured Wires
Digressing for a moment, it is remark-

able to find that many listeners fail to
locate the source of frying noises or crack-
lings in a broken-down transformer or loud-
speaker because they take it for granted
that if they can still hear signals at all
`those components are beyond reproach.
This, however, is not the case, as signals'
can often be heard when wires are ,broken
or disconnected, although probably at a
Much lower volume. -  Another source of
crackles that are often mistaken for
atmospherics because the trouble dis-
appears when the aerial is disconnected, is
a fractured wire in a stranded wire aerial.
This is likely to be more troublesome if the
aerial is insulated with enamel. '

I! Of course, there are many unwanted
, noises over which one has very little or

,tio control. If you are unfortunate enough
to live near trams or electric trains you are
Almost certain to have a series of crackles
each time a tram or train passes that you
,cannot entirely get rid of. In some dis-
tricts the tramway companies have fitted
a device to each tram to obviate the
trouble, but the majority of trains in the
country still disturb the ether to a greater
or lesser degree. Noises from trams or
trains can sometimes be considerably

CUTTING OUT
STATICS

Precautions to Take Effectively
to Cure the Trouble.

By R. P. COLE

lessened by running the aerial at
right angles to the wires or lines.
Always remember that a large
amount of_ pick-up of R.F. energy
comes from objects in close Proximity
to the aerial.

Aerial and Lead-in Hints
Three or four years ago it was the

recognized practice to Make the aerial as
long as possible within the prescribed limit Fig
of 100 feet, including the lead-in. Now, '
however, in order to attain greater selec-
tivity the length is seldom more than 50
or 60 feet, and very often considerably
shorter than that. In erecting these short
aerials with their comparatively long leads -
in the same care is not always taken as
previously. The result is that long leads -in
run close beside metal pipes and aerials
often extend over metal roofs or alongside
gutters, agnhown in Figs. 1 and 2, and the
pick-up from these conductors of disturb-
ing H.F. currents, which produce the
crackles, is greatly increased. The lead-in
should therefore be kept as short as possible
consistent with a high aerial.

Faulty Electric. ljght Fittings
It sometimes EFi.ppens that a persistent

crackle or frying noise will be heard at'
definite 'Periods; * While* at other times
reception is free from interferenee. After'
making certain that the trouble is not due
to all)* wire or faulty component in the
set,*the search for the source of the inter-'
ferenee mutt be continued outside. When
there is a loose contact somewhere in the
mains circuit, a small spark keepa-jmnping
across the' loose points: This sets up a -
series of damped oscillations very
like a miniature spark transmitter of WO
very definite wavelength. The receiver
responds to these shock signals in the
same way as it does to atmospherics. A
badly -fitting electric -light bulb or a faulty
contact in a switch will create quite an
annoying noise in the loud -speaker, although
the light may apparently be burning with
its. usual brilliancy. The spring -loaded
contact pins in a lampholder are apt to
become stuck up, and the connection with

Fig. 3. -A
jammed con-
tact pin causes
bad contact.

An Jammed

Pen citeAn .1111
Fig. 4.-A cn1,141 "A
faulty split pin. Co '

on tact
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. 1.-Aerial and lead-in running close to
' gutter and rainpipe. '

the lamp is then very loose or not made
at all (Fig. 3). In damp buildings the
contact springs of tumbler switches often
become corroded. This corrosion tends
to prevent good contact being made when
the current is switched on. In some of
the cheaper makes of switches the spring
contacts become loose, or are easily bent,
with the same result. The only way of
tracing such faults is by the process of
elimination.

Due to the comparatively heavy current
taken by electric radiators, the spark taking
place at a loose contact in this circuit can
be quite large, and will in time probably
burn the insulation of the plug or switch,
as the case may be. Sometimes a switch
or plug will be found to be quite hot after
the radiator has been in use for a long
Period.

Another source of interference due to
loose connections is to be found . in the
fuse -box, although this is not so _common
as the faulty switch or lamp contact. The
wire used for fuses is made to " blow"
when a certain current is reached, for
instance, 5 amps. or, 10 amps. Actually,
it burns away, due to the heat set up in
it by the excessive current. However,
when lower currents are passed through
the fuse wire it' stands to reason that the
wire will warm up. With the increase
in temperature the wire expands and,
under the terminals, its shape is distorted
and "flattened because the expansion can
only take place outwards. The opposite
action -takes- place when the current- is
switched off and the wire cools again.
The wire contracts hut does not iegain
its original shape under the binding ter-
minals (Fig. 5). When this procedure has
taken place a number of times the wire
becomes loose under its terminals, and
the result is- a loose contact where slight
sparking will sometimes take place. The
remedy is obvious, and is simply to tighten
the terminals that hold the fuse -wire.
You will possibly find that each terminal
will allow of half a turn, whereas they were
previously tight when the fuses were first
fixed.

Should the contact become very bad
through corrosion or for other reasons,
a variable resistance is produced and
when a light is switched on the sudden rise
in current will cause any other lamps
that may, be alight to momentarily drop
in brilliance.

(Continued overleaf)



590 PRACTICAL WIRELESS

(Continued from previous page)
Eliminator Hum

When an elim-
inator is used
the mains often
give rise to hum
that is difficult
to get rid
of. In many
sets the
eliminator is
placed directly beneath the set itself,
which is mounted on a wooden base-
board. It is a, good plan to place an
earthed sheet of copper foil underneath the
set to screen it from the eliminator. Another
simple expedient, which sometimes works in
A.C. sets, is to turn the mains transformer
round, or even move its position altogether..
This has been known to completely cure
hum trouble. With positive side earthed
D.C. mains it is often very difficult to
entirely eliminate hum, but a thorough
system of screening (i.e., the coils, valves
and eliminator) can work wonders. Above
all, make certain that you are not trying
to get more out of the eliminator than it
is designed to supply. This would certainly
produce a hum.

Apart from mains interference caused by
hum, a large amount of H.F. interference
is induced into the set via the mains.
it has been estimated that this is as high
as 90 per cent. of the total H.F. inter-
ference. The smoothing equipment of the

July 22nd, 1933

Fig. `!.-A loose wire
a fuse -holder.

eliminator. will in
many eases be suf-
ficient to prevent
these currents from
reaching the set,
and will effectively
short them to earth.
It is extremely im-
portant, therefore,
to have as efficient
an earth as possible.

The earth lead should be of heavy gauge
wire, insulated for preference, and whenever
possible soldered to a buried earth. The
wire should be kept short.

By paying careful attention to the
efficiency of the earth much of the H.F.
interference can be kept from the set.
If the trouble is still excessive it may
be necessary to insert an interference filter
in the mains. In some houses the metal
conduits are not properly earthed, or not
earthed at all.

In these cases it is essential to prevent
the H.F. currents reaching the wiring
system of the house at all and in order to
accomplish this the interference filter
should be inserted in the mains immediately
after the electricity company's meter.
As the chokes used will in this case have to
carry the entire current to be used in the
house, they must be made of heavy wire.

No hard and fast values can be set
down for the construction of the filter.
The constructor will have to decide the

. best values in each individual case by tho
trial and error method. The following
details will give some idea to work on.
For the chokes wind 80 or, 90 turns of No.
20 gauge enamelled copper wire on 2iin.
diameter paxolin formers. , 'The fixed
condensers must be of the non -inductive
type, and to commence with try a capacity
of 2 mfd, but again the best results may
be attained with condensers of considerably
less or even twice this capacity. (See Fig. 6).

Finally, prevention of interference at
the source is better and usually simpler
than attempted cure in the set. If you
can trace from whence your interference

Maws

moor,

Fig. 6.-An interference
filler circuit.

To Set

emanates, the Post Office will be only too
pleased to give advice regarding its pre-
vention. Always be suspicious of such
electrical equipment as motors, lifts,
illuminated advertizing signs and in fact
anything that makes and breaks the
circuit during its operation. The Post
Office automatic telephone dials have
even been the cause of trouble.

QUITE a lot has already been written
regarding the new types of coils,
but it seems that some confusion

exists as to the differences between them.
. It must be apparent to everyone that

Ferrocart is a registered name, and a
material which is used, at the moment at

- least, for only those coils manufactured by
the Colvern Company. This material, the
invention of Hans Vogt, was the original
core for modern iron -core wireless coils,
although by no means the first " dust -
core." The composition of these cores, as
already pointed out, consists primarily of
powdered iron, and in the Ferrocart material
a most interesting manufacturing process
is employed. A narrow strip of paper is
passed through a machine, and the iron
powder is deposited on this paper. By
means of combs and magnetic devices the
iron powder is distributed in such a way
that the iron particles are " lined up " and
so arranged that eddy currents are com-
pletely avoided, and all the particles point
one way. Finally, the core is built up to

The
new Varley

Nicore tuning coils ;
they are available

as single, double, and triple-ganv units.

IRON  CORED COILS
; A Brief Explanation of the Differences

Between the Cores Used in the Coils
Which Have So Far- Been Prothiced. 4

By W. J. DELANEY.

the required thickness by placing the paper
in layers and binding with a suitable
medium. The finished core is thus lami-
nated and consists, in effect, of alternate
layers of paper and iron.
Igranicore

In the Igranic coils an entirely different
method is employed, and the finished core
material is of a more solid nature than the
Ferrocart. It is, in fact, indistinguishable
in appearance from ordinary bakelite. In
this case the iron powder is mixed, in n

most complete manner,
with ordinary insulating
material, and the pro-
cess employed ensures
that the mixing is so
complete, and the iron
so equally distributed,
that when finally
" cooked " and ready
for assembly into a coil,

an individual strip
may be removed and
replaced without any
variation in the in-

ductance value of the
coil. This is certainly a very
high standard, and assists great-
ly in the manufacture of accu-

rately matched coils.

Nucleon
The material used in the Wearite coil is

known as Nucleon, and this material has
already been described in our pages. (See
page 2M of PRACTICAL WIRELESS dated
May 6th, 1933.)

The new Wearite Nucleon iron -core tuning coil.

Varley Niacin
In the Varley Nicore, the manufacturers

have developed their own material, which
differs from Ferrocart and is independent
of that invention ; quite naturally each
manufacturer has ideas of his own which
are included either to simplify the process
or to enable a different degree of per
meability to be obtained.

It is not desirable, at the present stage,
to give full details concerning the individual
processes, as complete patent prctection
has not yet been obtained in the majority
of cases, but it has been thought' worth
while to give the above brief descriptions
in order that any confusion which might
exist regarding the similarity, or otherwise,
of the various cores may be removed.
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MAKING A SELENIUM CELL
NEXT WEEK: USING SELENIUM CELLS

TO be able to close doors, to open
windows and to ring bells by the
agency of a ray of light seems to

savour of magic ;nevertheless the amateur
,can do all these " stunts " and perform
.countless more apparent miracles when
aided by a selenium cell.

The construction of such a cell is
well within the capability of any
amateur radio enthusiast ; moreover,
when he has grasped the idea ot its
working there is no doubt that he
will be encouragedto design Ind
peke special types in an attempt to
Aecure maximum sensitivity.

The Chemistry of Selenium
t Selenium is of course an element,
and lies midway between sulphur and
tellurium in the classification of ele-
ments according to the periodic system.
On account of its position inthis
group we can assume that it is " almost
a metal " and that it has propertiesFREE ENDS WAXED
similar to those of sulphur. On investi- IN POSITION.

Fig 1.-A cell ready toreceive
its selenium coating.gation we find our assumption to be

correct. We perceive, for instance, that
selenium in common with its lower
,neighbour sulphur, may occur in a variety
of allotropic modifications. The most
familiar form is that of the grey semi -
Metallic selenium obtained by slow cooling
of the heated element.This is insoluble
in carbon disulphide and exhibits light
sensitive properties. Sharply contrasting '
with it is red precipitated selenium-a
variety insensitive to light and
freely soluble in carbon disulphide.

On heating, selenium melts and
fthen boils. Its vapour has a char-o

acteristic, unpleasant odour which FFIEE ENDS
resembles rotting vegetation. WAXED IN
s Readers who have read articles on posh- ON
chemistry will recollect that a
mixture of iron filings and sulphur heated
together combine to form ferrous sulphide
which in turn liberates sulphuretted hydro-
gen gas on treatment with hydrochloric
acid. Selenium behaves in an identical
manner forming first ferrous selenide and
then reacting with acid to yield an evil
smelling poisonous gas-hydrogen selenide.

Red precipitated selenium is made by
dissolving selenium in warm nitric acid,
cooling the solution and then passing
sulphur dioxide gas through it. Red
amorphous selenium is thrown out as a fine
powder.

At this point we may leave the chemical
aspect of the substance and turn to a
consideration of its light sensitive properties

MICA

TM., 14M.114=1041M.04114 IIIIIMINIIMI

1I By J. R. FENNESSY
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WINDING OF TWO
a PARALLEL WIRES

FOIL

TERMINALS

Fig. 3.-So called condenser type cell (coat-
ing omitted for clearness).

-properties which for years attracted
research workers who sought to turn them
to account in television systems.

Light Sensitivity
Many years ago an engineer engaged in

development work at a cable station
discovered quite accidentally that the
selenium rods he was using as' high resist-
ances in the cable system showed large

=I*

Fig.

I
I SEdUREDTO depends on the manner in which
I TERMINALS. this process is carried out, the

following instructions must be care-
fully followed. The selenium, placed in a
porcelain basin,is gently heated over a
bunsen flame until it becomes a molten
tacky mass. At this stage the flame is lowered

selenium from a chemist.It is preferable
in the form of black powder although either
the stick or crystalline form may be used.
The next step is to cut a rectangular piece
of thin slate about lin. by 1 lin. with a
smooth surface. The two longer sides are

notched throughout their length to a
depth of about 1/32in. with a
three -cornered file, as many notches
as possible being. cut,the number
being the same on each side.It is a
good plan to mark off the slate panel

first with a needle and
TERMINALS ruler as this -will ensure

the notches being in line
and equal in number on each
edge. The panel is now wound
from end to end with two
wires always running parallel

but at no point coming into contact
with each other.. The purpose of the
notches is to facilitate the winding
process and to prevent a short circuit

between the two wires (or more technical-
ly-the electrodes). Fig. 1 shows a cell ready
for coating and Fig. 2 the parallel winding.

The best wire to use is either gold or plati-
num but as the price of these is prohibitive,
copper must suffice for the modest amateur.
The thickness is not critical-between 34 and
40 s.w.g., and the surface must be clean and
bright. Two terminals are attached to one
end of the cell and to these are connected
one end of each winding. The two loose ends
of the winding at the opposite side of the
cell should not be left free but should be

secured by means of wax or some
similar non -conducting substance.
It now remains to apply a coating
of selenium to the article, and as the
successful operation of the cell.

SLATE
BASE

2.-Sketch showing system of
parallel winding employed.

variations in total resistance when light
fell upon them. It is claimed that the
discoverer was Willoughby Smith.There
can be no question that Smith was well
informed on the subject as we find him
experimenting with 'selenium in the year
or two which followed. The effect of the
discovery and subsequent investigations
was to prove that light was capable of
producing an electrical effect of far reaching
possibilities. In view of more recent
knowledge regarding selenium and its
limitations it is evident that the early hopes
of its future applications have in many
instances proved unjustified for reasons
shortly to be discussed.

Row to Make a Selenium Cell
A selenium cell is easily made and requires

little outlay, in fact with the exception of
the selenium which must be purchased, the
remainder of the kit will be found in any
amateur's junk box. Obtain a little

and the heating continued very gently indeed
until the consistency of the selenium is
such that it
may be spread
thinly and
evenly with a
glass spatula
over the wires
on one side of
the cell. A
thick, patchy
surface is use-
less and, if this
is_the result on
the first at-
tempt, t h e
best course is
to rewind the
cell and coat
it afresh. A
good surfaCe
having been
spread, the cell
must be an-
nealed. This is
accomplished
(Ctd. on page 554)

SPLIT MATCH -STICK
SEPARATORS

OIL

FOIL.

Fig. 4.-An assembly of
electrolytic cell elements.
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ALL the value of skilful craftsmanship
expended on the building of a
brand new set can be discounted,

if manipulation of the necessary controls
is not thoroughly understood. Acquiring
this knowledge is not a matter of reading
a few notes, but comes from an intelligent
interpretation of the set's functioning to-
gether with a few hours spent in becoming
quite at home with those panel knobs.

Do not be disappointed, therefore, if
the set fails to please you 100 per cent.
straight away ; give the receiver a fair
chance and it will return the compliment.
As far as this particular receiver is con-
cerned, there is really only a little know-
ledge that must be assimilated originally-
the flair for " running round the dial "
comes quite soon.

First of all insert the three mains valves
into their correct positions, D.C./S.G. in
socket on left nearest the panel, D.C./H.L.
just behind, and the D.C./PEN. in the re-
maining holder. Do not forget to add the
connections from the flex leads to the S.G.
anode and the pentode screening grid.
Your aerial, earth, and loud -speaker to
the terminals so marked, clip on the twin
fuse cover and connect the set to the mains
supply via the lead made up for the purpose.
Before switching on see that the coil
covers are firmly registered in place with
the base, and cover slots connecting.

Set your coil switch to either long or
medium -waves as desired for the first
test, the reaction control at minimum,
and the volume control potentiometer
about midway, as also should be the tone
control potentiometer and filament current
resistance knob. With your eye on the
ammeter, switch on the mains, note whether
the meter needle moves in its correct
direction, that is, to the right. If it moves
to the left switch off immediately and
reverse the mains -plug, for obviously with
D.C. mains working we have to consider
positive and negative polarity, a factor
which does not arise with A.C. mains
working.

Speedily adjust the variable filament
resistance so that the ammeter correctly
registers the filament current, that is, half
an ampere, and you will notice that as the
" breakdown " resistances warm up slightly,
the current drops somewhat owing to the
corresponding increase in resistance. It
will be a matter of a few minutes for this
slight fluctuation to settle down, but the
set will be_" fully alive " after the passage
of some thirty to forty-five seconds from the
moment of switching on.

Your local station can, therefore, be
tuned in after this lapse of time by turning
the larger of the pair of tuning knobs.
When tuned in, a fine adjustment is made

PRACTICAL WIRELESS
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by a slight movement of the
smaller knob. This alters the capacity value
of a single plate vernier condenser on the
aerial side, and is sufficient to correct any
irregularities that might be present in the
ganging. I found no necessity for an extra
trimmer in the second condenser section, and,
in the special condenser made up for me
by Polar, this was not included.

The neat appearance of the receiver
may be seen from this illustration.

When tuned in to the local station the
full value of the input volume control (our
potentiometer -aerial feed) will be found.
It is particularly smooth in operation and
is a method which needs to be tried to be
appreciated. Then again on your local
you can see for yourself how valuable it is
to have a tone -control functioning in con-
junction with the transformer. This is the
knob in the bottom right-hand corner. The
component in question has been dealt
with very fully before in this journal, but

for the uninitiated let me say briefly that
adjusting the knob position of the potentio-
meter enables a correction to be effected
which will overcome defects in quality due
to lack of treble or bass in a loud -speaker.
It brings about a more natural tone, and
permits the listener to suit his own tastes
in reproduction according to the nature of
the item which is being listened to at any

one time.
Searching for stations

follows quite normal prac-
tice and is the same both on
medium and long waves.
The input volume -control
is set at maximum, and
starting with the tuning
condenser at zero, the dial
is moved round slowly
(coarse tuning knob-that
is, the large centre one)
while the set is kept in its
most sensitive condition
(near oscillation point) with
the other hand on the
reaction -control. If. pre-
ferred, the set can be made
to oscillate and the
familiar " tweet " listened
for. As soon as this is

heard, turn back the reaction control
slightly and make any readjustments on
the tuning through the medium of the
fine tuning control (small centre one).
The art of station -tuning and final adjust-
ments according to taste will soon come to
you, and in any case when you hear your
first station you cannot fail to be impressed
with the complete absence of hum (generally
a " prominent " feature in D.C. mains
sets) and the first-class quality of reproduc-
tion.

COMPONENT'S FOR THE D.C. ACE.
 One .0005 mfd. Polar Uniknob Variable Condenser One 3 ohm resistance (special type, see last week's

(Special type, with insulated rotor).
Two .0001 mfd. Type 34 fixed condensers (T.C.C.).
One .0003 mfd. Type 34 fixed condenser (T.C.C.).
One .001 mfd. Type 34 fixed condenser (T.C.C.).
One .01 mfd. mica condenser (Lissen).
One .25 mfd. Type 50 fixed condenser (T.C.C.).
One 1.0 mfd. Type 50 fixed condenser (T.C.C.).
Two 2.0 mfd. Type 50 fixed condensers (T.C.C.).
One 2.0 mid Non inductive fixed condenser type

LDAA (Dubilier).
Two Type BESS Block condensers (2 and 2 mfd.)

(Dubilier).
One .0003 mid. Polar reaction condenser, compact

type.
One .001 mid. (max.) Lewcodensor (Type 0).
One 4 mfd. Power Mansbridge Type Peak Condenser

(800 volt D.C.).
One 50,000 ohm Lewcos potentiometer.
Three 50,000 ohm Varley tag resistances.
One 15,000 ohm Varley tag resistance.

 Two 30,000 ohm Lissen wire wound resistances.
One 10,000 ohm Lissen wire wound resistance.
One 5,000 ohm Lissen wire wound resistance.
One 1 megobm grid leak with wire ends (Lissen).
One 330 ohm Heavy duty resistance (Bulgin).

. . . .

Issue (Wearite).
One 200 ohm resistance (special type, see last week's I.

issue) (Wearite).
One 250 ohm 50 watt variable resistance (Rotor

Electric).
One 4 megohms graded potentiometer (Multi -tone).
One General Purpose L.F. Choke (Lissen).
One Hypercore smoothing and output choke (R.I.),
One i henry ?,,, amp L.F. Choke (special type, see last'

week's issue) (Lewcos).
One Bulgin Screened Grid H.F. Choke.
One Wearite H.F. Choke Type HFPA.
Four Type B Belling Lee Terminals marked aerial,

earth, input, and output.
two Belling Lee Terminal Mounts.
One Colvern KTF Coil.
One Colvern KGR Coil. 2

One Multitone L.F. Transformer.
One Panel Mounting moving coil Ferranti ammeter

O.D. 0.75 A range.
Three (W.B.) Sub baseboard valve -holders.
Two Belling Lee S.G. anode connector,.
One Belling Lee mains plug I amp fuse.
One ebonite panel 18in. by 9in. by iin. I

One baseboard (see last week's issue), screws and
Glazite.
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IN the course of my daily round, it falls
to my lot to deal with large numbers
of queries from users of mains -units,

and some to these queries are frequently
repeated.

The most common of these queries is
that regarding the correct switching
sequence. The answer is, when switching
on, L.T. first, and then H.T. When switch-
ing off, reverse the procedure, H.T. first,
and then L.T. The reason for this is that
if the H.T. current is switched on before
the -L.T., the valve filaments are cold,
and there is no actual H.T. circuit, the
result being that the voltage stores up in
the condensers in the unit. ,Thus abnorm-
ally high -peak voltages occur which are
likely to cause premature failure of the
condensers, and, furthermore, the momen-
tary surge of current released from the
t h e condensers
when the L.T. is
switched on is not
good for the
valves. Actually,
this point is much
more important in

Fig. I-Connecting nnit and battery
in parallel.

the case of an A.C. unit than a D.C. unit,
as in the latter case the voltage cannot
build up to more than the mains input
voltage, but even so, it is not wise to leave
the unit connected to the mains for long
periods with the L.T. switched off.

Another point regarding D.C. units is
the fact that, upon connecting the unit
to the set, the metal parts of the set often
become " live " to the touch. This is
merely due to the fact that the supply -
main to the house in which the unit is
used happens to be on the positive -earthed
side of the D.C. three -wire system, the
consequence being that the negative side
of the set is at a potential above earth
equal to the mains input voltage. If,
therefore, you find that you can get a
slight shock from the metal panel or grub -

Fig. 2a.-Theoretical circuit of Fig. 2.
114=141=1
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screws of the slow-motion
dials, this does not indi-
cate a fault in the unit
-it is merely due to a
peculiarity in the supply
and has no bearing what-
ever upon the electrical
performance of the unit.
Furthermore, on D.C.
mains, a small condenser,
should be connected be-
tween the- set and the
lead-in to prevent damage
in the case of the aerial
falling to the ground.
The . condenser should be
a good -quality compo-
nent, and if a capacity of
not less than .005 is used, tuning will not
be affected-a smaller condenser may, of
course, improve selectivity also.

Increasing Output from an A.C. Unit
The next point on which there appears

to be much misapprehension is the question
of increasing output from
an A.C. unit. Quite a
number of people are under
the impression that this job

entails the r e-
moval of a resist-
a n c e. Unfortun-
ately, this is not
so, and to increase
the output is
usually quite an
expensive proposi-
tion. The maximum
output is depen-
dent entirely upon
the type of metal -
rectifier used, and
of course, the
secondary of the
mains transformer

is wound to the rectifier used.
Therefore to increase the D.C. output
it is necessary to use a larger rectifier,
and also to re -wind or replace the
transformer with one to suit the larger
rectifier. In addition, it may also be
necessary to replace the smoothing choke
with a larger component which will handle
the increased D.C: current without saturat-
ing. Therefore, to get a few more milliamps
the transformer, rectifier and choke have
to be replaced, which is hardly an economi-
cal proposition. There are two ways out
of the difficulty, first, to use a dry battery
in conjunction with the unit, and, secondly,
to use another small unit in addition to the
existing unit.

Suppose the unit is rated to give 15
milliamps, and the output valve required
about this current, then the entire output
from the unit can be fed to the power valve,
using a dry battery to feed the S.G. and
detector valves. As these two valves
will not require more than, say, 5 milliamps,
a super -capacity battery is not necessary,
and owing to the light load, the battery
will give a very long service. The con-
nections are shown in Fig. 1.

On the other hand, if the receiver has
three or four valves before the output
valve, as in the case of a superhet, these
valves may require between them nearly
as much as the last valve, in which case
it is better to use another small unit for
supplying that H.T. current. It is merely
necessary to connect the negative sockets
together and use the positive tappings as Fig. 3.-Variable " free gi

of Special Interes
Operating Battery S

By AS':
required. The connections are exactly
the same as those in Fig. 1, except of course,
that a unit is used in place of the dry
battery. The two flex leads to the mains
can be taken to one adaptor for the sake
of convenience-on A.C. it does not matter
which way round the leads are connected.

PENTODE VA

match
If, when using the first
arrangement, instability
becomes evident, this is
really due to insufficient
decoupling in the receiver,
but ra 2 mfd. condenser*
connected directly across negative and
positive of the battery usually has the
desired result.

Increasing Output of a D.C. Unit
In the ease of a D.C. unit it is often

possible to increase the output quite easily
and cheaply, as in most cases the maximum
output is limited by a resistance, usually
in the negative lead. By decreasing the
value of this resistance, the maximum
output is automatically increased. For
example, in a 20 milliamp unit, this  re-
sistance may have a value of some 2,500
ohms, but by reducing
this value to 2,000 ohms,
the output would b e
increased to 30 milliamps.

 25 MEC. OECOUP
RESISTANCE
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a0 Those Readers
Sets from the Mains

.STRAL

The actual resistance required is arrived
at by dividing the surplus voltage by
the required current. For example, as-
sume the mains input to be 230 volts and an
output of 150 volts at 30 milliamps is
required, the equation is R= 8° amp. which
is about 2,650 ohms .03 from which

must be deduct-
ed the D.C.
resistance of the
smoothing
choke.

The question
of choke induct -

500n BIAS HT-RESISTANCE

VALVEHOLDER

iPLINO

L.T.-

1 MFD. DECOUPLINO
CONDENSER

Fig. 2.-Free grid bias for battery
pentode. R-503 ohm bias res.
r-.25 meg. decoupling res. C-I

mfd. decoupling eon.!

ance still has to be taken into consideration,
and, therefore, before altering the resistance
value, the manufacturer of the unit should
be approached regarding the question of
whether the existing choke will carry the
additional 'current without saturating.
A better choke may be necessary, but as
the choke possesses D.C. resistance it must
be born in mind that if the hew choke has a
higher or lower D.C. resistance, the effect
will be similar to altering the value of the
mains resistance. In other words, the use
of a lower D.C. resistance choke will in
itself increase the output to some extent.

Ie Adjustment Necessary for Altered Mains
HT, Voltage

The primary windings of
modern maims

Eit, transformers are ,

bias.

..imovmept Fmailame,etax.ememre eemeee)eamee Am.

of course, tapped so that
the unit can readily be
adjusted for use on various
voltages, usually between
200 and 250 volts. Many
people who possess units
wound for 100 -volt and
200 -volt mains are now
faced with the difficulty
that their mains have
been, or are going to be,
changed to the universal
230 volts, and conse-
quently their units -must
be modified for use on
the higher supply. There
are two ways of over-
coming this difficulty-

one is to return the unit to the manu-
facturer, who will replace the trans-
former and charge accordingly, and the
other is to insert a voltage -absorbing
resistance in one side of the mains -lead, so
that although the mains are 230 volts, the
actual -input to the unit remains at the
original 100 or 200 volts. It is a simple
matter to work out resistance values where
the supply is direct current, but where the
supply ds A.C. the matter is not quite
so simple. However, the method given
here will give a sufficiently
accurate value for all normal
purposes.

The first step is to find the
total wattage of the second-
ary windings. Take, for
example, the case of a unit
employing valve rectification,
having a D.C. output of
20 milliamps at 150 volts.
Wattage is the product of
voltage and amperage, and
therefore the wattage of
the filament circuit is 4
volts at 1 amp., which is, of
course, 4 watts. The ILT. circuit will be
150 volts x 1 amps., which is three watts,

1 50
i.e., a total load of 7 watts. We must,
however, make allowance for transformer
losses, and this is where there is possibility
of some error as this is an unknown quantity,
but, generally speaking, it is safe to assume
this figure at 30 per cent., which brings the
total secondary wattage to about 9 watts.

The next step is to determine the current
which should flow through the primary,
and this is computed by dividing the
secondary wattage by the mains voltage.
In our assumed case, the primary current
is given by the fraction 9 amps. which,

2301
boiled down, comes to about 39 milliamps.
Now the value of the resistance required to
absorb the surplus voltage is arrived at
by dividing the surplus voltage by the
primary current. The primary is wound
for, say, 100 volts, and the mains input
is 230 volts, therefore we require to drop
130 volts, which has to be divided by the
primary current thus : 130 x 1,000, which

39
is about 2,500 ohms. If the unit were
already wound for 200 volts, then the
resistance would obviously require to be
only about 750 ohms.

Here is another point which is con-
tinually cropping up, automatic grid bias
with a battery set and a mains unit.
Some units are provided with special
tappings for .grid bias, but where these are

HMD-1}1.11.11i1

FIXED
RESISTANCE

not fitted, it is not a difficult matter to
arrange for free G.B. Unfortunately, so-
called " free " grid bias is not actually free,
as any volts which may, be used for this
purpose are deducted from the H.T. volts.

Free grid bias is merely the use of the
voltage difference between the, ends of a
resistance in the negative lead. The
resistance should be connected between
the grid circuit of the output valve and
H.T. negative as shown- in Fig. 2. The
correct value for the majority -of battery
pentodes is 500 ohms. A condenser must
in all cases be shunted across the 'resistane,e
to prevent instability. If you do not
wish to interfere with the wiring of the
receiver, then a G.B. tapping can be provided
direct from the unit, by connecting a
variable resistance between H.T. negative
on the set and H.T. negative on the unit
as shown in Fig. 3.

RI%
VAR

1AR.H LE

41;0.

VARIABLE
RESISTANCE

Fig. 4 - Met hod
of obtaining three
tappings from

power socket.

Another query is how to provide additional
tappings from a unit, either variable or fixed.
This is a simple matter, the output from
the powelsocket can be split up into three
tappings, variable or fixed as desired. The
connections are shown in Fig. 4 ; two addi-
tional tappings are shown,rone fixed and one
variable. The condensers should be at
least 2 mfd. each.

Many of the units now on the market
incorporate trickle -chargers for charging
L.T. accumulators from the mains. If
the accumulator is allowed to become
completely discharged, the trickle -charger
cannot be expected to charge it up again in
a few hours. The usual trickle -charger
rate is .5 amp., and it will be obvious that
in the case of a discharged 30 actual -amp. -
hour accumulator, the trickle -charger will
take 60 hours to charge it up, or- allowing
for losses in the accumulator, about
80 hours. The trickle -charger is not
intended to be used in this way. The
accumulator should first of all be fully
charged from some external source.

The result of a test which I recently
took on several representative makes of
units, revealed the average current con-
sumption of a 20 milliamp A.C. unit to be
six watts, a 20 milliamp D.C. unit four
watts, and a .5 amp. trickle -charger twelve
watts. As there are one thousand watts
to a unit of electricity, obviously, the A.C.
unit would give about 170 hours for one
unit, at an average cost of, say, 4d.

HIM11111,114M11.1
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tillVIEWS ON
CEIVIERS

IT is an undoubted fact that the super-
heterodyne receiver is daily increasing
in popularity, and with the increasing

chaos in the ether, this is the only type of
receiver which can be relied upon to furnish
" perfect " reception of many stations at
any time of the day or night. The time
has now gone when the quality claims of
the superhet could!be questioned. Pro-
vided the design is correct the old-fashioned
whistles all round the dial can also be
completely eliminated, In fact, in
handling a really well -designed, modern
receiver of this type, it should be im-
possible to tell whether or not an
ordinary " straight " receiver is being
used. The latest receiver of this type
to be placed on the market is shown
on this page, and we have had the
pleasure of examining it in detail
and seeing just how far the good
manufacturer can go in the way of
producing a receiver which can justly
be called the last word, at a price
which will undoubtedly soon render
the so-called " straight " receiver
obsolete.
Attractive Appearance

Before passing on to the actual
circuit design of this set it is essential
to remark upon the really good design
which is incorporated in cabinet work,
actual layout, and design of controls.
As may be seen, there are two tuning
scales, one for the medium waves and
one for the long waves. Each of these
is separately illuminated, and operation
of the wave -change switch illuminates The attractive lines of the H.M.V. Supeihet Selective
the appropriate scale. This is of the Five (Model 438 A.C.). is apparent from this photo -
only really useful type, namely the graph.
straight-line. This type of scale,
when engraved with the names of stations date. The circuit consists of an S.G.
or frequency in kilocycles, enables the tun-
ing point for a station to be seen at a glance, variable -mu I.F. stage, linear grid rectifier,
and the pointer adjusted to that spot in and Pentode output stage. A gramophone
the shortest possible time. We venture to pick-up may be left permanently con -
prophesy that by next season the partially- nected to the receiver, and the operation
obscured dial, showing through a small of the mains selector switch will enable
window, will have passed out of existence. record music to be produced when desired
However, this receiver also employs a without the necessity of making extra
clean loud -speaker grille, no old-fashioned connections. The input circuit is of the
fancy fretwork being employed to harbour band-pass type, which ensures the almost
dust or give rise to rattling. From the complete absence of second -channel inter -
back, the layout of the coils, valves, etc., ference when not using a signal H.F. stage.
is just as modern, and with the choice wood In addition, a patented feature is incor-
which is employed for the cabinet work porated which acts in a different manner
the receiver may take its place in any home on both long and short waves, so that in
without being obtrusive or out of place. this particular model it is possible to tune

right through the scale on either wave -
The Circuit band, and unless the user is an expert

Now to proceed to the circuit, which he would not hear a single " second -channel
employs only five valves, including the whistle." In any case, the ordinary listener
rectifier. The manufacturers inform us will be unaware of their presence. Orthodox
that the first experimental models of this arrangements are employed to couple the
receiver were produced as far back as I.F. stage and second detector stage, but
March, 1932, so that it is quite conceivable in the anode circuit of the latter are no
that there is nothing which can be done to less than four resistances in series. These
improve this particular circuit. When a are arranged not only as voltage droppers
firm spends over twelve months in per- and decouplers, but with the condensers
fecting a design the user can rest assured which are chosen complete isolation of the

H.F. currents has been obtained, and the
L.F. stage rendered immune from troubles
which often arise in a superhet circuit with
inadequatelli.F. filtering. The L.F. coupling
is by means of a parallel ed auto -trans-
former, in series with which is a clever
tone -control circuit. This operates to give
a really sharp cut-off at about 5,000 cycles,
and thus reduces needle -scratch when using
gramophone records, and heterodyne
whistles which sometimes are received with
a signal.

H.M.V.
SELECTIVE FIVE
(Model 438 A.C.)
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that every refinement has been included,
and that, provided no revolutionary new
developments come along, he has a receiver
which will take some time to go out of

Actual Results
When tested, we used the mains aerial,

which is of the usual " condenser in the
mains lead " type, and several continental
stations were received by this aerial alone.
When connected to a good outside aerial,
practically all of the worth -while stations
may be heard, many of them in broad
daylight. Tuning is, of course, of the
utmost simplicity, and there are no knacks
or tricky adjustments to be carried out.
The tone control acts in a most interesting
manner, enabling any tone to be produced

to suit the requirements of the in-
dividual listener. The volume control,
too, produces a very smooth control
over the output, which may be varied
from the full 2 watts to a mere whisper,
although in the latter position, on the
particular mains which were used,
the hum was louder than the signal.
It is, of course, never necessary to cut
down the volume to this extent. The
particular loud -speaker which is fitted
gives a very well-balanced output, free
from boominess and characterized by
that " forwardness " which is asso-
ciated with the receivers produced by
the H.M.V. factory. In spite of all
the above good points, there is still
one other which will interest every,
reader, and that is the price. Fifteen
guineas is all that is asked for this
complete receiver, and when it is
remembered that less than a year
ago a battery receiver, exclusive of
batteries cost as much, it will be
appreciated that the manufacturers
have endeavoured and succeeded "
in producing a receiver which will
find a most ready market.

For those who require it this chassis
is also obtainable in a radio -gram
cabinet, and the pick-up and other

gramophone apparatus is already mounted
and connected in circuit. Details concerning
this radio -gram will be given, on this page
in due course. The performance is, of
course, of the same order as is obtained
with this particular receiver.

I FLM.V. SUPERHET SELECTIVE FIVE
RECEIVER Model (438 A.C.)

MAKERS; The Gramophone Company, i
Ltd.

I SPECIFICATION : Four !valve SuPer- I
het., with valve rectifier. S.G. com-
butedNetector-oscillator ; variable -mu
I.F.'stage ; linear grid detector and Pentode
output stage. Adjustable tone control,
and combined volume -control, acting
on either radio or gramophone. Mains
energized loud - speaker. Second -
channel whistles reduced to an absolute
minimum. Straight-line scales for

I each wave -band, each separately Mu-

! TEST REPORT : Reception of dozens of
i stations, with the greatest facility, on
I either wave -band in daylight and

practically any worth -while station at
I night. Quality of reproduction ad-

justable to suit any requirement
characterized by " forwardness " and
yeTuPxleeteinsatbrsuemnecent.of resonances. A

IPRICE : 15 guineas.

minated.
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Neutrodyne Circuit
A receiving circuit designed to neutra-

1 lise the inter -electrode capacity of high -
!frequency valves and so prevent H.F.

howling. It is now no longer used owing
! to the introduction of the screen -grid

valve, in which the neutralizing is carried
out in the valve itself by internal screen-
ing. See INTER -ELECTRODE CAPA-
CITY
Nickel Iron

An alloy of iron used for making the
i cores of transformers, chokes, etc. It
I derives its name from the fact that its

constituents are chiefly iron and a small
proportion of nickel.

Moe.

CONNECTING
WIRES

SOLDER CONNECTING
EACH TURN OF FOIL

Fig. l.-(Top): A paper condenser which
would be inductive, the connections being
taken from the ends only of the foil. That
shown below is non -inductive since each turn

of foil is connected.

One of the chief advantages of nickel
iron over ordinary iron as the material
for the cores of transformers and chokes is
that less turns of wire are necessary for

f a given inductance. This means that
the whole instrument can be made smaller
than when iron is used. (See TRANS-
FORMER.)
Nodon Rectifier

! A chemical rectifier consisting of an
I aluminium rod and a lead plate immersed
in a solution of ammonium phosphate.

! It is used for converting alternating
i current into direct current and is chiefly

employed for charging accumulators from
i alternating current mains. Usually four

of these rectifiers are used connected in
the form of a bridge circuit.
Non -Conductor

A substance which will not permit the

PRACTICAL WIRELESS

THE EASY ROAD
TO RADIO

I THE BEGINNER'S A B C OF

passage of an electric current. An insu-
lator is a non-conductor. (See also
CONDUCTOR.)

Non -Inductive Condenser
A condenser with negligible inductance.

Fixed condensers made of flat metal
plates or foil are non -inductive, but
those made by rolling up two strips of
tin foil separated by waxed paper are
inductive unless each turn of the protru-
ding foil at each end is connected to the
terminals. If only one connection is
taken from each strip, then the rolled -up
strip acts like a tuning -coil or inductance.
This may impair the efficiency of the
condenser at certain frequencies. Fig. 1
shows how the ends of the foil in a non -
inductive paper condenser are soldered
together.

Non -Inductive Resistance
A resistance with negligible inductance.

Composition resistances come under this
heading, but all wire resistances wound
in the form of a coil are inductive to a
greater or lesser degree. There are,
however, special non -inductive wire -
wound resistances in which the wire is
wound back on itself so that the induct-
ance of one turn neutralizes that of the
next. The total inductance is thus negli-
gible. (See Fig. 2.)

Ohm
The practical unit of resistance.

Ohm's Law
A knowledge of this law is essential

for the working out of a great number of
the simple wireless calculations.

It is usually stated in the following
form : I = fT where I = current, E
E.M.F. or voltage, and R = the resistance
of the circuit in question. It follows that
where two of the quantities are known,
the third is easily deterinined.

For example, if it is desired to find out
the current passing through the filament
of a valve when the voltage across it is
2 volts and when the resistance of the
filament is- 10 ohms, then we apply
Ohm's Law thus : I = ; That is,
I = 1.6, that is .2 amp. This is an
example where the current in the' circuit
is the unknown quantity. If it is desired
to determine the resistance, then the law
may be expressed thus : R = t or again,
if the voltage is the unknown quantity,
the expression becomes E = IR.
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There are many other cases where
Ohm's Law is used, such as in the working
out of the value of voltage dropping
resistance, anode resistances, the current
in the anode circuit of a valve, and the
voltage dropped across grid -bias resist- i
antes, etc., etc.
Open Circuit

A circuit which is not continuous and
therefore, one through which current !
cannot flow.
Oscillations

When wireless waves strike the aerial
of a receiver they set up electrical oscil-
lations in the aerial circuit (the aerial I
tuning coil and condenser). These oscil-
lations are simply electrical currents
moving backwards and forwards very
quickly, or at a high frequency, as it is
called. They are dependent for their
maintenance on the energy supplied by
the transmitting station, in other words, 1
on the incoming waves and also on the !
aerial circuit being tuned to those waves.
Of course, if the transmitter stops
radiating then the circuit ceases to oscil-
late. The fact that the oscillations die i
down in this way as soon as the outside
source of energy is removed is due to the
resistance of the circuit. There is a way,
however, of overcoming the resistance.
It consists of utilising some of the energy
in the anode circuit of one of the valves. I
This is transferred to the aerial circuit
by a reaction coil, or some such device.
The circuit will thenioscillate continuously,
whether the outside source of energy be I
continued or not. -

When a receiver is said to be oscillating x;
it means that the energy supplied by 1
the reaction device is more than sufficient
to overcome the resistance of the aerial
circuit, so that the surplus energy is
radiated from the aerial in the form of
wireless waves. In other words, the

(I) 520 (orio
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Fig. 2.-Above : Type of resistance which is!
inductive. Centre : How the wire is wound
in a non -inductive wire resistance, and I
Below : Two other non -inductive resistances.

WIRELESS TERMS (Continued)
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Fig.) 3.-Above : Shows a set of lamps connected
in parallel. Below is shown the series arrangement.

See Parallel Connections.
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difference between the two arrangements
is illustrated in Fig. 3. Here electric

lamps are the pieces of apparatus
and a battery the source of supply.
It is also possible to combine the
two methods. This is called series

parallel connection. Fig. 3 illustrates the
difference between series and parallel
connections.

In the case of the parallel arrangement
the total current is shared between each
of the lamps according to their respective

resistances. Thus, a low resis-

receiver acts as a miniature transmitting
I station.

ThiS is why a receiver which is oscil-
lating violently will cause interference
with neighbouring sets. The squeals
and howls produced when the tuning

a dial is turned are caused by the waves
which are being produced by the set

A combining with or heterodyning those
I radiated by the various transmitting

stations " on the air " at the tune. Due
care should always be exercised in

Ithe handling of the reaction control

7to
see that this sort of thing does not

occur. It is quite a mistaken idea
I that louder signals or greater range

will be attained by tuning the reac-
str tion " full on," since there is no

increase in selectivity beyond the
a point where the self oscillation begins

to take place, only the introduction
of frightful distortion. It is usually
easy to tell when the danger line is

! being approached by the fact that as
the reaction control is advanced and
the signals built up in volume, a

7 point is reached where a slight rush -
I ing noise manifests itself. With

some sets, however, there is scarcely
any warning beyond a sudden
" plop." This is due to poor design
or the fitting of unsuitable valves or
batteries.

See also REACTION.

Oscillator Valve
The valve in a superheterodyne re-

ceiver which is used to produce the local
1 oscillations necessary with this type of
7 receiver.

Oscillograph
An instrument for recording the shape

of alternating current impulses or waves,
and particularly those of high -frequency

; currents.

I Pancake Coil
A flat type of tuning coil or inductance

a now practically obsolete.

! Parallel Connections
When connecting two or more pieces of

t apparatus, such as lamps, valves, resis-
tances, condensers, etc., to one source of
electrical supply they may either be

; jointed together in the form of a chain
and then the two ends connected to the
I supply or they can be connected each one
separately to the supply. The former
system is known as connection in series,
the latter as connected in parallel. The

circuit.

tance lamp would pass more
current than another of higher
resistance. With the series
arrangement on the other hand,
the current through each lamp is
the same, but the voltage across
each one depends on its resistance
and the number of lamps in

Pentagrid
A valve having five grids.

Pentode
A valve with a total of five electrodes,

namely, filament, plate and three grids.
It is remarkable for its amplifying proper.

Permeability
This may be described as the magnetic

conductivity of a material. A substance a
which offers a ready path for magnetic .7
lines of force is said to haves a high j
permeability. Substances such as air, a
glass, paper, and the majority of metals
have a permeability of unity, whereas i
ferrous substances have a higher value. I
The highest values are found in certain
special iron and steel alloys, such as the
nickel iron which is used for the cores of
transformers. So much easier is it for the
lines of force to pass through the iron core a
of a transformer that practically none is -
radiated out into the space beyond the
core. High permeability is one of the
desirable properties of the core of a low -
frequency transformer or choke.

Phosphor Bronze
An alloy of copper, tin and phos-

phorus. It has greater tensile strength
than pure copper, but is equally good
regarding electrical conductivity, and
thus makes a very suitable material for
aerial wire.

I

Photo Electric Cell
A device which alters its resistance !

according to the intensity of the
light falling upon it. In appearance !
it is somewhat like an electric bulb,
and its chief use is in connection
with television and talkies.
Pick -Up

See GRAMOPHONE PICK-UP.

Fig. 4.-Two examples of permanent magnets. That on
the left is as used in a moving -iron loud -speaker, while the

one on the right is from a moving -coil speaker.

ties, having a very high rate of mutual
conductance.

The commonest type of pentode is a
low frequency valve, its use being limited
almost entirely to the output stage of
the receiver, where it may be connected
either alone or in push-pull with another
similar valve.

The H.F. pentode is a recent introduc-
tion, and is a modified version for use in
H.F. circuits. It has certain advantages
over the more orthodox screen -grid
valve.

Permanent Magnet
A magnet which retains its magnetism

indefinitely. Usually a special steel such
as ;cobalt steel is employed. Permanent
magnets tend to lose their magnetism
if the gap between the poles is very wide.
If a " keeper," which is merely a piece
of soft iron, is placed across the gap this
loss is greatly minimized. Blows with a
hammer, dropping the magnet, or heating
the steel will cause rapid deterioration.
For this reason it always pays to handle
permanent magnet loud -speakers with the
utmost care, as apart from other damage,
dropping them may demagnetize the
magnet.

Plate
Another name for the anode of a

valve. Inl a receiving valve it is -
usually a small box -shaped or
cylindrical structure. In the centre a
is placed the filament or cathode and 7

Ibetween theltwo is the grid or grids
consisting usually of wire mesh. Fig.
5 shows a typical plate in a receiving
valve.

In the ordinary type of valve the a
plate is enclosed in a glass bulb
which is exhausted of all air, but in f
the new Catkin type of valve the

plate itself forms the envelope of the valve. I
Plate Circuit
IrThat part of the circuit of a wireless
set between .the plate or anode of a valve 1.
and the H.T.
supply. 'LATE

Plate Voltage
The voltage

applied to the
anode or plate of
a valve in order
to make it posi-
tive in respect to
the filament or
cathode. T h e
plate voltage is
derived from the
H.T. battery for
mains unit. It is
not I necessarily
the full voltage of
the battery or
unit since some
drop in voltage
occurs across any
impedance in the
anode circuit,such
as the primary of
a transformer, or Fig. 5.-Valve cut away
other component. to show the plate.
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Converting a Short - Wave
Receiver-

IT is well known that for reception on
the short, and more particularly ultra -

short, waves, the super -regenerative
type of receiver offers several distinct
advahtages over the more orthodox type.

For example, by the use of the super -
regenerative principle it is possible to make

-with the simplest apparatus a receiver with
enormous amplification, and consequently
great sensitivity.

The super -regenerative type of receiver is
not as selective as the more usual type, but
this is not necessarily a disadvantage at the
present state of short-wave work, where it
proves of great assistance in searching
for stations in the very large fre-
quency bands involved. Before deal-
ing with the practical details of 7, ko-4.

converting short-wave receivers to this
principle, let us consider the super -re-
generative principle from a theoretical
point of view.

The Super -regenerative --Principle.
As the retro-action control on a pormal

detector valve is increased, the negative
resistance injected into the grid circuit tends
to neutralise the positive resistance present.

A point is reached where the positive
resistance present is equal to the negative
resistance injected into the circuit by the
feed -back and the effective resultant resist-
ance will be zero.

If the retro-action be increased above this
point, the resultant resistance would be
negative. If a signal be applied to the
tuned grid circuit when the resultant
resistance is positive, this signal will be
damped due to energy loss in the positive
resistance.

If signals were applied at the point
where the resultant resistance of
the circuit were negative, the signals

0 would build up to a maximum value
limited only by the characteristics of
the valve,tbut due to the fact that
the resultant resistance is negative
these oscillations will continue after
the applied signal has ceased, and
this is a condition of self -oscillation
and will be familiar to anyone who
has handled an oscillating receiver,
being a condition in which it is
impossible to satisfactorily receive
signals.

Suppose now the signal were ap-
plied at the point where the positive
and negative resistance are equal,
giving an effective resistance of zero,
we should then have a receiver of
remarkable high -frequency proper-
ties, as any signal, no matter how
small, would en -use oscillations to
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-How to Adapt it to the Super -

Regenerative Principle

build up to a limit dependant upon the
characteristics of the valve, and yet at the
same time as the effective resistance is
zero, the oscillations should follow the
original wave form.

This receiver would suffer from the dis-
advantages that any atmospheric or elec-
trical change in the circuit would also
cause oscillations to build up to the maxi-
mum amplitude.

VARIABLE
qtgarance

Some years
-

ago Armstrong,
experimen ting
on these lines,
produced a re-
ceiver in which

DETECTOR
VALVE

----
Fig. I.-A simple regenerative arrangement.

the effective resistance was varied from a
positive value to a negative value at a super-
sonic frequency.

It was arranged that the mean value of
resistance was such that the circuit was pre-
vented from falling into self -oscillation, and
yet at the same time allowing the signal
to build up to a large value in the

enteral.
VALVE

Fig.

004 MFD.

OSCILLATOR
ALVE

-J

2.-A supersonic oscillator
arrangement.

intervals when the effective resistance is
negative.

It is found that the super -regenerative
effect is more pronounced (a) The lower the
value at which the value of the resistance
is changed, although it is necessary that
this shall be accomplished at a super-
sonic rate so that it shall not be audible,
(b) The higher the signal frequency, as
under these conditions the signal builds up
to a larger value in the intervals when the
effective resistance is negative.

This variation of grid circuit resistance
can be accomplished by several methods,
but the means which we shall consider at
present are :-

(1) Variation of the grid circuit damping
by tapping the grid circuit return of a
supersonic oscillating valve to the tuned
circuit of the receiver. -

(2) Variation of the amount of negative
resistance feed -back by the variation of
anode volts of the detector valve at a super-
sonic frequency.

It is possible to -arrange for the detector
valve to perform the dual purpose of
detector and supersonic oscillator, but in
doing so a certain amount of efficiency
is sacrificed, and we will consider at the
moment methods which entail the use of an
extra valve. Let us now consider the
conversion of a straight short-wave receiver
to the super -regenerative principle using
the method described in (1) above.

The circuit diagram is shown in Fig. 1,
all the apparatus shown enclosed in the
dotted lines being the supersonic oscillator.
The inductances used are two coils each of
1,000 turns, the grid coil being shunted by a
.004 microfarad fixed condenser.

The coils can be conveniently wound
between plywood discs mounted on a

rod, with suitable spacers, the end
of the centre rod being fixed in the
chuck of a drill for the purpose of
winding.

It will be seen that the end of
the grid coil, instead of being re-
turned directly to the low-tension
circuit is tapped on the grid coil
of the receiver.

A variable resistance is inserted
in the high-tension feed lead of
the supersonic oscillator for the
purpose of varying the amplitude
of the oscillations which is used in
practice for the purpose of effecting
a compromise between signal
strength and noise level. We will
now consider the method shown in
(2) above, for converting a receiver
to the super -regenerative principle.

(Continued overleaf)
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By DACE

That Cheap Commercial Set 1
How is it done ? The answer is that

although manufactuiers use com-
ponents which are just as good as those
which you and I buy, instead of being
enclosed in prettily coloured bakelite cases
and having nice nickel -plated terminals,
they are left as `.f bare -bones " without any
fancy trimmings and with soldering tag
contacts. I am now wondering why the
makers of components do not offer these
bare -bone " manufacturers' models " to
us. I am quite sure that we should not
object to the appearance so long as we knew
the parts were good-neither would most
of us mind unearthing the soldering iron
again, if by so doing we could save money.
It appears that if all components could be
sold in this way their price could be reduced
by quite 20 per cent, in most cases.

'" Standard " and " Manufacturers' " Models
TT might be added that one firm of trans
1 former manufacturers at least do sell
their products in two types-" Standard "
and " Manufacturers'.' The latter are a
good deal cheaper as you can tell from
the following specification taken at random.
" Mains Transformer, giving outputs of
250-250 volts, 60 m.a. and 4 volts at 1 amp.
Price, Standard Model, 26s. : Manufac-
turers' Model, 22s. 6d." Both models
have identical characteristics, but whilst
the first mentioned is fitted with terminals,
the second has wire connections.

Again, there is a certain make of fixed
condenser which can be obtained with
either terminals or soldering tags. A
.0005 mfd. component costs Is. 3d. and 9d.
respectively in the two types. Surely it
is worth while to use soldered connec-
tions !
To Solder or Not to Solder

PERSONALLY,
we are in favour of

soldering, for after very little practice
it is both easier and quicker to wire up
a set in this way, and the trouble associated
with subsequent loose connections is
practically obviated.

The " Westector "
HAVE you tried the new " Westector "

yet ? For automatic volume control
they are ideal, especially in a superhet.
Duo to their inevitable capacity they put
a fairly heavy load on the tuning circuit
at wavelengths below 300 metres qr so,
but at 2,000 metres (the approximate
wavelength at which the second detector

of a superhet operates) their damping
effect is negligible. Even on the medium
waveband, however, the rectifier does not
appear to reduce selectivity to a very great
extent if it is connected to a fairly low
tapping on the preceding coil.

One very interesting use for the half -
wave " Westector " is as combined detector -
automatic volume control in a 2 V. -M.
four -valve set. By inserting the rectifier
after the second tuned -grid coil, and con-
verting the valve detector for use as L.F.
amplifier, results were almost as good as
before (despite the loss of reaction) and with.
the added advantage of A.V.C. Due to the
small size of the rectifier it was an easy
matter to fit it in the set without the need
for any alteration to lay -out, and, by using
R.C.C. coupling between it and the valve
that previously functioned as detector,
very little space was required for the few
additional components.

Super -Power Transmitters

IT
is about time that some restriction
was placed on the maximum permis-

sible power, and this alone would go a
long way towards the solution of our
present difficulties. We have recently
tasted the delights (?) of high power by
listening to the tests of the new Moscow
station, which has been working on 500
kilowatts somewhere near the top of the
long -wave band. We say " somewhere
near " because we have been unable to
locate the exact wavelength, due to the
fact that the station could be heard over a
band of something like 100 metres, even
with a fairly selective set.

Another station which has caused not
a little trouble of late is Radio Luxem-
bourg. Although working with fair regu-
larity on 1,250 metres and with a power
of 200 kilowatts, this " giant " has, so
far as I am aware, no authority from the
U.I.R. to do so. He has caused no end of
trouble on the long -wave band, even in
this country, so he must have been inuch
more than a nuisance in Central Europe.
It certainly appears to us that the whole
idea of colossal power can do no more than
defeat its own objects. To enable us
to cut out the interference caused by super-
power stations we are obliged to build
ultra -selective receivers having numerous
valves, so that if the powers were re-
duced we should still receive as many
programmes with better quality andOess
interference.

CONVERTING A SHORT-WAVE
RECEIVER

(Continued from page 603)

The Supersonic Oscillator
As will be seen from Fig. 2 the super-

sonic oscillator is inserted in the anode
feed to the detector valve causing the anode
potential of this valve to be varied at a
supersonic frequency.

The oscillator in this case is identical
to the one previously described, with the
exception that in this case the anode coil is
tuned by the .004 condenser instead of
the grid coil.

When testing these super -regenerative
adaptors the first thing is to determine if
the oscillator valve is oscillating satisfac-
torily, this is best done by inserting a
milliammeter in the anode circuit of this
valve and noting if a large increase of anode
current takes place on short-circuiting
the anode or grid coil.

If it is found that the oscillator valve is
not oscillating properly, it is advisable to
reverse the connections to one of the coils
to ensure that they are coupled in the correct
sense, also it is often worth while trying the
effect of a change in valves.

When the oscillator is working satis-
factorily the circuit should be connected up
as shown in Fig. 1 or 2 and, with the filament
circuit of the oscillator broken, a station
should be tuned in on a low wavelength
with the normal reaction control at the

maximum at which it is possible to receive
satisfactorily.

If the oscillator valve is now switched
on an immediate increase of signal strength
is noted and it will be found that the detector
reaction control can be increased still more
without self -oscillation taking place.

If the amplification be pushed too far it
will be found that background noise becomes
excessive, and a compromise can be effected
by the adjustment of the detector reaction
control or by the resistance in the oscillator
anode circuit or, in the case of the circuit
shown in Fig. 1, by the adjustment of the
tapping of the receiver grid coil.

It will be found, too, in practice that
whilst the poise level may be high when not
tuned to a station the receiver becomes
quieter when tuned to a carrier wave.

In practice, the super -regenerative effect
becomes more effective the greater the
difference between the quenching frequency
and the signal frequency due to the fact that
the signal has a larger time to build up in
the intervals whilst the resistance is
negative, therefore the types of receivers
described are very effective on the ultra -
short waves.

In conclusion it might be said there is a
very large scope for experiment in receivers
of this type, which should appeal to many
amateurs, as the apparatus required is
inexpensive and should be of particular
interest in connection with the British
Broadcasting Company's ultra -short wave
transmissions.

SO MElkkti IS CO WING

Nor
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OSTAL RADIO BARGAIN'

SAVE MONEY...ORDER DIRECT
ORDER WITH CONFIDENCE.

PEARL & PEARL
SUPER RADIO BARGAINS

All guaranteed and carriage paid.

CONDENSERS
Zetavox 4 -gang .0005 mfd. condensers,
specially made for the famous Zetavox
Receivers.

Utility brand new, unopened, .0005 mfd.
2 gang condensers, all with trimmers,
without screen (also supplied with screen,
7/11)

Edison Bell fixed condensers supplied in 1

doz. lots assorted capacities

12/6

1/6
1/6

FAMOUS SLEKTUN1

SCREENED COILS
Slektun Dual Range screened Aerial coil,
as recommended and used by famous
designers. Usual price, 6/6.

Slektun screened RE. Coil for use with
above. Usual price, 6/6.

2/11

2/11

BARGAIN OFFERS OF

POPULAR LOUDSPEAKERS
Cash or C.O.D. Carriage Paid.
AMPLION
The famous Amplion model A.C.6, fine oak
cabinet speaker, suitable for all receivers. 12/11
Usually sold at 25/,
AMPLION
Model A.B.6. Fine speaker in handsome
polished walnut cabinet. Usual price
59/6.

AMPLION
Another famous Amplion Speaker housed in
a fine Walnut Cabinet. List price, 90/-.

Ll 1/ SPECIAL PURCHASE ! ! !

Limited number of Telsen Major Speaker
Chassis. This is a super bargain and is
available whilst stock lasts. Usually 10/6.
Slektun 4 -pole balanced armature loud-
speaker units. Ultra sensitive. List price,
8/6.

Lissen Horn type loudspeaker Units. Re-
markable value.

1PYE CHOKES
Fully guaranteed Pye chokes as received
from the makers. 20 Henry L.F. Chokes,
usually 12/6.
Send your orders direct to head office at Bishopsgate.
Cash or COD., carriage paid on all orders. Send now to
avoid disappointment-limited stocks only. These
bargains can also be obtained by personal shoppers at

branches given below.

17/6

25f-

3/3

3/11

216

REMARKABLE OFFER !

LAMPLUGH SILVER
GHOST SPEAKER

18'6

Genuine 1933 Junior model Lamplugh
Silver Ghost Permanent Magnet Moving
Coil Dynamic Speaker. Fitted with
3 ratio transformer suitable for all
types output valves. Diameter 83 ins.
Usually 29/6. Super Bargain.

The senior model is famous for its
massive magnet giving perfect balance
of treble and bass. Amazing bargain,

42/-. Special price whilst stock remains
genuine 1933 kroduction. List price

Cash or C.O.D. Carriage Paid.
PEARL & PEARL,

190, BISHOPSGATE, LONDON, E.C.2

4/11

PEARL & PEARL
190, Bishopsgate, London, E.C.2

Branches:
11, Liverpool St., E.C.2, 100/101, Houndsditch, E.C.2

276, Pentonville Rd., Kings Cross.

SOVEREIGN JUPITER AT
BARGAIN
PRICE

Cash or C.O.D.
Carriage Paid.

This sovereign Jupiter
is complete with Eside
Batteries, Made Ac-
cumulator, three Tongs -
ram Barium Valves,
and self - c ontatned
balanced armature
speaker. Chassis built
-Walnut Cabinet-
single dial tuning-
gramophone pick-up ter-
mivals. Usually 7 gne.
Marvellous bargain, can-
not be re-
pealed. Send 59 I76

PEARL & PEARL,
190, BISHOPSGATE, E.C.2.

11A AAAAAAA XEM 3:tAAAA AAA A 3:0a A Xt

EASY TERMS!
Everything Wireless supplied on lowest A

A terms. Prompt delivery guaranteed.
XE

)1( NEW BLUE SPOT 99 PERMANENT IN-
):( MAGNET MOVING -COIL UNIT.
)(f
)1(

Cash Price £2/19/6 i 5/- with order and
11 monthlypayments of 5/5. XE

XE CLASS " B " KIT, consisting of Multitone
XE driver trans. andoutput matching choke.

XE
XE Cossor 240 B. valve and valveholder. In- A

struction book with every order. Cash Price XE
XE £1/15/3 or 6/- with order and 6 monthly

XE
XE payments of 5/6.

12 EXIDE W.H. HIGH-TENSION ACCU XE-

MULATORS (120 volts, 5,000 M/a). The XE
cheapest and best High Tension Supply XE
where Mains are not available. Cash Price XE
£3/15. 7/- with order and 11 monthly XE
payments of 7/,

XE
3lE

XE NEW MULTITONE CLASS "B" UNIT.
XE Ready for use. Including Valve. Cash

XE
XE Price £2/11/6. 7/ -with order and 10 monthly

XE
XE payments of 5/-. (Descriptive leaflet on request) XE

A ALL CARRIAGE PAID. QUOTATIONS BY RETURN. A
XE To avoid delay, will customers kindly XE

send first payment with order.j 3:(

THE

1( LONDON RADIO SUPPLY
CO XE

A 11, Oat Lane, Noble Street,
XELondon, E.C.2. XE

'Phone: National1977 XE

XEXEXEXEXEXEXEXEXEXEXEXEXEXEX(XEXEXtXEXEXEXEXEXEXE

N
fRoNT Of PANE it.LED HUI FIT THIS

ELECTRIC
CLOCK
TO YOUR SET!
NO MAINS NEEDED!

SAITY NO WINDING
ges Fos 411ING HAND L

KEEPS CORRECT7114E1

9-56MED
Works off small battery lasting 12 months, or can
be plugged into G.B. battegy without affecting recep-
tion. Uses practically no current. Pita into hole
3lin. dia. in any panel up to fin, thick. Easy to
fix-no screws required. Only
fin, from front of panel to back
of case, Swiss movement. Hands
set from front. Nickel - plated
bezel. Useful addition to any
set.
RIVERSIDE MFG. Co., Ltd.,
Dept. 21, Crisp Road, COMPLETE WIN BATTERY

Hammersmith, W.B.
Telephone Riverside 6392. POSTAGE GO

1216

Write for
Illustrated Catalogue of

RADIO -GRAMOPHONE
CABINETS

of exclusive modern de-
sign, made by craftsmen,
in highly figured Oak,Wal-
nut or Mahogany, post free
REMARKABLE VALUES.

Cabinets made to order
a speciality.

.SIoker, under licence, of the
HOWE BOX BAFFLE.

Recommended by the
B.B.C. Full details on
request.

GILBERT,
Cabinet Maker - SWINDON
Estimates Pree. Eat. 1866

The Plays That Have
Thrilled Millions !

MILLIONS of wireless listeners who have been
thrilled by such plays as " The Path of Glory -
and " The Mary Celeste " can now read them
in book form for the first time. Five radio

thrillers. 356 pages.

RADIO PLAYS
By L. DU GARDE PEACH

Obtainable at all Nttasagents and Bookstalls,
orbs post, 2/9, from George Names, Ltd., 8-11, 21 6
Southampton Street, Strand, London, W.C.Z.

UNIQUE PORTABLE BARGAIN
LISSEN 2v.

Pentode
TRANSPORTABLE
This famous Limen
2.valve Pentode port-
able is complete with
Lissen 120v. H.T. Bat-
tery, Limes 9v. O.B.
Battery, Lissen 2v. Ac-
cumulator and Linen
valves : Incorporates ba-
lanced armature speaker.
Ideal Portable for holi-
days, in the car, or on
picnic. Special pur-
chase enables us to offer
thorn at this remarkable
price. Stocks limited ;
get yours to -day.

PEARL & PEARL 12 - 19 -6 kg:
190, BISHOPSGATE, LONDON, E.C.2





' latest records
still remains light in
character. Even the London Philharmonic
Orchestra, under Sir Thomas Beecham, trip
delicately about with Rossini's Scala di Seta,
finishing with Handel's Entry of The Queen
of Sheba from Solomon (Columbia LX255).
There are no " deep depressions" in Rossini,
but this overture has, I fear, too close a like-
ness to the barber of Seville to send one quite
frantic. It is marvellously played and the
contrast of Handel is clever : it " goes " so
well with it. Hear this, by all means.
Then come back to Town and hear Eric
Coates conducting a Symphony Orchestra
in his London Suite (Columbia DX470).
First-Covent Garden, which is 'a symphonic
arrangement round " Cherry Ripe."Then
Westminster, very soothing and contem-
plative. Lastly-Knightsbridge with mar-
tial glitter and pomp. Very, very English-
and three very attractively drawn sketches
of London. Henry Hall's B.B.C. Dance
Orchestra have made a good record in
Viennese Memories of Lehar on Columbia
DX472. A number of the most popular airs
are selected and played in most attractive
manner. This band is capable of turning
out good music in a higher plane than dance
tunes.

Play of Butterflies and Fairy Tale are two
new titles by Heykens, played by Albert
Sandler's Orchestra, on Columbia DB1131.
True to type (the Serenade, that is) but the
second title need scarcely have been re-
named. The first is deliciously played
almost as a minuet, and Sandler himself is
especially good. Of similar simple strain
are Ecstasy and Golden Kisses, on Parlo-

"phone R1533. Here Edith Lorand's
Orchestra give a straight, well-balanced
performance of two orthodox waltzes.

Those who like Hawaiian guitars as a
judicious seasoning to a piece will like Gino
Bordin and his Hawaiians, on Parlophone
R1532. They play The Blue Bird and In
Vienna One Night most attractively, letting
the violins (and the melody) have their
share.

For something rather more full-blooded
and festive Regal-Zono have two records
which are excellent. The first is Marching
To A Military Band and It's The Band
(MR954), by an anonymous Marine Pavilion
Band. Very vigorously played, but the
vocals would have been better omitted.
The second-Rhapsody in Blue (MR957),
by Billy Cotton's Band, is played with any
amount of confidence. This piece really is
clever, however much one may dislike
jazz effects. It is a syncopated symphony
de luxe, and nothing, since it was written,
has looked like dethroning it. The heavy
piano part -is got through with only
one or two tiny errors, a very clever
accomplishment.

Really the next is a dance record, but it is
so very good as to he treated and bought as
an orchestral piece. (We have minuets by
Mozart and Beethoven, anyway !) Hear
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MOST of the music -1 For You, Rio Rita and
issued on the .By E. REID-WARR i I Want Nothing But

Your Love, on H.M. V.
B6342. South Ameri-

can stuff by Marek Weber's Orchestra,
grandly played. The first, a peso doble, is
packed with infectious gaiety. The very
thing for the summer evenings.

One from the classics to end this section.
on no account miss Columbia DB1133, on
which the Lener String Quartet play a trans-
scription of Bach's Air From the Suite in D
and the finale of the Quartet in D Major
(Dittersdorf). If all the chamber music we
heard were as lovely as these (especially the
first) there would be no more caustic post-
cards to the B.B.C. Hear it ; I think you
will agree.
Mostly Ballads

Poetical fancy flies high in the first of
Lawrence Tibbett's pair on H.M.V.
DA1313. These are And Love Was Born
and The Song la You. The first is a charm-
ing little song, and the way in which it is
sung is a model to imitate (if one could !)
Tibbett is a magnificent singer, especially
in this sort of song. How many times
Border Ballad has been done, I know not,
but there is a satisfactory version by Irving
Naismith on Decca F3478. He is a good
baritone, ,and this is happily done with a
nice Lowland dialect. Fairings backs it,
but he is not quite at home with it.

Here is one for the votaries of the open
road. Sit and listen' to Harold Williams
singing My Sheep Dog and I, and then con-
tinue to tramp With A Song on Columbia
DB1134. Neither is original in theme or
music, but for the camp or caravan they will
fit the occasion to a nicety. By the way,
another which might also be taken along for
a sing -song is The Ratcatcher's Daughter and
Botany Bay, by the Victorian Quartette, on
Regal MR945. These absurd, attractive
mixtures of bathos and pathos always seem
to come up as fresh as ever.

For those who like the modem pseudo
sentimental song, Morton Downey fills a
need. He has Remember Me and Farewell
To Arms, on Broadcast 3207, and the orches-
tra shines brilliantly in the accompaniment
to the first-a pretty piece of work.
Hilarities

We can laugh heartily, and keep on
laughing at four very funny records just
issued. First, our old friend Stanley
Holloway. Listeners will remember in a
recent appearance he gave us Sam's Medal
and Many Happy Returns. Columbia were
snowed under with requests for a record of
these two, and here it is-D%474. Sam
Small didn't get the V.C. for saving the
Sergeant -Major's life, but the telling of his
encounters with the great ones is humour to
the nth degree. I believe this is the best
Sam Small yet, thanks also to Mabel Cou-
standuros and Michael Hogan, who wrote it.

Then vocal humour. Try Ann Suter in
Jekyll and Hyde and Actions Speak Louder
Than TVords, on Parlophone R1529. Dual

(Continued on page 612)
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The CAMEL
has the hump
He has a hump on at all times. If you
do not get wise to the best in radio you
will get like the camel and have the
hump.! Insist on Graham Farish com-
ponents and you get the best in radio.
They are precision made instruments,
incorporated in any set and they provide
Efficient Selectivity, High Tonal Quality,
and Reliability.

LIT - LOS
Condensers

Compact and efficient.
Accurately gauged
bakelite dielectrics and
solid brass pigtail con-
nection to moving
vanes. All capacities up
to 0005 mfd. in tuning
straight line capacity
and differential types

2I EachBach

OHMITE Resistances
The most popular and efficient type of
fixed resistance for all general
purposes. " Better than wire-
avound." All values 50 ohms 116to 5 megohms. Each

100° F. Temperature rise.
Ohms MIlliaiups Ohms Hilliamps
1.000 40 20,000 8
2.000 35 30,000 6.75
3.000 29 40,000 6

Other values pro rata. 100,000 5,5
Heavy Duty type, approximately double the

above ratings, price 2/3.

L.M.S. Twin Screen H.F. Choke
In H.F. circuits
where ultra effici-
ency is such a
necessity you can-
not do better
than to lit L.M.S.
Choke. Equallysuitable for the
long, medium andshort wave-
lengths.,eh 4'6
Where a cheaper
screened choke is
required use the
H.M.S. Sereen-n
ed Choke. Z/ 0

Gmhom &Irish
Components
Graham Farish Ltd., Masons Hill, Bromley, Kent.
Exoort Office: 11/12. Fenchurch St., E.C.3.
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To save readers trouble, We undertake to send on
catalogues of. any of our advertisers. Merely state, on
a postcard. the names of the firms from whom you
require catalogues, and address it to " Catalogue."
PRACTICAL WIRELESS, Geo. Newnes, Ltd., 8111,
Southampton St., Strand, London, 11'.C.2. Ilhere
advertisers make a charge, or require postage, this
should be enclosed with applications for catalogues. 11'0 -
other correspondence whatsoever should' be enclosed.

GRAHAM PARISH COMPONENTS
THE new Graham Farish catalogue. which is

printed in either English.. French, German or 
,Spanish, will be .welcomed by readers at home and
overseas. Amongst the components listed are the
Fitt Percolative Earth, Lit -Los Condenser, °Moire
Resistances, Fixed Condensers, and a new twin -
screen H.F. choke. Particulars are also given of a
new precision volume control which has" an element
of fine nickel -chrome -wire embedded in bakelite.  The
action is through a slipper -plate. giving a smooth,
positive contact. A copy of either of these catalogues
can be obtained from Graham Farish, Ltd., Masons
Hill, Bromley, Kent.

UTILITY PRODUCTS
AUSEFUL range of " Utility " steel ganged

condensers is shown in an attractive catalogue
Issued by Wilkins and Wright, Ltd. The chassis is
built of heavy gauge steel, and the spindles run in
ball bearings of ample size which ensure smooth action.
All ganged condensers are matched to less 'than one-
half per cent. For superhet sets a model is supplied
which incorporates a specially -designed section for
tuning the oscillator circuit. These condensers are
obtainable in the two, three or four -gang type. Other
high-class components shown in the list include a new
straight-line dial, anti -capacity switches, drum dials,
and the " Utility " Micro -Dial with a ratio of 100 to 1.
This dial, with its fine vernier adjustment and smooth
action is specially suitable for short-wave tuning.

MULTITONE CLASS B CONVERTER
HOW to get all mains volume front a battery set

without extra battery consumption is explained
in a folder just to hand, which gives full particulars of
the Multitone Class " B " Converter. This instrument,
with which any Class " B " valve can be used, is
simply plugged into the output valve -holder of a set,
giving greater volume without added battery con-
sumption. There are no terminals or switches. The
converter, which is housed in a neat cabinet, is priced
at 37s. 6d. without valve. A copy of the folder can
be obtained from Multitone Electric Co., Ltd., 93-98,
White Lion Street, London, N.1.

21 es

EELEXSHORT-WAVE CONVERTER
READERS interested in short-wave reception will

find plenty of useful information on the subject
In a new Short Wave Booklet we have just received
from J. J. Eastick & Sons, 118, Bunhill Row, London,
E.C.1. Details are given of the Eelex Short Wave
Converter, an efficient unit working on the super -bet
principle, and priced at 52s. 6d., less valves. Full
particulars are also given of the Eelex Modulated
Oscillator. A list of short-wave stations and times of
transmissions is also included in the booklet, a copy
of which can be obtained from the address given above.

THE MOTOR CYCLISTS'
REFERENCE YEAR BOOK

Edited by F. .1. CAMM.
1932-1933 Edition.

THIS Is the only Reference Year Book covering every phase
of Motor Cycling. Contains complete and comprehensive

information with practical illustrations relating to all makes
of machines and accessories, facts and figures regarding
competitions, records, clubs, legal matters, overhauling and
repairing, tuning, classified buyers' guide, etc.
Obiainob/s of all Beiesagenis and Bookstalls, or post
free 1/2 from George Neumes, Ltd., 8-11, Southarop V
ton Street, Strand, London, W.0.2.
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Replies to Broadcast Queries
VEAL (Putney) : The latest published list gave the

address of G2DL as Romford (Essex)
'

possibly the
address of the experimenter has since been changed.
J. W. D. (Nottingham) : This was a simultaneous
broadcast by GSC Daveritry (Kiiipire) on 31.297 m.
(9,585 kc/s). liar BEARING (Acton) : Radio Luxem-
bourg (1191.5 m.). SPRINGBOK (Weston -super -Mare) :
G2LI, H. C. Wilkinson, 14. Kingswood Avenue, Queen's
Pk., Kilburn, N.W.6 ; G2QZ. T. R. Miller, 11, Forty
Avenue, Wembley (Mdx.) ; (i2UV, W. E. F. Gorsham, 
31, Rugby Avenue, Wembley (Mdx.) ; G2X0, A.
Turner, 13, Elgin Avenue, London, W,9 G5GY, T. B,
Gregory, 60, Lea Road, Wallasey (Cheshire) ; G6QB, L.
H. Thomas, " Conway," 66, Ingram Road, Thornton -
Heath (Surrey) ; ON4KR, S. Vanderstichele, College
St. Joseph, Mouscron (Belgium). Cannot trace in latest
published lists, G2SR, G2SQ, G5AY ; write R.S.G.B.,
53, Victoria Street, London, S -.W.1. NICHOLLS (Whitley
Bay) : English talks from Moscow are broadcast on
Monday, Wednesday, Friday and Sunday between 8.0
and 9.0 p.m. and are best heard through' the short-wave
transmitter on BO rn. S.B. on 1,304 in. Between 7.0 and
8.0 p.m. similat talks May'beluned in on 1,000 m. and
1,481 m., also occasionally froni Leningrad on 857 in.
The time of the next 'broadcast is usually given out
at the end of the transmission. MONTAGUE.(B1117. St.
Edmunds) : Identification can only be made if full call
letters are given. Cannot trace 5.0W in lists. G20Z,
J. W. Norton, " Daleside," Lincombe Drive, Torquay
(Devon) : 02XX, F. Wilson, Risca Road, Newport
(Mon.). J. W. D. (Nottingham) : Cannot trace
G5YP ; write to R.S.G.B., 53, Victoria Street, London,
S.W.1 ; (2) The broadcast was from WBZA, Boston
(Mass.) and heard through WIXAZ, Springfield
(31.35 m.). In the U.S.A. Z is pronounced Zee, hence
you mistaking it for letter B. Cr6QR, A. Shearer,
"Omit," Bootle, Liverpool ; G5GY, T. B. Gregory, 60,
Lea Road, Wallasey, Cheshire. Yuoo (Wirral) : G6U11,
H. E. Smith, " Aran -a," Granville Road, Limpsfield,
(Surrey) ; W2MG, Willet Hamilton, 1044, Woodycrest
A., New York City, U.S.A. 5 METRE (Bradford) :
G5RX, S. Newell, 9, Moor View, Rakehead, 'Stack -
steads, Bacup (Lancs.) ; G6AZ, F. B. English, 42,
Brownberrie Ave., Horsforth, Leeds (Yorks) ; CTIAA,
Abillo Nunes dos Santos, Avenida Antonio Augusto
d'Aguiar 144,,Lisbon, Portugal  GUM, R. F. Loonies,
14, Nursery -Close, Wickham Rd., Shirley, Croydon
(Surrey) ; USSR, S. W. Rowden, " Rosebank," Iffirig
St., Edinburgh, Scotland ; G5XT, F. Robinson, 4,
Cranford Gardens, Acklam, Middlesbrough (Yorks) ;
G20C, L. R. Seal, 98, Wollaton Rd., Beeston, Notting-
ham ; regret, cannot trace G5MM, G6MR, GULF, and
G2GB ; advise you to write to R.S.G.B. SUPERHET
(North Wales) : Sverdlovsk (U.S.S.R.) on 1,860 m.,
testing with other Russian
PIP (Sussex) : Probably 1AF, Fiumincino (at the mouth
of the Tiber) on 10.06 in., working with TAG, Golfo
Aranci (Sardinia) (9.8 in.). A. S. P. (Stockton) :
G2HS, J. G. Maitland Edwards, 127, Ashley Gardens,
Westminster, S.W.1. Vicars (Smithport) 02QI,
D. Briggs, 24, Gaer Park Crescent, Newport, Mon-
mouthshire

'
 G6JQ and G5CO, regret, cannot trace ;

advise you to write to R.S.G.B.

IMPRESSIONS ON THE WAX
(Continued from page 607)

personality is presented by a real come-
dienne, aided by a rattling good tune, and
-a considerable amount of spice ! It is by
no means offensive : it is just one of the
best songs of its kind ever done.

Then Anona Winn. This wireless
favourite is a very clever artist indeed-her
versatility is remarkable. She has a splen-
did voice and brilliant powers of mimicry
You get both on Columbia DB1138-
All Over Italy and Our Little Baby Boy.
The imitation of the two American Aunts
in the second is a gem.

Lastly, Billy Caryll and Hilda Munday
are at it again on Broadcast 3311. They
indulge in some Home Chat, hurling verbal
venom at each other without stopping to
breathe. Very amusing-to the eaves-
dropper!
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ELECTRADIX BARGAINS
MICROPHONE
BUTTONS
Usually sold at 3'6. Our
price has always been
1c. We have supplied
thousands to home users.

5/6
MIC

I or 1/6 post free, with a 2in. mica
I diaphragm 1/500" thick. Obtain-

able only from us. Mike Volume
Controls, Panel or Base, 6d.

HomeRadio No.11 Mike

LESDIX MICROPHONES FOR AL.L
Maximum Efficiency. Minimum Price.

Tall Noll Ring Pedestal Announcer Mike,18/6 : Marconi w'/T- Traria
Hand Mike, 15/-; Lecture Desk Mike, 65/- ; Pub. Address Amplion,
£5: Browns, EL/ ; Western Electric, £14 ; !amide Transverse

Mike with Controls, £13; Siemens M.C. Ribbon Mike, £20; New
Marconi-Reisz, £25; Deal Aid Sets, 1816; Paris Microphone Carbon
Granules, in glass capsule, enough for four buttons. Grade No. 1,
8d. No. --2 Medium, 1/-; No. 3, Fine, 1/6; Carbon, solid back,
Mocks, 3d. Mouthpieces, curved or straight, 10d. Carbon Dia-
phragm, 51 m/m, 4d. Panel Brackets, pivoted 5/-. Reed Receiver
Unit for Amplifier making 8/-. Leaflet with diagrams free if stamped
envelope sent.

PHONES.--Stillivan's 120 -ohm (illur) at 3/6. Cost 35/..
Brown's Reed, 1,500 ohms, 12/6 per pair; 120 ohms,
7/6 per pair. Brown's Receivers, 730 ohms, 7.'6
GO ohms, 4/8. Single Phones, Western or Ericsson,
1,000 ohms, 2/6 each, with cord. D.III Field Phones,
L. R. leather headband and cords, 2/6 pair. Brown's
Swivel Headbands, 1/8 pair. G.P.O. Long Magnet
Receivers, price 2/- only. Five -way Outdoor Telephone

Wire, cheap, 3d. per yard. Indestructible Phone Cords, 1/-.
Bobbins and Case for conversion to Gramophone Pick-ups, 1/..
Soft Rubber Earpiece Cushions, 2d. pair, or 1/6 dos. pairs.

ELEOTRADIX, RADIOS
2113, UPPER THAMES STREET, E.C.4

Phone : City 0191
NM

" MASTER ' WALL PLUGS
PERFECT CONTACT IN ANY SOCKET.

NO ANNOYING CRACKLES.
SELF -CENTRING. SELF-ADJUSTING.

NON -COLLAPSIBLE PINS.
WIRED IN A MINUTE.
NO TOOLS REQUIRED.

5 AMP.
TWIN PLUG
Supplied

Black
or Brown

9d.

Entirely British Made.
Front most dealers. If any
diff catty, send us 1/- P.O.

Loclro Linc, Ltd., 79a, Rochester Row, London, S.W.I.

.11,11111111111111111111MIMMMIIIII

Enstinces'Guid
CONTAINING the WIDEST CHOICE OF
ENGINEERING COURSES in the WORLD
Outlines The T,I.G.B.'s up-to-date, home. -
study Courses in Wireless, Electrical and
Mechanical Engineering, etc. ShOws bow
to become
A.Rad.A., etc., and how to qualify for a
well -paid post. Training until Successful
Guaranteed.

WRITE SOW for Free Guile.
THE TECHNOLOGICAL
INSTITUTE OF GREAT
BRITAIN, 42, Temple Bar
House, London, E.C.4.
(Founded 1917. 19.000 Socrosses.)

II

To SCICCESS
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f500i1g
FOR READERS OF

"PRACTICAL WIRELESS
£50
£25
£10
£5

17

will be paid to holder of Licence
No. AN 933704

will be paid to holders of Licences
Nos. AL 015444 AO 415747

will be paid to holders of Licences
Nos. AO 394281 AQ 580472

will be paid to holders of Licences :
AM 482630 AM 890775 AN 712800 AO 057368 AK 276649

will be paid to holders of Licences :
All 438388 AK 686208 AM 86631 AN 249004 AN 770817 AO 832761 AP 511111
Al 200963 AK 829940 AM 384611 AN 70507 AN 384269 AO 372584 AP 218692
Al 577412 AL 912444 AM 640589 AN 434655 AN 555092 AO 181281 AP 140539
AJ 593582 AL 70224 AM 036307 AN 637200 AN 239000 AO 350888 AP 027705
AJ 266438 AM 200456 AM 527991 AN 952668 AO 056833 AO 488736 AP 383018
AJ 921975 AM 168502 AM 867966 AN 163003 AO 795832 AO 944281 AP 628794
AK 249731 AM 499998 AM 732886 AN 859724 AO 246810 AO 555555 AP 425700
AK 097877 AM 856937 AM 350826 AN 492600 AO 416390 AO 802798 AP 826986

AQ 492110 AQ 170212 AQ 66568 AQ 308059

will be paid to holders of Licences :
AH 137276 AK 386390 AM 128639 AN 003004 AN 635981 AO 752371 AP 052038
AH 930942 AK 829781 AM 209386 AN 526823 AN 168708 AO 917916 AP 245816
Ali 255769 AK 008903 AM 099931 AN 263444 AN 981632 AO 368399 AP 638610
Al 985900 AK 212540 AM 629638 AN 40004 AO 884692 AO 164992 AP 701238
Al 832814 AK 527790 AM 887499 AN 496128 AO 501326 AO 790318 AP 882662
Al 627422 AK 91264 AM 28119 AN 771802 AO 43826 AO 232528 AP 521348
Al 71536 AL 695614 AM 973416 AN 171526 AO 055291 AO 438533 AP 219524
Al 546587 AL 76182 AM 544983 AN 471401 AO 639748 AO 058973 AP 278091
AJ 242480 AL 521776 AM 408273 AN 061532 AO 387425 AO 946302 AP 330082
AJ 199568 AL 432947 AM 604199 AN 341381 AO 003942 AP 49981 AP 546678
AJ 838946 AL 758258 AM 063888 AN 821876 AO 417731 AP 655092 AQ 394111
AJ 672156 AL 269524 AM 752104 AN 500423 AO 79201 AP 128602 AQ 215602
AJ 547722 AL 924012 AN 923458 AN 588615 AO 847198 AP 943840 AQ 436184
AJ 286088 AL 145081 AN 160994 AN 93327 AO 183003 AP 415388 AQ 587889
AK 423715 AL 357250 AN 742839 AN 238762 AO 280616 AP 928616 AQ 792457

Ii r This oftee applies to licences which are actually in torte en Saturday, July 22, 1933.

Before the awards are paid, claimants will be asked to undertake a simple publicity sorvice in distributing leaflets to encourage th
sale of licences amongst those who at present do not fulfil their obligations by taking out a Post Office Wireless Licence before receiv in
broadcast programmes. Claims cannot be considered in connection with any Licence the date of issue of which is after July 20,
1933.

AWARDS MUST BE CLAIMED BY JULY 28,1933
It the number of your wireless licence appears above you only have to forward the licence for official verification by regis-
tered post, and state the name and address of the Newsagent who supplies you with your weekly copy of "Practical Wireless."
Address your application to Wireless Dept. (73), 8-11. Southampton Street. Strand, W.C.2.

Claims received later than Friday, July 28, 1933, will be disqualified.
All licences will be returned by registered poet.

For Complete List of Licence Numbers See

TIT -BITS
ON SALE EVERY SATURDAY

NEWNES'
HOME MECHANIC

BOOKS
Clearly written and fully illustrated.

This series covers a wide field and will
prove of the createst value to everyone
interested in models and how to make
them , woodwork and other crafts.

Accumulators
An up-to-date handbook dealing with every
type of accumulator, methods of charging
them at home, care and maintenance, also
explains how to erect a charging station.

Motor Car Upkeep and Overhaul
Information covering the engine, decar-
bonising, valve grinding, the lighting
system, the carburetter, cooling system,
lubrication, springs and shock absorbers,
steering gear, brakes, wheels, axles,
tracing noises, etc., etc.

Toy Making for Amateurs
now to make clockwork toys, model
aeroplanes, model locomotives, model
boats, ingenious toys operated by sand,
wooden models and toys, electrical toys,
steam toys, guns, kaleidoscopes, acrobats,
etc.

Twenty -Five Tested Wireless
Circuits

All the sets described have been designed
to meet modern needs. They range from
simple crystal receivers to a seven -valve
super -heterodyne, and all have been made
and tested before inclusion.

Simple Electrical Apparatus
An excellent little book for those who
wish to make simple and useful electrical
appliances, such as galvanometers, electric
motors, dynamos and Leyden jars.

Model Boat Building
Contains designs for battleship, speed
boat, paddle steamer and yachts. Excel-
lent models can be built with the simple
directions and diagrams given.

The Home Woodworker
Clear instructions on how to make a
large variety of articles in wood, together
with many useful hints on wood -working,.

Model Aeroplanes and Airships
Contains full descriptions- of easy -to -make
models of every description that will fly.

The Handyman's Enquire Within
Hundreds of practical ideas and hints of
value to the man who is clever with his
hands.

25 Simple Working Models
ingenious and practical designs for electric,
steam and clock -work models.

1 each

Obtainable at all Newsagents and
Bookstalls, or by post 212 each
front George Newnes, Ltd., 8-11,
Southampton St., Strand, IV.C.2.

(leo. Neernes. I.t4
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"THE HUMORIST" is the
best tonic in the world;

see that you take it regularly. -

Dull moments are banished
as you read its cheerful pages
and laugh at its excellent
jokes, alWaY-s unquestion-
ably - the brightest, the

,newest, and tne most amus-
ingly 'illustrated.
" The Humorist " is the
paper that everybody likes.
It is always bright, and
never offensive.

ies. Neurnes, Ltd,

P. W. Gift Stamp No. 43

Begamer
Turd
kose

THIS is the intriguing title of a fascinating
article in the July " HOME MOVIES.
Picture to yourself a beginner, who has

never before even touched a movie camera, being
handed such a camera by the Editor of " HOME
MOVIES " with a couple of reels of film
and told to go out and take some films ! What
would he do ? What mistakes, if any, would
he make ? What would his results be like ?

The true story of just what
happened with actual enlarge-
ments from the film taken makes
a most interesting feature.

OME MOVIES " caters for every home
movie interest the picture maker, the
man who hires films for his protector,

the enthusiast who likes to do everything,himself,
.,and the man who just wants the finished result.,
-Eve'n if you have not yet started the
hobby you will like this delightful magazine.

Obtain -able at all Newsagents, Bookstalls, and Dealers, or
post free 7Ad. (Subscription rates: Inland and Abroad 716
per annurn,'Cahada; 7/- per annum) from Geo. Neunes,
Ltd., 8-11, Southampton Street, Strand, London,

leur ii
vo HOME TAtir

Olk
ier

NOW ON SALE V EVERYWHERE

Geo. Newnes, Ltd.

Printed by NEWNES Sr, PEARSON PRINTING CO., LTD., Exmoor Street, Laribroke Grove, W.10. and published by GEORGE
NEWNES, LTD., 8-11, Southampton Street, Strand, W.C.2. Sole Agents for Australia and New Zealand : 11010)ml &
LTD.. South Africa : CENTRAL NEWS AGENCY, LTD. Practical Wireless can be sent to any part of the world, post free, fur

17/4 per annum; six months, 8/8, Registered at the General Post Wico for 'Dam:mission by Cameiiau Ragazine Post-
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SOME OLD CIRCUITS REV

Published every Wednesday by

GEORGE
NEWNES

LTD.
Vol. 2. No. 45.
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GAR ILD
AGAINST LIGHTNING

Lightning strikes through Wireless Aerials. Make
your home safe. Fix a Graham Farish "Gard"
between Aerial and Earth Lead-in.
From all Radio Dealers, or post free from-
GRAHAM FARISH. LTD.. MASONS HILL, BROMLEY, KENT.

AlE, 111. 400 CaoGUARANTEE
Every Graham Parish
Gard Lightning Arrester
Carries £100 Guarantee

DVT.
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The CO SOI? Melody lltilel!r3,1

TPUT

VARIABLE
-MU S.

ONEKNOB
TUNING

SELF-CONTAINED
LOUD SPEAKER

You can now have all the advantages of a highly -priced
Receiver for only E6. 7. 6. ---the price of the Cossor
Melody Maker (Model 341). ,This remarkable Set has
Variable -Mu S.G. Stage giving "all -Europe" range and
amazing selectivity-Pentode output for big, undis-
torted volume-all-metal chassis-combined volume
control and " on -off " switch, etc. etc.-every up-to-
date feature of design. In spite of its many advantages
the Cossor Melody Maker (Model 341) is so simple
that you can assemble it yourself even if you know
nothing about wireless. Send the coupon for a full-size
Constructional Chart which tells you how you can get
this high-powered Receiver for only £6. 7. 6.

04.

Icy
-

4.4;N "SO
,P4j.4ct .Z COSSOR

r°64:ft:";%, MELODY MAKER
BATTERY MODEL 341

444.7.ve Prices do not apply in J.F.S.
.4144,1 tO(44,,e.

ly."".. A. C. Cossor Lid.. 111:13bury Grove,

MODEL 341
Complete Kit of Parts for assembling Receiver
as illustrated, including Cossor Variable -Mu
Screened Grid, Cossor Detector, and Cossor
economy Pentode Valves. Fully screened coils,
Cossor Double -Gang Condenser, Blued, gun -
finished all -metal chassis, and all the pans for
simple home assembly. Handsomely finished
cabinet 181" x 13k" x 10" of modern design with
space for batteries and accumulator. Balanced
Armature Loud Speaker of the latest type:
provision for gramophone Pick -Up Plug and
Jack if required. Wave-
length range 2001530 and £676900/2,000 metres. Price .

Hire Purchase Terms 161- deposit and 10
monthly payments of 1216 or, alternatioefy,
201- deposit and 6 monthly payments of 210/-.

London, N.5. Depots at Birmingham, Bristol, Glasgow, Leeds,
-$: Lverpool.-Manchester, Neserasde, Sheffield, Belfast, Cardiff "Ind Dublin. 0 3139
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ROUND the WORLD of WIRELESS
Final Lucerne Wave -plan

FOLLOWING considerable discussion, a
final European wave -plan has been

evolved at Lucerne and it has been accepted
by the majority of delegates: Holland,
Hungary, Finland, Poland, Lithuania,
Sweden and Greece, however, have not
agreed to the allocation of wavelengths, but
as no general change -over can take place
before January, 1934, there is every hope
that they may be induced to give their
consent before the plan is brought
into operation. So far, at the time of
writing, Great Britain appears to have
succeeded in securing almost every-
thing she requires-we have lost no
channels-and ',subject to some ex-
changed frequencies between home
transmitters, the B.B.C. stations will
work on the following wavelengths :
Daventry National (1,500 m.) ; North
Regional (449.1 m.) ; Midland Re-
gional (391.1 m.) ; Scottish Regional
(373.1 m.); London Regional
(342.1 m.) ; West Regional (307.1 m.)';
North National (296.2 m.) ; Scottish
National, Bournemouth and National
Relays (285.7 m.) ; Belfast (267.4 m.);
London and West National (261.1 m.) ;
and Plymouth (203:5 m.). It will be
seen from the above that, in general,
the stations have been placed some-
what lower in the broadcast band, but
the actual difference will cause no
inconvenience to listeners when tuning
their sets.;

A Novel Use for Radio in America

I
HAVE so got into the habit of telling

you a bit of freak radio news from
America, or elsewhere, week by week,
that I feel I cannot disappoint you by failing
to do so even though, to be candid, I am
sometimes hard put to obtain something
aanthentic to tell you from " over there.",
Th. week I offer you two items of interest,'
the first of which cannot be called " freak.",
by any means as it goes to show the vast
progress that has been made in radio
design during the last few years. This takes
the form of a light -weight radiophone-;
that is the American name for it-for use
in small light aircraft. This set is able to;
transmit and receive at will and enables'
the pilot, who is often working single-'
handed, to call up aerodromes and inquire'
landing conditions, and to receive weather,

reports and any other information he might
require. It is no larger in size than an
ordinary two-valver and weighs only 11Ibs !
The other item is somewhat more strange !
It has been found that mosquitos are
attracted by the loud humming noise that
the female insects make while in flight,
and a band of radio inventors have imitated
this noise by means of loud -speakers and
oscillating valves. The mosquitos roll up
in thousands to be caught in a trap, and

r4=11.11.MIN.M.,4MINIA011,4110.1.041111.11.04141010114MEN.N.41..tormoy

SERVICE!
I

Every PRACTICAL WIRELESS RE-
CEIVER is made only from parts which
are available to the public. Only those
parts actually used by our designers
are specified-no alternatives !

Every PRACTICAL WIRELESS RE-
CEIVER is Guaranteed to give the
results we claim under a Free Advice
Guarantee.
readers' queries are accurately and
helpfully answered FREEOF CHARGE,
and without onerous restrictions.

Because of the unparalleled reader service
we render, PRACTICAL WIRELESS
has set an entirely new standard in

AU

radio journalism and become the
LEADING CONSTRUCTORS' WEEKLY

this time radio destroys lives instead of
saving them. This method of fly -catching
was [hit upon quite by accident for it
was found that mosquitos were being
burnt by the thousand in an electric
furnace that made a humming noise
while working' in an American works.
This discovery led to the production of
the radio catcher!

No Channel for the Private Stations.
THE effect of the decisions taken by the

Lucerne Conference on privately
owned transmitters has been specially
disastrous, inasmuch as no channel has been
officially provided for their use, and they
will be left to the tender mercies of the
French State authorities. As the wavelength

of 312.8 m. has been reserved to a transmitter
in the Paris region, it is expected that the
Poste Parisien will be allowed to take it
over. Whether Radio -Toulouse will secure
authority to operate on 335.2 m. or 222.6 m.
is not yet known, but the latter channel is
an international common wavelength for
which the maximum power allowed is 30
kilowatts. It would also be shared with a
large number of foreign stations. The fate
of Nice-Juan-les-Pins, Radio Normandie

(Decamp), Radio Vitus (Paris), Radio
L.L., as well as Beziers, Nimes, Agen
and Bordeaux-Sud-Ouest is still in the
melting pot. January 15th, 1934, will
witness a " general post " and a re -
logging of European stations will prove
to be a pastime; for many long winter
hours.

If Belgium Raises the Tax
THE rumours that the Government

would shortly increase the broad-
cast listening licence from 60 to 100
francs has raised thousands of protests
from all over the country. Most of the
wireless associations which provide
entertainment programmes to the two
Brussels stations have decided to ap-
peal jointly to the authorities on the
grounds that such an increase in cost
would strangle the radio industry in
Belgium. Roughly speaking there are
400,000 wireless sets registered, re-
presenting about one and a half million
listeners.

The Radio Tourist Special
AS an experiment the Belgian Railway

Company has brought into operation
this summer a special train, " radio-
touristique," working a circular tour between
Bruges, Liege, Spa, Ghent, etc. All first and
second class carriages are equipped with four
loud -speakers connected with a microphone
and amplifying panel located in the guard's
van. By this means, a running commentary
is given to passengers on all historical and
other places of interest met with during the
trip. Tests are also being carried out with
wireless receivers, gramophones and electri-
cal pick-ups. If the scheme proves successful,
some 200 trains will be similarly equipped
as it is calculated that the cost of the instal-
lation in each instance could be completely
covered in the course of one summer season.
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ROUND the WORLD of WIRELESS (Continued)
Promenade Concerts 1933

ASUMMER in London is unthinkable
without the Proms." There is no

need to announce that another season of
them will be held this year, any more than
the public has to be told that the conductor
will be Sir Henry J. Wood, who, like the con-
certs themselves, reappears for the thirty-
ninth consecutive year. A few particulars,
however, may be of interest. The season is
to last eight weeks, with the
usual additional Saturday at
the beginning. The opening
concert has been fixed for
August 12th, and the'serieswill
come to an end on October 7th.
Needless to say, the B.B.0 .
Symphony Orchestra will play
throughout. The programme
scheme does not vary a great
deal from that of previous
-years, but one or two features
will be changed. There will
be the usual generous allow-
ance of British music, but
instead of being substantially
included in special British
Composer " nights. P? will be
fully distributed throughout
suitable programmes.

Excerpts from Seaside Shows.
MO items are more welcome

during the summer months
than the regular relays of ex-
cerpts from the best seaside
shows. One of the most popular
of these is at the Beach Pavilion, Aberdeen,
from which the inimitable Harry Gordon
and his Company will broadcast to the
Scottish Region on August 4th. While the
majority of outside broadcasts to Scotland
at this time of year come from the seaside,
the microphone still remains faithful to the
Edinburgh Theatre Royal, where the tra-
ditional spirit of Variety lives on as vigorous
as ever. An excerpt from the show at
this theatre will be relayed on Tuesday,
August 1st, and should be a fitting tribute
to the holiday season.

Royal Dockyard Draughtsmen's Choir.
THE Royal Dockyard Draughtsmen's

Choir, conducted by George Bollard,
will give a concert from the Plymouth
studio on. August 2nd. Marcel Kingdon
(tenor) will sing, and Ernest Watkiss will
play two groups of violin solos at this
concert, which will be relayed to West
Regional listeners.

Cycle Racing Broadcast
MOTOR cycle racing on grass is a

sport that provides plenty of
thrills, and listeners will be interested
to hear that an eye -witness account of the
Grass Track Motor Cycle Racing at the
Maze Racecourse will be given from Belfast
on August 5th. This event has been organ-
ised by the Lisburn Motor Cycle Club.

" The Week in Scotland
DURING August the regular series

of talks on " The Week in Scotland,"
which, since its inception at the beginning
Of the year, has been given with great
success by Mr. George Blake, will be taken
over  by Mr. J. W. Herries. Mr. Blake,
who combines wide knowledge with an
admirable microphone technique, has set

The

1.1414MA=1.,141110WHIN111.1.10111/.1.111/11.041104M1.11111M,11041

INTERESTING and TOPICAL
PARAGRAPHS

;11.0.0.11M0100,,M11.04M-01111=11.111M.M.1.111.1.1).m.f.mt all
a very high standard ; but Mr. J. W.
Herries, who is a journalist, and no stranger
to the microphone, should be equally in-
formative and entertaining. It will be
interesting, incidentally, to compare the
THE "ARTIFICIAL TRAIN " TEST

H.M.V. way of testing. See paragraph on this

views of a representative of the West. Mr.
Herries will give his first talk on August 5th.

Dual Band Broadcast
ACONCERT which promises to provide

varied entertainment will be broad-
cast from Belfast on August 12th. In it
will be heard two bands, the Argyle Tem.

Problem No. 45.

Swinburne built a simple three valver
t. employing a variable -mu H.F. stage, S.G.

Detector and Pentode output stage. A
7; special plated chassis was made for him and

he completed the wiring with great care.
On switching on results were very disappoint-
ing, signals only just being audible. He tried
various adjustments and made sundry small
alterations in the wiring, and after ten minutes
or so decided to try an alteration of the bias
applied to the Pentode. When he held the
grid battery to remove the negative plug he

! was surprised to find that the battery was
quite hot. What was wrong ? Three books

; will be awarded for the first three correct
solutions opened. Address your solutions to
The Editor, PRACTICAL WIRELESS, Geo.
Newnes, Ltd., 8-11, Southampton Street,
Strand, London, W.C.2. Mark your envelopes

; Problem No. 45, and post to reach here not
= later than July 31st.

SOLUTION TO PROBLEM No. 44.
The circuit which Samuels built up should have

been mounted on a metal chassis, when the earth
connection would automatically have been made to the
condenser. As he used a wooden baseboard the earth
connection was omitted. This accounted for the fact
that the condenser did not tune.

The following three readers received books in con-
nection with Problem No. 43.

Mr. Herbert Fairbanks, 14, Thirsk Grove, Blackpool ;
Mr. James McCartney, 23, Hayfield Road, Salford 6;
Mr. G. Howes, 2, Rothesay Avenue, Richmond.

perance Flute Band and the Sirocco Silver
Band, and Samuel Adams (baritone), who
is to sing a number of well-known songs.

Organ Recital from Broadcasting House
SIR W. G. ALCOCK will give a recital

on the Broadcasting House organ
on July 31st, and it will be relayed on the
Regional wavelength. The programme con-
sists of Overture in D minor (Handel -

Ellingford), Larghetto in F
sharp minor (Bach), Caprice
(Guilmant) and Postlude in C
(Alcock). On Fridays during
August organ recitals will be
given from the Concert Hall at
noon by C. H. Trevor.
" This Radio Racket "

ACHARLES BREWER
production will be a

popular Midland feature on
August 2nd. This is a broad-
casting burlesque entitled This
Radio Racket, the book and
lyrics, being by Godtrey M.
Hayes and F. Keston Clarke,
and the music by Jack
,Venables. Evelyn Over and
Dorothy Summers, Peter
Howard and Ernest Sefton are
in the cast, and the instru-
mental music is by  Ernest
Parsons and his Revue
Orchestra.

page. Military Tattoo Relay from
Tidworth

ANOTHER important military tattoo
will be heard by listeners to the

National programme on August 5th, when
a relay from Tidworth takes place. These
tattoos are, of course, only suitable for
broadcasting in sections, as listeners are
at present unable to share with the audience
on the spot in the visual glories of such
displays. The sound portions of the
Tidworth Tattoo therefore will be relayed
between 9.25 and midnight, and the B.B.C.
chorus, led by Joseph Lewis, with Ernest
Butcher as soloist, will provide community
singing from a studio during an interval.

4

First Artificial Train for Radio Sets
WHAT is believed to be the first artificial

train in the world has just had its
inaugural run at Hayes (see photo above).
It has no station, no porters, no passengers,
and no smoke, but its speed is equivalent
to 923 m.p.h. It has been designed by
the technical engineers of the " His
Master's Voice " research laboratories, and
its sole freight is radio receivers and radio
gramophones. One of the experts who was
responsible for designing the " train," in
explaining its use, said, There are about
2,300 soldered connections linking together
the 600 parts of an average receiver. In --
designing a new set it is essential to shake
sure that all these parts will withstand
the jolts the instruments are bound to
receive in transport. Consequently, we
set to work to create an ' artificial train,'
which comprises a movable platform that
is rocked up and down through eccentric
cams operated from a powerful electric mo-
tor. In order to test a new model H.M.V.
radio receiver we strap it on to the platform
-start the motor and it then receives 1,500
vibrations a minute."
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The Problem of Low Frequency Couplings is Not Always Understood by the
Home Constructor. In this Article FRANK

BEST
THERE are so very many methods

of coupling low frequency valves
that the amateur is likely to ex-

perience a good deal of difficulty in deciding
which is best for his own requirements.
The question is not simplified by reading
such bald, but oft -written, statements as
" Resistance -Capacity Coupling gives most
purity, but Transformer Coupling affords
more amplification." Whilst
this very general rule :might

Anode Resist.
Ri

VI

HT*

Couphn7
anal -

Fig. 1.-The connections
for a resistance -capacity

coupled stage.

I/2

efera' Leak R,

be true in some slight measure there are
so many factors to consider that it
cannot be applied with impunity.
Correct " Matching "

The whole question of L.F. couplings
is bound up in the correct " matching " of
one valve to another, and we cannot
proceed to answer it without
first considing certain condi-
tions which must be fulfilled. r, A
The primary essential if we
are to get the best out of any
valve is that the impedance
(or resistance to alternating
currents) of the component
connected in its anode circuit
should bear a definite rela-
tionship to the impedance of the valve
itself. For all practical purposes it can
be taken that maximum efficiency is
obtained by choosing a coupling component
whose impedance is not less than twice
that of the valve, or conversely, by choosing
a valve which has an impedance equal to
one-half that of' the component to be
connected in its anode circuit. An example
will make thig point quite clear. Suppose
our valve is one of the " 210 L.F." type,
having an impedance of 10,000 ohms (the
exact figure is always quoted on the
makers' instruction sheet), the component-
transformer, primary, resistance, choke,
etc.-to be wired in its anode circuit
should have a minimum impedance of
20,000 ohms if the full amplification of
which the valve is capable is to be obtained.

If the rule just cited is kept clearly in
mind the advantages and defects of the
several L.F. coupling arrangements will
more readily be appreciated.
lesistance-Capacity

Without any further deliberation let us
examine the simplest method of feeding

PRESTON, F.R.A., discusses the Pros
and Cons of Every Type of L.F. Coupling.

COUPLING
a low -frequency valve, that is, by means
of a resistance -capacity circuit. The con-
nections are shown both practically and
theoretically in Fig. 1, from which it can

be seen that simple fixed
resistance is connected between
the anode of V.1-which might
be either a detector or L.F.
valve-and high tension posi-
tive. The grid of V.2 receives
its signal voltages through a
fixed condenser joined to the

H*7 anode of V.I. Although it
does not take any part in the
transference of energy from V.1
to V.2, a grid -leak is joined
between the grid of the latter
valve and the G.B. battery to
permit of the application of the
correct bias voltage to V.2.

It is an easy matter to find
the correct ohmic value for the
anode resistance when the im-

pedance of V.1 is known, P HT

but the question of
deciding on the optimum I.;

.,s.

iaHr

72) I?

Fig. 2.-L.F. transformer
coupling. 68.-

HT*

Ges
6

1/2

V

capacity for the coupling condenser and
the most suitable resistance for the grid -
leak is not quite so simple. In practice,
however, neither of these' values is very
critical, and they can both be determined
with sufficient accuracy by rule -of -thumb
methods. The capacity of the condenser
is largely dependent upon the value of the
anode resistance and should lie between
.005 mfd. for a 100,000 ohm component
and .01 mfd. for a 10,000 Hr./.
ohm one. The grid -leak #17 --
should be from four to
eight times as " big " as
the anode resistance.

Use a Good Coupling
Condenser
There is just one

important point to
remember in using
R.C. coupling,
which is that the
coupling condenser must be
a " mica " one of good quality,
since it is subjected to very

high signal vol-
tages. A poor
condenser will
" break down " in very little time, and,
besides silencing the receiver, will probably
cause valve V.2 to be ruined by the appli-
cation of a large positive grid -bias derived
through the anode resistance.

Uniform Impedance
A resistance -capacity amplifier properly

set up as explained will produce very fine
results in the way of good quality reproduc-
tion. The main reason for this is to be
found in the fact that the impedance of the
anode resistance remains practically uniform
at all audio frequencies. We shall see later
that the impedance of other coupling
devices is subject to wide variations.
Resistance -capacity is not the only form
of coupling that will give pure reproduction.
though it is undoubtedly the cheapest.

H.r+ Disadvantages of R.C.C.
But it has two notable

defects. Firstly the coupling
device does not, in itself,
provide any amplification and
thus the increase in volume
obtained is only that produced
by the valves. In the second

place the anode resistance has the
effect of cutting down the high
tension voltage supplied to the valve

L.S. V.1. This loss is not serious where
the resistance is 50,000 ohms or less,
but for higher values the valve

may be prevented from working at its best
unless the H.T. battery is of unduly high
voltage.

Choke -Capacity
The latter difficulty can entirely be

overcome by substituting a low -frequency
choke for the anode resistance, because a
choke has a comparatively low resistance
(Continued overleaf)

HTf

HT

L.S.

Fig. 3.
-Showing
how a t rens-
former is

connected on the resistance feed system.
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dime "gh-tension current,
ite iils high impedance

o alternating or signal cur-
rents. To be more explicit :
a well-known L.F. choke rated
at 20 henries inductance has a
D.C. resistance of only 250
ohms, whilst its impedance
at 1,000 76 HT
cycles (equi- 7-0P

valent to the
ave ra g e

100.000 OHMS
00 -Coupling RtsiSt..

fema 1 e
speaking
voice) i sover
100,000 ohms. Choke -capacity is thus
better than R.C. in one respect, but
it is somewhat worse in another. The
impedance of any choke varies with
the frequency of the alterating currents
it has to carry-it becomes less at
lower frequencies and more at higher
ones.  For instance, the impedance of the
component referred to above is only about
6,000 ohms at 50 cycles, although it is
nearly 600,000 ohms at 5,000 cycles. It
will be appreciated from this explanation
that a choke must have a sufficiently high
impedance-twice that of the preceding
valve-at the lowest frequency at which
perfect reproduction is required. Un-
fortunately most manufacturers do not
state the impedance of the chokes they
supply, but, instead, give the inductance.
It will therefore be helpful to know that
the impedance at 256 cycles (middle " C "
on the piano) can be found very approxi-
mately by multiplying the inductance in
henries by 1,500. Moreover, in most cases
it will be found that satisfactory results
can be obtained over the whole musical
scale by so choosing the choke that its
impedance is correct at 256 cycles.

Theoretically, of course, choke -capacity
coupling cannot possibly give uniform
amplification to the full range of audio'
freqUencies due to the choke's constantly
varying impedance. In practice, however,
it is found that so long as the choke has a
sufficiently high impedance at about 256
cycles the difference in strength at various
parts of the scale is not so much as can be
detected by the ear.

There is yet another point to take into
consideration, because a choke's inductance
varies with the amount of direct current
passing through it ; as the current is
increased the inductance becomes less. In
making the above calculation, then, it is
necessary to know what inductance the
choke has when passing the anode current
normally required by the preceding valve.
All reputable manufacturers state the
inductance both " without D.C." and " on
load," so no difficulty arises here. It is
important, however, to ensure that the
choke is never called upon to carry more
than its rated maximum current, because
under such conditions its iron core would.
become magnetically " saturated," with a
result that the choke could not respond to
the L.F. current fluctuations. Serious
distortion would inevitably follow.
L;F. Transformer Coupling

Although choke -capacity coupling
obviates one defect associated with R.C.C.
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HT*
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HT*
it still has the
disadvantage of
not providing

L.S. any inter -valve
amplification.
As a matter of
fact the only
coupling c o m -NT + ponent which

in--sdoes produce a
voltage step-up
is a transformer.
For this reason
more volume
can be obtained
from two valves
coupled by a
transformer
than by the
use of any other
device. T h e
latter benefit,
however, is
obtained only

at the expense of quality ; but whether
the expense will be great or quite in-
appreciable depends entirely on how
" good " the transformer is. If it is a
big component with a massive core and a
high inductance primary winding it will
produce results quite as good as those to
be obtained with choke coupling. If not-
well, it just won't. The transformer must
be chosen in exactly the same way as the
choke with a view to its primary impedance
and not, as many people wrongly imagine,
by its step-up ratio. A well -designed L.F.
transformer of low ratio will give distinctly
better results than a poor one having a high
ratio.

When more than a single L.F. stage is
employed it is almost invariably better to
use Resistance -Capacity or Choke -Capacity
coupling for the first stage at any rate,
since when two transformers are used there
is always a danger of causing instability or
overloading, due to the excessive amount of
amplification produced. Two, or even more,
transformers can be used together, but for
good results great care is necessary in
designing the receiver.

Outoa
7iansfortmer

Fig. 4.-The push-pull
circuit ; identical connections
are used for quiescent push-pull.

Resistance -Fed Transformer
Because of the disadvantages mentioned,

it is more than probable that ordinary
transformer coupling, as illustrated in
Fig. 2, will gradually die a natural death.
It is rapidly being replaced by a system
which combines the R.C.C. and transformer
methods, and which is illus.:
trated in Fig. 3. The resis-
tance R.1 and condenser C./
are the same as the two
similar components shown in
Fig. 1, but a transformer is
inserted between the coupling
condenser and the grid of
V.2. It will be seen that the

Art+ L.F. 77.ansfr.

Det Valve
Holder

HT{ -
Class "8" Mpat

Tracisfi-.

To

anode resistance carries the direct H.T.
current to the anode of V.1 and the trans-
former has therefore to deal with the
alternating signal currents only. This
component can thus be made quite small
without there being any danger of its core
becoming " saturated." The degree of
amplification to be obtained is slightly
greater than that provided by the trans-
former alone, and the quality of reproduc-
tion is equal to that given by the R.C.C.
method of coupling.

Push -Pull
The next system of L.F. coupling I wish

to mention is known as push-pull, and
which has recently come into great promin-
ence in two or three different forms. Con-
nections for a P. -P. amplifier are shown in
Fig. 4, from which it can be seen that two
valves are used in the output stage. Their
grids are fed from a special input trans-
former having a centre -tapped secondary,
and an output transformer with centre -
tapped primary is used to " collect " the
amplified signal currents from the amides
of the two valves. It can be seen from Fig. 4
that both valves receive their grid bias
through a common tapping, which is
decoupled by means of a 100,000 ohm
fixed resistance.

The principal advantage of push-pull is
that a large undistorted output can be
obtained even when the H.T. supply is of
comparatively low voltage, and by using
two small power valves in the last stage.
This is because the two valves work
together, each dealing alternately with the
negative and positive half -cycles  one valve
can thus be said to be " pushing " whilst
the other is " pulling." In consequence,
any distortion which might occur in one
valve is cancelled out by

Quiescent Push -Pull
The system just dealt with is that which

has been in use for several years, but a
newer " version " of it has only become
popular during recent months. I refer
to quiescent push-pull, or, by another
name, " push -push.' The new method
differs from the old only in respect to the
way in which it is used. The two valves
are given a very heavy negative grid bias
so that they normally pass only one or
two milliamps of H.T. current. On the
application of signal voltages, however,
the valve which receives the positive
half -cycle amplifies in a normal manner

(Continued on page 631)
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Fig. 5:-The arrangement of a Class "B" amplifier. Otortin-v-
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THOSE who have followed Mr. Barton
Chapple's articles on The Develop-
ment of the Tuning Coil in Nos. 20

to 23 Of PRACTICAL WIRELESS, will have
observed that the dual coil of to -day is
not an ephemeral cult of the moment, but
a design evolved through many varying
shapes from an ancestor remarkably like
its present-day descendant. This family
likeness is unfortunate in some respects,
for it is primarily responsible for the idea
that the reversion to type is also a reversion
to inefficiency. The radio amateur who
has not delved very deeply into the mathe-
matics of his hobby may well be excused
for comparing unfavourably the insignifi-
cant, and often rather shoddy -looking,
wire -wound cylinder that he finds beneath
his screening can with the intricate and
artistic windings of a good commercial
plug-in coil of some years ago. Whatever
be the reason, there can be no doubt that
there is a firmly -rooted belief amongst
many amateurs that the plug-in coil
possesses some inherent superiority-a
belief that periodically finds expression in
the correspondence columns of this journal,
and that I have even heard avowed occa-
sionally by dealers in wireless apparatus.
Now that the series of articles on coil
evolution has been completed, let us apply
the theories of design explained therein to
this question of coil types, in order that we
may discover what justification exists for
preferring one type to another, either on
theoretical or practical grounds.

A Question of Efficiency
One cannot be dogmatic about such

components as valves or transformers,
since their functions are varied, and a
change in design may not only revolutionise
their efficiency but even add to their
functions. A coil, however, has one
function only, and its maximum theoretical
efficiency, although not attainable in
practice, is within the sphere of calculation.
There was a time when a designer was
able to set the pulses of amateur con-
structors throbbing by his claims for a,
variometer of vast dimensions wound
with something like a small bale of fencing
wire, but those happy days of ignorance
are no more. No coil, whatever its shape,
or composition, can serve, or is required
to serve, more than one desirable purpose,
i.e., to develop as large an oscillating
voltage as possible across its windings,
in tune with the frequency of the required
transmitter. The main factors which
militate against efficiency in any coil are
three in number-self-capacity, dielectric
absorption, and resistance. It is assumed
that readers are familiar with recent
articles on the meaning of self -capacity
and dielectric losses, but in order to make

COILS

DUAL C oIILS
By H. E. THOMPSON

a better comparison between a single
winding and a layer winding, it may be
desirable to enlarge a little on one aspect
of resistance.

Ordinary direct current flowing through
a wire is evenly distributed throughout the
whole section of the wire, but alternating
current, which, of course, travels back-
wards and forwards in any given length
of wire, tends to keep to the periphery.
At the very high frequencies used in
wireless this tendency is greatly emphasised,
and the current not only flows on the skin
of the wire, but also packs itself largely
into one portion of the skin-the inside
of the turns forming the coil. This
phenomenon is caused by the fact that
the currents in the wire produce a magnetic
field inside the wire itself, and, as the
magnetic field of the coil as a whole accen-
tuates the effect, it follows that the greater
and more bunched the magnetic field of
the coil, the greater will be the unwanted
ohmic resistance present.

Dielectric Absorption
Consideration will now make it obvious

that, since all the self -capacity in a solenoid
coil is in the form of a minimum of little
condensers in series, its self -capacity must
be less than that of a layer coil, where the
condenser -effects are necessarily more
numerous. Similarly, the dielectric absorp-
tion of the plug-in type must be less
controllable, and from what has been said
above about coil resistance, it is plain
that the concentration of the windings in
the multiple -layer system results in in-
creased coil resistance. Again, it is not
possible in any plug-in coil of normal type
to obtain the big separation necessary
between turns with large differences of
H.F. potential. Generally, then, from a
purely theoretical point of view, the solenoid
coil scores over the plug-in coil as an
efficient coil form.

At this point, the plug-in enthusiast
may point out that the original coils
were solenoids, and that they were aban-
doned for plug-in types. This, of course,
is true; but quite apart from the fact that
many of the factors which determine the
efficiency of a coil were imperfectly under-
stood at that time, the amateur of to -day
often fails to realise that the principles of
circuit design in those days called for a
handy compact form of coil that could
readily be changed for one of another value.

The coil must always be considered in
relation to the efficiency of the other com-
ponents in a wireless set. There is no

In This Article the Author Discusses inherent merit either in a fixed coil with
one or more windings, or in a combination

the Relative Merits of Both Types of plug-in coils with corresponding con-
StallIS, apart from their suitability to the
form of circuit in which they are employed.
For instance, when swinging coil reaction
was common practice, it would have been
cumbersome and ineffective to have utilised
solenoid coils in the anode and reaction
circuits. It would be equally ridiculous
to -day to employ a movable plug-in
coil in a modern design where the stability
of the set is often calculated to such fine
margins that the failure to utilise metallic
sheathing on a small lead may set up
oscillation.

Modern Requirements
A few years ago, the set designer worked

to approximations and wide margins,
because the efficiency of the average valve
and tuning condenser was a variable
quantity. It was advantageous, therefore,
to be able to ring the changes on coils to
compensate for deficiencies in other respects.
A greater use, too, was made of plain coil
coupling, particularly in inter -valve links
and in neutrodyne schemes, and as com-
ponents were very approximately matched,
it was convenient to use a form of ()oil
that was quickly adaptable to variations of
coupling. These were really the only
considerations that made the plug-in
coil so universally popular. To -day, when
multiple circuits are a necessity, it is
essential that coils should be mathematic-
ally exact in their constants, that all
windings, including reaction, should be
meticulously proportioned, and that screen-
ing should be possible without loss of
efficiency. From a manufacturing point
of view, the solenoid coil lends itself more
readily to the attainment of these ends at
a reasonable price, and when all the wind-
ings are incorporated on one fixed former,
the amateur is relieved of the possibility
of setting up undesirable interaction effects
through the use of separate coils.

It has to be understood that this dis-
cussion refers to apparatus constructed
for the broadcast band. Practical con-
siderations outside the broadcast band,
where selectivity is not a vital question,
may indicate a preference for other forms,
but that is a matter with which the amateur
is not concerned. Hypercritical amateurs
may possibly be inclined to point out that
the 6 -pin coil was a plug-in coil, but it
was a solenoid limited in its adaptability,
and. I have understood the term " plug-in '
in this article to refer solely to the non -
solenoidal type usually implied by that
description.
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THE majority of short-wave adaptors
comprise a ,detector stage (capable
of operating upon short waves)

which replaces the detector stage of the
broadcast receiver when plugged into the
detector socket.With receivers employing

000

Fig. I.-Circuit diagram of the adaptor for
battery set.

a powerful audio frequency stagethis
method is hard to beat.It is when we come
to small two and three -valve receivers that
we desire something different.

If it is possible to add an L.F. stage to
the receiver it will be found that results
are as good as could be desired.On the
other hand, it is not always possible to
add an iL.F. stage to every broadcast set.
If an L.F. stage is employed in the adaptor
a number of new components are required,
and it was with a view of constructing an
adaptor capable of amplifying as well as
detecting that resulted in my constructing
the " Extramp," which is short for extra
amplification.

Small Extra Coit
This is a unique adaptor which employs

the detector stage of the broadcast receiver
as an L.F. amplifier,resulting in extra
amplification at little more cost than if the
usual type of adaptor were constructed.
A perusal of Fig. 1 will show how this
is done. It will also show that the con-
struction is simplicity itself.

Before starting upon the constructional
details there are one or two points which
should be remembered.In the original
model an aluminium panel was employed
to overcome hand -capacity effects. Although
an advantage, this luxury is not essential,
and therefore the wiring diagram (Fig. 3)
shows the receiver with an insulated panel.
If a metal panel were employed the panel
could be used to take the place of various
wires.
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Now place all the components in their
proper positions,as shown in diagram,
and fasten down. Do not economise in
screws, but fix every component firmly to
the baseboard.If one screw is employed
where two are intended there will be a

possibility of the component
moving when knocked, resulting
in a loose contact, which is just
the thing to create rushing and
crackling noises.

If the wires are soldered, care
should be taken to observe that
the resultant joints are clean
and firm. Failure to do so may
result in more crackles-which,
when amplified, will create a
terrific amount of noise.

use with a

Adaptor Plug and Coils.
Having placed the components

and wired the receiver, we have
now to consider the adaptor
plug and coils. The former

must be of such construction as to enable
a valve to be plugged into it when it is
plugged into the detector socket of the
broadcast set.There are quite a number
of plugs (constructed for pick-upwork)
which are ideal for this purpose.Care

Fig. 2.-Circuit diagram of the adaptor
modified for use with an A.C. mains set.

U
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mend this procedure if the receiver is to
be operated much below 19 metres. Far
better to construct a coil for each wave-
band.

Testing the Adaptor.
Having constructed the adaptor, we

may now test it.. To do so we should
insert the plug into the detector socket of
the broadcast receiver, insert the valve
in the adaptor, and place a H.F. or R.C.C.
valve in the adaptor socket (whichis
plugged into the receiver).You will be
surprised at the volume obtainable.With
my model I found reception far better
than with any other class of adaptor I
have employed. During the evening
RW59 and REN, Moscow, DJC, DJD and
other German stations, GSA, Daventry,
HVJ and 2R0, Italy, OXY, Copenhagen,
and many other European stations provided
excellent loud -speaker results.W2XAD
and W8XK provide loud -speaker reception
upon most evenings.ZSJ and 7L0 have
also been heard at good strength.

To realize the fullcapabilities of the
adaptor it is necessary to tune in between
4 and 6 a.m. Employing my adaptor with
a two -valve receiver I can log W3XAU,
8XK, 8XAL, and many other American

000251110 TUNIAVCOND.
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Fig. 3.-This practical wiring plan shows U
all the connections.

should be taken not to twist
the wires which travel from
the receiver to th3 plug
tightly, as interaction may
result. If loosely wound no
trouble will be experienced.
The coils employed in the
original set were home-made
six -pin affairs. These are
readily constructed, and they
are cheaper than commercial
coils.

Although the constructor
may feel tempted to employ
a clip to short a larger coil
down so as to enable it to
receive upon more than one
waveband, I do not recom-

stations at good loud -speaker strength upon
almost any morning I wish to search.
Mexican and Colombian broadcasting have
also been heard, from stations XEW and
HCK.

Although the receiver is shown as a
battery model in Fig. 1, it is easy to arrange
the receiver to work with a mains set.
The correct connections for the adaptor
in this case are shown in Fig. 2.
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Fig. 5.-A two -salve reflex circuit which can be built from modern components.
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(Continued from previous page)
act as a by-pass to the H.F. Still further to
improve the efficiency of the arrangement,
reaction was often obtained by coupling
together the tuned anode and aerial coils.
It was claimed that such a circuit was cap-
able of results equal to those given by an
ordinary three -valve receiver, and although
this was a rather exaggerated statement
the circuit was undoubtedly capable of
wonderful things once a suitable crystal and
L.F. transformer had been found. In reality,
the " quality " was probably extremely poor,
but this generally passed unnoticed, since
it was as good as contemporary speakers
and other components were capable of pro-
ducing. The reflex circuit was always very
popular, probably because the very idea of
economizing by making one valve do the
work of two had a strong appeal to human
nature. It is interesting to observe that
the reflex is still " living " and that many
amateurs would like to revive it. For the
benefit of any readers who are interested
in trying a reflex circuit with modern com-
ponents, the circuit represented by Fig. 5
might be useful. In this case the crystal is
dispensed with and an ordinary three -
electrode valve employed as detector, a
screened -grid valve serving the purpose of
combined H.F. and L.F. amplifier. Or-
dinary dual -range tuners are employed and
the values of the more important com-
ponents are indicated.

Super -Regeneration
At about the same time as the reflex

circuit was meriting a good deal of atten-
tion, other experimenters were trying to
get a maximum amount of amplification

from a single valve by a different,
means. It was, of course, known
that a detector valve could be made

H.T.

Fig.9.-The Ultra-Audion, a tricky
but interesting single valve" super

circuit.
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6.-Circuit of the Armstrong Super -

Regenerative single valver.
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the American investigators whose names
they still bear. With both of these cir-
cuits, which are shown in Figs. 6 and 7
respectively, the principle was practic-
ally the same, namely, that although
the valve was allowed to remain in a
state of oscillation the customary whistle
was not heard, due to the fact that oscil-
lation was periodically " quenched " or
" damped." The quenching was provided
by so arranging the circuit that the valve
could oscillate at two frequencies at the
same time ; one of these corresponded to
the signal being received and the other
was of about 10,000 cycles, or just above
audibility. As a result, the former oscilla-
tion was quenched by the latter at the rate
of 10,000 times per second. At first, much
difficulty was experienced in disposing of
a constant " hiss " which marred reception,
but by making various fine adjustments
it could, at least, be reduced to so low a
level that it was not very troublesome.
Of the two circuits, the Flewelling was least
used and never became very popular. 'The
Armstrong, however, has remained in more
or less constant use right up to the present
time, and is, in fact, coming very much
to the fore at the moment for the reception
of ultra -short -waves. There is no need to
describe the cirpuit in detail here, since
that was done in an article recently published
in PRACTICAL WIRELESS.

High -Tension -less Circuits
In evolving new circuits the fundamental

idea was almost invariably one of economy,'
of making one valve do the work of two,
or of minimizing the consumption of high-
tension and low-tension current. I have
already mentioned some circuits whose
main aim was to get equal efficiency with
fewer valves, so now reference should be
made to a scheme that was originated
during 1924 for disposing of the high-
tension supply. The circuit of a high -

Phones tension -less Det.-I..F. two -valve set is given
-A in Fig. 8. From this it can be seen that

Hr the valves are of the four -electrode type,
having two grids ; diagrammatically, they
are like the later screened -grid valves,
but otherwise they have no resemblance.
The inner grid is connected to L.T. positive.,
the outer one forming the usual " control"
grid. To describe how this circuit worked
it is necessary to refer to the normal
functioning of a triode valve whose filament
emits electrons (" particles " of negative
electricity), which are attracted to the
plate by the positive charge usually deriVed
from a H.T. battery. In the normal tYpe

- of valve there is a' comparatively -wide gap
L.T between the filament and plate, and to

Fig. 7.-The Flewelling circuit.

to amplify by feeding back
into the grid circuit the H.F.
currents appearing in the
anode circuit -in other
words, by applying re-
action. This was satisfac-
tory up to a point, but as
the valve fell into self -
oscillation (so producing
the well-known heterodyne
whistle) when more than a
very limited amount of re-
action was used, it was felt
that the valve was not being
made to operate at its full
efficiency. The consequence
was that two new circuits,
known as the Armstrong
Super -Regenerative and the
Flewelling, were invented by

(Continued on page 636)

Fig. 8.-Circuit of a iwo-valve set-L.F,
receiver.

high -tension -less
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Plug
A device which, in conjunction with a

socket arrangement known as a " jack,"
is used for quickly making or breaking
an electrical circuit or circuits. The plug

I consists essentially of a metal stem
insulated from a metal ball at the end of
the stem. The other end of the stem is
supported in an insulated ,handle. See

/ Fig. 1. Inside the handle are two small
I terminals connecting with the ball and

stem of the plug. It is to these terminals
! that the wires from the speaker, 'phones,

or other apparatus are joined so that,
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when the plug is inserted in the jack, con-
tact is made.

A common use for plugs and jacks is to
provide a quick means of changing over
the speaker from one room to another.
Wall jacks are provided in each room, each
jack being connected to the set with wires.
A plug is then attached to the speaker
cords. In this way the speaker can be
plugged in at any desired point. Other
uses for plugs and jacks include the
plugging -in of a gramophone pick-up to
the receiver, the cutting out of one or
more of the valves in a multi -valve set,
etc. See also JACK.

Plug-in Coil
A tuning coil fitted with a plug and

socket arrangement specially designed for
quick coil changing. The usual type of
plug-in coil is illustrated in Fig. 2. It will
be noticed that the coil is plugged in to a
holder mounted on the baseboard. An-
other type of plug-in coil is shown in the
inset, but this kind is more often referred
to as a " six -pin " coil owing to its having
six legs or pins which plug in to the six
sockets on the special holder.
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Plug-in coils are not now used to any
great extent, except for short-wave work,
as they have been replaced by the more
popular dual and triple -range coils in
which wave -changing is performed by
means of a switch instead of by removing
the coils.
Polarisation

When a simple primary cell is being
discharged
it will be
noticed that
the currentrapidly
falls after
the first se -
mild or so.
If the cell
is then
given a rest
it will again
deliver the
full current,
but it will

0:: also die
down again
in the same
manner as
before. This
p henome-
non is

Fig. 1.-Plugs and jacks, showing how the tip and stem of the plug makes contact. known, a s
polarisation

and is due to the formation of small
bubbles of hydrogen on the positive
plate of the cell. These bubbles offer
a high resistance to the passage of
the current through the cell. The
reason why the cell or battery
recovers after a rest is because the
bubbles have had time to clear
away.

In ordinary dry cells as are
used in flash lamp batteries, H.T.
batteries, etc., a special substance
is included to dissolve the bubbles
as soon as they are formed. This
is called the depolariser and pre-
vents the battery from " running
down " after being in use a short
time. Accumulators or secondary
cells do not suffer from polarisa-
tion, as no gases are formed during
discharging. See also DEPOL.AR-
ISER.

Polarity of a Magnet
Every magnet has what are

called " poles." There is the North -
seeking pole and the South -seeking
pole. In the case of a bar magnet,
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if it is suspended from its centre it will
swing round until its north -seeking pole
points to the earth's north magnetic
pole. The " North " pole of one I
magnet will always attract the " South "
pole of another, but two " Norths " !
or two " Souths " will repel one I
another.

In a magnet the North pole, or to give it
its proper name, the North -seeking pole, is I
the end of the magnet from which the i
lines of force are supposed to emerge, !
while the South pole is the one by $
which they return. With a battery
or dynamo the two terminals by which !
the current leaves and returns are called I
the Positive and Negative poles respec-
tively.

Potential Difference (P.D.)
The difference in pressure or voltage

which causes an electric current to
flow. Just as pressure is needed to
cause water to flow along a pipe so
pressure is required to produce a current
of electricity.

Potentiometer
Strictly speaking this is a " measurer

of potential," but the term is used in wire-
less to indicate a divider of potential. It
consists essentially of a resistance with a
slider, which can be moved along the
resistance element at will. In this way I
any intermediate voltage can be obtained

!between that of the two ends. As you
know, when a resistance is connected in a I
circuit there is always a difference of t

I

(Continued overleaf)

Fig. 2.-Two different types of plug-in coil.
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Fig. 3.-Above, a simple form of potentiometer,
and below, the more usual type.

(Continued from previous page)
1 electrical pressure (voltage) between the
j two ends. If it is desired to connect, say,

Ithe grid of a valve or some other part of
the set, to a point at a pressure somewhere I

1 between that of the extreme ends of the
resistance, then a potentiometer is used It T.i-

in place of an ordinary resistance and IIthe connection taken to the slider. By
moving the slider the desired potential I
can be obtained. Fig. 3 gives an idea of

Iwhat a potentiometer looks like. Two
examples are shown. Rectifier

A device for converting alternating iPower Grid Detector
Probably the commonest way of con- current into direct current. See REC-

TIFICATION, VALVE, M ET ALI netting up the detector valve of a Il r -,,- RECTIFIER, etc.
1receiving set is as what is known as a

" leaky -grid " detector. This method Resistance i
inecessitates the use of a grid leak and The opposition that a substance offers i

igrid
condenser. It is very sensitive if to an electric current passing through !

the right values of leak and condenser it. The energy expended by the current 1
Iare chosen, but suffers from the draw- in overcoming resistance produces heat. i

back that it is likely to distort when In the case of an electric lamp, for !
overloaded if the signals being received instance, the heat produced is ao great

I are too powerful. However, it can be that the filament becomes white hot.
made to handle very powerful inputs G a.- The term resistance is also used to
if the anode voltage of the valve is denote a resistor, that is, a device usedvalves are connected in a simpleI increased to about 200 volts and the and in a push-pull arrangement. to. introduce. a certain resistance in a
values of the leak and condenser each
reduced. This method is then called in various forms. Some contain a coil

circuit. Resistances or resistors are made

Ipower grid detection. It should be noticed grid -bias voltage. Quiescent push-pull is of special resistance wire and are called
that it does not increase the power of the an extremely economical method of power wire wound resistances, while other types
set, but merely enables it to handle loud amplification and therefore particularly include metallised resistances, composition

isignals without distortion. suited to battery resistances, etc.
sets. Fullest

1 Power Valve advantage of the
j A valve for use in the output stages of system is obtained

a receiver and, therefore, designed to when the valves
handle considerable power as compared used are pentodes.
with valves in the earlier stages.

Radio -frequencyi Primary Cell FrequenciesA piece of apparatus for producing an from about 15,000i electric current by chemical action. cycles upwards.1- In its simplest form it consists of two See HIGH-
,plates

or strips of dissimilar metals FREQUENCY.dipping in a solution of acid or salt. The
1 acid slowly attacks the metals, or one of

ithe
metals, and on joining the two strips

with a piece of wire a current will flow.
1 In the Leclanche and biohromate cells one

1

of the metal strips is replaced by a carbon
rod. A primary cell cannot be recharged.

I See CELL.
1 Primary Winding

The winding of a transformer to which
i the power from the source of supply is fed.
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From the primary winding it is trans-
ferred by magnetic induction to the
secondary winding. See TRANS-
FORMER.

Push -Pull
A method of connecting up two

amplifier valves so as to share the
total grid swing between the two
valves. Its advantages are greatly
increased handling power, freedom
from distortion, less need for de -
coupling, etc. The connections for two
valves in push-pull are shown in
Fig. 4, which also gives the normal
connections when using only one
amplifier valve. The push-pull arrange-
ment must not be confused with two
valves just connected together in
parallel. It has definite advantages
over parallel connection.

Quiescent Push -Pull
A modification of the push-pull

arrangement in which the power con-
sumed from the high-tension supply is
proportional to the signal strength. Thus
during intervals or quiet parts of the
programme practically no current is taken.
This is attained by using a very high

Fig. 4.-How
output circuit

Reaction
An arrange-

ment by which
some of the
energy in the
anode or output
circuit of a valve
is fed back to the
grid or input
circuit. This has

VALVES IN
PUSH-PULL

Fig. 5.-Two types of

the effect of overcoming the resistance of
the grid circuit and so gives an increase
in signal strength. Reaction can be con-
trolled by a movable coil (magnetic re-
action) or by a variable condenser
(capacity reaction). If the control is
advanced too far the energy fed back
more than compensates for the losses in
the grid circuit and the circuit breaks into
self oscillation. When in this state the
receiver will produce howls and whistles
when tuned to a broadcasting station and
will also cause interference with other
nearby receivers. See OSCILLATIONS.

Rectification
The process of converting alternating

current into direct current. *The detector
valve in a receiver rectifies the high -
frequency current produced by the in-
coming waves, that is to say, it changes it
from a current moving rapidly first in one
direction and then in the other into a
current going in one direction only, but
still rising and falling according to the rise
and fall or modulation of the original
currents.

Another case where rectification takes
place is in the case of a receiver operated
from alternating current mains. Here the

current must be converted into non -
pulsating (direct) current before it can
be used to supply the valves. This is
carried out either by a metal rectifier or
a special rectifier valve in conjunction
with smoothing chokes and condensers.

primary cell-th-. Bichromate
the Leclanchd cell.

a

battery and
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The Speech Coil in the Gap
THERE are two complementary func-

tions performed by the moving coil,
the one of these is to receive elec-

trical energy and the other to deliver this
as mechanical energy to the diaphragm
and so to the air. The speech coil in its
magnetic field is thus a specialized form of
electro-motor, and is thus subject to the
ordinary electrical laws-namely, the
cutting of the magnetic lines of force
by the conductor gives rise to back E.M.F.,
which may be calculated in the same way

Figs. 1 and 2.-Showing broad
wound speech coils.

as the E.M.F. of a dynamo or electro-
motor ; and the current flowing in the wind-
ing gives rise to forces dependent upon
the strength of the current, the length of
wire in the winding, and the value of B
in the gap. The calculation connecting
the electrical and acoustic quantities
based on these fundamental laws is most
instructive, but this does not form the
subject of the present article.

The essentials for good performance
from the standpoint of design are :-

1. That the moving coil shall be capable
of sufficient free movememt, especially for
the rendering of low tones.

2. That the maximum movement per-
mitted shall not affect materially the mean
strength of the field or the number of
turns within the field.

3. There shall be no selective resonances
such as will interfere with a good frequency
characteristic.

4. There should be a certain amount of
damping to avoid resonances.

5. The motional impedance should be
high and the copper resistance low.

Now (1) depends very much on the cen-
tring ; it is unusual to find the movement
unduly limited by the surround, but the
centring at the small end of the cone is
often cramped. The importance of (2)
is often overlooked. If, as in many of the
moving -coil speakers of a season or two ago,
the winding be made of exactly the same
length as the gap, just to match it exactly,
then, when any movement of the coil
takes place, the number of turns in, the gap
will diminish-this is inevitable. But it
may be avoided by making the speech
coil winding either much greater than the

gap length, Fig. 1, or alternatively very
much less, Fig. 2. In either case a quite
considerable movement of the coil may
take place without any change in the
number of turns in the gap field. The type
of winding shown in Fig. 1 is the better
from the point of view of cost limitation ;
the whole field is in use all the time.
Fig. 2 is most extravagant in the matter of
field, but it results in a much lighter
moving coil for the duty performed.
The winding shown in Fig. 1 is found more
suitable for the usual open cone type of
speaker ; in this the weight of the moving
coil and diaphragm as a matter of experi-
ence is not a difficulty ; in fact, if it be made
too light the very high frequencies come
through too strongly, and the 9 kilocycle
heterodyne from the adjacent station
becomes a constant source of annoyance.
The type of winding shown in Fig. 2 has
been found better suited to the horn type
of M.C. speaker, and is used in the Lan-
chester acoustic tube type.

On the question of clearances. There is
a natural tendency on the part of designers
to cut the clearances down to a minimum
in order to obtain a stronger field for a given

cost in magnet steel. In the writer's
opinion the internal clearance between
centre pole and sleeve should not be
less than 5/1000 of an inch, that is, a
diametral clearance of .Olin. or I mm.
and the external clearance about half
as much again, i.e., a diametral external
clearance of .014in. It may be asked
why a greater clearance on the out-
side ? The reason is that if the
sleeve touches the centre pole very
little harm is done, but if the winding
should touch on the outside not only
will there be a much greater acoustical

and narrow disturbance due to momentary shorts,
but actual injury may be done, and
the coil may have to be rewound.

The question of resonant frequencies,
(3) above, also the questions of motional
impedance and copper resistance (4 and 5),
will be dealt with in a later article.

Composition Resistances
THERE are still many receivers about

using old type composition anode
resistances. Many of these fall short of the
modern variety, inasmuch as their value
does not, remain constant, but increases
with time. An ordinary composition
50,000 ohm resistance may steadily increase
in value until there is only a volt or so on
the detector valve, with consequent loss of
reaction, quality and volume.

Grid Leaks and Instability
GRID leaks have a habit of increasing in

value when their age is considerable,
resulting in reduced handling capacity,
instability and considerable backlash on
reaction.

Tuning Correction
THERE has been much written on the

subject of tuning correction by cut-
ting off the top notes with a condenser or
stopping them by means of series resistance,
but it is seldom that reference is made to
increasing low base.

When a resistance -fed L.F. transformer is
used much can be done in this direction by
choosing a suitable condenser. If the value
chosen is such that with the inductance of
the primary the circuit forms a tuned
acceptor at some definite frequency, say,
60 cycles, the response curve will rise
sharply at this frequency.
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The CAMEL
has the hump
He has a hump on at all times. If you
do not get wise to the best in radio you
will get like the camel and have the
hump.' Insist on Graham Farish com-
ponents and you get the best in radio.
They are precision made instruments,
incorporated in any set and they provide
Efficient Selectivity, High Tonal Quality,
and Reliability.

LIT - LOS
Condensers

Compact and efficient.
Accurately gauged
bakelite dielectrics and
solid brass pigtail con-
nection to moving
vanes. All capacities up
to 0005 mfd. in tuning
straight line capacity
and differential types.

21.. Each

OHMITE Resistances
The most popular and efficient type of
fixed resistance for all general

wound." All values 50 ohms 1 16
purposes.  Better than wire -

to 5 megohms. Each
100° F. Temperature rise.

Ohms Milliateps Ohms Milli/imps
1.000 40 20,000 8
2.000 35 30,000 6.75
3.000 29 40,000 6

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

above ratings, price 213.

L.M.S. Twin Screen H.F. Choke
In H.F. circuits
where ultra effici-
ency is such a
necessity you can 
not do better
than to fit L.M.S.
Choke. Equally
suitable for the
long, medium andshort wave-
lengths.

Each 416
Where a cheaper
screened choke is
required use the
H.M.S. Screen
ed Choke,

Graham finish
Components
Graham Farish Ltd., Masons Hill, Bromley, Kent,
Export Office: 11/12. Fenchurch St., E.C.3.
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He Never Switched Off

AGOOD French story was recently pub-
lished in one of the Paris " dailies."

It concerns a forty -year -old citizen who,
wishing to secure an annuity policy from
an Insurance Company, consulted his
doctor as to the means to be adopted to
live to the ripe old age of four -score -and -
ten. The practitioner examined him and
pronounced him a perfectly healthy case.
" Do you smoke ? ' he asked the patient.

No." " Do you drink ? " " No." " Do
you enjoy big meals ? " " Not par-
ticularly,' was the answer. " Do you
listen to the Paris radio programmes ? "
" Yes, I never miss an item." " Great
Scott ! " said the doctor, " what do you
want to live so long for ? "
Another Kind of S.W. Interference

WHILST trying out a short-wave
set the other day a rather peculiar

form of interference was noticed, which
might be of interest unless you have already
had the same experience. The set worked
very well, and in about half an hour we
had made a good " bag " of stations on
the 31 -metre band, but as soon -as it was
made to oscillate a programme of dance
music could clearly be heard no matter
what wavelength the receiver was tuned
to. We didn't bother about this for some
time, but eventually decided to see who
it was. On settling down to listen to it,
there was no doubt that the music was
being made by Henry Hall and his boys,
so we concluded that we must be listening
to a gramophone record " churned out "
by a local amateur. This theory was soon
disproved, because announcements were
given by H.H. himself. Could it be an
Empire transmission ?

Well, to cut a long story short, the in-
terference turned out to be coming from
a neighbour's set which was tuned to the
National, because immediately that set
was switched off the interference ceased.
Rather peculiar, though, that the music
should only be heard-and quite clearly
at that-when the short -waver was actually
oscillating !

Electrical Interference
INTERFERENCE with wireless reception

by electrical apparatus appears to be
getting worse every day, and it really does
seem time that ,some preventive measures
were taken by the authorities. If a man
drives down the street in a car whose
exhaust emits a " healthy " burble he is
liable to be hauled before the magistrates

and fined ten shillings and costs for disturb.
ing the peace, and yet a person who causes
an ear-splitting noise to be heard in every
loud -speaker over a radius of a hundred
yards or more, by using a flashing electric
sign, does not receive so much as a caution.
The Post Office has gone to no little trouble
and expense to devise means for " silencing "
every form of electrical apparatus and
offers to trace and cure interference at a
purely nominal charge, but I gather that
its services are not very frequently called
upon. In more than one European country
a person is forbidden to instal any piece
of electrical machinery which is not
guaranteed to be silent, in the radio sense
of the word, so surely it is not beyond the
powers of the Government of England to
introduce laws which will make electrical
interference illegal here..
Precautions Necessary with Mains Apparatus
11 SEE that in, electrical circles there is
1 some concern being felt about the undue
publicity given to cases of electrical shocks
resulting in deaths through the use of
electrical apparatus in bathrooms. There
have been several sad cases of this sort
lately, but it has been pointed out that
prejudice should not be felt against the use
of electricity any more than against such
power mediunis as petrol or gas. One
does not need to be told that it is dangerous
to look for gas or petrol leaks with a lighted
match, although perhaps it is not so
commonly known that it is dangerous to
use such apparatus as hair -dryers and
massage machines whilst in a bath. All
the same; it is not to the interest of progress
or to we who, by our constant experimenting,
do much to assist the development of
radio and electricity in general that fear
should be felt by the public in its use.
You may say that it is not everybody that
wants to listen to radio programmes in the
bath, but if I am correct in my opinion of
eager radio fans they are not above using
their sets anywhere. Therefore, if you use
the mains to work your set be scrupulously
careful how you wire up the mains leads to
the set. Make as few joints as possible
and well cover them with insulating tape,
or preferably use the special bakelite
covered connectors that can be purchased
quite cheaply and which make a neat and
safe job when two leads have to be joined
together. See that the metal case of your
mains unit is connected to earth, and also
for general safety try to earth any other
piece of electrical apparatus that may he
in use in your home. Another set of leads

that is sometimes abused is that which
feeds loud -speakers in distant rooms. There
is an idea prevailing that " it is only the
speaker lead " while the fact that quite
hefty shocks can be obtained from speaker
leads from fairly powerful sets is often
overlooked, and some people are susceptible
to quite low voltages. If you are sufficiently
capable to fit further power or lighting
plugs in your house, a thing you shouldn't
do unless you are sure of what you are
doing, find out which is the earthed lead
of your mains, as nasty shocks have been
obtained from lamp -holders, and the like,
even though the switch controlling it was
in the off position. This is due to careless
wiring, as if the switch is placed in the
un-earthed lead there is a danger of a return
flow of current to earth via the body of
the person who happens to make contact
with the other lead. In conclusion, in
your own interests and in the interests of
radio and electrical development generally,
treat the power at your command with
the respect your knowledge of it gives.
Carrying Capacity of Fuses
FOR a fuse to be efficient it should be

capable of carrying a maximum
current considerably less than the filament
current of any one valve. It is often
found, however, that quite large fuses have
to be used, as smaller ones blow every time
the set is switched on. This is caused by
the momentary heavy current drawn
through the fuse to charge the fixed con-
densers which have discharged while the set
has been idle.

This trouble can easily be overcome by
connecting such condensers as go to H.T.-
or L.T.-, straight to the H.T.- terminal
and putting the fuse between H.T.- and
L.T.-. Admittedly, this will not offer any
protection should one of the -condensers
break down, but if these are of reputable
make there is nothing to fear.
The Valve of the Future !

AT the present moment there seems a
rapidly growing danger of valves

becoming so complicated and having so
many grids in them that the price will be
exorbitant, unless the constructors' point
of view is carefully watched. There appears
to be no limit to the possibilities in this
direction. In a recent issue of PRACTICAL
WIRELESS, details were given of the new
Hexode, but this is only a starting -point
for all sorts of possibilities. How about a
Class B valve made up of two pentodes ?
Grid Glow Tubes

GRID glow tubes are quite common-
place in America, and there is some

possibility, we understand, of their appear-
ing over here. This gadget consists of a
little Neon tube which provides a visual
indication of tuning.

The general idea is that with a station
calibrated A.V.C. set the loud -speaker is
shorted by a switch, the wanted station
tuned in by watching the grid glow tube
brilliancy, and then the L.F. portion is
switched on and there is the wanted station,
correctly tuned. The idea is to obviate the
annoyance of passing over a few dozen
stations when tuning from one to another.
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THE BEST L.F. COUPLING ?
(Continued Porn page 616)

due to its negative bias being momentarily
reduced by the positive signal voltage.
The other valve, which receives the nega-
tive half -cycle, is biased still more heavily
and, therefore, does not operate, or, in
other words, it remains ." quiescent."
As positive and negative half -cycles are
alternately applied to both valves, the
latter work " in turns." In consequence
of thii the average anode current remains
very small in amount, and it can thus be
supplied by an ordinary dry battery.

It has become customary to employ
a pair of pentode valves in the Q.P.-P
stage, and although these do give more
amplification there is no reason why
small power valves should not be used.

Special input and output transformers
must be used for Q.P.-P. for reasons which
will be explained. To load the valves
fully the input transformer should have
a step-up ratio of about 9:1 (as compared
with 3:1 for ordinary push-pull). Since
the current flowing through the primary
winding of the output transformer is
rapidly fluctuating between, say, 2 and
20 milliamps, this winding must have a
low D.C. resistance of the order of 400 ohms.

Another modification of push-pull is
that known as Class " B " amplification.
This has the same objects as Q.P.-P.,
namely, of giving a large undistorted
output for a minimum consumption of high
tension current. A special " double "
valve has been developed for Class " B,"
and this really consists of two triodes in a
single glass bulb ; it has two filaments,
two grids and two anodes. The new
valve functions in almost the same manner
as the two valves in Q.P.-P. but instead
of requiring a heavy G.B. voltage it is so
designed that it passes an almost negligible
amount of high-tension current when the
grids are at zero potential.

Since the grids actually become positive
it is evident that there will be a flow of
grid current through the secondary of the
preceding transformer. To prevent dis-
tortion it is therefore essential that the
secondary winding should have a very low
resistance, and to ensure this, it must have
comparatively few turns. This fact makes
it necessary to use a step-down transformer
in order that the primary may be matched
to the preceding valve. To make up for
the loss of amplification caused by the
step-down transformer an additional L.F.
valve must be used prior to the Class " B "
stage ; this valve is referred to as a
" driver," but it is really an ordinary
small -power valve.

The circuit arrangement for a Class " B "
amplifier is shown in Fig. 5, where the
names of the various parts are indicated.

By way of " summing-up " the con-
clusions drawn above it can be said that
the best form of coupling for a battery set
which is required to give only a compara-
tively small volume, or for a mains re-
ceiver, is the resistance -fed transformer.
For a battery set intended to give a large
volume sufficient to produce really good
reproduction with a moving -coil speaker
the constructor cannot do better than
employ Class B " or Q.P.-P. Special
" constant -voltage " eliminators are now
made for use with the new systems of
amplification, whilst most ordinary
eliminators can be suitably modified by
connecting a "neon stabilizer" across the
output terminals.

A-
a 1.

!cure Males Hum
flow

mY MCSpeaker?
r'nate 'HOW can 1 smooth "E rferencwiih

HAT is Decoupting

31

WHAT is an H.F. Filter?'
WHAT is the correct resistance to use
WHEN should I use

an Electrolytic Condenser

HOW?
WHAT?

WHEN?

THIS BOOK
ANSWERS ALL
YOUR QUESTIONS

COUPON

a

To The Publicity Dept., The
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PREH VALVE -HOLDER
ANEAT bakelite chassis-mOunting valve -holder has

been submitted for test] and is illustrated on this
page. The top is of brown bakelite and is provided
at the side with lugs to facilitate the attaehmept to
a wooden or metal chassis. The sockets are slotted

Preh 7 -pin chassis mounting vales -holder.

and grip the valve legs sufficiently hard to ensure
good electrical contact, but not so tight that the valve
may not easily be withdrawn. The illustration is of
a 7 -pin holder, but it is also obtainable in 4 and 5 -pin
types. The 7 -pin costs ls.

NEW. FERRANTI VALVES
THE well-known firm of Ferranti, specialists for

many years now in high -quality transformer
manufacture, have turned their activities to the
Production of valves, and some interesting develop-
ments may be expected from this source. Samples
of some of the preliminary types have already been
submitted to us and are illustrated on this page. They
include the first double diode -triode which we have
received, a full wave rectifier, and a special H.F.
pentode. The full -wave rectifier is known as Type It.4,
and is of the directly -heated type, consuming 2.5 amps
at 4 volts. The rectified output is 350 volts at 120 mA.,
and the curves show remarkably good regulation.
For instance, with a current of only 40 mA. and an
input of 200 volts a D.C. output of nearly 200 volts
is obtained. When the current consumed rises to
120 mA. the output is still over 100 volts, so that
there is a variation of less than 100 volts between
the extremes of 40 and 120 mA. A slightly more
powerful rectifier is also produced and bears the
reference R.4A. The filament potentials are similar
to type 11.4, but the output voltage is increased to
000 with a current of 120 mA. The regulation is of the
same high order. The electrode construction is very
sturdy, and there should be no cause for com-
plaint on the ground of mechanical breakdown.
The H.F. Pentode is Type VPT.4, and this is
of the indirectly heated type with a 4 volt 1 amp.
heater. *Maximum anode volts are 200 and the
screen voltage is given as 100. Maximum anode
current is approximately 5 mA., with a further
2 mA. from the screen current. The impedance
is rated at approximately 1 megohm, and the
conductance at 2.6. The vales has, of course, a
special application. The remaining sample is
most interesting, as it is the first of a new
type of valve which has already been described
in these pages, namely, the Double Diode
Triode. - (See PRACTICAL WIRELESS, dated
April 22nd, page 190.) This is of the indirectly -
heated type with a 4 volt 1 amp. heater. It
is fitted with the new 1 -pin base, anci. has a cap
on top of the bulb. - The connections to- the
pins and cap are given in a recent Data
Sheet. The maximum anode voltage ,is 200, and
the impedance is 14,500 ohms. Amplification is
rated at 89, and the mutual conductance at
2.7. The special uses of this type of valve
have already been given in the article
referred to.

AMPLION TAPPED OUTPUT CHOKE
THE correct matching ofloud-speakers to a Class B or

'Q.P.P. output stage is a matter of some importance,
and the correct transformer should in all cases be used,
not only in the interests of obtaining the best quality,
but also to operate the valve correctly. Most loud-
speakers are already fitted with a transformer, but this
is not always suitable for Class 13 circuits, and there is
then a question as to how best to early out the match-
ing. Messrs. Amplion have produced a 3 -ratio tapped
output choke which is designed to enable a Class B
or Q.P.P. stage to be coupled to any speaker fitted with
a transformer. Three ratios are provided, 1 to 1,
1.5 to 1 and 3 to 1. A trial will soon indicate the
correct connections to employ. The component is
nicely made and finished in a bakelite case, and a
terminal is provided for earthing the core. The
price is 9s. 6d.

TUNGSRAM CLASS A OR B VALVE
N interesting new valve is announced from the

Tungsrain factory. This is the PX.46, which
contains two grids in addition to the usual filament and
anode. By connecting the two grids together the valve
acts as half of a Class B valve, and by connecting
the grid nearest the anode to the anode it acts as a
Class A valve. As a Class A valve the impedance is
2,350 ohms and the amplification factor 5.6. For
Class B operation the anode to anode load should be
5,800 ohms. A drivet transformer of 1.5 to 1 ratio is
required, and the output approaches really large
dimensions. It should he noted that for the correct
operation of the Class B arrangement two of these
valves are required, and each one Is treated as the
half of the standard Class B valve. The anode voltage
may be of the order of 400 when the undistorted
output is 21 watts. This represents a really radical
departure from present practice, and we hope to have
more to say regarding this valve at a later period.

O'CONNOR DRY CELL
WE have received a 00 -volt dry battery from the

O'Connor Dry Cell Manufacturing Company of
Ballina, and we are submitting this to tests for shelf -
life and discharge. A full report will be given in a
future issue.

BULOIN COMPONENTS
TO facilitate connections for battery receivers, mains

receivers or experimental apparatus, the Bulgin
Multi -Cable Plug will be found a valuable accessory.
This consists of an ebonite plug, very similar to an
ordinary valve base, and is fitted with either 4 pins or
5 pins. A domed metal cap is provided with a thread
and fits over the terminal ends of these pins, and the
ends of a battery cord or similar cable may be passed
through this cap, attached to the different pins, and
the cap screwed into position to furnish a really neat
end to the cable. An ordinary valve -holder then
serves to complete the connection to the receiver or
experimental apparatus. The price of the 4 -way plug
is 2s., and the 5 -way is 2s. 6d. The Spirohm resistance
has also been improved, and these are now rated at
20 watts. A special heat resisting core is employed,
and this is wound with nickel chrome wire. A porcelain

A group of new Ferranti valves.
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former is provided with a spiral thread, and the
resistance element is wound round this. So that
various values may conveniently be tapped off,
special clips are obtainable, and these clamp round
the element. These are 6d. each, and the resistances
are obtainable at 3s. 6d. to 6s., in ratings of 300
ohms to 100,000 ohms.

The new rotary toggle switch is also interesting as
it may be mounted on a panel., and furnished with a
knob in the same manner as the remaining contgOls
of a receiver and operated by a rotary movement
of the knob. The switch itself is of the usual quick -
make -and -break 3 amp. type.

LISSEN I.F. TRANSFORMERS.
A VERY neat intermediate frequency transformer

for superheterodyne receivers has been produced
by Messrs. Lissen and this incorporates some interest-
ing features. Of the band-pass type, the two coils

are wound on paxolin formers, and these are fixed at the
correct distance apart on a central column. The two
trimming condensers are fitted under the bakelite
base of the coil, and these are adjusted at the factory
to provide the necessary frequency, which in this

The Linen 1.F. transformer.

particular case is 126 cycles. There is thus no need
for the amateur to touch the condensers and they
are covered by the metal base out of harm's way.
The screen fits down round the bakelite base:and when
used with a metal chassis complete screening is
effected. If a wooden baseboard is used, however,
a separate earthing lead should be joined under the
terminal on top of the coil and connected to a con-
venient earthed point. The transformers may tr
recommended, and the price is 7s. 6d.

WHARFEDALE LOUD -SPEAKERS
WE have tested the Bronze chassis speaker manu-

factured by the Wharfedale Wireless Works,
and this is only one of a range of loud -speakers manu-
factured by the firm, and which include the Blue
Wharfedale, the Golden Wharfedale, and the Energized
models. The particular model under review is priced
at 39s. 6d. and is rated to handle up to 4 watts without
distress. When given this load it was found to function
perfectly, and 5 watts was handled quite well. The,
frequency response is rated at 50 to 8,000 cycles, and
this is certainly borne out on an ordinary radio test.
There is no undue resonance at any part of the musical
scale, and the bass is well reproduced, although not
boomy. The top is clear without being squeaky, and
speech is characterizedfby a forwardness and cleanness
of tone which is very satisfactory. The transformer
which is fitted seems to be a really high-class job, and
is available for practically any type of output circuit.
The current carrying capacity is 50 mA. For those

who prefer a more expensive speaker, the Golden
Wharfedale is available at 63s. This model is rated
to handle 6 watts.

NEWS ITEMS

ANEW iron -core coil, with adjustable, core,, will
shortly make its appearance. Tuning may

be adjusted by the user to line up with already
calibrated receivers.

A COMPLETE Class B stage, built on a
I",

loud-
speaker, is also shortly being introduced.

ACOMPLETE, television receiver, with viewing
screen and loud -speaker will be seen at the

Exhibition.
mn * *

THE new season's full vision scales will, in
many cases. be provided with a dial light

which moves with, and behind, the pointer.
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'Phone Portable Two-Valver Wanted
Sut,-I have been very interested in

your paper and have taken it since the
first issue. I have been especially interested
in the articles on portables which I have
found very helpful, as I am a keen portable
builder. I should like to ask you, on
behalf of some of my wireless friends and
myself, if you could publish an article on
the small type of " 'phone " portable. I
mean, by this, a two -valve set working on
a frame aerial, to work a pair of 'phones
which would fit entirely into an attache
case. I know that such a thing is possible,
and I think it would appeal to a lot of fellow
readers. Wishing your paper the best of
luck.-R. A. F. WINSLOE (Godalming).

Radio and the Next War
SIR,-I wonder what the feelings of

radio folk, of all classes, will be, at the
outbreak of the next war, when they find
their programmes jammed every evening by

1. Propaganda from the enemy ;
2. " Blanketing " and deliberate inter-

ference, to prevent this propaganda being
heard, by military authorities ;

3. Counter propaganda, and
4. Sundry transmitters, gloriously

ignoring international radio conventions,
putting out propaganda, messages, and news
on any old wavelength they happen to
hit on !

If only one could listen clearly to the
various governments " out-Ananiadsing "
each other, in their endeavours to infect
their enemies with seditious ideas it might
be extremely funny. Unfortunately, it
will be merely a hideous uproar!

Also, the authorities might 'proclaim a
ban on all receivers, in case any wicked
people listened to propaganda ! Jail, for
having a 2 -volt valve in one's possession !
Six months, for a condenser. . . .

The next war means the finish, I think,
of all pleasantness and international friend-
liness on the air," that radio has done
so much to promote. And the gigantic
radio industries, including the editors of
wireless papers, will go bankrupt.

Is, there any radio fan who seriously
hopes for another war, or thinks it will do
the slightest good to either side ? I should
be interested to know what your readers
think.-W. H. CAZALY (London, W.C.1.).

[Although, we do not agree with the view
expressed by our correspondent, his letter
may prove interesting to some of our readers.-
En.].

From a Reader in New Zealand
SIR,-My copy of the Wireless Con-

structor's Encyclopaedia to hand by the
last Home Mail. Having examined same
I hasten to thank you for such a very fine
volume, and at the same time to congratu-
late you on the production of same.

PRACTICAL WIRELESS seems to go on
from strength to strength, and I am sure
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Pruritic ers
rom

Readers.
The Editor does not necessarily agree with opinions

expressed by his correspondents.

that once it becomes known in this Dominion
it will find many staunch supporters.

Some time ago you published a letter
from a gentleman in Christchurch, N.Z.,
and amongst details of broadcasting stations
in New Zealand and Australia he mentioned
that nearly all the sets in use here were
A.C. This statement I desire to amend
slightly. While it is quite true to say
that the majority of the sets in use in the
cities and towns are all electric there are
still many hundreds, if not thousands, of
battery sets. Many of the country districts
have electric light, especially in dairying
districts, but the majority of the back -
country people still depend on kerosene
and benzine for its lighting and, conse-
quently, batteries for its wireless.

Best wishes for the future of PRACTICAL
WIRELESS -NEIL THOMPSON (Wairo, W.B.
New Zealand).
From a Reader in Singapore

SIR,-Please permit me to congratulate
you on the publication of so splendid a
paper as PRACTICAL WIRELESS.

I have been a consistent reader right
from No. 1 of Volume 1, and I find that
PRACTICAL WIRELESS is indeed all that it
claims to be. The title is indeed most
appropriate-practical in every sense of
the word. I am a keen experimenter

(Continued on page 634)

CUT THIS OUT EACH WEEK

110 VDU KNOW?
-THAT the heaters of A.C. operated valves

I are joined in parallel.
-THAT the heaters of D.C. operated valves
are joined in series.

I -THAT valve design is being. changed in
many directions during the present season.

4: -THAT mien:0(min valves will be non-
existent within a few months.

. -THAT unlike most non -resonant baffles,
I the high notes are strengthened.

-THAT a new type of receiver may make I
its appearance in the new season.

I -THAT the ordinary Mansbridge type con-
denser is not non -inductive.

..   ...  .    .;

-THAT special non -resonant material, re-
sembling wood, is now obtainable for the
construction of loudspeaker baffles.
-sitar compressed sugar -cane, wood pulp,
cardboard and other materials are used in its
construction.

NOTICE.
The Editor will be pleased to consider articles of a

practical nature suitable for publication in PRACTICAL
WIRELESS. Such articles should be written on one side
of the paper only, and should contain the name and
address of the sender. Whilst the Editor does not hold
himself responsible for manuscripts, every effort will be
nude to return them if a stamped and addressed envelope
is enclosed. All correspondence intended for the Editor
should be addressed r The Editor, PRACTICAL WIRELESS,
Geo. Newnes, Ltd., 8-11, Southampton Street, Strand,
W.C.2.

Owing to the rapid progress in the design of wireless
apparatus and to our efforts to keep our readers in touch
with the latest developments, tee give no warranty that
apparatus described en our columns is not the subject
of letters patent.

MICROPHONES
Buttons, 1/-. Volume Controls, 6d.
No. 1 Speech Pendant, Mike 6/6.

Microphone Carbon Granules. , In
glass capsule, enough for four but-
tons. Grade No. 1, 91., No. 2,
Medium, 1/-: No. 3, Fine, 1/6 ;
Carbon, solid back, blocks, 3d.
Mouthpieces, curved or straight, .

10d. Carbon diaphragm, 55m/m.,
4d. Panel brackets, pivoted, 5/-.
Reed Receiver Unit for .Amplifier
making, 3/-.
Leaflet with diagrams free if stunned
envelope sent.

BROWN'S BATTERY SUPERSEDER
makes H.T. from your L.T. 2 -volt

battery rectified and smoothed. 3 tappings with output
exactly suited to your set. Reduced from £3 17s. .17/6
NEW AND GUARANTEED. From us only u 

FRETS for speaker panel fronts or
baffles. Fine 8 -in.
black moulded bakelite, as on Brown's

octagon, in flanged,
.--)

'/..-
30 -guinea sets, 1/- only. Post free, "
1/3. COILS. Cosset 3 -pin short-wave, OEM
1/- each. Aerial Reaction, Long, Short,
and Multiple -tuning Coils, 2i in. by
3 in., 1/6. Ribbed former, only N.

/1111.17. Tuning Long and Short-wave Aerial Band -
Pass 8 -in. Coils (as illustrated), need repair, Sd. ; post 3d. ,,, .,
Tapped Inductances, 11 in. by 45 in., 4 taps, 3/8. Tapped
Inductances, 91 in. by 7 in., with 7 -stud rotary switch, 5/-
1,000 Ebonite e -ribbed small 1 f in. diameter, 1 in. long,2d.
Star Reaction Tuners, broadcast band, new, Ild. each.  . ,
fermis Unitone Couplers, usually 2/6, Major and Minor, ' - - "
9d. each.
FELLOWS' 5 -PIN AERIAL COILS, 200/500. Listed, 5/6 ; Sale,
3/9 each. Large stock of various makes of 6 -pin roils at half-price.
6 -pin bases, 8d, Igranic Gimbal Coils, 1/.. Holders, 2/-. Igranie
Twin Uni-tune Couplers, 1/-. Vario-conplers, 4/- Two -pin Coils,
6d. Coil Holders, 2 -way, 1/8. Three-way, 2/6. 12 -in. Spark Coik,
£8. Medical Coil Sets, 6/6,10/6, 15/- and 21/-.
PERMANENT MAGNETS. Tungsten Steel, Powerful horseshoe,
5 in. No. 1 is 1 lb., 2/6 ; 41a, No. 2, I lb., 2/-; No. 3,1 lb., 1/6;
No. 4, } lb., 1/-.
SPEAKER MAGNETS. New Cobalt Steel. We are able to offer
some 1933 Four -claw M.C. Speaker Permit- 14/. A great
neat Magnets at manufacturers' price I opportunity.

PHOTO CELLS. Last chance at sacrifice
prices of a few 25 light sensitive R.C.A.867
for 25/-. Holders, 1/ -,and Brit. Talking
Pies. at 15/, 2/6 Booklet ready shortly.
Deck mounted prisms, 5/6, P.C. Len.,

3/8, R.C.A. Micro Adjusters 1/-, Exciter Lampe, 8/6.
LESDIX SELENIUM CELLS are Light-sensitive Resistances with

gold grids, moisture -proof, 5/-, Mounted in
Bakelite Case, 7/6. Super model in oxy-brass
body, with window, 10/-.
TELESCOPES, Cooke Monocalar, with 0 -mile
range -finder scale, as illus., 17/8. 24 In. Naval
Gumight TeJescope, 6 lbs., 17/6.

ELECT RADIX RADIOS,
218, UPPER THAMES ST., LONDON, E.C.4.

rxxoneconotontxonmentxtmxiXinont

1 1EASY TERMS_ _. Everything Wirelesseinissn.PPlied on lowest V
terms.

E

X£ A
KC * * * A
X( THE NEW BLUE SPOT LOUD- )CE

X( SPEAKER UNITS. )Q(

A The new Blue Spot range represents, in our A
):(

opinion, the finest value in loudspeaker units
))(

,.,,. available. With the new cones the quality and
LA sensitivity is still further improved. New )tt
Mt Season's models now in stock. XE

X( NEW BLUE SPOT 99 PM MOVING X(
X( COIL UNIT, with transformer. Cash price NE
A £2/19/6, or 5 / - with order and 11 monthly X;(

payments of 5/6. X(A NEW BLUE SPOT 45 PM MOVING A
XE

COIL ,UNIT, with transformer. Cash price me
a,p,£215/-, or 5/- with order and 9 monthly ,..
At

a.k( payments of 5/-.
XIE BLUE SPOT 66R UNIT, with large cone

Mt and chassis. (The most sensitive balanced ,..,_Xf

A armature unit made). Cash price now Kt
A £11181-, or 5/3 with order and 7 monthly A
KE

payments of 5/3. Xi
A NEW BLUE SPOT 62PAT MOVING )X
A COIL UNIT, including transformer, built sicAsinto high grade cabinet. Cash price

XE
.XE

payments
orof 6/3

6/3.
with order and 11 monthlystA

..X( DIULTITONE CLASS " B ',UNIT, inolnd- YA

m log Cossor valve. This unit, plugged into your LK
3X set will give you all mains volume and quality A
A of reproduction. Ready for immediate use. XE
A Cash price ,C2/11/13, or 7/.. with order and A
A 10 monthly payments of 5/..
A Descriptive leaflet of all the above on request. A
KA

All prices carriage paid. X(A To avoid delay will customers kindly send m
)7t THE first payment with order.

MIE

1 LONDON RADIO SUPPLY Co.,
A (Established 1925) AN,

Et( 11, OAT LANE, NOBLE STREET, LONDON, E.C.2 )1(
NI 'Phone: National 1977.
A(X0M3KX(3,,XX0XX(X0XXOXMXXOXIOXXIX(X4X041
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MAINS
POWER
for Radio !

ONARCH OF THE MAINS.

Electrify your Radio-Heayberd will show
you how ! Simply send us, your name,
address and 3d. stamps and by return you
will get a 36 -page Handbook packed with -
hints, tips and circuit diagrams. This will
enable you to build a mains unit to run
anything from a portable set to a power
amplifier ; a L.T. Battery Charger or a
Unit for energising the field coil of a M.C.
Speaker. There are simple Assembled Kits
for the novice and Unassembled Kits of
Components for the more experienced
amateur. Remember-Heayberd compo-
nents are made by British engineers from
British materials and are thoroughly
reliable, that is why they are so often
specified by Practical Wireless designers.

Tear out this
ad. and send
with 3d. gamin
for special 36 -
page Handbook
-NOW t

F. C.
HEAYBERD

& Co.,

10,
FINSBURY
STREET,
London,

E.C.2.
One min. from Moorgate Stn.

TESTOL
COMPLETE
VALVE and
CIRCUIT
TESTER.

'ot. Apo Price 419
Including Postage.

TESTOL CO.,
23, BEDE CRES.

WILL INGTON-ON-TY NE

IF YOUR RECEPTION
IS GOOD

.04100 WICH MADE BROADCASTIti6
tAQ

EA.E.C1 R
ON 5 5U PER -AERIAL

WILL MAKE IT PERFECT
The most selective and
powerful aerial ever de-
vised. Extra heavy rubber
insulation abolishes
masts, poles, insulators
and separate leads -in.
The first and only effi-
cient indoor or invisible
aerial. Don't be misled
into buying inferior
imitations. SUPERIAL
is strong, cheap, efficient
and lightning proof.
£100 Free Lightning Insurance
-send in your Form today.

From all Dealers.
100 Ft 3'6 75 ft 2'6 50 ft I'9 25 Ft lz

risE NEW LONDON ELECTRON WORKS LTI16 EAST HAM LONDON E.6.
IIMMEMMZINO. aws.
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(Continued from page 633)
and home constructor, and I find that
PRACTICAL WIRELESS is of invaluable
assistance to me.

I sincerely hope that it will continue to
be so packed full of useful and important
information and I take this opportunity
of wishing PRACTICAL WIRELESS continued
success.-D. A. MARTIA (Singapore).
" A Simple Lightning Arrester "

SIR,-With reference to a note in your
issue of the 8th inst., page 538, on " A

O atill

0 'lilt

Simple Lightning Arrester," we supply
plates, as shown in the accompanying
sketch, which may interest your readers.
The price is 6d. per pair, or ls. 6d. mounted.
-J. J. EASTICK AND SONS (London, E.C.).

r11.11.1110414M41.11.041=111.111041M.M.1 IMM41,04M,i MIMI

i G.E.C. HOME BROADCASTER!
i

THIS new and novel instrument con.
sista of a small microphone suitably
mounted in a suspension ring; which

is fixed to a neatly moulded base. On
this is also mounted a volume control and
switch. It can be used with any radio
receiver fitted with pick-up terminals.
All you have to do is to follow the simple
instructions for connecting up, talk into it
quite normally, and your voice will be
reproduced by your set as clearly and
distinctly as any wireless reproduction.

The neat and cheap microphone made by theGe
Electric Co., Ltd., and retailing at 18/6.

There is no end to the uses to which
this wonderful little " mike " can be put
-S.O.S. messages on the stage at amateur
theatricals ; news items that will
surprise guests at your party ; imitations
of wireless turns and sound effects-all

will be reproduced accurately and realistic-
ally.

Moreover, this little microphone is not
a toy, but a scientific instrument that will
make an instant appeal to the wireless
enthusiast who will find its high sensitivity,
robust construction, and its efficient
volume control invaluable in his experi-
ments.

Some ' additional uses of the Home
Broadcaster are announcing the titles of
gramophone records at dances ; operating

home recording " apparatus ; amateur
transmitting work and testing and standby
work on public address equipment.

The accompanying illustration shows
the neat` and businesslike appearance of
this useful instrument for which we predict
a large sale. It is made by the General
Electric Co., Ltd., and its price is only
18;6, including 25ft. of screened connecting
cable.

Club Reports should not exceed 200 words in length
and should be received First Post each Monday
morning for publication in the following week's issue.
ANGLO-AMERICAN RADIO AND TELEVISION

SOCIETY
Have you sat up In the hopes of hearing America

and, after getting thoroughly tired, retired without
hearing anything more exciting than static and code
stations? If you have not you are indeed a lucky
listener. In order to make it unnecessary for enthu-
siasts to waste a night at the dials, the Anglo-American
Radio and Television Society have arranged a special
service for members. If you are a member, and if you
contemplate spending a night at the dials, you may send
a letter, enclosing a stamped, addressed postcard, to the
headquarters of the Society, at 11, Hawthorn Drive,
Willowbank, Uxbridge, England. By return you will
receive details as to whether you are likely to strike
lucky." If you are not a member you are cordially
invited to join. There are -no fees, and members are
under no obligations. All you have to do is to send
your name and address to Leslie W. Orton, at the
address given above. If you desire a reply kindly
enclose a stamped, addressed envelope. Readers
interested in short-wave reception have a chance of
winning the " Denton DX Cup," full particulars cf
which may be obtained from the Society. This cup
is bring presented by Mr. Clifford E. Denton, of New
York, U.S.A. It will be awarded to the person
obtaining the greatest number of verifications of short-
wave broadcasting stations between August 1st, 1933,
and February 1st, 1934. All entries must be submitted
by April 15th, 1934.

SLADE RADIO
The talk given by Mr. A. F. Poynton, at ,a recent

meeting of the Society. was upon subjects chosen by the
members. A number of suggestions were made, and
when a vote was taken " Class B high power " was
chosen, tone -control L.F. amplifiers taking second
place. The two subjects were dealt with at some
length and a good deal of interesting information given.
Time was also found to deal with a further subject, and
the choice was " Pentode H.F.," which again proved
exceptionally interesting. Wireless enthusiasts living

in the Birmingham district may lbe certain of
an enjoyable evening if they attend the meetings
at the Society. Full details and advance
programme will be forwarded on request. Hon.
-cc., 110, Hillaries Road, Gravelly Hill, Bir-
mingham,

LEICESTER SHORT-WAVE CLUB
From their Headquarters at Broad Street,

Enderby, the Leicester Chapter of the
International Short -Wave Club have carried

w,.,a out a series of experimental reception tests
"' recently. Using several types of short-wave

receivers, exceptionally good results have been
obtained. The clubroom at the above club Is

ideally situated for DX work, and two all-night
tests have already taken place, Much interest was
shown in the demonstration given by C. L. Wright.
assisted by A. G. Woofenden and S. Harden.
Anyone who is interested in short-wave work can
obtain particulars of the club from the secretary,
Alfred G. Woofenden, 10, Shortridge Lane, Enderby,

nr. Leicester.
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AL NOTE
We wish to draw the reader's attention to the
fact that the Queries Service is intended only
or the solution of problems or difficulties
arising from the construction of receivers
described in our pages, from articles appearing
in our pages, or on general wireless matters.
We regret that we cannot, for obvious reasons-

(1) Supply circuit diagrams of complete
multi -valve receivers.

(2) Suggest alterations or modifications of
receivers described in our coutenis
poraries.

(3) Suggest alterations or modifications to
commercial receivers.

(4) Answer queries over the telephone.
Please note also, that all sketches and drawings
which are sent to us should bear the name
and address of the sender.

l
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HIGH-PITCHED WHISTLE
" I have finished a three -valve set employing S.G.

valve, detector, and a pentode output. I am troubled
by a very high-pitched whistle all the time the music
is on, although signals are fairly clear and loud. The
whistle is still there when the station closes down.
Can you help me to get rid of this annoyance ? "
(R. P., No address.)

There are several cause's of whistles in a simple
receiver, some of which are due to H.F. instability
and some to L.F. instability. For a start, reverse
the connections to the secondary of the L.F. trans-
former feeding the pentode valve. This may cure it.
If not, examine carefullythe H.F. end of the receiver
and make certain that the H.F. valve is not oscillating.
Connect the aerial to the anode lead of the S.G. valve,
and remove that valve. If the whistle ceases it is
due to the H.F. valve, and it should be examined
for faults and the various voltages checked. A
resistance in series with the pentode grid lead may
also prove of assistance. A value of about 100,000
ohms should be tried.
BROKEN GRID CIRCUIT

" My set has developed a very peculiar fault which
prevents our listening -in. When we switched on the
other night things were all right for about twenty
minutes, and then suddenly there was a faint plop
and the music stopped. Within a few seconds it had
come on again just as loud, but it gradually got quieter,
there was another plop, and it was gone. This kept on,
and it won't keep playing for any time now, but just
goes plop and stops for about ten or fifteen seconds.
Where shall I look for trouble ? "-F. H. (Brixham).

It is almost certain that one of the grid circuit
leads or components has broken down. First of all,
examine the grid -bias battery and make certain that
this is not exhausted and see that the bias plugs are
fitting tightly in their sockets. Then examine all
wires leading to grid terminals and make certain that
none has come adrift. If you can do so, replace the
grid leaks and transformers (where such are fitted)
to ensure that these are in order. We think one of
the above tests will find the fault.
MUSICAL COMPONENTS

" I do not understand all the mysteries of wireless,
but here is a point which I cannot understand. I

have read most of your articles on the working of a
wireless set, and according to these the signals appear
from the valves and their action. This is what I do
not follow, however. When I disconnected my speaker
the other night I could still hear the music coming
from the set itself, and although it was faint it was
apparently perfect in quality. We did not, in fact, need
a loud -speaker. How can this be ? "-S. J. L. (Rom -
ford, Essex).

The sounds you could hear were coming from the
L.F. transformer laminations. The sound impulses
pass through the windings of the transformer, and
these are wound over a number of thin pieces of iron
(the laminations). Theoretically, these should be
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LET OUR TECHNICAL STAFF SOLVE
YOUR PROBLEMS

LIERIES a
If a postal reply is

_desired, a stamped ad-
dressed envelope must
be enclosed. Every
query and drawing
which is sent must bear
the name and address of the sender. Send
your queries to the Editor, PRACTICAL
WIRELESS. Ceo. Newnes, Ltd., 8-11.
Southampton St.. Strand, )London, W.C.2.

tightly clamped by means of bolts, but in many
components this point does not receive sufficient
attention, and the bolts are either insufficiently
tightened at the factory, or they work loose in transit,
etc. Consequently, the thin strips are made to
vibrate in sympathy with the impulses through the
windings in exactly the same manner as an ordinary
armature loud -speaker. If the transformer is in a
case you will probably be unable to do anything. If
the clamping bolts are visible, however, they should
be tightened, and you will then find that the sounds
will cease. There is risk of microphonic troubles if
the vibrations are permitted to continue.
IRON SCREWS

" I should like to receive your advice on the following
delicate point. I have built several sets, and have
suddenly thought of the point of the type of screws
used. Will iron screws introduce any losses or other
troubles ? Should all the components be fixed down
with brass screws or otherwise ? Please give me your
ruling."-R. A. (Scarborough).

The coupon on this
page must be attached i

to every query.

NQUIRIES
by Our Technical Staff

DATA SHEET No. 45
Cut this out each week and paste it lid

a notebook.

CONVERSION TABLE-METRES TO
KILOCYCLES

Metres

10
25
60

100
150
200
250
300
350
400
450
500
550

Kilocycles Metres Kilocycles

30,000
12,000
6,000
3,000
2,000
1,500
1,200
1,000

857.1
750
666.7
600
545.4

600
650
700
750
800
850
900
950

1,00(1

1,250
1,500
1,750
2,000

500
461.5
428.6
400
375
352.9
333.3
315.9
300
240
200
171.4
150

Iron screws would, of course, give rise to certain
effects if they were included in a magnetic field. The
majority of wireless components are usually designed
so thatthe fixing holes are out of the fields, but provided
a little care is exercised in the choice of the size of
screw and the components which are fixed by iron
screws, we do not think you will find that any troubles
can arise from their use.
A.V.C. AND QUALITY

" I would like to raise the following point regarding
the quality of reception obtained when automatic
volume -control is employed. As this method of
control acts upon the strength of the carrier -wave
which is received, surely it is logical to suppose that it
will also act upon loud and soft passages in the modu-
lated carrier -wave and soTeven up the musical piece
and cause it to be reproduced at one even strength.
Thus the A.V.C. method will ruin that which it sets
out to obtain, namely, quality of reception."-S. K.
(Kensingt on).

The method in which automatic volume -control
functions is such that only the carrier wave is employed
to produce the required voltage for H.F. control.
It does not take into account any modulation .of that
wave and consequently there can be no effect on the
material which is being received by means of the
carrier wave. You may therefore employ A.V.C.
without any qualms as to the quality of reception.
FOREIGN VALVE

" The second valve in my set has burnt out, and I
have seen some very cheap valves in a local shop.
Is it worth while buying one of these to replace my
old one I do not want to waste any money and am
therefore asking your opinion first."-G. T. (Birming-
ham).

While it is possible to obtain cheap valves which
will apparently work as well as good ones, you will
find that the life of such valves is usually fairly short.
On the other hand, it is not a bit of use going into the
shop and asking for one of those valves without first
of all ascertaining that it has similar characteristics
to those possessed by your old valve. Differences in
anode current, impedance, etc., will affect results, and
therefore, if you are unable to obtain the characteristics
of the cheap valve you must replace your valve with
one of similar make. In any case, remember that
cheap valves invariably only give " cheap results.

FAULTY SWITCH
" I used to get very good results on both wave-hantyi

on my commercial set, but now I can only get lair..
signals on the medium waves. There does not appear
to be any alteration in the strength on long waves, but
when switching over the medium I can only just hear
London fairly faintly. Can you suggest what is wrong ? "
-T. H. (Barking).

The most likely cause of such a fault is a wave -change
switch. We do not know what type of switch is fitted
but if you can gain access to it, examine the contacts
which are made when the switch is turned to the
medium -wave position. You will find that they have
either got dirty or corroded, or that the springiness has
gone out of them and they do not make proper con-
tact. As the receiver still functions on the long waves
the coil winding must be in order, and the switch is
the most likely cause of the difficulty.

SHORT CIRCUIT IN SPEAKER
" I have a D.C. mains receiver with mains excited

moving -coil loud -speaker. When I turn the volume up
on the loud side I get a nasty 'spitting ' sort of noise in
the speaker. It is something like a sharp crackling
very sudden and hard, and only comes on when the set
is working nearly all out. I have searched all over the
place, but as it comes from the speaker I feel it must be
there, although I know that all the sounds in a set also
come from the same source eventually. What can I
look for which is most likely to be the cause of this
noise ? "-T. M. C. (Teddington).

Before doing anything to the set itself we would
recommend you to examine the loud -speaker. If there
is the slightest sign of a short-circuit between the
speech coil and the pole -piece this is the cause of the
noise. As the field is excited direct from the D.C.
mains, and as the mains are no doubt employed for the
H.T. supply of the set, it is quite simple to short the
mains through a partial short in the speaker, and
the sound is similar to that described by -you.

GRADED POTENTIOMETERS
" I have bought a potentiometer to connect across my

gramophone pick-up to control the volume which I get
from the gramophone. When I unpacked the com-
ponent I see that the strip on which the wire is wound
is wider at one end than the other. How is this in-
tended to be used. It cannot surely give an even control
of volume if the resistance is not even. I should like to
have your remarks before sending the component back.''
-D. C. M. (Pontypridd).

The component is intentionally made that way,
D. C. M., and it serves a very useful purpose through
being so wound. As you remark, the resistance will
vary throughout its length, and, therefore, there will be
a greater variation in resistance at one end for a given
amount of movement than there will be at the other
end. Connect the instrument across your pick-up with
the thin end joined to grid -bias negative (or earth, if it
is a mains set). The arm is, of course, joined to the
grid of the L.F. valve. Pow, when you rotate the arm
from the point of maximum volume towards the other
end you will find that the sound output may be very
evenly reduced whereas, if the resistance was of equal
value throughout its length there woxildlbe only a small
part of the resistance which would be of real use, and
then volume would drop off suddenly.
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To save rewlers trouble, tee undertake to send on
catalogues of any of our advertisers. Merely state, en
a postcard, the names of the firros from whom you
require catalogues, and address it to " CataTogue,"
Pa ARTICAL Wratmess, Geo. Newnes, Ltd., 8111,
southampton St., Strand, London, W.C.2. Where
advertisers make a charge, or require postage, this
should be enclosed with applications for catalogues. No
other correspondence whatsoever should be enclosed.
BROADCASTS TO SCHOOLS

THE annual programme of Broadcasts to Schools
for the year September, 1033, to June, 1934, is

now available, and may be obtained free on personal
application to Broadcasting House, London, -W.1, or
for one penny by post. This publication covers the
whole of the school broadcasting programme for the
three terms ; in it are included a review of the general

*Principles of school broadcasting, notes on each subject
sod a separate schedule of timings and subjects for the
Autumn Term only, giving all the talks for that term
in a handy ferr,. Similar schedules will be published
in December and March, giving details of the Spring
and Stanuner Terms of 1934, respectively.
FERRANTI ELECTRIC CLOCKS

ACLOCK which always keeps correct time, requires
no winding or regulating, and costs only ld. per

quarter to run with electricity, has many advantages
aver an ordinary timepiece. In Ferranti Electric
slacks, which are for use only on A.C., accuracy of
timekeeping with a minimum of attention are out-
standing features. The usual spring and escapement
mechanism is replaced by a small, beautifully -made
electric motor, so designed that its speed is proportional
to the supply frequency. In a booklet we have just
received from Ferranti, Ltd., a fine range of these clocks
is given. Most of the timepieces are for mantel use,
and are available in highly finished cases, either in
bakelite or polished oak, mahogany or walnut. A
Ferranti movement, specially designed to replace
movements in existing clocks, is also available. The
address is Hollinwood, Lancs.

PRACTICAL WIRELESS

DUBILIER COMPONENTS
COME constructors will find much to interest them

in two booklets recently issued by the Dubilier
('ondenser Company. One deals with condensers and
resistances and gives particulars of mica condensers,
paper condensers, block condensers for use with mains
receivers and battery eliminators, and high voltage
electrolytic condensers. Resistance capacity coupling
units and anti -interference filters are amongst the other
components listed. The other booklet deals with
Dubilier metalized resistances, designed especially
for use in mains -operated receivers for voltage dropping
and decoupling purposes. Useful tables giving
maximum currents and voltages, and graphs showing
the voltage and current ratings at a glance, are also
included in the booklet. Interested readers should
write for copies of these booklets to Dubilier Condenser
Co., Ltd., Ducon Works, Victoria Road, North Acton,
London, W.3.

ALL ABOUT CLASS "B "
EVERYTHING in connection with class " B "

amplification and its associated equipment is
fully dealt with in a twelve -page folder we have
received from Radio Instruments, Ltd. Diagrams,
tables and technical data are given for the application
of the class "B " system of amplification to 'battery
sets, and to enableconstructors. to easily select the
right valves and appropriate Drivermu transformers
and output chokes. Prices of these components are
also included in the folder. The address is Purley
Way, Croydon, Suirey.

GARRARD SERVICE MANUAL
THE Service Manual for the new Garrard Automatic

Record Changing Unit is now ready, and gives
full information concerning this interesting piece of
apparatus. Whilst intended primarily for Service
Engineers, users of the apparatus will find the informa-
tion very useful in understanding the working of the
mechanism.

CORRECTION : A Simple Distributor Switch
ASLIGHT error occurred in respect to Fig. 2 of the

above article (which appears on page 388 of the
issue for June 3rd). Terminals 2 and 6 of the dis-
tributor switch on the right of the drawing should
be connected together. If this connection is omitted
the switch will not operate When the arms are on the
contacts marked " 2.

OLD CIRCUITS REVIVED
(Continued from page 626)

make the electron stream traverse this
gap a high positive charge must be applied
to the plate. With the special two -grid
valve, however, the inner grid is very
near to the filament, so that its small
positive charge (derived from the accumu-
lator) is sufficient to attract the electrons
shot off from the filament and to give them
so much impetus that they are able to
pass through both grids and reach the
plate. The valves in use at the time the

Unidyne " (as this circuit was called)
was being tried out were of the four or six
volt type, and consequently, the filaments
were fed through rheostats. Due to the
method by which the inner grid was con-
nected the voltage drop across the portion
of the rheostat in use was employed
to provide an additional positive grid
potential.

Despite the fact that the H.T.-less set
could show numerous advantages over one
of the normal type, especially when built
in portable form, and although the circuit
was given wide publicity, it never proved
to be a real success. It lacked power,
and was incapable of giving sufficient
output to operate a loud -speaker in any-
thing like an efficient manner. The idea
was, nevertheless, of more than passing

interest to the experimenter in that it
defied conventions.

A single -valve arrangement that met
with a fair amount of success in the early
days of broadcasting wag that known as
the Ultra-Audion circuit. A diagram of
this is given in Fig. 9, from which it can
be seen that a single coil was used both for
aerial tuning and reaction. Instead of
controlling reaction by the usual swinging
coil or variable condenser method, it was
done by adjusting the variable grid leak
and filament rheostat. The circuit was
extremely critical, and depended very
much upon the correct choice of valve
and associated battery voltages, but despite
these disadvantages, however, the Ultra
Audion has often been known to produce
excellent results when handled by the
patient experimenter. Even at the present
time it is worth a trial as a short-wave re-
ceiver, although some difficulty might be ex-
perienced in obtaining a variable grid -leak.

In writing this article I have not by any
means mentioned all the " super " circuits
that have been used since broadcasting
began, but reference has, I think, been
made to all the more important ones.
During the next few years there will
probably be many more circuits evolved,
and there is still plenty of scope for the
amateur experimenter.
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Interesting items relating to
the latest developments an-
nounced as we go to press.
Where desirable further details

will be given later.

NEW FERRANTI COMPONENTS
We have just learned that Messrs. -Ferranti are

producing the latest type of valve for use in super-
heterodyne receivers. Commonly termed .the Penta-
grid (although we see no reason for departure from the
usual " ode " nomenclature), this valve is being
named by Messrs. Ferranti under the name of Heptode
-a -term which -is, of course, more in keeping with
the English method of describing valves. In addition,
a constructor's kit for a short-wave receiver, and a
noyel valve -tester will also be produced in time for
the Exhibition. They are also producing a home -
constructor's television kit.
TELSEN IRON CORE COILS

From the Telsen factory comes the announcement
that iron core coils will shortly be produced. Full
details are not yet available.
LISSEN IRON CORE COILS

Lissen coils on the iron -core principle are now in
our bands, and these possess many novel features.
The principal point of interest is the very small former
upon which the coils are wound.

Replies to Broadcast Queries
P. THOMAS (Aberystwith): Details given are too

vague to trace transmitter, bat possibly aerodrome
station working with 'planes. ALLAN (Newburgh):
G2CK, City and Guilds College, Exhibition Road,
London, S.W.7 ; G2Y51,, R. W. Piper, Chiltern View
Road, Uxbridge (Mdx.(ft G2KO, J. A. North, Thorn -
dale Farm, Wetwang,'Malton (Yorks); GSNW, E. J.
Allan, -8, Westfield Place, Dundee ; G5BR, G. L.
Brownson, 13, Redbourne Av., Church End Finchley,
London, N.W.3; GSNZ, P. Nicoll, 167, Todmor4en
Road, Burnley (Lanes); G6LY, J. H, Blakeley, 2,
Hazel Grove, Blackpool (Lanes); G6GG, G. Golding,
5, Elm Cottages, Elm Road, Shoeburyness (Essex);
COWL, J. Kyle, 'Mend, Dairy, (Ayrshire, N.B.);
06R0, 0. H. Reilly, 20, Ocklynge Road, Eastbourne,
(Sussex). Cannot trace G6FB and GSKO.
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FAROS 2 Magnet bal. arm. speaker units, large
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AMPLION cone speaker unit in Walnut domed -
top cabinet, 7/6 complete.
ERICSSON 2-1 (suit 3-1) L.P. Transformers.
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redact. Each 2/3. '
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Edited by F. J. CAMM.
1932-1933 Edition.

THIS is the only Reference Year Book
covering every phase of Motor Cycling.
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AK 008934 AM 947302 AN 625409 AN 712766 AO 577735 AP 148962 AQ 259662

will be paid to holders of Licences :
AH 522470 AJ 932966 AM 800790 AN 453799 AN 285119 AO 350499 AP 655814
AH 608591 AK 034528 AM 149209 AN 844026 AN 434814 AO 057224 AP 140675
AH 931634 AK 270000 AM 86219 AN 548229 AO 827573 AO 644661 AP 597382
Al 277453 AK 326649 P.M 742005 AN 383264 AO 181856 AO 796213 AP 218755
Al 004392 AK 721385 AM 360925 AN 637123 AO 753609 AO 190300 AP 991006
Al 863751 AL 792854 AM 252531 AN 060488 AO 522616 AO 802699 AP 330412
AI 420096 AL 929656 AM 699902 AN 342222 AO 944237 AO 337011 AP 027599
Al 375268 AL 257895 AM 001984 AN 007005 AO 99318 AP 561208 AP 692437
Ad 598810 AL 416423 AM 876752 AN 951904 AO 415339 AP 783055 AP 166642
AJ 41674 AL 561754 AM 520766 AN 96438 AO 058787 AP 822543 AQ 040536
AJ 338920 AL 838536 AN 650976 AN 859712 AO 994926 AP 407938 AQ 413074
AJ 041677 AL 680017 AN 239590 AN 164444 AO 832525 AP 042888 AQ 170218
AJ 829458 AL 921971 AN 724318 AN 770623 AO 917458 AP 943271 AQ 588593

m- This offer applies to licences which are actually in force on Saturday, July 29, 1933.
Before the awards are paid, claimants will be asked to undertake a simple publicity service in distributing leaflets to encourage
the sale of licences amongst those who at present do not foist their obligations by taking out a Post Office Wireless Licence before
receiving broadcast programmes. Claims cannot be considered in connection with any Licence the date of issue of which is
after July 27, 1933.

AWARDS MUST BE CLAIMED BY AUG. 4, 1933
if the number of your wireless licence appears above you only have to forward the licence for official verification by regis-
tered post, and state the name and address of the Newsagent who supplies you with your weekly copy of " Practical Wire -
leas." Address your application to Wireless Dept. .741, 8-11, Southampton Street, Strand, W.C.2.

Claims received later than Friday, Aug. 4, 1933, will be disqualified.
All licences will be returned by registered post.

For Complete List of Licence Numbers SeeTIT -BI
ON SALE EVERY SATURDAY

PRACTICAL
HANDBOOKS

Clearly written and fully illustrated.

This series covers a wide field and will
prove of the greatest value to everyone
interested in models and how to make
them ; woodwork and other crafts.

Accumulators
An up-to-date handbook dealing with every
type of accumulator, methods of charging
them at home, care and maintenance, also
explains how to erect a charging station.

Motor Car Upkeep and Overhaul
Information covering the engine, decar-
bonising, valve grinding, the lighting
system, the carburetter, cooling system,
lubrication, springs and shock absorbers,
steering gear, brakes, wheels, axles,
tracing noises, etc. etc.

Toy Making for Amateurs
How to make clockwork toys, model
aeroplanes, model locomotives, model
boats, ingenious toys operated by sand,
wooden models and toys, electrical toys,
steam toys, guns, kaleidoscopes, acrobats,
etc.

Twenty -Five Tested Wireless
Circuits

All the sets described have been designed
to meet modern needs. They range from
simple crystal receivers to a seven -valve
super -heterodyne, and all have been made
and tested before inclusion.

Simple Electrical Apparatus
excellent little book for those who

wish to make simple and useful electrical
appliances, such as galvanometers, electric
motors, dynamos and Leyden jars.

Model Boat Building
Contains designs for battleship, speed
boat, paddle steamer and yachts. Excel-
lent models can be built with the simple
directions and diagrams given.

The Home Woodworker
Clear instructions on how to make a
large variety of articles in wood, together
with many useful hints on wood -working.

Model Aeroplanes and Airships
Contains full descriptions of easy-to-inaht-
inoflels of every description that will fly.

The Handyman's Enquire Within
Hundreds of practical' ideas and hints of
value to the man who is clever with Isis
hands.

25 Simple Working Models
Ingenious and'practical designs for electric,
steam and clock -work models.

NEWNES'
HOME MECHANIC

BOOKS
Obtainable at all Newsagents and
Bookstalls, or by post 112 each
from George Newnes, Ltd., 8-11,
Southampton St., Strand, W.C.2

11-
each

Geo. Neernes. Ltd
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OF THIS
AMAZING FEAT
OF ENDURANCE

AND COURAGE
IN THE

"WIDE WORLD'

TSCHIFFEILYS RIDE
TEN THOUSAND MILES ON HORSEBACK
FROM BUENOS AYRES TO NEW YORK/

TSCHIFFELY, a young schoolmaster, conceived the idea of riding from Buenos Ayres
to New York, a ten -thousand -mile journey over every conceivable kind of country,

from the mighty Andes to trackless jungles intersected by rivers full of lurking crocodiles.
Roads and trails were often conspicuous by their absence ; there were -also bandits and
unfriendly Indians to be reckoned with, together with extremes of temperature that experts
vowed no horse could endure. Despite every difficulty, Mr. Tschiffely successfully accomplished
his mission.

There is no other magazine in the wide world
like the WIDE 'WORLD MAGAZINE. Once a

reader, you will find yourself always a reader ; it
has a fascination that is all its own. No sex -stuff,
no sob -stuff, no "stunts"-just straightforward stories

of real adventure and travel articles that broaden
your mind and widen your horizons.

Forget your worries and troubles for a while
with the August WIDE WORLD-the most

interesting magazine for holiday reading.

MAGAZINE ONE SHILLINGNe.

IP . W. Gift Stamp No.j4
Printed by NEWNES tt PEARSON PRINTING Co LTD., Exmoor Street, Ladbroke Grove, W.10, and published by GEORGR
NEWNES, LTD., 8-11, Southampton Street, Strand, W.C.2. Sole Agents for Australia and New Zealand : GORDON d. Gown,
LTD. South Africa : CENTRAL NEWS AGENCY, LTD. Practical Wireless can be sent to any part of the world, post free, for

17/4 per annum ; six months, 8/8. Registered at the General Post Office for Transmission by Canadian Magazine Post.




